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SECTION IV
PERFORMANCE TESTS

Performance Tests

•

4-1. INTRODUCTION

4-2. The procedures in this section test the electrical
performance of the instrument using the specifica-

Table 4-1. Performance Tests

Paragraph Test

4-10 Tuning Accuracy
4-11 Span Width Accuracy
4-12 Resolution Bandwidth Accuracy
4-13 Resolution Bandwidth Selectivity
4-14 Residual FM
4-15 Noise Sidebands
4-16 Residual Responses
4-17 Average Noise Level
4-18 Reference Level Variation
4-19 Gain Compression
4-20 Input Attenuator Accuracy
4-21 Calibrator Output Accuracy
4-22 Frequency Response
4-23 Amplitude Accuracy, Switching

Between Bandwidths
4-24 Display Accuracy
4-25 Sweep Time Accuracy
4-26 Comb Generator Frequency Accuracy

tions in Section I as the performance standards. The
performance tests included in this section are listed in
Table 4-1. Most of the tests can be performed with
out access to the interior of the instrument,

4-3. If a test measurement is marginal, perform the
appropriate adjustment procedures in Section V.

4·4. EQUIPMENT REQUIRED

4-5. The equipment required for the performance
tests is listed under Recommended Test Equipment,
Table 1-3, in Section I. Any equipment that satisfies
the critical specifications given in the table may be
substituted for the recommended model.

4·6. TESTRECORD

4-7. Results of the performance tests may be tabu
lated in Table 4-23, Performance Test Record, at the
end of this section. The test record lists all the tested
specifications and their acceptable limits.

4·8. CALIBRATION CYCLE

4-9. This instrument requires periodic verification
of performance. It should be checked, using the per
formance tests, at least every six months.

4-]
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PERFORMANCE TESTS

NOTE

Model 8569B

•
Allow one hour warm-up time for the HP Model 8569B Spectrum Analyzer
.and perform the front-panel adjustments described on the pull-out card
(located under the instrument) before beginning Performance Tests.

4·10. TUNING ACCURACY

SPECIFICATION:

Overall tuning accuracy of the digital frequency readout in any span mode:

± (5 MHz or 0.2010 of center frequency, whichever is greater, plus 20% of frequency span per division)

DESCRIPTION:

A comb generator is used to check the tuning accuracy in the lower frequency bands (.01 GHz to 4.1 GHz,
internal mixing). In the higher frequency bands (3.8 GHz to 22 GHz, internal mixing) a sweep oscillator is used
and the frequencies are accurately tuned using a frequency counter. The signal, in each case, is tuned to the
center graticule line of the spectrum analyzer using the TUNING control. The tuning accuracy is then indicated
by the FREQUENCY readout.

In the four external mixing bands 12.4 to 26.5 GHz, 21 to 44 GHz, 31 to 71 GHz, and 53 to 115 GHz, the tuning
accuracy is checked by measuring the frequency of the 1st LO output and calculating what the center frequency _ .'.-.
readout should be using the tuning equation F = nLO ± IF.

NOTE

The HP 8350A Sweep Oscillator maybe substituted for the HP 8620C in this
procedure.

EQUIPMENT:

Sweep Oscillator/RF Plug-in HP 8620C/86290A-H08
Frequency Counter :......... HP 5342A, Opt. 005
Comb Generator HP 8406A
Power Splitter HP 11667A, Opt. 002
lO-dBAttenuator . . .. . . . . . . . . . .. .. . . . . . .. . . . . . .. . . . . . .. . . . . . . . . .. HP 8491B, Opt. 010
Cable Assembly HP 8120-1578
Cable Assembly, RG-214/U with Type N Connectors (2 required) . . . . . . . . . . . . . . .. HP 11500A
Adapter, APC-7 to Type N (f) (2 required) , , HP 11524A
Adapter, Type N (m) to Type N (m) HP 1250-0778
Adapter, Type N Plug to SMA Jack . . . . . . . .. . . . . . . .. . .. . . .. HP 1250-1250

•
\-2
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PERFORMANCE TESTS

4·10. TUNING ACCURACY (Cont'd)

Performance Tests

CONFJGURATION A

SPECTRUM ANALYZER

INPUT son

INPUT

ggg ggg . 0 •
000 000. •
CJ 0000 0

FREQUENCY COUNTER

CABLE ASSY
(RG·214/U)

10 dB
ATTENUATOR

RF
PLUG·IN

SWEEP
OSCILLATOR

CABLE ASSY
(RG·214/Ul

I
I

~----~[Jo-o"

J

f~ , .
ggg @ @ (i)
OOO_CCDDaIII]

'b

••••

000

• •
OUTPUT

COMB
GENERATOR

•
CONFIGURATION B

SPECTRUM ANALYZER FREQUENCY COUNTER

f~ , .
ggg @ @ (i)
OOO_DCDDaIID

o D. ~ttgD.a@ 0 ~

hllO
OUTPUT

ggg ggg ·0·
000000· •
o DODO 0

INPUT

lOa
1It+4.

ADAPTER
(NPLUG/SMA JACK)

CABLE ASSY
8120·1578

Figure 4-1. Tuning Accuracy Test Setup
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PERFORMANCE TESTS

4·10. TUN~NG ACCURACY (Cont'd)

PROCEDURE:

.01 to 4.1 GHz(lnternal Mixing)

1. With normal (green)settings, set spectrum analyzer controls as follows:

Model 8569B

TRACE A ' '. . . . . . .. WRITE
TRACE B : . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz ,. . . . . .. . .. . .. . .. . .01-1.8
INPUT ATTEN 10dB
REF LEVEL dBm - 10
REFERENCE LEVEL FINE 0
RESOLUTION BW .. .. . .. . .. . .. . .. . . . .. . . . . .. . .. . .. .. . . . . . Coupled (pushed in)
FREQUENCY SPAN/DIV , . . .. 1 MHz
MIXING MODE INT

2. Connect 100MHz CAL OUTPUT signal to INPUT 500 connector of spectrum analyzer and center signal
on CRT with TUNING control.

3. Adjust FREQ CAL screwdriveradjustment to indicate 0.100 GHz on FREQUENCY GHz readout.

4. Connect equipment as shown in Configuration A of Figure 4-1. Comb generator is connected to INPUT
500 connector of spectrum analyzer.

5. Set comb generator for 10 MHz comb output. Adjust TUNING control for an indication of 0.010 on
FREQUENCY GHz readout.

6. Use TUNING control to set 10 MHz coinb tooth on center graticule line. FREQUENCY GHz readout
should indicate:

•
Min.

0.005GHz

Actual Max.

0.015 GHz

7. Set comb generator for 100 MHz comb output. Adjust TUNING control for an indication of 1.000 on
FREQUENCY QIiz readout.

8. Use TUNING control to set 1.0 GHz comb tooth on center graticule line. FREQUENCY GHz readout
should indicate:

Min.

.0995GHz

Actual Max.

1.005GHz

9. Adjust TUNING control for an indication of 1.800on FREQUENCY GHz readout.

10. Set: 1.8 GHz comb tooth on center graticule line. FREQUENCY GHz readout should indicate:

Min. Actual Max.

1.795GHz 1.805GHz



4·10. TUNING ACCURACY (Cont'd)

11. Set FREQUENCY BAND GHz to 1.7 - 4.1. Adjust TUNING control for an indication of 1.;700 on
FREQUENCY GHz readout. (pull for rapid tuning.) , . '

•
Model 8569B.

PERFORMANCE TESTS

Performance Tests

12. Use TUNI~G control to set 1.7 GHz comb tooth on center graticule line. FREQUENCY GHz readout
should indicate:

Min.

1.695GHz

Actual Max.

1.705GHz

13. Adjust TUNING control for an indication of 3.000on FREQUENCY GHz readout. Use TUNING con
trol to set 3.0 GHz comb tooth on center graticule line. FREQUENCY GHz readout should indicate:

Min. Actual Max.

2.294 GHz 3.006 GHz

14. Adjust TUNING control for an indication of 4.100 on FREQUENCY GHz readout. Use TUNING con
trol to set 4.1 GHz comb tooth on center graticule line. FREQUENCY GHz readout should indicate:

Min. Actual Max.

4.092GHz 4.108 GHz

•

v:- -
, '

---~

3.8 to 22 GHz (Internal Mixing)

15. Disconnect comb generator from spectrum analyzer input. Connect sweep oscillator and frequency
counter as shown in Configuration A of Figure 4-1.

16. Check tuning accuracy at frequencies listed in Table 4-2. Use the frequency counter to set each frequency.
Adjust TUNING control to position signal on center graticule line. Indication on FREQUENCY GHz
digital readout must be within the test limits given in Table 4-2.

Table 4-2. Tuning Accuracy Test Limits, 3.8 to .22 GHz Bands

Spectrum Analvzer RF Source FREQUENCY 6Hz

FREQUENCY FREQUENCY FREQUENCY Digital Readout

BAND 6Hz SPAN/DIV (GHz)* Test Limits
(MHz) Min. Max.

3.8 - 8.5 1 3.800 3.792 3.808
3.8 - 8.5 1 6.000 5.988 6.012
3.8 - 8.5 1 8.500 8.483 8.517
5.8- 12.9 1 5.800 5.788 5.812
5.8 - 12.9 1 8.000 7.984 8.016
5.8 - 12.9 1 12.900 12.874 12.926
8.5 - 18 1 8.500 8.483 8.517
8.5 - 18 1 12.500 12.475 12.525
8.5 - 18 1 18.000 17.964 18.036
10.5 - 22 1 10.500 10.479 10.521
10.5 - 22 1 16.500 16.467 16.533
10.5 - 22 1 22.000** 21.956 22.044

*Frequency set to within ±.O5%.
**Use HP 8350A/83570A with appropriate adapters in place of 8620C/86290A, Configuration A of Figure 4-1.

4-5



Performance Tests

PERFORMANCE TESTS

4·10. TUNING ACCURACY (Cont'd)

12.4 to 115 GHz (External Mixing)

17. Connect equipment as shown in Configuration B of Figure 4-1.

Model 8569B

•
18. Set spectrum analyzer MIXING MODE to EXT and FREQUENCY BAND GHz to 12.4- 26.5.

19. Adjust spectrum analyzer TUNING control for FREQUENCY GHz readout of 12.4.

20. Set FREQUENCY SPAN MODE to ZERO SPAN and set spectrum analyzer AUTO STABILIZER to
ON.

21. Record frequency counter reading.

23. Adjust spectrum analyzer TUNING control for FREQUENCY GHz readout of 26.5.

Min.

2.009 GHz

22. Set spectrum analyzer AUTO STABILIZER to OFF.

24. Set spectrum analyzer AUTO STABILIZER to ON.

25. Record frequency counter reading.

Min.

4.354GHz

Actual

Actual

Max.

2.017 GHz

Max.

4.372GHz

--~.

26. Repeat the procedure of steps 19 through 25 for the FREQUENCY BAND GHz and FREQUENCY GHz
readouts listed in Table 4-3. Record the results.

Table 4-3. Tuning Accuracy Test Limits, 12.4-115 GHz

FREQUENCY BAND GHz LO Frequency-- FREQUENCY GHz ReadoutHarmonic Number
Frequency Range Min. Max.(N)

6+ 12.4-26.5 12.40 2.009 2.017
26.50 4.354 4.372

10+ 21.0-44.0 21.00 2.064 2.072
44.00 4.359 4.377

16+ 33.0-71.0 33.00 2.038 2.046
71.00 4.408 4.426

26+ 53.0-115.0 53.00 2.022 2.030
115.0 4.402 4,420

4-6
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4-11. SPAN WIDTH ACCURACY

SPECIFICATION:

PERFORMANCE TESTS

Performance Tests

• -

The frequency error for any two points on the display for spans from 500 MHz/division to 20 kHz/division
(unstabilized) is less than ± 5010 of the indicated separation; for stabilized spans 100 kHz/division and less, the
error is less than ± 15010.

DESCRIPTION:

The 500 MHz per division and 200 MHz per division span widths are checked using a wide-band source and a
frequency counter. The source is set to 7 GHz, and the spectrum analyzer is tuned to place the signal at the far
left graticule line. The source is then tuned to 11 GHz, and the span error for 500 MHz per division is checked at
the eighth graticule line. The 200 MHz per division span width accuracy is checked in the same manner.

The span width accuracy from 100 MHz per division down to 1 kHz per division is' tested using a comb
generator. Wide span widths (100 MHz to .5 MHz/division) are checked by using the 100 MHz, 10 MHz, and 1
MHz comb generator outputs.Narrow span widths (.2 MHz/division to 1 kHz/division) are checked by using
the comb generator output modulated by a function generator. Since the comb generator produces frequency
components separated by a precisely determined frequency interval, the resultant spectral lines displayed on the
CRT are evenly spaced when no span error exists in the instrument. Thus, span error is the cumulative variance
of distance among the speetralline intervals displayed across the CRT. The span error is determined by compar
ing the distance between the the eighth graticule line and the ninth spectral line.

NOTE

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this
procedure.

EQUIPMENT:

Sweep Oscillator/RF Plug-in HP 8620C/86290A-H08
Frequency Counter HP 5342A, Opt. 005
Comb Generator HP 8406A
Function Generator " HP 3312A
lO-dBAttenuator . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . HP 8491A, Opt. 010

PROCEDURE:

500 MHzand200 MHz PerDivision

1. With normal (green) settings, set spectrum analyzer controls as follows:

J- - -.....,

TRACE A " WRITE
TRACE B '. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. 5.8 -12.9
INPUT ATTEN 10dB
REF LEVEL dBm - 10
REFERENCE LEVEL FINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0
RESOLUTION BW . . . . . . . . . . . . .. . . . . . . . . . .. . .. . . . . . . . . .. . . . . . . .. Coupled (pushed in)
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 500 MHz

4-'i



Performance Tests

PERFORMANCE TESTS

4·11. SPAN WIDTH ACCURACY (Cont'd)

Model 8569B

•
CONFIGURATION A

SPECTRUM ANALYZER
SWEEP

OSCILLATOR
RF

PLUG·IN FREQUENCY COUNTER

ggg ggg . 0 •
ODD ODD. •
o 0000 0

10dB
ATTENUATOR

INPUT 50n

TEE

CONFIGURATION B

COMB
GENERATOR SPECTRUM ANALYZER

FUNCTION
GENERATOR FREQUENCY COUNTER

• •
MOOULATION
1 MHz 10MHz

COMB

o 0

OUTPUT INPUT son

r;1: :
~o 0

OUTPUT ,', . ,,' 1

ggg ggg ·0·
000 DOD - •
o 0000 0

INPUT
(10 Hz·500 MHz)

BNC
TEE

Figure 4-2. Span Width Accuracy Test Setup

2. Connect equipment as shown in Configuration A of Figure 4-2.

3. Set sweep oscillator for CW output, 6.0 to 12.4 GHz band, and tune for a frequency counter indication of
7.000 ± .005 GHz.

4. Adjust spectrum analyzer TUNING control to position signal at graticule reference line (far left) of display
(about 9.5 on FREQUENCY GHz readout). .

5. Tune sweep oscillator CW output for a frequency counter indication of 11.000 ± .005 GHz.

--.
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Mode18569B

PERFORMANCE TESTS

4-11. SPAN WIDTHACCURACY (Cont'd)

c-

Performance Tests

6. Measure error between signal peak and eighth graticule line. Error should not exceed ± 0.4 division. (See
Figure 4-3.)

GRATICUlE
REFERENCE
LINE

FIRST GRATICUlE
LINE

CTR 9. sIms GHz SPAN S00 MHz! RES BW 3 MHz VF OFF
REF -10 dBm 10 dB! ATTEN 10 dB SWP ~UTO I

-- --

l.---- <;
<,

<,--

±O.4
DIVISION

CW
SIGNAL

EIGHTH
GRATICUlE
LINE

I

Measure error between signal peak and eighth graticule line. Error should not exceed ± 0.4 division, (See
Figure 4-3.)-

TIme sweep oscillator CW output for a frequency counter indication of 8.600 ± .005 GHz.

TIme sweep oscillator CW output for a frequency counter indication of 7.000 ± .005 GHz. Adjust spec
trum analyzer TUNING control to position signal at graticule reference line (far left) of display.

Set spectrum analyzer FREQUENCY BAND GHz to .01- 1.8, FREQUENCY SPAN/DIV control to 100
MHz. Set TUNING control for a FREQUENCY readout of 0.800 GHz.

Connect equipment as shown in Configuration B of Figure 4-2 without connecting function generator. Set
comb generator for 100 MHz comb output.

Adjust spectrum analyzer TUNING control to position one spectral line (from comb generator) at grati
cule reference line (first graticule line at far left) of display. Measure error between ninth spectral line and
eighth graticule line. Error should not exceed ± 0.4 division. (See Figure 4-4.)

Figure 4-3. Span Width Accuracy Measurement, 500MHz and 200 MHz per Division

Set spectrum analyzer FREQUENCY SPAN/DIV control to 200 MHz. Set TUNING control for a FRE
QUENCY GHz readout of approximately 8 GHz. #• 7.

8.

9.

10.

11.

12.

13.

14. Set FREQUENCY SPANIDIV to 50 MHz. Adjust TUNING control to position one spectral line (from
comb generator) at graticule reference line (first graticule line at far left) of display. Measure error between
fifth spectral line and eighth graticule line. Error should not exceed ± 0.4 division.

15. Set comb generator for 10 MHz comb output. Set spectrum analyzer FREQUENCY SPAN/DIV to 20
MHz and RESOLUTION BW to OPTIMUM. Adjust TUNING control to position one spectral line at
graticule reference line. Measure error between seventeenth spectral line and eighth graticule line on dis
play. Error should not exceed ± 0.4 division.
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4·11. SPAN WIDTH ACCURACY (Cont'd)

Performance Tests

o PERFORMANCE TESTS

Model 8569B

•

NINTH SPECTRAL LINE

±1.2 DIV FOR SPANS
100 kHz PER DIV AND LESS
(STABILIZED)

-

- -, -t----
f------

V ---

r-,

/
f'....COMB SIGNALS

FIRST SPECTRAL LINE

FIRST GRATICULE L1NE:1fTR604.0 MH, SPAN 100 MHd RES BW I MH'b:rVF OFF EIGHTH GRATICULE LINE
REF 0 dB. 10 dB/ ATTEN 10 dB SWP AUTO

±0.4 DIV FOR SPANS
GRATICULE REFERENCE LINE 100 MHz TO 20kHzPER D1V

(UNSTABILIZED)

Figure 44. Span Width Accuracy Measurement, 100 MHz per Division and Less

16. Set FREQUENCY SPAN/DIV to 10 MHz. Adjust TUNING control to position one spectral line at
graticule reference line. Measure error between ninth spectral line and eighth graticule line. Error should
not exceed ± 0.4 division.

17. Set FREQUENCY SPAN/DIV to 5 MHz. Adjust TUNING control to position one spectral line at grati
cule reference line. Measure error between fifth spectral line and eighth graticule line. Error should not
exceed ± 0.4 division.

18. Set comb generator for 1 MHz comb output. Set spectrum analyzer FREQUENCY SPAN/DIV to 2 MHz
and VIDEO FILTER to .1. Adjust TUNING control to position one spectral line at graticule reference
line. Measure error between seventeenth spectral line and eighth graticule line. Error should not exceed
± 0.4 division.

•
19. Set FREQUENCY SPAN/DIV to 1 MHz. Adjust TUNING control to position one spectral line at grati

cule reference line. Measure error between ninth spectral line and eighth graticule line.•Error should not
exceed ± 0.4 division.

20. Set FREQUENCY SPAN/DIV to .5 MHz. Adjust TUNING control to position one spectral line at the
graticule reference line. Measure error between fifth spectral line and eighth graticule line. Error should
not exceed ± 0.4 division.

21. Set comb generator for 10 MHz comb output. Connect function generator output to modulate the comb
generator. Set function generator to 200 ± 1 kHz and set output level control for a clean 200 kHz comb
(approximately 1 volt) on the spectrum analyzer display.

NOTE

To accurately set the frequency of the function generator, disconnect the
function generator output from the combgenerator modulation inputwhen·
everthe frequency counter is used.

22. Set spectrum analyzer FREQUENCY SPAN/DIV to .2 MHz. Adjust FINE tuning control to position one
spectral line at graticule reference line. Measure error between ninth spectral line and eighth graticule line.
Error should not exceed ± 0.4 division. •
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Mode18569B

PERFORMANCE TESTS

4·11. SPAN WIDTHACCURACY (Cont'd)

100kHzto 5 kHz PerDivision

Performance Tests

.-

23. Using procedure of steps 21 and 22, change spectrum analyzer FREQUENCY SPAN/DIV and function
generator output frequency in accordance with Table 4-4. Adjust spectrum analyzer TUNING control to
position one spectral line at graticule reference line. Measure the span error between ninth spectral line and
eighth graticule line.

NOTE

It might be necessary to temporarily disable the AUTO STABILIZER to tune
the spectrum analyzer TUNING control forbestcomb presentation.

. NOTE

It might be necessary to increase the function generator output to increase
the number of comb teethpresent.

Table 4-4. Narrow Span Width Error Measurements

Spectrum Analyzer
Function Generator

Maximum Allowable Error (Division)

FREQ SPAN/DIV RESOLUTION BW
Output Frequency·

Unstabilized Stabilized

100 kHz OPTIMUM 100 kHz ±OA· ±l.2
50 kHz OPTIMUM 50 kHz ±0.4 ±l.2
20 kHz OPTIMUM 20kHz ±0.4 ±l.2
10 kHz OPTIMUM 10 kHz ±l.2
5 kHz OPTIMUM 5kHz ±l.2

*Check function generator output frequency using an electronic counter. Frequency readout should be within
±O.5% of desired audio frequency.

2 kHzand 1 kHz PerDivision

24. Set spectrum analyzer AMPLITUDE SCALE to 5 dB, REF LEVEL dBm to - 40, and FREQUENCY
SPAN/DIV to 2 kHz.

25. Set function generator frequency to 4.00 ± .02 kHz. Adjust spectrum analyzer TUNING control to posi
tion one spectral line at graticule reference line. Set VIDEO FILTER to .03. Measure error between fifth
spectral line and eighth graticule line. Error should not exceed ± 1.2 divisions. Set VIDEO FILTER to
OPE

26. Set spectrum analyzer FREQUENCY SPAN/DIV to 1 kHz. Set function generator frequency to 2.00
± .02 kHz and adjust spectrum analyzer TUNING control to position one spectral line at graticule refer

ence line. Set VIDEO FILTER to .03. Measure error between fifth spectral line and eighth graticule line.
-'.- Error should not exceed ± 1.2 divisions.
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Performance Tests

PERFORMANCE TESTS

4-12. RESOLUTION BANDWIDTH ACCURACY

SPECIFICATION:

.Individualresolution bandwidth 3-dB points: <± 15070

DESCRIPTION:

Model 8569B

•
Resolution bandwidth accuracy is measured in the linear mode to eliminate log amplifier errors. Since half
power ( - 3 dB below full-power level) is represented by a voltage ratio of 0.707:1, 5 horizontal divisions on the
spectrum analyzer display represent half-power points for a bandwidth display of 7.1 vertical divisions,

.07 (voltage ratio) =
Xdiv

7.1 div

X div = (7.1 div) (0.707) = 5 div

In the narrow bandwidths (10 kHz and below), a 321.4 MHz signal (first IF) is injected by connecting the output
of the signal generator to the external mixer port of the spectrum analyzer, This IF injection method provides
the high degree of stability required when measuring narrow resolution bandwidths.

SPECTRUM ANALYZER

INPUT 50n

SYNTHESIZED
SIGNAL GENERATOR- - _:

• n c CI •••• 0 cacacr
• c c 0 0 _, DOD 0 CJc:::J 0

~ ~ 0 0 •• 0ODD 0 00" 0
• c c 0 c.. 0000
8

000 0_ 0000 c
ccc

RF OUTPUT

·--e.~.

Figure 4-5. Resolution Bandwidth Accuracy Test Setup

EQUIPMENT:

Synthesized Signal Generator

PROCEDURE:

.. - . HP8662A

1. With normal setting (green), set spectrum analyzer controls as follows:

TRACE A , . , , , .. , , , , . . . . . . . . . . . . .. WRITE
TRACE B . , ; . ; , , . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz , , , . . . . . . . . . . . . . . . . . . . . . . . .. ,01 - 1.8
INPUT AITEN , ,............................................. 20 dB
REF LEVEL dBm ., ,. - 10
'REFERENCE LEVEL FINE ; , .. , , ,................ 0

. , RESOLUTION BW .. , :,.......................... 3 MHz, Uncoupled
r- FREQUENCY SPAN MODE , ,........... ZERO SPAN

AMPLITUDE SCALE , , ! .IN
AUTO STABILIZER , v , OFF
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Model 8569B

PERFORMANCE TESTS

4-12. RESOLUTION BANDWIDTH ACCURACY (Cont'd)

2. Set signal generator for an unmodulated 100MHz output at approximately - 10dBm.

Performance Tests

3. Adjust spectrum analyzer TUNING control to locate peak of 100 MHz signal on CRT. Reduce signal
generator output if necessary.

4. Adjust signal generator output level to position trace at 7.1 divisions above graticule baseline..

5. Tune signal generator frequency until trace drops to 5 divisions above graticule baseline. Record frequency
displayed 01;1 signal generator.

____ MHz

6. Tune signal generator frequency in direction opposite to that of step 5 until trace peaks (7.1 divisions) and
then drops to 5 divisions above graticule baseline. Record frequency displayed on signal generator.

____ MHz

8. Set RESOLUTION BW to 1MHz. TImesignal generator to 100MHz and repeat steps 3 through 7.

7. The difference between results of steps 5 and 6 is the measured resolution bandwidth at 3-dB points.

.- Min.

2.55 MHz

Min.

850kHz

Actual

Actual

Max.

3.45 MHz

Max..

1.15 MHz

9. Set RESOLUTION BW to 300kHz. TImesignal generator to 100MHz and repeat steps 3 through 7.

Min.

255 kHz

Actual Max.

345 kHz

10. Set RESOLUTION BW to 100kHz. TImesignal generator to 100MHz and repeat steps 3 through 7.

11. Set RESOLUTION BW to 30 kHz. Tune signal generator to 100 MHz and increase frequency tuning
resolution of signal generator to 100 Hz. Enable spectrum analyzer AUTO STABILIZER (push button
out) and repeat steps 3 through 7.

•

Min.

85kHz

Min.

25.5 kHz

Actual

Actual

Max.

115kHz

Max.

34.5 kHz
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Performance Tests

PERFORMANCE TESTS

4-12. RESOLUTION BANDWIDTH ACCURACY (Cont'd)

12. Set RESOLUTION BW to 10 kHz. Set EXT MIXING BIAS adjustment to zero.

Model 8569B

•
13. TImesignal generator to 321.4 MHz. Connect signal generator output to spectrum analyzer EXT MIXING

SMA connector. ~r;~ ~~~~,N~ ~?~~/~~Ip,~s~~~~~t??;I"..
14. TIme signal generator to peak signal on CRT. Adjust output level to position trace at 7.1 divisions above

graticule baseline.

15. TImesignal generator frequency until trace drops to 5 divisions above graticule baseline. Record frequency
displayed on signal generator.

____ MHz

16. TImesignal generator frequency in direction opposite to that of step 15until trace peaks (7.1 divisions) and
then drops to 5 divisions above graticule baseline. Record frequency displayed on signal generator.

____ MHz

17. The difference between results of steps 15 and 16is the measured resolution bandwidth at 3-dB points.

18. Set spectrum analyzer RESOLUTION BW to 3 kHz and repeat steps 14 through 17.

Min. Actual

Min.

8.5 kHz

2.55 kHz

Actual Max.

11.5 kHz

Max.

3045kHz

•
19. Set spectrum analyzer RESOLUTION BW to 1 kHz and repeat steps 14 through 17 with frequency tuning

resolution on signal generator set to 10 Hz.

NOTE

Min.

0.85 kHz

Actual . Max.

1.15 kHz

The following stepsdonotapply to Option 002instruments.

20. Set spectrum analyzer RESOLUTION BW to .3 kHz and repeat steps 14 through 17 with frequency tuning
resolution of signal generator set to 1 Hz.

Min.

255Hz

Actual Max.

345Hz

21. Set spectrum analyzer RESOLUTION BW to .1 kHz and repeat steps 14 through 17.

Min. Actual

85Hz

4-14
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Model 8569B

PERFORMANCE TESTS

4·13. RESOLUTION BANDWIDTH SELECTIVITY

SPECIFICATION:

6Q-dB/3-dB bandwidth ratio:

< 15:1 for bandwidths 1 kHz to 3 MHz
<11:1 for bandwidths.l kHz to 1 kHz

DESCRIPTION:

Performance Tests

The 6o-dB bandwidth is measured for all resolution bandwidth settings (.1 kHz to 3 MHz). The 6o-dB to 3-dB
resolution bandwidth ratio (shape factor) is then computed by dividing the 3-dB bandwidth values, obtained in
the Resolution Bandwidth Accuracy performance test, into the 6o-dB bandwidth values for each resolution
bandwidth setting.

SPECTRUM ANALYZER

IFINPUT

SYNTHESIZED
SIGNAL GENERATOR- - _:--------

• 00 0 •••• 0 DDO
• 0 0 c 0 _ ODD 0 DO a

~ ~ 0 D •• 00 0 0 0 DO'"
• 0 0 0 0.. 000 0 0
B

O O 0 0 _ ODD 0 0
c n c

RFOUTPUT

Figure 4-6. Resolution Bandwidth Selectivity Test Setup

EQUIPMENT:

Synthesized Signal Generator

NOTE

For Option 002 instruments, omit procedures for the .1 kHz and .3 kHz band
widths.

PROCEDURE:

1. With normal (green) settings, set spectrum analyzer controls as follows:

HP8662A

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B " STORE BLANK
MIXING MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
INPUT ATIEN 20 dB
REF LEVEL dBm - 10
REFERENCE LEVEL FINE 0
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .1 kHz, Uncoupled
FREQUENCY SPAN MODE ZERO SPAN
AMPLITUDE SCALE " 10dB LOG/DIV
VIDEO FILTER " .03
EXT MIXING BIAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0
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Performance Tests

PERFORMANCE TESTS

4·13. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd)

Model 8569B

•
2. Connect equipment as shown in Figure 4-6. Thne signal generator to 321.4 MHz and set output level to

approximately - 10dBm.

3. Set frequency tuning resolution of signal generator to 1 Hz and tune signal generator to peak signal on
CRT. Adjust output level to position trace at top graticule line.

4. Thne signal generator frequency until trace drops to two divisions above graticule baseline. Record fre
quency displayed on signal generator.

____ MHz

5. Thne signal generator frequency in direction opposite to that of step 4 until trace peaks and then drops to
two divisions above graticule baseline. Record frequency displayed on signal generator.

____ MHz

6. Calculate measured bandwidth at 6O-dB points by taking difference between results of steps 4 and 5.

7. Record measured bandwidth (difference between results of steps 4 and 5).·

___Hz (.1 kHzBW)

8. Set RESOLUTION BW to .3 kHz and repeat steps 3 through 6.

___ Hz(.3kHzBW)

9. Set RESOLUTION BW to 1 kHz and repeat steps 3 through 6 with frequency tuning resolution of signal
generator set to 10Hz.

10. Record measured bandwidth (difference between results of steps 4 and 5).

___ kHz (1 kHz BW)

11. Set RESOLUTION BW to 3 kHz and repeat steps 3 through 6.

___ kHz (3 kHz BW)

12. Set RESOLUTION BW to 10 kHz and repeat steps 3 through 6 with frequency tuning resolution of signal
generator set to 100Hz.

___ kHz (10 kHz BW)

13. Connect signal generator output to spectrum analyzer INPUT 500 connector. Thne signal generator to 100
MHz and set output level to approximately 0 dB. .

4-16
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Model 8569B

PERFORMANCE TESTS

4-13. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd)

Performance Tests

•

..

14. Set spectrum analyzer FREQUENCY BAND GHz to .01- 1.8, INPUT ATIEN to 10 dB, REF LEVEL
dBm to 0, RESOLUTION BW to 30 kHz, and TUNING for an indication of 0.100 on FREQUENCY
GHz readout (disable AUTO STABILIZER whileusing coarse TUNING).

15. TIme signal generator frequency to peak signal on CRT. Adjust output level to position trace at top
graticule line.

16. Tune signal generator frequency until trace drops to two divisions above graticule baseline. Record fre
quency displayed on signal generator.

____ MHz

17. TIme signal generator frequency in direction opposite to that of step 16until trace peaks and then drops to
two divisions above graticule baseline. Record frequency displayed on signalgenerator.

____ MHz

18. Calculate measured bandwidth at 6O-dB points by taking difference between results of steps 16and 17.

___ MHz (30kHz BW)

19. Set RESOLUTION BW to 100 kHz and repeat steps 15 through 18 with frequency tuning resolution of
signal generator set to 1 kHz.

___MHz (1ookHzBW)

20. Set RESOLUTION BW to 300kHz and repeat steps 15through 18.

___MHz (300kHz BW)

21. Set RESOLUTION BW to 1 MHz and repeat steps 15 through 18 with frequency tuning resolution of
signal generator set to 10kHz.

___ MHz (1 MHz BW)

22. Set RESOLUTION BW to 3 MHz and repeat steps 15through 18..

___ MHz (3 MHz BW)

23. Record in Table 4-5 the measured 3-dB bandwidths from the Resolution Bandwidth Accuracy perform
ancetest.
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PERFORMANCE TESTS

4·13. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd)

24. Record in Table 4-5 the 60-dB bandwidths measured in this procedure.

Model 8569B

••
25. Compute resolution bandwidth selectivityfor each RESOLUTION BW setting, dividing the measured 60

dB bandwidth by the measured 3-dB bandwidth for each setting. Ratios should be less than 15:1 for
RESOLUTION BW settings 3 MHz to 3 kHz and less than 11:1 for RESOLUTION BW settings 1 kHz to
.1 kHz.

Table 4-5. Resolution Bandwidth Selectivity

RESD LUTUlJN MEASURED MEASURED Resolution Bandwidth Selectivity
BW Setting 3dB BW 60dB BW (60 dB BW/3 dB BW)

3 MHz
1 MHz

300 kHz
100 kHz
30kHz
10 kHz
3 kHz
1 kHz

.3 kHz·

.1 kHz·

*Does not apply to Option 002 instruments.

4-18
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Model 8569B

PERFORMANCE TESTS

4·14. RESIDUAL FM

SPECIFICATION:

Total residual FM:

Stabilized: <100 Hz p-p in 0.1 second, .01 to 8.5 GHz

Unstabilized: <10kHz p-p in 0.1 second, .01 to 4.1 GHz (fundamental mixing)

DESCRIPTION:

Performance Tests

A comb generator is used to supply a stable 1.8 GHz signal to the spectrum analyzer. The relationship between
amplitude and frequency on the linear portion of the trace is determined for a given frequency span and
resolution bandwidth. The residual FM is then slope detected by using the spectrum analyzer as a fixed-tuned
receiver (ZERO SPAN). Using the determined relationship between amplitude and frequency, the test limits (in
divisions) for the demodulated residual FM are determined.

•
SPECTRUM ANALYZER

INPUT 50Q

COMB
GENERATOR

••••
• •
000

OUTPUT

Figure 4-7. Residual FM Test Setup

EQUIPMENT:

Comb Generator HP 8406A

PROCEDURE:

Stabilized

1. With normal (green) settings, set spectrum analyzer controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01-1.8
INPUT ATIEN 0 dB
REF LEVEL - 30 dBm
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Coupled (pushed in)
FREQUENCY SPAN/DIV .2 MHz
AMPLITUDE SCALE LIN
SWEEPTIME/DIV 1 SEC
TUNING 1.800GHz
(llf'
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Performance Tests

4·~4. RESIDUAL FM(Cont'd)

PERFORMANCE TESTS

Model 8569B

•
2. Connect comb generator output to spectrum analyzer INPUT as shown in Figure 4-7. Set comb generator

for maximum output amplitude.

NOTE

With AUTO STABILIZER on (push button out), the coarse TUNING control
(large knob) can beadjusted in very small increments to 'fine tune' theposi·
taon of the signal displayed. If the signal disappears from the display, set
FREQUENCY SPAN/DIV to .2 MHzto locate thesignal.

3. Locate 1.8 GHz comb tooth and center it on CRT. Uncouple FREQUENCY SPAN/DIV and RESOLU
TION BW controls and reduce FREQUENCY SPAN/DIV to 2 kHz keeping signal centered on CRT with
FINE TUNING control. Reduce RESOLUTION BW to 1 kHz.

4. Adjust REFERENCE LEVEL FINE control to place signal peak at top graticule line. Carefully adjust
TUNING control so upward slope of signal intersects the center vertical graticule line one division down
from the top as shown in Figure 4-8.

5. Set TRACE A to STORE VIEW Record the distance from the signal skirt at the horizontal center grati
cule line to the center vertical graticule line. (In Figure 4-8 the distance is 0.2 division.)

____ Division

CTR 1.7928 GHz . SPAN 2 kHz/ RES BW 1 kHz VF .1
REF -31 dBm LINEAR ATTEN e dB SWP •1 sec/ *

t \

k
(3 div)

t
} \

I \
)

,
<,

~~
A

(0.2div)

Figure 4-8. Residual FM to AM Conversion Display
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PERFORMANCE TESTS

4-14. RESIDUALFM (Cont'd)

eTR 1.8~~7 GHz SPAN ZERO RES BW 1 kHz VF .1
REF -31 dBm LINEAR AHEN ~ dB SWP .1 Bec/ ,

t

Figure 4-9. Residual FM Display

6. Calculate the test limit by using the following formula:

s
X =A x F ,where

k

Performance Tests

p.p
RESIDUAL FM
(PER 1 HORIZ. DIV.)

x = Test limit (peak to peak) in vertical divisions per 1 horizontal division

S = Specification in Hz peak to peak --

A = Distance from signal skirt at horizontal center graticule line to vertical center graticule line

k = A constant (3) representing linear portion of the trace in divisions

F = Frequency span per division

Test limit for a distance A of 0.2 division:

100*X=---
0.2 x 2000
3

100

= 0.067 x 2000

=0.75

*Use 200 for Option 002 instrument
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4-14. RESIDUALFM (Cont'd)

PERFORMANCE TESTS

Model 8569B

•
7. Set TRACE A to WRITE. Press ZERO SPAN push button and adjust FINE TUNING control to place

trace between center horizontal graticule line and seventh horizontal graticule line (linear portion of sig
nal).

8. Set SWEEP TRIGGER to SINGLE. Press START/RESET push button to display one sweep as shown in
Figure 4-9. Set TRACE A to STORE VIEW The maximum peak-to-peak variation should not exceed the
test limit calculated in step 6 for each horizontal division (since SWEEP TIME/DIV is .1 SEC and residual
FM is specified in a time interval of 0.1 second).

9. Repeat steps 1 through 8 with FREQUENCY BAND GHz set to 3.8 - 8.5 and TUNING to 8.500 GHz. In
step 3, locate 8.5 GHz comb tooth.

Unstabilized

10. Set TRACE A to WRITE, FREQUENCY BAND GHz to 0.1 - 1.8, FREQUENCY SPAN MODE to
PER DIV; FREQUENCY SPAN/DIV to 10kHz, and RESOLUTION BW to 30 kHz. Set SWEEP TRIG
GER to FREE RUN and AUTO STABILIZER to OFF (push button in).

11. Locate 1.8 GHz comb tooth and center it on CRT. Turn AUTO STABILIZER on (push button out) to
return to stabilized mode.

12. Adjust REFERENCE LEVEL FINE control to place signal peak at top graticule line. Carefully adjust
TUNING control so upward slope of signal intersects the center vertical graticule line one division down
from the top as shown in Figure 4-8. Set TRACE A to STORE VIEW

13. Record the distance from the signal skirt at the center horizontal graticule line to the center vertical
graticule line (should be approximately 1.3 divisions).

____ Division

14. Calculate the test limit using formula given in step 6. Use unstabilized specification (10 kHz) and 10 kHz
FREQUENCY SPAN/DIY.

15. Set TRACE A to WRITE and reposition signal, if necessary, as in step 12. Press AUTO STABILIZER to
OFF (push button in for unstabilized mode). Press ZERO SPAN push button and adjust FINE TUNING
control to place trace between center horizontal graticule line and seventh horizontal graticule line.

16. Set SWEEP TRIGGER to SINGLE. Press START/RESET pushbutton to display one sweep as shown in
Figure 4-9. The maximum peak-to-peak variation should not exceedthe test limit calculated in step 14.

(k 2.3~'" 0-- d,s+o-V.=.. ,,,- s4<<-j> '3 ~ 1."3> div)

17. Repeat steps 10 through 16 with FREQUENCY BAND GHz set to 1.7 - 4.1 and TUNING to 4.100 GHz.
In step 12, locate 4.1 GHz comb tooth.

4-22
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4·15. NOISE SIDEBANDS

SPECIFICATION:

PERFORMANCE TESTS

Performance Tests

At least 75 dB down, greater than 30 kHz from center of CW signal when set to a 1 kHz RESOLUTION
BANDWIDTH and 10Hz (.01) VIDEO FILTER.

DESCRIPTION:

A comb generator is used to supply a stable 1.8 GHz signal to the spectrum analyzer. The analyzer RESOLU
TION BW is set to 1 kHz and the VIDEO FILTER is set to .01. The peak of the 1.8 GHz signal is set at 20 dB
above the REFERENCE LEVEL graticule line to allow greater readability of the noise sidebands. The noise

.associated sidebands and unwanted responses measured close to the signal must be more than 75 dB down
(below - 50 graticule line), more than 30 khz from center of CW signal.

•

SPECTRUM ANALYZER

INPUTson

COMB
GENERATOR

••••
• •
000

OUTPUT

Figure 4-10. Noise Sidebands Test Setup

EQUIPMENT:

Comb Generator

PROCEDURE:

HP8406A

• /

1. With normal (green) settings, set spectrum analyzer controls as follows: /1) db/U/,)

TRACE A WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01-1.8
INPUT ATTEN 0 dB
REF LEVEL dBm - 30
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Coupled (pushed in)
FREQUENCY SPAN/DIV .2 MHz
TUNING 1.800 GHz

2. Connect comb generator output to spectrum analyzer INPUT as shown in Figure 4-10. Set comb generator
for 100MHz comb and maximum output amplitude.

3: Locate 1.8 GHz comb tooth and center it on CRT. Reduce FREQUENCY SPAN/DIY to 10 kHz keeping
signal centered on CRT with FINE TUNING control. Turn on AUTO STABILIZER.
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4-15. NOISE SIDEBANDS (Cont'd)

PERFORMANCE TESTS

Model 8569B

4. Adjust REFERENCE LEVEL FINE control to place signal peak at top graticule line (REFERENCE
LEVEL).

. 5. Set REF LEVEL dBm control to - 50 to place signal peak 20 dB above REFERENCE LEVEL.

6. Set SWEEP TRIGGER to SINGLE and VIDEO FILTER to .01. Press START/RESET push button to
display a single sweep.

7. Observe noise level at three divisions (30 kHz) and more on either side of CW signal. Noise sidebands
should be greater than 75 dB below CW signal level. (The - 50 graticule line is 70 dB down.)

NOTE

Disconnect the comb generator from the INPUT500 connector to verify that
residual responses (at 30·kHz offset) do not interfere with the noise side
bands measurement. If a residual response is present at the 30-kHz offset,
adjust the TUNING control for a center frequency of 1.700 GHz and repeat
steps 1 through 7 with the new center frequency.
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4·16. RESIDUAL RESPONSES

SPECIFICATION:

PERFORMANCE TESTS

Performance Tests

.I
".

I,.

Residual Responses (no signal present at input): With 0 dB input attenuation in fundamental mixing (0.01 to 4.1
GHz): <-90 dBm

DESCRIPTION:

Residual responses are signals present on the display with no input to the analyzer. A reference level is selected
that will allow the operator to see signals less than - 90 dBm. The two fundamental mixing bands (.01 - 1.8
GHz and 1.7 - 4.1 GHz) are slowly swept through their entire ranges in several incremental spans while the
display is observed. Any residual responses that appear must be less than - 90 dBm.

EQUIPMENT:

son Termination

PROCEDURE:

1. Connect 50-ohm termination to INPUT 50n port.

HP 909A, Opt. 012

2. With all normal (green) settings, set spectrum analyzer controls as follows:

TRACE A . '.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz , .01 - 1.8
INPUT ATIEN 0 dB
REF LEVEL dBm ',' . . . . . . . . . . . . . . . . . . . . . . .. - 60
REFERENCE LEVEL FINE ;..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0
RESOLUTION BW '. . . .. .. .. . . . . . . . . . . .. . . . . .. 10kHz, Uncoupled
FREQUENCY SPAN/DIV . . . . . . . . . . . .. 10MHz
VIDEO FILTER '. . . . . . . . . . . . . . . . . . . .. .1
SWEEP TRIGGER SINGLE
TUNING '.' . . . . . . . . . .. 0.060 GHz

, '

3. Press START/RESET push button to display a single sweep. Any residual responses must be less than
- 90 dBm (below the - 30 graticule line). .'

4. Adjust TUNING control for an indication of 0.150 on FREQUENCY GHz readout. Press START/
RESET push button and check for residual responses.

5. Continue tuning spectrum analyzer in 100 MHz increments (0.250 GHz, 0.350 GHz, and so on) up to
1.750GHz. Press START/RESET push button and check for residual responses at each frequency.

6. Set RESOLUTION BW to 3 kHz. Leave FREQUENCY SPAN/DIV set to 10 MHz. Set SWEEP TIME/
DIV to 5 SEC and press 1.7 - 4.1 FREQUENCY BAND GHz push button. Adjust TUNING control for
an indication of 1.750on FREQUENCY GHz readout.

7. Press START/RESET push button and check for residual responses. sec CHA~(;: -:

8. Tune spectrum analyzer in 100 MHz increments (1.850 GHz, 1.950 GHz, and so on) up to 4.050 GHz.
Check for residual responses at each frequency.
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4-17. AVERAGE NOISE LEVEL

SPECIFICATION:

PERFORMANCE TESTS

Model 8569B

-.
Maximum average noise level with I kHz resolution bandwidth, 0 dB input attenuation, and the video filter set
to NOISE AVG position, is given in Table 4-6.

Table 4-6. A verage Noise Level Specifications

FREQUENCY First Harmonic
Average Noise Level

BAND GHz IF (MHz) Mode dBm dB,uV

.01-1.8 2050 1- -113 -6
1.7-4.1 321.4 1- -110 -3
3.8-8.5 321.4 2- -107 0
5.8-12.9 321.4 3- -100 +7
8.5-18 321.4 4+ -95 +12
10.5-22 321.4 5+ -90 +17

12.4-26.5 321.4 6+ -104 +3
21-44 321.4 10+ -104 +3
33-71 321.4 16+ -104 +3

53-115 321.4 26+ -104 +3

DESCRIPTION:

Average noise level is checked in all frequency bands. The maximum noise level of each frequency band is
located with FREQUENCY SPAN MODE set to FULL BAND. The maximum noise level is isolated, and
maximum average noise is observed for each frequency band. In the external mixing bands, this test assumes
that offset and gain adjustments have been adjusted for a 3D-dB mixer conversion loss.

PROCEDURE:

1. With normal (green) settings, set spectrum analyzer controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01 - 1.8
INPUT ATTEN 0 dB
REF LEVEL dBm - 60
REFERENCE LEVEL FINE - 12
RESOLUTION BW 1 kHz, Uncoupled
FREQUENCY SPAN MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. FULL BAND

2. Observe sweep in FULL BAND. Using TUNING control, tune marker to point of highest noise level. (A
typical trace is shown in Figure 4-11.)

NOTE

Do not tune marker beyond band edge.
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PERFORMANCE TESTS

4·17. AVERAGE NOISE LEVEL (Cant'd)

Performance Tests

3. Set FREQUENCY SPAN MODE to ZERO SPAN and VIDEO FILTER to NOISE AVG. Set TRACE A
to STORE VIEW and measure noise level. Record results in Table 4-7.

4. Set FREQUENCY BAND GHz to 1.7 - 4.1. Set TRACE A to WRITE, FREQUENCY SPAN MODE to
FULL BAND, and REF LEVEL dBm to place noise peaks near top of display. Locate and measure
maximum average noise level as in steps 1 and 2. Measure and record average noise level for each succes
sive FREQUENCY BAND GHz setting.

~KR 1. 7455 GHz SPAN FULL RES BW 3 MHz VF .003
REF -72 dBm 10 dB/ ATTEN 0 dB SWP AUTO SMPL_.

'V

~.

1---

1---

Figure 4-11. Average Noise Level Measurement, 3.8-8.5 GHz

Table 4-7. A verage Noise Level

Average Noise Level

FREQUENCY First Harmonic Maximum
BAND GHz IF (MHz) Mode Actual

dBm dB/N

.01-1.8 2050 1- -113 -6
1.7-4.1 321.4 1- -110 -3
3.8-8.5 321.4 2- -107 0

5.8-12.9 321.4 3- -100 +7
8.5-18 321.4 4+ -95 +12
10.5-22 321.4 5+ -90 +17

12.4-26.5 321.4 6+ -104 +3
21-44 321.4 10+ -104 +3
33-71 321.4 16+ -104 +3
53-115 321.4 26+ -104 +3.
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PERFORMANCE TESTS

4·18. REFERENCE LEVEL VARIATION

SPECIFICATION:

Reference level variation (Input Attenuator at 0 dB):

10 dB steps, + 20°Cto + 30°C:
\,/J

-lOto - 90 dBm: < ±0.5 dB s(c- c.HAe-JGC'- S
-lOto -100dBm: <± LQdB

;•.3
Vernier (0 to - 12 dB, continuous):

Maximum error < ± 0.5 dB, when read from Reference Level Fine control.

DESCRIPTION:

Model 8569B

The reference level variation is tested by checking the IF gain steps in 1 dB per division log and in linear scale.
Specially calibrated step attenuators (355 C/D, Option H80) are used to check the lO-dB steps and the vernier
(REFERENCE LEVEL FINE control).

SPECTRUM ANALYZER

INPUT 50n

ADAPTER

3550
OPl H80

@ 10dB/STEP

. SYNTHESIZED
SIGNAL GENERATOR- - _:--------

• 00 0 ••• , 0 000
• ggoo _ DOD Q c:::JCJ 0

00 0 0 •• 00 0 0 0 °00

• 00 0 0.. 0000 0
8 000 0_ 0000 0

000

RFOUTPUT

ADAPTER

EQUIPMENT:

STEP
ATTENUATORS

. 355C

~
OPT H80

I @ I dB/STEP I
-----j- ~----~----------..,

Figure 4-12. Reference Level Variation Test Setup

Synthesized Signal Generator HP 8662A
Step Attenuator (1 dB/Step) HP 355C, Opt. H80
Step Attenuator (10 dB/Step) HP 355D, Opt. H80
Adapter, Type N (m) to BNC (0 (2 required) HP 1250-0780

\

\
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•

4·18. REFERENCE LEVEL VARIATION (Cont'd)

PROCEDURE:

1. With normal (green) settings, set spectrum analyzer controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01- 1.8
INPUT ATTEN ,........................ 0 dB
REF LEVEL dBm - 10
REFERENCE LEVEL FINE 0
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Coupled (pushed in)
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1MHz
TUNING 0.090 GHz
AUTO STABILIZER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. On

2. Set signal generator for an unmodulated 90 MHz output at approximately - 10dBm.

Reference Level Variation (10·dB Steps) in Log Mode

3. Connect equipment as shown in Figure 4-12 using IO-dB step attenuator. Set step attenuator at 0 dB and
adjust spectrum analyzer TUNING control to center signal on CRT.

4. Adjust signal generator output level to place peak of trace at top graticule line. Set spectrum analyzer
AMPLITUDE SCALE to 1 dB. Set FREQUENCY SPAN MODE to ZERO SPAN, RESOLUTION BW
to J.oo kHz, and VIDEO FiLTER to NOISE AVG. Adjust TUNING control to peak signal on CRT.

5. Keeping signal peaked on CRT with FINE tuning control, reduce RESOLUTION BW to 1 kHz. Adjust
signal generator output level until peak of trace is at sixth division (from bottom graticule line). Set REF
LEVEL dBm control and step attenuator to settings indicated in Table 4-8. (Use FINE tuning control to
keep signal peaked.) Record deviation from sixth division reference for each setting.

6. To compute corrected deviation, add step attenuator error to deviation from sixth division for each setting.
Corrected deviation should not exceed +0.5 dB or - 0.5 dB from -10 to - 9G-dBm, and should not
exceed + l.'(jdB or -l.(¥dB from -10 to -100 dBm. :( I <:.1!4'J::.'~ \90+- '

t..lD"~ ~ CO(r<Z.c~~ J~V\o..-flC1A. do..-ICI.. wi" I:>a- iI~~d '0.(. ''''(>''+ a...:f~ +es. .
Reference Level Variation (10·dB Steps) in Linear Mode

7. Set spectrum analyzer AMPLITUDE SCALE to LIN. Set REF LEVEL dBm control to -10 and set step
attenuator to 0 dB.

8. Adjust signal generator output level and spectrum analyzer FINE tuning control until peak of trace is at
sixth division. Set spectrum analyzer REF LEVEL dBm control and step attenuator to settings indicated in
Table 4-9. (Use FINE tuning control to peak signal.) Record deviation from sixth division reference for
each setting.

9. Using Table 4-10, convert deviation from sixth division in LIN to deviation from sixth division in dB for
each setting. Record dB values in Table 4-8.
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PERFORMANCE TESTS

4-18. REFERENCE LEVEL VARIATION (Cant'd)

Table 4-8. Reference Level Variation (10 dB Steps) in Log Mode

Mode18569B

--- •
REF Step Deviation -Step Attenuator Corrected

LEVEL Attenuator from 6th Error Deviation
Setting Setting Division (Calibration)* (dB)
(dBm) (dB) (dB) (dB)

-10 -0 o(Ref.) Ref. o(Ref.)
---20 10
---30 20
-40 30
-50 40
-60 50
-70 60
--80 70
--90 80
--100 90

•Attenuations> dial settings are positive (+). Attenuations < dial settings are negative (-). For example 9.99 dB
calibration for a 10 dB attenuator setting represents an error of -0.01 dB.

Table 4-9. Reference Level Variation (10 dB Steps) in Linear MOde

REF Step
Deviation

Deviation
Step

LEVEL Attenuator
from 6th

from 6th
Attenuator Corrected

Setting Setting
Division

Division
Error Deviation

in linear Mode (Calibration)** (dB)(dBm) (dB) (div.) in dB* (dB)

--10 0 o(Ref.) o(Ref.) Ref. o(Ref.)
--20 10
-30 20
---40 30
-50 40
-60 50
-70 60
-80 70
-90 80
-100 90

-

·Use Table 4-9 to convert deviation in linear mode to deviation in dB.
••Attenuations> dial settings are positive (+). Attenuations < dial settings are negative(- ).
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PERFORMANCE TESTS

4-18. REFERENCE LEVEL VARIATION (Cont'd)

Performance Tests

10. To compute corrected deviation, add step attenuator error to deviation f[9,m sixth division in dB. Cor
rected deviation should not exceed +0.5 dB or -0.5 dB from -10 to -.1Ct'dBm, and should not exceed
+-t:tklB or -1.'MB from -10 to -IOO.dBm. 'Sec CHtl"-l&f.:'.S
t·· 5 I .5

Table 4-10. Conversions from Deviation in Linear Mode to Deviation in dB

POSITIVE OEVIATIONS NEGATIVE DEVIATIONS
(Above 6th division (Below 6th division

from graticule baseline) from graticule baseline)

linear dB linear dB(divisions) (divisions)

0 0 0 0
+ .1 +0.14 - .1 -0.15
+ .2 +0.28 - .2 -0.29
+ .3 +0.42 - .3 -0.45
+ .4 +0.56 - .4 -0.60
+ .5 +0.70 -.5 -0.76

• + .6 +0.83 - .6 -0.92
+ .7 +0.96 - .7 -1.08
+ .8 +1.09 - .8 -1.24
+ .9 +1.21 - .9 -1.41
+1.0 +1.34 -1.0 -1.58
+1.1 +1.46 -1.1 -1.76
+1.2 +1.58 -1.2 -1.94
+1.3 +1.70
+1.4 +1.82
+1.5 +1.94

Reference Level Fine (Vernier) Variation

11. Replace lO-dB step attenuator with I-dB step attenuator. Set step attenuator to 0 dB. Set spectrum ana
lyzer REF LEVEL dBm control to - 10, REFERENCE LEVEL FINE to 0, AMPLITUDE SCALE to I
dB, and RESOLUTION BW to 10 kHz.
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4·18. REFERENCE LEVEL VARIATION (Cont'd)

Model 8569B

•
12. Adjust signal generator output level and spectrum analyzer FINE tuning control until peak of trace is at

sixth division. Set step attenuator and REFERENCE LEVEL FINE control to settings indicated in Table
4-11. (Use FINE tuning control to peak signal.) Record deviation from sixth division for each setting.

13. To compute corrected deviation, add step attenuator error to deviation from sixth division for each setting.
Corrected deviation should not exceed +0.5 dB or - 0.5 dB.

Table 4-11. Reference Level Fine (Vernier) Variation

REF Step Step Attenuator
LEVEL Attenuator Deviation from Error (Cali· Corrected
FINE Setting 6th Division bration)* Deviation

Setting (dB) (dB) (dB) (dB)

0 0 o(Ref.) Ref. o(Ref.)
-1 1
-2 2
-3 3
-4 4
-5 5
--6 6
-7 7
-8 8
-9 9
-10 10
-11 11
-12 12

-

•Attenuations >dial settings are positive (+). Attenuations <dial settings are negative (-).
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PERFORMANCE TESTS

4·19. GAIN COMPRESSION

SPECIFICATION:

<1 dB for -7 dBm input level with 0 dB attenuation

DESCRIPTION:

Performance Tests

Gain compression is checked by changing the input signal from 10 dB less than the maximum input setting to
the level of the maximum input setting. The signal will compress (indicate less than a 10 dB change in signal
level). The amount of compression must be less than 1 dB.

EQUIPMENT:

Signal Generator HP 8640B, Opt. 001
Power Meter HP 435B
Power Sensor HP 8481A
Power Splitter HP 11667A, Opt. 002

•
SPECTRUM ANALYZER

OeCttDCl:D:tD

~~.D@ ~

INPUT
50n

SIGNAL GENERATOR
POWER
METER

PROCEDURE:

Figure 4-13. Gain Compression Test Setup

1. Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows:

TRACE A STORE BLANK
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01 - 1.8
INPUT ATTEN 10dB
REF LEVEL dBm - 10
REFERENCE LEVEL FINE - 10
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Coupled (pushed in)
FREQUENCY SPAN/DIV .2 MHz
TUNING O.I00GHz
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4·19. GAIN COMPRESSION (Cont'd)

PERFORMANCE TESTS

Mode18569B

2. Set signal generator for an unmodulated 100 MHz output of -17 dBm at spectrum analyzer input (and at
power meter). Adjust spectrum analyzer TUNING control to center signal on CRT.

3. Set FREQUENCY SPAN/DIV to 100 kHz keeping signal centered with FINE TUNING control. Pull to
uncouple and set RESOLUTION BW to 300 kHz.

4. Set AMPLITUDE SCALE to 2 dB. Center signal on CRT and adjust REFERENCE LEVEL FINE
control to place peak of signal at convenient horizontal graticule line.

5. Set output of signal generator to -7 dBm at spectrum analyzer input. Set REF LEVEL dBm to O. Record
deviation from reference established in step 4. This is the step-gain error. (Values above the reference line
are positive; values below are negative.)

6. Set signal generator output to - 17 dBm as measured with power meter. Set spectrum analyzer INPUT
ATTEN to 0 dB, REF LEVEL dBm to - 20, and REFERENCE LEVEL FINE to O. Adjust VERT POSN
and REF LEVEL CAL to place peak of signal at a convenient horizontal graticule line.

7. Set signal generator output to - 7 dBm at spectrum analyzer and REF LEVEL dBm to - 10. Record
deviation from reference set in step 6.

8. To calculate gain compression, algebraically subtract step-gain error (step 5) from deviation recorded in
step 7. Gain compression should be less than 1 dB.

9. Re-calibrate REF LEVEL CAL screwdriver adjustment. .. A Is u VcR~-r- PO$N ~

\-34

/

••

•
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PERFORMANCE TESTS....---------------------
4·20. INPUT ATTENUATOR ACCURACY

SPECIFICATION:

Input Attenuator (at prese1ector input, 70 dB range in 10 dB steps):

Step size variation (for steps from 0 to 60 dB):

oto 60 dB, 0.01 to 18 GHz: <± 1.0 dB
oto 40 dB, 0.01 to 22 GHz: <± 1.5 dB

Maximum cumulative error:

Oto 60 dB, 0.01 to 18 GHz: <±2.4 dB
oto 40 dB, 0.01 to 22 GHz: <± 2.5 dB

DESCRIPTION:

The input attenuator accuracy is tested at 100 MHz using RF substitution (external, calibrated attenuator). The
accuracy is also checked at 18 !}Hz and 22 GHz using IF substitution. The IF gain reference level variation,
previously recorded in Table /d, is taken into account when measuring attenuator accuracy at 18 GHz and 22
GHz. +-8

RF
OUTPUT

SWEEP RF
OSCILLATOR. PLUG·IN

TOR

.A. --'

SPECTRUM ANALYZER

~.
~c~

E

ccc ® ® (I)'one
cc O_OaIJcmm

C 0 c@ ~~.c@ Ci~

INPUT 50n J
I lDdS

1
ATTENUA

STEP

1ATTENUAToR
(3550OPT HBD)

U ADAPTER I

-
Figure 4-14. Input Attenuator Accuracy Test Setup

NOTE

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this
procedure.
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PERFORMANCE TESTS

Model 8569B

4·20. INPUT ATTENUATOR ACCURACY (Cont'd)

EQUIPMENT:

Sweep Oscillator/RF Plug-in HP 8620C/86290A-H08
Step Attenuator (10 dB/step) HP 355D, Opt. H80
10dB Attenuator HP 8491B, Opt. 010
Adapter, Type N (t) to BNC (m) HP 1250-0077

PROCEDURE:

1. With normal (green) settings, set spectrum analyzer controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01- 1.8
INPUT ATTEN , 60 dB
REF LEVEL dBm - 10
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Coupled (pushed in)
FREQUENCY SPAN/DIV .2 MHz
TUNING O.looGHz
AUTO STABILIZER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. On (out)

2. Connect equipment as shown in Figure 4-14 using CAL OUTPUT signal through lO-dB attenuator and
100dB step attenuator. Set step attenuator to 0 dB. Adjust spectrum analyzer TUNING control to eetil:e{~...
signal on CRT.

'.,. "

3. Pull to uncouple and set FREQUENCY SPAN/DIV to 10 kHz keeping signal centered with FINE TUN
ING control. Set RESOLUTION BW to 10kHz.

4. Set AMPLITUDE SCALE to 1 dB (LOG/DIY) and set VIDEO FILTER to .01. Adjust REFERENCE
LEVEL FINE control to place peak of signal at sixth division (from bottom graticule line).

5. Set both INPUT ATTEN of spectrum analyzer (push in to set) and lO-dB step attenuator to settings
indicated in Table 4-12. Record deviation from sixth division for each setting.

NOTE

The reference level changes by 10 dB for every 10·dB change in INPUT
ATTEN. Do not change the reference level back to the original setting after
changing the INPUT ATTEN.

6. To compute the corrected deviation, add the step attenuator error to the deviation from 6th division for
each setting. The corrected deviation should not exceed ± 1.0 dB between any two adjacent settings of the
input attenuator.

7. Record the maximum positive and maximum negative corrected deviation values computed in Table 4-12.
The difference between these two values (total deviation) should not exceed ± 2.4 dB.

-~

____ dB Max Positive Correc~dDeviation
____ dB Max Negative Corrected Deviation

____ dB Maximum Cumulative Error (Total Deviation
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4·20. INPUT ATIENUATOR ACCURACY (Cont'd)

Table 4-12. Input Attenuator Accuracy, 100 MHz

Performance Tests

INPUI AllEN Step Attenuator Deviation from Step Attenuator INPUT AlTEN
Setting Setting 6th Division Error Corrected Deviation

(dB) (dB) (dB) (Calibration)* (dB)

60 0 o(Ref.) Ref. o(Ref.)
50 10
40 20
30 30
20 40
10 50
0 60

*Attenuations> dial settings are positive (+). Attenuations < dial settings are negative (-). For example, 9.9 dB
calibration for a 10 dB attenuator setting represents an error of -0.01 dB.

l.<.>e 83"1oA

8. Disconnect step attenuator from spectrum analyzer input and connect sweep oscillator output through 10
dB attenuator as shown in Figure 4-14.

9. Set spectrum analyzer to normal (green) settings (except for TRACE B, which remains in STORE BLANK
throughout procedure). Set INPUT ATTEN to 0 dB and set REF LEVEL dBm to - 10. Set FRE
QlJENCY BAND GHz to 8.5 - 18. set FREQUENCY SPAN/DIV (uncoupled) to 2 MHz, RESOLU
TION BW to 3 MHz, and adjust TUNING control for an indication of 18.000 on FREQUENCY GHz
readout. 0e+ r5Fov/D(~ roKLz- " .. oJ <Po> BLJ -h, ro tz tr e r""- Co t.""'J~

10. Set sweep oscillator for a 18.0 GHz CW signal with maximum internally leveled output power. Adjust CW
and CW vernier controls of sweep oscillator to center signal on CRT display.

11. Set AMPLITUDE SCALE to 1 dB (LOG/DIY) and adjust REFERENCE LEVEL FINE control to place
peak of signal at sixth division (from bottom graticule line). Reduce sweep oscillator power if necessary.

12. Press ZERO SPAN push button and set VIDEO FILTER to NOISE AVG. Adjust FINE TUNING control
to peak trace on CRT display, and adjust REFERENCE LEVEL FINE control to place trace at sixth
division.

13. Set INPUT ATTEN to 10dB and return REF LEVEL dBm to -10. Do not adjust REFERENCE LEVEL
FINE control.

14. Adjust FINE TUNING control to peak trace and record deviation from 6th division in Table 4-12.

15. Set INPUT ATTEN to 20 dB and return REF LEVEL dBm to -10. Do not adjust REFERENCE LEVEL
FINE control. Repeat step 14.

16. Set INPUT ATTEN to 30 dB and return REF LEVEL dBm to -10. Do not adjust REFERENCE LEVEL
FINE control. Repeat step 14.

Remove 10 dB attenuator and connect cable from sweep oscillator output directly to analyzer input. Set
REF LEVEL dBm to O. Adjust FINE TUNING control to peak trace and adjust REFERENCE LEVEL
FINE control to place trace at deviation recorded for 30 dB INPUT ATTEN setting.
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18. Set INPUT ATTEN to 40 dB and return REF LEVEL dBm to O. Do not adjust REFERENCE LEVEL
FINE control. Repeat step 14.

19. Set INPUT ATTEN to 50 dB and return REF LEVEL dBm to O. Do not adjust REFERENCE LEVEL
FINE control. Repeat step 14.

20. Set INPUT ATTEN to 60 dB and return REF LEVEL dBm to O. Do not adjust REFERENCE LEVEL
FINE control. Repeat step 14.

Table 4-13. Input Attenuator Accuracy, 18 GHz

INPUT ATTEN Deviation from REF LEVEL INPUT ATTEN
Setting 6th Division Corrected Deviation* Corrected Deviation

(dB) (dB) (dB) (dB)

0 o(Ref.) o(Ref.) (-10) o(Ref.)
10 (-20)
20 (-30)
30 (-40)
40 (-40)
50 (-50)
60 (-60) ~

~.-- a ,
*From Table 4-1.

21. Record in Table 4-13 the REF LEVEL corrected deviation from Table 4-8. (Note that REF LEVEL
corrected deviation for INPUT ATTEN settings of 30 dB and 40 dB are the same.)

22. To compute corrected deviation, subtract REF LEVEL corrected deviation from deviation from sixth
division for each setting (seeTable4-14). Corrected deviation should not exceed ± 1.0 dB between any two
adjacent settings of input attenuator.

Table 4-14. Input Attenuator Accuracy, 22 GHz

INPUT ATTEN Deviation from REF LEVEL INPUT ATTEN
Setting 6th Division Corrected Deviation* Corrected Deviation

(dB) (dB) (dB) (dB)

0 o(Ref.) o(Ref.) (-10) o(Ref.)
10 (-20)
20 (-30)
30 (-40)
40 (-50)

e
*From Table 4-1.
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4·20. INPUT ATTENUATOR ACCURACY (Cont'd)

Performance Tests

23. Record the maximum positive and maximum negative corrected deviation values computed in Table 4-13.
The difference between these two values should not exceed ± 2.4 dB.

____ dB Max Pos. Corrected Deviation
____ dB Max Neg. Corrected Deviation

____ dB Max Cumulative Error (Total Deviation)

24. Set spectrum analyzer to normal (green) settings, except for TRACE B, which remains in STORE
BLANK. Set INPUT ATTEN to 0 dB and REF LEVEL dBm to - 10. Set FREQUENCY BAND GHz to
10.5 - 22. Set FREQUENCY SPAN/DIV (coupled) to 2 MHz and adjust TUNING control for an indica
tion of 22.000 on FREQUENCY GHz readout.

25. Set sweep oscillator for a 22.0 GHz CW signal with maximum internally leveled output power. Adjust CW
and CW vernier controls of sweep oscillator to center signal on CRT display.

26. Set AMPLITUDE SCALE to 1 dB (LOG/DIV) and adjust REFERENCE LEVEL FINE control to place
peak of signal at sixth division (from bottom graticule line). Reduce sweep oscillator power if necessary.

27. Press ZERO SPAN push button and set VIDEO FILTER to NOISE AVG. Adjust FINE TUNING control
to peak trace on CRT display and adjust REFERENCE LEVEL FINE control to place trace at sixth
division.

Set INPUT ATTEN to 10 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE LEVEL
FINE control. ./

•

29. Adjust FINE TUNING control to peak trace and record deviation from 6th division in Table 4-14.

Table 4-15. Computation of Corrected Deviation

INPUT ATTEN Deviation from REF LEVEL INPUT ATTEN
Setting 6th Division Corrected Deviation* Corrected Deviation

(dB) (dB) (dB) (dB)

0 o(Ref.) o(Ref.) (-10) o(Ref.)
10 -0.1 -0.2 (-20) +0.1
20 +OJ -0.1 (-30) +0.4
30 -0.2 +0.1 (-40) -OJ
40 +0.2 +0.1 (-40) +0.1
50 +0.3 +0.1 (-50) +0.2
60 +0.4 +0.1 (-60) +OJ

30. Set INPUT ATTEN to 20 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE LEVEL
FINE control. Repeat step 29.
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31. Set INPUT ATTEN to 30 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE LEVEL

FINE control. Repeat step 29.

32. Set INPUT ATTEN to 40 dB and return REF LEVEL dBm to -10. Do not adjust REFERENCE LEVEL
FINE control. Repeat step 29.

33. Record in Table 4-14 REF LEVEL corrected deviation from Table 4-8.

34. To compute corrected deviation, subtract REF LEVEL corrected deviation from deviation from sixth
division for each setting (see Table 4-14). Corrected deviation should not exceed ± 1.5 dB between any two
adjacent settings of input attenuator.

35. Record maximum positive and maximum negative corrected deviation values computed in Table 4-14.
Difference between these two values should not exceed ± 2.5 dB.

____ dB Max Pos. Corrected Deviation
____ dB MaxNeg. Corrected Deviation

____ dB MaxCumulative Error (Total Deviation)
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4-21. CALIBRATOR OUTPUT ACCURACY

SPECIFICATION:

Calibrator output:
-lOdBm ±0.3 dB
100MHz ± 10 kHz

DESCRIPTION:

Performance Tests

The calibrator output level is measured with a power meter. The frequency of the calibrator output signal is
measured using a frequency counter.

.~

SPECTRUM ANALYZER

POWER
SENSOR

POWER
METER

SIGNAL
GENERATOR

COUNTER
INPUT

Figure 4-15. Calibrator Output Accuracy Test Setup

EQUIPMENT:

Power Meter HP 435B
Power Sensor "................................................ HP 8485A
Frequency Counter HP 5342A, Opt. 005
Adapter, Type N (f) to BNC (m) HP 1250-0077

PROCEDURE:

1. Zero and calibrate the power meter. Connect power sensor, through adapter, directly to CAL OUTPUT
port and measure power level. Calibrator output level should be - 10dBm ± 0.3 dB.

2. Disconnect power sensor and adapter and connect CAL OUTPUT to counter input (10 Hz to 500MHz) of
HP 5342A. Calibrator output frequency should be 100MHz ± 10kHz.
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4-22. FRIEQUENCY RESPONSE

PERFORMANCE TESTS --.
SPECIFICATION:

Frequency Response (with 0 or 10 dB of Input Attenuation): Frequency response includes input attenuator,
preselector and mixer frequency response plus mixing mode gain variation (band to band) and assumes preselec
tor peaking. (Refer to Table I-I.)

DESCRIPTION:

Frequency response is checked in each internal mixing band. The spectrum analyzer, in FULL BAND mode, is
externally swept by the RF source across the entire FREQUENCY BAND GHz selected. Since the RF source is
leveled and held quite flat across each frequency band, variations in amplitude on the display represent the
frequency response of the spectrum analyzer. The preselector is modulated by a function generator to ensure
that it tracks the spectrum analyzer tuning. Since leveling within reasonable limits becomes difficult from 18
GHz to 22 GHz, the RF output at the power splitter is characterized and compensated for when making the
measurement from 18GHz to 22 GHz.

SPECTRUM 21.4MHZ RETRACE
ANALYZER IFOUTPUT INPUT

Z·AXISIMKR
PENLIFT

SWEEP
OSCILLATOR FM

ERROR
86222A SIGNAL

RFPLUG·IN OUTPUT INPUT

SYNCHRONIZER

-_.-"."-.. .o

••
•
oEXT

SWEEP INPUT l.b:====tIb+===f=lU

AUXS
PIN8
(Note)

FUNCTION
GENERATOR

POWER
METER

POWER
SENSOR

I IOdS
I~ATTENUATOR

POWER
-, SPLITTER

I ADAPTER
I

I
ADAPTER

CRYSTAL
DETECTOR

NOTE

See HP8569B Operation and Service
Manual, Volume 3, Figure 8-117
for location.

Figure 4-16. FrequencyResponse Test Setup

AU/( r:> ~"""'~=~O'"
\I I('.\-U,re.f 4~," O"tl' f :...) .."- r •
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4·22. FREQUENCY RESPONSE (Cont'd)

NOTE

Performance Tests

The HP 8350A SweepOscillator may be substituted for the HP 8620Cin this
procedure.

EQUIPMENT:

Sweep Oscillator HP 8620C/86290C-H08
RF Plug-in HP 86222A
Synchronizer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8709A, Opt. HIO
Function Generator HP 3312A
Power Meter HP 435B
Power Splitter HP 11667A, Opt. 002
Power Sensor HP8481A, Opt. C03
Power Sensor HP 8485A
Crystal Detector HP 33330C
Adapter,APC-7 to Type N (m) HP 11525A
Adapter, APC-7to SMA(f) HP 11534A
Adapter, SMA (f) to Type N (f) HP 86290-60005
Adapter, SMA (f) to Type N (m)(2 required) HP 1250-1404
Attenuator, lO-dB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8491B, Opt. 010
Test Cable, SMA (f) to BNC (m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 11592-60001
Cable Assembly (SMA plug, both ends) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8120-1578

PROCEDURE:

1. Set all normal (green) settings, except as indicated, and other spectrum analyzer controls as follows:

FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01 - 1.8
INPUT ATIEN 0 dB
REF LEVEL ,................................ - 10dBm
REF LEVEL FINE 0
RESOLUTION BW 3 MHz, Uncoupled
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 MHz
TUNING 0.100 GHz
AMPLITUDE SCALE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 dB LOG/PIV
TRACE A and TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK

Frequency Response, .01 to 1.8 GHz Band

2. Using .01 to 2.4 GHz source, connect equipment as shown in Figure 4-16. Connect output of power
splitter, through lo-dB attenuator, to power sensor. With RF power off, zero the power meter. Turn RF
power on.
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•
3. Set sweep oscillator to CW with frequency of 100 MHz and adjust RF power level for a power meter

indication of -18 dBm. Connect output of power splitter through 10-dB attenuator directly (do not use
cable) to INPUT son connector of spectrum analyzer. Peak of signal should be at center horizontal
graticule line ± one minor division (± 0.4 dB). If not, recheck sweep oscillator output level, making sure
that power meter has been properly calibrated and zeroed before making the measurement. Also, recheck
amplitude calibration of the spectrum analyzer.

4. Adjust REF LEVEL CAL screwdriver adjustment to place peak of 100 MHz signal at center horizontal
graticule line. (If HP 8350A is used, connect rear-panel POZ Z BLANK to rear-panel RETRACE input on
HP 8569B.)

5. Set spectrum analyzer FREQUENCY SPAN MODE to FULL BAND, SWEEP SOURCE to EXT and set
TUNING control fully counterclockwise (lowest frequency). Set sweep oscillator to cover entire FRE
QUENCY BAND GHz selected. Turn on HP 8709A phase lock sweep oscillator and set output power
levelas follows:

a. Set sweep oscillator to manual sweep mode with manual sweep control fully counterclockwise.

b. Set sweep oscillator start frequency to low frequency of selected spectrum analyzer FREQUENCY
BAND GHz and adjust start frequency for synchronizer phase lock (minimum phase error). Phase
lock error switch should be set to negative ( - ) for bands 1 through 4 and to positive (+) for bands 5
and 6.

c. Set sweep oscillator manual sweep control fully clockwise and stop frequency to high frequency of
selected spectrum analyzer FREQUENCY BAND GHz. Adjust stop frequency for synchronizer
phase lock (minimum phase error).

d. Set sweep oscillator to AUTO (or TIME) sweep (~10 seconds).

e. Check spectrum analyzer CRT display for phase lock during sweep. If the system is breaking phase
lock, adjust both start and stop frequencies during slow sweep (~ 10seconds) to obtain phase lock.

f. Disconnect power splitter with 100dB attenuator from INPUT son connector of spectrum analyzer
and connect power meter to power splitter output.

g. Set sweep oscillator to manual sweep.

h. Slowly adjust sweep oscillator manual sweep control over its entire range, and adjust power level for
an average power meter reading of - 18dBm.

1. Disconnect power meter and reconnect power splitter output with to-dB attenuator to INPUT son
connector of spectrum analyzer.

6. Set TRACE A (or TRACE B) to WRITE. Set sweep oscillator to single sweep mode at slowest sweep time
(l00 seconds). Trigger a sweep. Read greatest positive and greatest negative deviations from center hori
zontal graticule line. Frequency response (deviation from center horizontal graticule line) should not
exceed ± 1.2 dB. .
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Figure 4-17. Typical Frequency Response, .01 to 1.8 GHz

Frequency Response, 1.7-22 GHz Bands

Performance Tests

MKR - 50.6 MHz SPAN FULL RES BW 3 MHz VF .003
REF -10 dBm 2 dB/ ATTEN 0 dB SWP EXT

lA,. r-«
~ \,/ 'J ~v \.

8. Remove .01 to 2.4 GHz RF Plug-in from mainframe and replace with 2 to 22 GHz RF Plug-in. Select band
4 (2.0 - 22 GHz) on HP 8620C sweep oscillator.

If the frequency response appears to be out of specification near a band
edge, use a frequency counter to ensure the frequency in question is within
the specified band. This may be necessary as the FULL BAND mode fre·
quency span is slightly beyond the specified band edges.

9. Set spectrum analyzer INPUT ATTEN control to 0 dB, TRACE A and TRACE B to STORE BLANK,
REF LEVEL dBm control to - 10, and FREQUENCY BAND GHz to 1.7 - 4.1. Set sweep oscillator to
CW mode and adjust CW control to approximately 2.9 GHz. Set sweep oscillator to AF XlO. (On HP
8350A, set CF control to 2.9 GHz and AF, initially, to 1 GHz.) Set mode switch to manual sweep and set
manual sweep control fully counterclockwise. Adjust AF control until phase lock occurs (minimum phase
error). Set manual control fully clockwise. Signal should be at right-hand edge of CRT display. If neces
sary, readjust AF and CW controls to obtain phase lock across entire frequency band. Set TRACE A and
TRACE B to WRITE.

7. Set spectrum analyzer INPUT ATTEN to 10 dB and REF LEVEL dBm to - 10. Trigger a sweep on sweep
oscillator. Read greatest positive and negative deviations from the 100 MHz reference (center horizontal
graticule line). Frequency response should not exceed ± 1.2 dB.

PERFORMANCE TESTS

NOTE

Model 8569B

~

4·22. .FREQUENCY RESPONSE (Cont'd)



4-46

12. Read greatest positive and negative deviations from center horizontal graticule line. Frequency response
should not exceed ± 1.5 dB.

13. Set spectrum analyzer INPUT ATTEN to 10 dB and REF LEVEL dBm to -to. Trigger a sweep and read
greatest positive and negative deviations from 100 MHz reference (center horizontal graticule line). Fre
quency response should not exceed ± 1.5 dB.

Model 8569BPerformance Tests

PERFORMANCE TESTS

4·22. FREQUENCY RESPONSE (Cont'd)

II. Disconnect power splitter with to-dB attenuator from INPUT 500 connector of spectrum analyzer and use
power meter to measure output at to-dB attenuator port. Slowly tune through the entire frequency band
using the sweep oscillator manual sweep control. Note the maximum and minimum excursions and set
manual sweep control for a power meter indication midway between the maximum and minimum excur
sions. Turn RF power off and zero power meter. Adjust CAL FACTOR (0/0) to correct level. Thrn RF
power on and adjust RF Plug-in power level control for a power meter indication of -18 dBm. Reconnect
power splitter with to-dB attenuator to INPUT 500 connector of spectrum analyzer. Set sweep oscillator
to single sweep with sweep speed of 100seconds. Trigger a sweep.

to. Set PRESELECTOR PEAK control to center of green region. Apply a I-kHz, l.O-volt, peak-to-peak sine
wave from a function generator to pin 8 of spectrum analyzer AUX B connector on rear panel. This signal
modulates the YIG-tuned filter (YTF) and is equivalent to peaking the PRESELECTOR PEAK at all
frequencies.

14. Set spectrum analyzer INPUT ATTEN to 0 dB, REF LEVEL dBm to - to, and FREQUENCY BAND
GHz to 3.8 - 8.5. Set both TRACE A and TRACE B to STORE BLANK. Set sweep oscillator mode
switch to manual and set controls to cover entire FREQUENCY BAND GHz selected (steps 5 through 5e).
Set both TRACE A and TRACE B to WRITE. Repeat procedure of steps 11 and 12. Frequency response
should not exceed ± 2.5 dB.

15. Set spectrum analyzer INPUT ATTEN to to dB and REF LEVEL dBm to -to. Trigger a sweep and read
greatest positive and negative deviations from 100 MHz reference (center horizontal graticule line). Fre
quency response should not exceed ±2.5 dB.

16. Set spectrum analyzer INPUT ATTEN to 0 dB, REF LEVEL dBm to -to, and FREQUENCY BAND
GHz to 5.8 -12.9. Set both TRACE A and TRACE B to STORE BLANK. Set sweep oscillator mode
switch to manual sweep and set controls to cover entire FREQUENCY BAND GHz selected (steps 5
through 5e). Set both TRACE A and TRACE B to WRITE. Repeat procedure in steps 11 and 12. Fre
quency response should not exceed ±2.5 dB. Repeat step 15. Frequency response should not exceed ±2.5
dB.

17. Set spectrum analyzer INPUT ATTEN to 0 dB, REF LEVEL dBm to -to dBm, and FREQUENCY
BAND GHz to 8.5 -18. Set phase lock switch on HP 8709A to' + '. Set both TRACE A and TRACE B to
STORE BLANK. Set sweep oscillator mode switch to manual sweep and set controls to cover entire
FREQUENCY BAND GHz selected (steps 5 through 5e). Set both TRACE A and TRACE B to WRITE.
Repeat procedure in steps 11 and 12. Frequency response should not exceed ± 3.0 dB. Repeat step 15.
Frequency response should not exceed ± 3.0 dB.
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18. Disconnect power splitter from spectrum analyzer input and measure output at power splitter with power
meter. Set sweep oscillator to CW with a frequency of 18 GHz and adjust power level control of RF Plug
in for a power meter indication of -18 dBm. Slowly tune the CW source from 18 GHz to 22 GHz and
note all peak deviations (positive and negative) from -18 dBm reference, with frequencies at which they
occur. Record frequencies and peak deviations in Table 4-16. (Examples are shown in Table 4-17.)

19. Set spectrum analyzer AMPLITUDE SCALE to 10 dB, TRACE A and TRACE B to STORE BLANK,
INPUT ATTEN to 0 dB, REF LEVEL dBm to -10, and FREQUENCY BAND GHz to 10.5- 22. Set
sweep oscillator to manual sweep mode and adjust band edges to cover the entire FREQUENCY BAND
GHz. Set TUNING control to each frequency recorded in Table 4-15 and adjust manual sweep to the
marker (lowest dip in amplitude) corresponding to tuning frequency as seen on CRT display. Record
horizontal displacement of marker (number of divisions from far left graticule line) for each frequency
recorded in step 18. (Examples are shown in Table 4-17.)

20. Disconnect power splitter from power meter and connect it to spectrum analyzer. Adjust sweep oscillator
and spectrum analyzer controls according to procedure in steps 5 through 5e. Repeat step 11.

21. Set AMPLITUDE SCALE to 2 dB and trigger a sweep. Read deviation from center horizontal graticule
line (-18 dBm) at each CRT Horizontal Displacement and record Displayed Deviations in Table 4-16.
Algebraically subtract Peak Deviation from CRT Displayed Deviation for each setting in Table 4-16.
Record results in Corrected Deviation column. (Examples are shown in Table 4-17.) Frequency response
should not exceed ± 4.5 dB, using corrected deviation from Table 4-16.

22. Repeat procedure of step 15. Frequency response, using corrected deviation from Table 4-16, should not
exceed ±4.5 dB.

MKR 8.3152 GHz SPAN FULL RES BW 3 MHz VF .003
REF -10 dBm 2 dB/ ATTEN 0 dB SWP EXT

,J\ fI,wA l/\I\.V\/\~vv-hr"'\ n r-. f\ f\ I\r
'V "V V \I\rJ V '" \r-If/\J\ rJ

V

Figure 4-18. Typical Frequency Response, 8.5 to 18 GHz
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MKR Hl.3160 GHz SPAN FULL RES BW 3 MHz VF .003
REF -10 dBm 2 dB! ATTEN 10 dB SWP EXT
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Figure 4-19. Typical Frequency Response. 10.5 to 22 GHz

Table 4-16. Correcting for Frequency Response ofSignal Source

Model 8569B

'.

Power Meter CRT Horizontal Corrected
Frequency Peak Deviation Displacement Displaved Deviation Deviation

(6Hz) (dB) (div) (dB) (dB)

-
------
------

Table 4-17. Sample Corrections for Frequency Response ofSignal Source

Frequency Power Meter CRT Horizontal Displayed Deviation Corrected
Peak Deviation Displacement Deviation(6Hz) (dB) (div) (dB) (dB)

18.6 -1.0 7 -1.0 0
19.6 -0.5 7.8 -1.0 -0.5
20.1 +1.0 8.3 0 -1.0
20.6 -1.5 8.7 -2.0 -0.5
21.2 +0.5 9.2 +1.5 +1.0
21.8 -1.0 9.7 -0.4 +0.6
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4·23. AMPLITUDE ACCURACY, SWITCHING BETWEEN BANDWIDTHS

SPECIFICATION:

Performance Tests
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Switching between bandwidths: 3 MHz to 300 kHz, <± 0.5 dB; 3 MHz to .1 kHz, <± 1.0 dB.

DESCRIPTION:

The 100 MHz CAL OUTPUT signal of the spectrum analyzer is applied to the INPUT 500 port and displayed
on the CRT. The peak of the displayed 100 MHz signal is centered on the CRT and adjusted for a vertical
deflection of seven divisions. The amplitude variation of the 100 MHz signal is measured for each RESOLU
TION BW control setting.

PROCEDURE:

1. Set all normal (green) settings, except as indicated, and other spectrum analyzer controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B , STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01-1.8
INPUT ATTEN ;...................... 10 dB
REF LEVEL dBm 0
REFERENCE LEVEL FINE - 8
RESOLUTION BW 3 MHz, Uncoupled
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 MHz
TUNING 0.100 GHz
AUTO STABILIZER On (out)

2. Connect spectrum analyzer CAL OUTPUT signal to INPUT 500.

3. Set AMPLITUDE SCALE to 1 dB (LOG/DIY) and center signal on CRT.

4. Adjust REFERENCE LEVEL FINE control to position peak of 100 MHz signal at seventh division (from
bottom graticule line).

5. Change RESOLUTION BW and FREQUENCY SPAN/DIV controls in accordance with Table 4-18.
Record the change in amplitude for each RESOLUTION BW setting. Changes in amplitude above refer
ence level set in step 4 are positive ( +). Changes below reference level are negative ( - ).

6. To find the overall variation in Table 4-18, algebraically subtract the greatest negative change in amplitude
from the greatest positive change in amplitude. If all changes in amplitude are of the same sign, the overall
variation is the largest positive or largest negative change in amplitude. The overall variation between 3
MHz and 300 kHz RESOLUTION BW settings should be .s 1.0 dB (±0.5 dB). The overall variation
between 3 MHz and .1 kHz RESOLUTION BW settings should be -s2.0 dB (± 1.0 dB).
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Table 4-18. Amplitude Accuracy Switching Between Bandwidths

Model 8569B

•
Overall Variation

RESO LUTION FREQUENCY Change in Overall Variation Between Between
BW SPAN/DIV Amplitude 3 MHz and 300 kHz 3 MHz and 1 kHz

Setting Setting (dB) RESOLUTION BW Settings RESOLUTION
BW Settings

3 MHz 1 MHz 0 (Ref.)
1 MHz .2 MHz

300 kHz 50 kHz

100kHz 20 kHz
30 kHz 5 kHz
10 kHz 2 kHz
3 kHz 2 kHz
1 kHz 1 kHz

.3 kHz* 1 kHz

.1 kHz* 1 kHz
-

*Does not apply to Option 002 instruments.
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Model 8569B

PERFORMANCE TESTS

4-24. DISPLAY ACCURACY

SPECIFICATION:

Display accuracy:

Log: <±O.l dB/dB but not more than ± 1.5 dB over full 70 dB display range.

Linear: -s ± 3% of reference level.

DESCRIPTION:

Performance Tests

The display accuracy is tested with a digital voltmeter (DVM) connected to the rear-panel VERTICAL OUT
PUT connector of the spectrum analyzer. ZERO SPAN mode is selected to provide-a signal that appears a
straight horizontal line on the CRT display. The DVM is used to provide good resolution for this measurement.

SPECTRUM ANALYZER

~o~ , •

ggg @ @ (i)
OOO.Da:tIDc::IID

00 D @ a:g a:g:c.c@ ~

INPUTSOU

DIGITAL VOLTMETER

TO VERTICAL OUTPUT

SIGNAL GENERATOR

RF OUTPUT

ADAPTER @ 10dB/STEP ADAPTER

STEP
ATTENUATDRS

_____ 1_~ 1 dB/STEP I
-~-----------

Figure 4-20. Display Accuracy Test Setup

EQUIPMENT:

Signal Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8640B
Digital Voltmeter HP 3455A
Step Attenuator (10 dB/Step) HP 355D, Opt. H80
Step Attenuator (1 dB/Step) ; HP 355C, Opt. H80
Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780

PROCEDURE:

1. Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01 -1.8
INPUT ATTEN 10 dB
REF LEVEL dBm . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0
REFERENCE LEVEL FINE 0
RESOLUTION BW .. . .. .. . . .. .. .. . . . . . . .. . . . .. . . . . . .. .. .. . . . . . 6ptimum,coupletl/o KH2
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2MHz (' ~~ .-
TUNING 0.030 GHz
AMPLITUDE SCALE LIN
AUTO STABILIZER On (out)
\l1f.lro fll.."'1C,e.. .01
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4·24. DISPLAYACCURACY (Cont'd)

log Display Accuracy

PERFORMANCE TESTS

Model 8569B

2. With no signal at INPUT 500, measure and record VERTICAL OUTPUT offset of spectrum analyzer. If
offset is not within 0.000~ refer to adjustment procedure paragraph 5-17.

:±E;"wlIl /"e.-ct:'HJl:..- j)(,U~·I\.:. p£jL (,jit\NG;...
____ my

3. Connect equipment as shown in Figure 4-20 using 10-dB step attenuator. Set step attenuator to 0 dB. Set
signal generator for an unmodulated 30 MHz output at approximately 0 dBm.

4. Set spectrum analyzer AMPLITUDE SCALE to 10 dB (LOG/DIY) and adjust TUNING control to center
signal on CRT. Set FREQUENCY SPAN MODE to ZERO SPAN. Adjust FiNE TUNING control to
peak signal on CRT and DVM. If there is not enough tuning range, turn AUTO STABILIZER OFF while
using TUNING control. Set signal to top graticule line with REFERENCE LEVEL control.

5. Calculate the difference between DVM reading and theoretical reading (800 mY) and record difference.

difference _

6. Increase the attenuation of the step attenuator and record the DVM reading for each step (up to 70 dB) in
Table 4-19. Observe trace on CRT for each step. Trace should not vary from graticule line by more than
0.1 division. sf.1:. :.~~,'\\ICC.">

Table 4-19. Log Display Accuracy

Corrected Theoretical Difference
Attenuator DVM DVM Theoretical Reading Subtracted Between

Setting Reading Reading* Reading from Corrected Adjacent
(dB) (mV) (mV) (mV) • DVM Reading Readings

(mV) (mV)

0 +800 (Ref.) +800 0
10 +700
20 +600
30 +500
40 +400
50 +300
60 +200
70 +100

*DVM reading minus offset recorded in step 2
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Model 8569B

PERFORMANCE TESTS

4·24. DISPLAY ACCURACY (Cont'd)

Table 4-20. Sample Computations of Log Display Accuracy

Performance Tests

•.. . -.
~ .'

Corrected
Theoretical Difference

Attenuator DVM DVM Theoretical Reading Subtracted Between
Setting Reading Reading* Reading from Corrected Adjacent

(dB) (mV)
(mV)

(mV) DVM Reading Readings
(mV) (mV)

0 +805 +800 +800 0
10 +J08 +703 +700 +3 -3
20 +599 +594 +600 -6 +9
30 +497 +492 +500 -8 +2
40 +406 +401 +400 +1 -9

*DVM reading minus offset of +5 mV

7. After recording the DVM readings for all step attenuator settings from 0 to 70 dB, arithmetically subtract
theoretical reading from corrected DVM reading in each case and record results in Table 4-19.

8. To obtain the difference between adjacent readings, subtract each corrected reading (theoretical reading
subtracted from corrected DVM reading) from the previous corrected reading. This subtraction must be
performed algebraically. Record results in Table 4-19. (Sample results are shown in Table 4-20.)

9. The difference between adjacent readings (Table 4-20) should not exceed ± 10 mV ,which corresponds to
± ldB/lOdB or ±0.1 dB/dB).

10. Note the highest positive and negative value recorded under "Theoretical Reading Subtracted from Cor
rected DVM Reading." Add their absolute values (disregarding their signs). If all of the signs are negative
or all of the signs are positive, subtract the lowest absolute value from the highest absolute value (see
Example 2). The sum or difference of the absolute values should not exceed 30 mV (3dB or ± 1.5 dB).

Example: S£~ GH rJ. \.JIG.' .<,

Refer to Table 4-20 and note that' + 9 mV is the highest positive value and 0 mV is the lowest positive
value. Theirabsolutevaluesbeing9mVandOmV:9 - 0 = 9mV(.9dB).

Linear Display Accuracy
,0

11. Replace..Y-dB step attenuator with I-dB step attenuator. Set step attenuator to 0 dB.

12. Set spectrum analyzer AMPLITUDE SCALE to LIN and adjust REF LEVEL FINE control to set signal
to top graticule line. Note DVM reading. Subtract this reading from the theoretical reading (800 mV) and
record.

difference __,--_

13. Set step attenuator to 6 dB. DVM should indicate + 400 mV minus difference from step 12 ± 24 mY. Trace
should be at fourth graticule line from top (mid scale) ± 0.24 division.

14. Set step attenuator to 12 dB. DVM should indicate +200 mV minus difference from step 12 ±24 mY.
Trace should be at the second graticule from the bottom ± 0.24 division.
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4-25. SWIEEP TIME ACCURACY

SPECIFICATION:

PERFORMANCE TESTS

Model 8569B

Calibrated sweep times: 21 internal sweep times from 2 I-tsec/div in 1, 2, 5 sequence. Sweep time accuracy
± 10070 except for 2,5, and 10sec/div, which are ± 20%.

DESCRIPTION:

For sweep times ~50 milliseconds per division, the sine-wave output of a function generator is used to
modulate a 500 kHz signal applied to the INPUT 500 of the spectrum analyzer. This signal is demodulated in
the ZERO SPAN mode of the analyzer to display a sinusoidal waveform. The frequency output of the function
generator is tuned to set the period averaging readout of the counter to match the sweep time of the analyzer.
The peaks of the sine wave must align with the graticule lines on the analyzer display.

For sweep times ~.2 second per division, the horizontal output from the rear panel is sent directly to the
counter. The time interval of the sweep ramp is then read directly from the counter display.

HORIZONTAL
SPECTRUM ANALYZER SWEEP

INPUT
50n

ELECTRONIC
COUNTER

BNC
TEE

FUNCTION
GENERATOR

OUTPUT Vp.p

SIGNAL GENERATOR
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Figure 4-21. Sweep Time Accuracy Test Setup
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PERFORMANCE TESTS

4·25. SWEEP TIME ACCURACY (Cont'd)

EQUIPMENT:

Performance Tests

• ""'
-.

Function Generator. " " '" HP 3312A
Electronic Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 5300B/5302A
Signal Generator HP 8640B, Opt. 001

PROCEDURE:

1. Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz -. . .. .01 - 1.8
INPUT ATTEN 10 dB
REF LEVEL dBm :.......................... 0
REFERENCE LEVEL FINE 0
RESOLUTION BW 3 MHz, Uncoupled
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10MHz
TUNING 0.500 GHz

2. Connect RF OUTPUT of signal generator to INPUT 50n of spectrum analyzer (see Figure 4-21). Connect
BNC tee connector to B 10 MHz input of counter. Connect one side of BNC tee to OUTPUT Vp-p of
function generator. Connect other side of BNC tee to AM INPUT of signal generator.

3. Set signal generator for an unmodulated 500 MHz output at approximately -10 dBm.

4. Adjust spectrum analyzer TUNING control to center signal on CRT. Set AMPLITUDE SCALE to 2 dB,
SWEEP TIME/DIV to 2IJSEC, and FREQUENCY SPAN MODE to ZERO SPAN.·

5. Set function generator controls as follows:

FREQUENCY Approximately 200 kHz
FUNCTION Sine wave
OFFSET CAL position (IN)
AMPLITUDE Approximately 1 Vp-p
SYM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. CAL position (IN)
TRIGGER PHASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. FREE RUN
MODULATION All push buttons out

6. Set AM switch of HP 8640Bto DC position. Adjust AMPLITUDE VERNIER of function generator and
AM MODULATION 0 - 100070 of signal generator for 50 percent modulation as indicated on signal
generator meter.

7. Set SWEEP TRIGGER of spectrum analyzer to VIDEO. Adjust TRIGGER LEVEL for a triggered
sweep.

Set FUNCTION of counter to PER AVG B. Adjust SENSITIVITY of B 10 MHz input to maximum.
Adjust SAMPLE RATE fully counterclockwise. TIme frequency of function generator so period average
of counter reads 4.00 ± O.04IJS.
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PERFORMANCE TESTS

4·25. SWEEP TIME ACCURACY (Cont'd)

Model 8569B

•
9. Adjust TRIGGER LEVEL of analyzer to place a peak of sine wave on graticule reference line (left-most

graticule line). Fifth peak from reference should be within ± 0.8 division of eighth graticule line. (See
Figure 4-22.)

GRATICUlE
REFERENCE
LINE

FIRST PEAK

CTR 500.0 MHz SPAN ZERO RES BW 3 MHz VF OFF
,.,/

REF odBm 2 dB/ ATTEN 20 dB SWP 2 usee/ A~

I ~-- I I
I I

I

- \ / ~ / "\ 11\ I~
- I

\ / \ / \ / \ / \ I r-....

\ / \ / \ / \ / \ /
\V \) 'V j ~

EIGHTH
GRATICUlE
LINE

±O.8 DIVISION

FIFTH PEAK

Figure 4-22. Sweep Time Accuracy, 2 IlSEC/DIV

10. Use Table 4-21 to check sweep time accuracy for sweep times of 5,.,SEC through .1 SEC. For these sweep
times, 10 sweeps will be displayed. Adjust TRIGGER LEVEL of spectrum analyzer to place a peak of sine
wave on graticule reference line. Sixth peak from reference should be within ± 0.5 divisions of center
graticule line. (See Figure 4-23 for an example of this display)

GRATICUlE
REFERENCE
LINE

FIRST·PEAK

CTR 500.0 MHz SPAN ZERO RES BW 3 MHz VF OFF
REF odBm 2 dB/ ATTEN 10 dB SWP 5 msee/

I I

I I
I I

........... I I

--,..-

l.--~

"'""-\ /l--;
I-""

\ / / I (' (' f' (\

\ I \ I \ I \ I \ I \ I 1\ I 1\ I 1\ I I
\ I \ I \ I \ I \ I \ I \ I \ I \ I \ I
V V V V V V V V V V

±D.5 DIVISION

SIXTH PEAK

Figure 4-23. Sweep Time Accuracy, 5 mSEC/DIV

11. For sweep times of .2 through 10 SEC, connect rear-panel HORIZONTAL SWEEP output to a BNC tee
at B 10 MHz input of counter. Connect other side of tee to A 50 MHz input of counter.

/
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PERFORMANCE TESTS

4·25. SWEEP TIME ACCU RACY (Cont'd)

12. Set FUNCTION of counter to T.1. A to B, set A input to trigger on trailing edge of square wave, and set B
input to trigger on leading edge of square wave.

.4
13. Set spectrum analyzer SWEEP TIME/DIV to A"SECand SWEEP TRIGGER to SINGLE.

14. Reset counter by pushing in SAMPLE RATE knob. (This must be done before every measurement in
Table 4-22.)

15. Trigger a sweep on spectrum analyzer by pressing START/RESET. Display of counter should read 2.08
± 0.21S. Use Table 4-22 to check accuracy of remaining sweepspeeds.

Table 4-21. Sweep Time Accuracy, 5 pSEC through i l SEC

Spectrum Analyzer Electronic Counter
SWEEP TIME/DIV PER AVG B

5 pSEC 5.0 ±O.OS pS

10 pSEC 10.0 ±0.1 pS

20 pSEC 20.0 ±0.2 pS

50 pSEC 50.0 ±O.S pS

.1 mSEC 100.0 ±1.0 pS

.2 mSEC 200.0 ±2.0 pS

.5 mSEC 500.0 ±5.0 pS

1 mSEC 1000 ±10 pS

2mSEC 2000 ±20 pS

5 mSEC 5000 ±50 pS

10 mSEC 10.0 ±0.1 MS

20 mSEC 20.0 ±0.2 MS

50 mSEC 50.0 ±0.5 MS

.1 SEC 100.0 ±l.0 MS

Table 4-22. Sweep Time Accuracy, .2 SEC through 10 SEC

4-57

Sp.ectrum Analyzer Electronic Counter
SWEEP TIME/DIV T.I. ATO B

.2 SEC 2.08 ±0.21 S

.5 SEC 5.20 ±0.52 S

1 SEC 10.40 ±1.04 S

2 SEC 20.80 ±4.16 S

5 SEC 52.00 ±10.40 S

10 SEC 104.00 ±20.80 S

~~----
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PERFORMANCE TESTS

4-26. COMB GENERATOR FREQUENCY ACCURACY (DP -r 00 l 0 I\jc...l( ')

SPECIFICATION:

Frequency Accuracy: ::5 ± 0.0070/0
Frequency Range: 0.01 to 22 GHz

DESCRIPTION: o

••

The comb generator signal is compared with an external synthesized signal. The frequency of the synthesized
signal is adjusted to coincide with the comb generator signal on the spectrum analyzer display. The frequency
readout on the signal generator should be 100.00000o ± 0.007000 MHz.

EQUIPMENT:

Synthesized Signal Generator HP 8662A
Cable Assembly (SMA plug, both ends) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8120-1578
Adapter, Type N (m) to SMA (f) (2 required) '.: . . . . . . . . . . . . . . . . . .. HP 1250-1250

SPECTRUM ANALYZER SIGNAL GENERATOR- - _:--------
• co 0 •••• 0 aoo
• 00 0 0 _ DOD 0 ClCJ a

~ ~ co •• 00 0 0 0 00"
• DOC 0.. 000 a 0
8

DO 0 0 _ 000 0 0
ccc

RFOUTPUT

ADAPTER
CABLE ASSY
HP8120·1578

Figure 4-24. Comb Generator Frequency Accuracy Test Setup

PROCEDURE:

1. Set all normal (green) spectrum analyzer settings, except as indicated, and other controls as follows:

FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01 - 1.8
FREQUENCY GHz , , 0.100
AUTO STABILIZER On (out)
FREQUENCY SPAN/DIV (coupled) 1 MHz b
INPUT ATTEN te-ElB 20d
REF LEVEL dBm 0
REFERENCE LEVEL FINE "............ 0
INTERNAL COMB GENERATOR ~ .. On (in)

2. Connect equipment as shown in Figure 4-24. Set signal generator output FREQUENCY to 100.00000o
MHz and AMPLITUDE to - 20 dBm.
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PERFORMANCE TESTS

4-26. COMB GENERATOR FREQUENCY ACCURACY (Cont'd)

Performance Tests

3. Adjust TUNING control to center lOO-MHz comb signal on spectrum analyzer display. While adjusting
FINE tuning control to maintain signal at center of display, reduce FREQUENCY SPAN/DIV to 2 kHz.

4. Set TRACE B to STORE VIEW and turn INTERNAL COMB GENERATOR off (out).

5. Adjust AMPLITUDE control of signal generator until its output signal exactly coincides on the display
with stored comb signal. Set TRACE A to STORE VIEW

6. Adjust FREQUENCY control of signal generator until its output signal exactly coincides on the display
with stored comb signal. Set TRACE A to STORE VIEW

7. Record frequency shown on readout of signal generator. Frequency must be 100.o00ooo ± 0.007000 MHz.

•

•

LJ -/ ••
i " <- t •
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Hewlett-Packard Company Tested by
Model 8569A
Spectrum Analyzer 0.1 to 22 GHz

Serial No. Date

Para. Results

No. Test Description
Min. Actual Max.

4-10. Turning Accuracy
6. O.OIOGHz 0.005 GHz 0.015 GHz
8. 1.000GHz 0.995 GHz 1.005 GHz

10. 1.800 GHz 1.795 GHz 1.805 GHz
12. 1.700 GHz 1.695 GHz 1.705 GHz
13. 3.000 GHz 2.294GHz 3.oo6GHz
14.4.100GHz 4.092GHz 4.108GHz
16. 3.800 GHz 3.792 GHz 3.808GHz

6.oo0GHz 5.988 GHz 6.012GHz
8.500GHz 8.483 GHz 8.517 GHz
5.800GHz 5.788 GHz 5.812GHz
8.000GHz 7.984GHz 8.016GHz
12.900 GHz 12.874 GHz 12.926GHz
8.500GHz 8.483 GHz 8.517 GHz
12.500GHz 12.475 GHz 12.525 GHz
18.000 GHz 17.964 GHz 18.036GHz
1O.500GHz 1O.479GHz 10.521 GHz
16.500 GHz 16.467 GHz 16.533 GHz
22.oo0GHz 21.956GHz 22.044GHz

21. 12.4 GHz 2.009 GHz 2.017 GHz
25. 26.5 GHz 4.354 GHz 4.372 GHz
26. 21.0 GHz 2.064 GHz 2.073 GHz

44.0 GHz 4.359 GHz 4.377 GHz
33.0 GHz 2.038 GHz 2.046 GHz
71.0 GHz 4.408 GHz 4.426GHz
53.0 GHz 2.022 GHz 2.030 GHz
115.0 GHz 4.402 GHz 4.420GHz

4-11. Span Width Accuracy

6. 500 MHz FREQ SPAN/DIV -0.4 div +O.4div
10. 200 MHz FREQ SPAN/DIV -0.4 div +O.4div
13. 100 MHz FREQ SPAN/DIV -0.4 div +O.4div
14. 50 MHz FREQ SPAN/DIV -0.4 div +O.4div
15. 20 MHz FREQ SPAN/DIV -0.4 div +O.4div
16. 5 MHz FREQ SPAN/DIV -O.4div +O.4div
18. 2 MHz FREQ SPAN/DIV -O.4div +O.4div
19. 1 MHz FREQ SPAN/DIV -0.4 div +O.4div
20..5 MHz FREQ SPAN/DIV -0.4 div +O.4div
22. .2 MHz FREQ SPAN/DIV -0.4 div +O.4div

Performance Tests
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Para. Results
No. Test Description

Min. Actual Max.

23. 100kHz, stabilized -1.2div + 1.2 div
100kHz, unstabilized -0.4div +O.4div
50 kHz, stabilized -1.2div + 1.2 div
50 kHz, unstabilized -0.4div +0.4 div
20 kHz, stabilized -1.2div + 1.2div
20 kHz, unstabilized -0.4div +O.4div
10 kHz, stabilized -1.2div + 1.2 div
5 kHz, stabilized -1.2div + 1.2 div

25. 2 kHz, stabilized -1.2 div + 1.2 div
26. 1 kHz, stabilized -1.2div + 1.2 div

4-12. Resolution Bandwidth Accuracy

7. 3 MHz 2.55 MHz 3.45 MHz
8. 1 MHz 850kHz 1.15 MHz
9. 300 kHz 255 kHz 345 kHz

10. 100kHz 85 kHz 115 kHz
11. 30 kHz 25.5 kHz 34.5 kHz
17. 10kHz 8.5 kHz 11.5 kHz
18. 3 kHz 2.55 kHz 3.45 kHz
19. 1 kHz 0.85 kHz 1.15 kHz
20..3 kHz 255 Hz 345Hz
21. .1 kHz 85Hz 115 Hz

4-13. Resolution Bandwidth Selectivity

25. 3 MHz 15:1
1 MHz 15:1
300kHz 15:1
100kHz 15:1
30kHz 15:1
10kHz 15:1
3kHz 15:1
1kHz 11:1
.3 kHz 11:1
.1 kHz 11:1

4-14. Residual FM

8. Peak-to-Peak Variation of Trace As caIcu-
with AUTO STABILIZER on lated in step

6.

16. Peak-to-Peak Variation of Trace AscaIcu-
with AUTO STABILIZER OFF lated in step

14.

•
Mode18569B

Table 4-23. Performance Test Record (2 of 6)

Performance Tests
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Para. Results
No. Test Description

Min. Actual Max.

4-15. Noise Sidebands

7. Noise sidebands 75 dB

4-16. Residual Responses

8. Residual responses -90dBm

4-17. Average Noise Level

3..01 - 1.8 GHz -113dBm
4. 1.7 - 4.1 GHz -llOdBm

3.8-8.5 GHz -107dBm
5.8 - 12.9 GHz -100dBm
8.5 -18 GHz -95dBm
1O.5-22GHz -90dBm

12.4 - 26.5 GHz -104 dBm
21 -44GHz -104dBm
33-71GHz -104dBm
53 - 115 GHz -104 dBm

4-18. Reference Level Variation

6. Corrected deviation from - 10to
- 70 dBm in log mode ±0.5 dB

Corrected deviation from - to to
-100 dBm in log mode ± 1.0 dB

10. Corrected deviation from - to to
- 70 dBm in linear mode ±0.5 dB

Corrected deviation from - to to
- 100dBm in linear mode ± 1.0 dB

13. Corrected deviationof
REFERENCE LEVEL FINE
(Vernier) ±0.5 dB

4-19. Gain Compression

8. Gain compression 1.0 dB

Performance Tests
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Para. Results
No. Test Description

Min. Actual Max.

4-20. Input Attenuator Accuracy

6. Corrected deviation between adja- ± 1.0JB
cent settings from 0-60 dB at
0.100 GHz

7. Maximum cumulative error from ±2.4dB
0-60 dB at 0.100 GHz

22. Corrected deviation between adja- ± 1.0 dB
cent settings from 0-60 dB at
18GHz

23. Maximum cumulative error from ±2.4dB
0-60 dB at 18 GHz

35. Corrected deviation between adja- ± 1.5 dB
cent settings from 040 dB at
22GHz

36. Maximum cumulative error from ±2.5dB
040 dB at 22 GHz

4~21. Calibrator Output Accuracy

1. Calibrator output level -10.3 dBm -9.7dBm
2. Calibrator output frequency 99.090 MHz 100.010 MHz

4-22. Frequency Response

6. .01 to 1.8 Hz, 0 dB input ± 1.2 dB
attentuation

7..01 to 1.8 GHz, 10dB input ± 1.2 dB
attenuation

~
12. 1.7 to 4.1 GHz, 0 dB input ± IJJdB

attenuation

5
13. 1.7 to 4.1 GHz, 10 dB input ±1.ldB

attenuation

s
14. 3.8 to 8.5 GHz, 0 dB input ±2.'1 dB

attenuation

5
15. 3.8 to 8.5 GHz, 10 dB input ±2.ldB

attenuation

•

•

'.
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Table 4-23. Performance Test Record (4 of6)
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Para. Results
No. Test Description

Min. Actual Max.

16. 5.8 to 12.9 GHz, 0 dB input ±2.5 dB

5.8 to 12.9 GHz, 10 dB input ±2.5dB
attenuation

17. 8.5 to 18GHz, 0 dB input ±3.0dB
attenuation

8.5 to 18 GHz, 10dB input ±3.0dB
attenuation

21. 10.5 to 22 GHz, corrected deviation, ±4.5dB·
odB input attenuation

22. 10.5 to 22 GHz, corrected deviation, ±4.5 dB
10dB input attenuation

4-23. Amplitude Accuracy, Switching Between
Bandwidths

0 1.0

6. Overall variation between 3 MHz (MdB MdB
and 300 kHz RESOLUTION BW

0 ~.D

Overall variation between 3 MHz J-:&dB ~dB

and. J kHz RESOLUTION BW

4·24. Display Accuracy

9. Difference between adjacent ±lOmV
readings, log display (±.1 dB/dB)

10. Sum or difference of absolute values 30mV
of corrected DVM readings.Iog (3 dB or
display ± 1.5 dB)

~i(. <}~

13. Linear display offset, step attenuator 311'mV+ _mV+
set to 6 dB offset offset recorded

recorded in in step 2
step 2
«7<0 ~}8~

14. Linear display offset, step attenuator _mV+ _mV+
set to 12 dB offset offset

recorded recorded
in step 2 in step 2
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Para. Results
No. Test Description

Min. Actual Max.

4-25. Sweep Time Accuracy
9. 2 JlSEC -0.8 div +0.8 div

10. 5 JlSEC -0.5 div +0.5 div
10 JlSEC -0.5 div +0.5 div
20 JlSEC -0.5 div +0.5 div
50 JlSEC -0.5 div +0.5 div
.1 mSEC -0.5 div +0.5 div
.2 mSEC -0.5 div +0.5 div
.5 mSEC -0.5 div +0.5 div
1 mSEC -0.5 div +0.5 div
2 mSEC -0.5 div +0.5 div
5 mSEC -0.5 div +0.5 div

10 mSEC -0.5 div +0.5 div
20 mSEC -0.5 div +0.5 div
50 mSEC -0.5 div +0.5 div
.1 SEC -0.5 div +0.5 div

15. .2 SEC 1.878 2.29 S
.5 SEC 4.688 5.728
1 SEC 9.368 11.44 8
2 SEC 16.64 8 24.96 S
5 SEC 41.608 62.408

10 SEC 83.20 S 124.80 S

4-26. Comb Generator Frequency Accuracy

7. Frequency 99.993000 100.007000

•

•

•
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Model 8569B

SECTION V
ADJUSTMENTS

Adjustments

5·1. INTRODUCTION

5-2. This section describes adjustments required to
return the spectrum analyzer to peak operating con
dition when repairs are required. Table 5-1 lists all of
the adjustments by adjustment name, reference des
ignation, adjustment paragraph, and description.
Included in this section are test setups as well as
check and adjustment procedures.

5-3. Data taken during adjustment should be
recorded in the spaces provided. Comparison of ini
tial data with data taken during periodic adjustments
is useful for preventive maintenance and trouble
shooting.

IWARNING I
When the covers of the instrument
are removed, termlnats are exposed
that havevoltages capable of causing
death. The adjustments in this sec
tion should be performed only by a
skilled person who knows the hazard
involved.

NOTE

Before performing any adjustments,
allow 1 hour warm·up time.

5·4. EQUIPMENT REQUIRED

5-5. Table 1-3, Recommended TestEquipment, lists
the test equipment and test accessories required in the

adjustment procedures. In addition, the table pro
vides the required minimum specifications and sug
gested manufacturers' model numbers.

5·6. Adjustment Tools

5-7. For adjustments requiring a non-metallic tun
ing tool, use a fiber tuning tool, HP Part Number
8710-0033. For adjustments not requiring a non
metallic tuning tool, an ordinary small screwdriver
or other suitable tool is sufficient. Regardless of the
tool used, never try to force any adjustment control
in the analyzer. This is especially critical when tuning
variable, slug-tuned inductors and variable capaci
tors.

5·8. RELATED ADJUSTMENTS

5-9. These adjustments should be performed when
the troubleshooting information in Section VIII indi
cates that an adjustable circuit is not operating cor
rectly. Perform the adjustments after repair or
replacement of the circuit. The troubleshooting pro
cedures and Table 5-2 specify the required adjust
ments.

5·10. FACTORY·SELECTED COMPONENTS

5-11. Table 5-3 contains a list of factory-selected
components by reference designation, related adjust
ment paragraph, and basis of selection. Factory
selected components are identified by asterisks (*) in
the schematic diagrams in Section VIII and in Table
6-3, Replaceable Parts. Part numbers for standard
selectedvalues can be found in Table5-4.
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Adjustments

Table 5-1. Adjustable Components (1 of6)

Model 8569B

Reference Adjustment Adjustment Description
Designator Name Paragraph

A2AIRI FREQCAL Calibrates FREQUENCY GHz readout.

A2AIR9 REF LEVEL CAL 5-18,5-30,5-32 .. Calibrates log reference level.
A2AIRI4 BIAS ZERO 5-31 Adjusts EXT MIXING BIAS to OVat detent.

A3RI FOCUS 5-14 Adjusts focus of CRT display.

A3R2 TRACE ALIGN 5·14 Aligns X and Y axes with graticule display.

A3R3 HORIZPOSN 5-17 Adjusts horizontal position of CRT display.

A3R4 VERTPOSN 5·17 Adjusts vertical position of CRT display.

A4C6 HFTRIM 5-14 Compensates for high frequency response of Control Gate
Amplifier.

A4R4 INTENGAIN 5-14 Adjusts the gain of the Voltage-To-Current Converter so
+1.0V at input provides +70V at output of Control Gate

.Amplifier.

A4Rl6 PATTERN 5.14 Corrects for curvature in CRT trace.

A4R17 ASTIG 5-14 Adjusts for spot roundness on CRT screen.

A4R26 HFGAIN 5-14 Adjusts high frequency response of Control Gate Amplifier.

A4R30 INTENDYN 5-14 Adjusts amount of intensity dynamic correction of CRT
FOCUS focus.

A4R60 INTEN BAL 5-14 Adjusts Z Modulation amplifier for equal intensity of both
upward and downward strokes.

A4R77 MIN INTEN 5-14 Adjusts minimum voltage in Control Gate Amplifier.

A4R81 INTEN OFFSET )-14 Adjusts offset of Z Modulation output voltage.

A4R82 45 ASTIG Adjusts for spot roundness along the 45 degree axes (in the
4 corners of the CRT screen).

A5R25 VERT GAIN 5-17 Adjusts gain of Y Axis Amplifier.

A5R64 HORIZGAIN 5-17 Adjusts gain of X Axis Amplifier.

A5R91 X DYN FOCUS 5-14 Adjusts amount of X Axis dynamic focus correction of CRT
display.

A5RI00 DGTLXGAIN 5-16 Adjusts output level of Digital X Generator.

A5R108 DGTL X OFFSET 5-16 Adjusts output offset voltage of Digital X Generator.

A5Rl11 DGTL Y OFFSET 5-16 Adjusts digital vertical gain relative to CRT graticule.

A5R113 DGTL Y GAIN 5·16 Adjusts digital vertical gain relative to CRT graticule.

A6R4 HV 5-13 Adjusts CRT output voltage from the high voltage power
supply.

A6R18 INTLIM 5-13 Sets maximum CRT trace intensity.

A6R29 FOCUS LIMIT 5-14 Sets range for front-panel focus control.

A9R8 PKOFFSET 5-16 Adjusts offset of Peak Detector.

A9R14 PKGAIN 5·16 Adjusts gain of Peak Detector.

A9R23 ADC OFFSET 5·16 Adjusts offset of Track and Hold.

A9R29 ADCGAIN 5-16 Adjusts gain of Track and Hold output amplifier A9U4.

A9R45 SWPOFFSET 5-16 Adjusts offset of horizontal sweep for use by ADC.

A9R47 SWPGAIN 5-16 Adjusts gain of horizontal sweep for use by ADC.
A9R59 STROKE-FB 5-16 Adjusts magnitude of feedback current in Digital Y

Generator.
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Table 5-1. Adjustable Components (2 of 6)

Reference Adjustment Adjustment
DescriptionDesignator Name Paragraph

A9R62 STROKE GAIN 5-16 Adjusts overall gain of Digital Y Generator.

AI2RI!) REF ADJ 5-22 Adjusts negative reference voltage used in DVM.

Al2R37 INPUT BAL 5-22 Balances DVM input amplifier.

A 12R53 HYST 5·22 Adjusts scale offset of DVM near zero.

AI2R56 ZERO ADJ 5-22 Adjusts point at which DVM polarity change occurs.

AI4R57 TICK SWP 5-27 Adjusts sweep voltage to YTO tickler coil.

A14R6!) FET OFF 5·27 Nulls offset in VCXO sweep voltage.

Al4R71 VCXOSWP 5-27 Adjusts sweep voltage to VCXO.

AI5R53 MAIN SWP 5·26 Compensates for offset between wide and narrow
OFFSET frequency span widths.

Al6R9 +IOVTV 5-21 Adjusts +1OV temperature variable supply.

AI6RI5 lMS 5-21 Calibrates 1 ms per division sweep time.

A16RI9 2MS 5·21 Calibrates 2 ms per division sweep time.

AI6R25 AST LIMIT 5·21 Adjusts AUTO sweep time current limit.

AI6R74 SWPSTOP 5-21 Sets maximum positive sweep ramp voltage.

AI6Rl31 SWP START 5·21 Sets maximum negative sweep ramp voltage.

Al7RII +IOVR 5-22 Adjusts + IOV reference supply.

AI7R43 YTF OFFSET N2 5-29 Adjusts YTF sweep offset in FREQUENCY BAND
GHz 3.8-8.5.

A17R50 YTF OFFSET N3 5-29 Adjusts YTF sweep offset in FREQUENCY BAND
GHz 5.8-12.9.

A 17R57 YTF OFFSET N4 5-29 Adjusts YTF sweep offset in FREQUENCY BAND
GHz 8.5-18.

AI7R64 YTF OFFSET N5 5-29 Adjusts YTF sweep offset in FREQUENCY BAND
GHz 10.5-22.

AI7R125 CENTER FREQ 5-22 Nulls offset in center frequency analog voltage.
OFFSET

AI9R5 YTO OFFSET 5-23 Adjusts YTO lower frequency to 2.05 GHz.

AI9R!) YTOGAlN 5-23 Adjusts YTO upper frequency to 4.4 GHz.

AI9RI4 YTF OFFSET 5-23,5-29 Adjusts YTF tracking at 2 GHz.

AI9RI7 YTFGAIN 5-23,5-29 Adjusts YTF tracking at 10 GHz.

Al9R39 YTF LIN 13 5-29 Adjusts YTF tracking at 13 GHz.

AI9R42 YTF LIN 16 5-29 Adjusts YTF tracking at 16 GHz.

AI9R45 YTF LIN 18 5-29 Adjusts YTF tracking at 18 GHz.
AI9R48 YTF LIN 20 5-29 Adjusts YTF tracking at 20 GHz.

AI9RSI YTF LIN 22 5-29 Adjusts YTF tracking at 22 GHz.

A20R9 BIB 5·30 Adjusts frequency response compensation slope for
FREQUENCY BAND GHz .01-1.8.

A20RIO BIC 5-30 Adjusts frequency response compensation slope for
upper part of FREQUENCY BAND GHz .01-1.8.

A20RI4 BIA 5-30 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz .01-1.8.

A20Rl8 B2B 5-30 Adjusts frequency response compensation slope for
FREQUENCY BAND GHz 1.7-4.1
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Adjustments Model 8569B

Table 5-1. Adjustable Components (3 of 6)

Reference Adjustment Adjustment DescriptionDesignator Name Paragraph

A20R22 B2A 5-30 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz 1.7-4.1.

A20R26 B3B 5-30 Adjusts frequency response compensation slope for
FREQUENCY BAND GHz 3.8-8.5.

A20R30 B3A 5-30 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz 3.8-8.5.

A20R35 B4C 5-30 Adjusts frequency response compensation slope for upper
part of FREQUENCY BAND GHz 5.8-12.9.

A20R36 B4B 5-30 Adjusts frequency response compensation slope for
FREQUENCY BAND GHz 5.8-12.9.

A20R40 B4A 5-30 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz 5.8-12.9.

A20R45 B5C 5-30 Adjusts frequency response compensation slope for
upper part of FREQUENCY BAND GHz 5.8-12.9.

A20R46 B5B 5-30 Adjusts frequency response compensation slope for
FREQUENCY BAND GHz 8.5-18.

A20R50 B5A 5-30 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz 8.5-18.

A20R55 B6B 5-30 Adjusts frequency response compensation slope for
FREQUENCY BAND GHz 10.5-22.

A20R56 B6C 5-30 Adjusts frequency response compensation slope for
upper part of FREQUENCY BAND GHz 10.5-22.

A20R60 B6A 5-30 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz 10.5-22.

A20R71 VI 5·28,5-30 Adjusts mixer diode bias for FREQUENCY BAND
GHz 0.1-1.8.

A20R77 V3 5-28,5-30 Adjusts mixer diode bias for FREQUENCY BAND
GHz 3.8-8.5.

A20R85 V4 5-28,5-30 Adjusts mixer diode bias for FREQUENCY BAND
GHz 1.7-4.1 and 5.8-12.9.

A20R95 V5 5-28,5-30 Adjusts mixer diode bias for FREQUENCY BAND
GHz 8.5-18.

A20RI05 V6 5-28,5-30 Adjusts mixer diode bias for FREQUENCY BAND
GHz 10.5-22.

A20R119 B7B 5-31 Adjusts frequency response compensation slope for
FREQUENCY BAND GHz 12.4-26.5.

A20R123 B7A 5-31 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz 12.4-26.5.

A20R127 B8B 5-31 Adjusts frequency response compensation slope for
FREQUENCY BAND GHz 21-44.

A20R131 B8A 5-31 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz 21-44.

A20R135 B9B 5-31 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz 33-71.
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Table 5-1. Adjustable Components (4 of 6)

Adjustments
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Reference Adjustment Adjustment DescriptionDesignator Name Paragraph

A20R139 B9A 5-31 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz 33-71.

A20R143 BlOB 5-31 Adjusts frequency response compensation slope for
FREQUENCY BAND GHz 53-115.

A20R147 B10A 5-31 Adjusts frequency response compensation offset for
FREQUENCY BAND GHz 53-115.

A21R52 1 kHz 5-19 Adjusts IF bandwidth for RESOLUTION BW of 1 kHz
(Option 002 only).

A21R55 3 kHz 5-19 Adjusts IF bandwidth for RESOLUTION BW of 3 kHz.

A2lR58 10kHz 5-19 Adjusts IF bandwidth for RESOU.iTION BW of 10 kHz.

A21R71 300kHz 5·19 Adjusts IF bandwidth for RESOLUTION BW of 300 kHz.

A21R74 1 MHz 5-19 Adjusts IF bandwidth for RESOLUTION BW of I MHz.

A21R77 3 MHz 5-19 Adjusts IF bandwidth for RESOLUTION BW of 3 MHz.

A21R92 OFFSET 5-17 Nulls offset generated in A22 Log Amplifier Assembly.

A21R132 OFFSET 2 5-17 Nulls offset generated in A22 Log Amplifier Assembly.

A22R10 OFFSET 5-18 Adjusts -8V temperature compensated supply.

A22R21 TC Adjusts gain of +1V supply to provide temperature
compensation for log mode temperature controlled variable
gain amplifier. (Factory adjustable only.)

A22R23 SLOPE 5-18 Adjusts gain of log mode temperature controlled variable
gain amplifier.

A22R27 G6 5.18 Adjusts combined gain of 2nd and 3rd stages in linear mode.
A22R30 G5 5-18 Adjusts gain of 4th stage in linear mode.

A22R33 G4 5-18 Adjusts gain of 5th stage in linear mode.
A22R34 LIN 5-18 Adjusts combined gain of 6th and 7th stages in linear mode.
A22R39 -IOdB 5-18 Adjusts shape oflog fidelity curve at -10 dB.
A22R69 -30 dB 5-18 Adjusts shape of log fidelity curve at -30 dB.

A22R88 I VT Adjusts voltage at A22TPI for approximately +lV.
(Factory adjustable only.)

A22RI21 LOG GAIN 5-18 Adjusts de offset circuitry at output of A22 Log Amplifier
Assembly for 10 dB steps in log mode.

A23C15 SYM 5-19 Adjusts symmetry of rust stage of crystal bandwidth filter.
A23C23 LCCTR 5-19 Adjusts centering of first stage of LC bandwidth filter ..
A23C25 CTR 5-19 Adjusts centering of first stage of crystal bandwidth filter.
A23C38 SYM 5-19 Adjusts symmetry of second stage of crystal bandwidth filter.
A23C45 LCCTR 5-19 Adjusts centering of second stage of LC bandwidth filter.
A23C54 CTR 5-19 Adjusts centering of second stage of crystal bandwidth filter.
A23C73 LCDIP 5-19 Compensates for capacitance of CR3.
A23C74 LCDIP 5-19 Compensates for capacitance of CR11.
A23R26 LC 5-19 Adjusts feedback in LC circuit of bandpass filter.
A23R31 XTAL 5-19 Adjusts feedback in crystal circuit ofbandpass filter.
A24C35 r, 100Hz BW 5-19 Sets frequency of 18.4 MHz oscillator (standard instrument

only).
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Reference Adjustment Adjustment
DescriptionDesignator Name Paragraph

A24Rl 40 dB 5-20 Adjusts gain of IS-dB amplifier stage.

A24R2 20dB 5-20 Adjusts gain of 3-dB amplifier stage (standard) or 20-dB
amplifier stage (Option 002).

A24R3 10dB 5-20 Adjusts gain of 10-dB amplifier stage.

A24R4 RFGAIN 5-20 Sets output level of IF Section for maximum RF input level.

A24R5 OdB 5-20 Adjusted to calibrate 0 dB position of REFERENCE
LEVEL FINE control.

A24R6 -12 dB 5-20 Adjusted to calibrate -12 dB position of REFERENCE
LEVEL FINE control.

A25C24 LONULL 5-19 Nulls fundamental and harmonics of 18.4 MHz
oscillator in 21.4 MHz signal path. (Standard
instrument only.)

A25R20 DC GAIN 5-19 Sets amplitude of 1 kHz, .3 kHz, and .1 kHz
RESOLUTION BWto agree with 1 MHz amplitude.
(Standard instrument only.)

A26C2 SYM 5-19 ,
A26C3 CrR 5-19

A26C12 SYM 5-19

A26C13 CrR 5-19 SYM adjusts shape of filter skirts. CrR optimizes

A26C19 SYM 5-19 • centering and minimizes amplitude of filter shape .

A26C20 CrR 5-19 (Standard instrument only.)

A26C25 SYM 5-19

A26C26 CrR 5-19

A26C32 SYM 5-19

A26C33 CrR 5-19 ~

A26C53 100 Hz GAIN 5-19 Sets gain of 100 Hz RESOLUTION BW.

A27C15 SYM 5-19 Adjusts symmetry of first stage of crystal bandwidth filter.

A27C23 LCCrR 5-19 Adjusts centering of first stage of LC bandwidth filter.

A27C25 CrR 5-19 Adjusts centering of first stage of crystal bandwidth filter.

A27C38 SYM 5-19 Adjusts symmetry of second stage of crystal bandwidth
filter.

A27C45 LCCrR 5-19 Adjusts centering of second stage of LC bandwidth filter.

A27C54 CrR 5-19 Adjusts centering of second stage of crystal bandwidth
filter,

A27C73 LCDIP 5-19 Compensates for capacitance ofCR3.

A27C74 LCDIP 5-19 Compensates for capacitance of CRII.

A27R26 LC 5-19 Adjusts feedback in LC circuit of bandpass filter.

A27R31 XrAL 5-19 Adjusts feedback in crystal circuit of bandpass filter.

A28R7 PIN RES 5-30 Compensates for variations in PIN diode resistance.

A35Cl C1 5-24 Adjusts bandpass of 2050 MHz bandpass filter.

A35C2 C2 5-24 Adjusts bandpass of 2050 MHz bandpass filter.

A35C3 C3 5-24 Adjusts bandpass of 2050 MHz bandpass filter.

A35C4 2NDLO 5-24 Adjusts second LO frequency of 1728.60 MHz.
FREQUENCY

Adjustments
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Reference Adjustment Adjustment DescriptionDesignator Name Paragraph

A35L5 2NDMIXER 5-24 Adjusts for optimum match between second converter
MATCH output and third converter input.

A36A2C2 1.3 MHz NULL 5-27 Adjusted to balance out stray capacitance.
A36A2C3 LINEARITY 5-27 Adjusted for linear frequency changewith linear sweepinput.

A37Cl 321.4 MHz BP 5-25 Adjustsbandpass of 321.4 MHz bandpass filter.
ADJUST

A37C2 321.4 MHzBP 5·25 Adjusts bandpassof 321.4 MHz bandpass filter,
ADJUST

A37C3 321.4 MHzBP 5-25 Adjustsbandpassof 321.4 MHz bandpass filter.
ADJUST

A37C4 321.4 MHz BP 5·25 Adjusts bandpassof 321.4 MHz bandpass filter.
ADJUST

A37C5 300 MHz BP 5·25 Adjustsbandpass of 300 MHzbandpass filter,
ADJUST

A37C6 300 MHz BP 5-25 Adjusts bandpassof 300 MHzbandpassfilter.
ADJUST

A37A3L4 OSCPEAK 5-25 Peaks 100 MHz crystal oscillator.

A37A2R27 CALOUT LEVEL 5-25 Adjusts 100 MHz CALOUTto -10 dBm power out.

A40A2R17 +15VRADJ 5-12 Adjusts+15V power supply.

A42AIC4 OSCPEAK 5-33 Adjusts resonant frequency of output tank circuit of
100 MHz crystal oscillator (Option DOl).

A42AIC5 FREQ 5-33 Fine-tunes frequency of 100 MHzcrystal oscillator
(Option 001).

A42AICI5 OUTPUT MATCH 5-33 Adjusts output tank circuit of comb generator power
amplifier for match to Step Recovery Diode Module
(Option DOl).

•

•

•
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Table 5-1. Adjustable Components (6 of 6)
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Assembly Replaced or Repaired Perform the Following Related Adjustments Para. No.

Al Front Panel Display No related adjustments

A2AI Front Switch Absolute Amplitude Calibration 5-32

A2A2 Frequency Display No related adjustments

A2A3 Tuning YIG Driver Adjustment 5-23

A2A4 Rear Switch No related adjustments

A3 Display Adjust Front-panel adjustments only

A4 Z Axis Assembly Z Axis Adjustments 5-14
Digital Storage Adjustments 5-16
Horizontal and Vertical Gain Adjustments 5-17

AS X-V Amplifier Digital Storage Adjustments 5-16
Horizontal and Vertical Gain Adjustments 5-17

A6 High Voltage Power Supply High Voltage Power Supply Adjustment 5-13
Z Axis Adjustment 5-14

A7 Input/Output No related adjustments

A8 Microprocessor No related adjustments

A9 Data Converter Digital Storage Adjustments 5-16

AIO Display Motherboard No related adjustments

All DVM Digital No related adjustments

AI2 DVM Analog +lOV Reference and Digital Readout Adjustments 5-22

AI3 Relay Driver No related adjustments

AI4 Tuning Stabilizer Control Tuning Stabilizer Control Adjustments 5-27

AI5 Sweep Attenuator Sweep Attenuator Adjustment 5-26

AI6 Sweep Generator Sweep Generator Adjustments 5-21

AI7 Frequency Control +IOV Reference and Digital Readout Adjustments 5-22
YIG Driver Adjustment 5-23

Al8 Full Multiband No related adjustments

A19 YIG Driver YIG Driver Adjustment 5-23

A20 Bias Preliminary Bias Adjustment 5-28
Frequency Response Adjustments 5-30

A21 Video 100 Hz Digital Storage Adjustments 5-16
Video Offset Adjustment 5-17
Bandwidth Filter Adjustments 5-19

A21 Video (Opt. 002) Digital Storage Adjustments 5-16
Video Offset Adjustment 5-17
Bandwidth Filter Adjustments 5-19

A22 Log Amplifier Log Amplifier Adjustments 5-18

A23 Bandwidth Filter No.2 Video Offset Adjustment 5-17
Bandwidth Filter Adjustments 5-19

A24 Step Gain Amplifier/Oscillator Step Gain Adjustments 5-20

A24 Step Gain Amplifier (Opt. 002) Step Gain Adjustments 5-20

Adjustments
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Assembly Replaced or Repaired Perform the Following Related Adjustments Para. No.

A25 Up-Down Converter Bandwidth Filter Adjustments 5-19
Step Cain Adjustments 5-20

A26 3 MHz Filter Bandwidth Filter Adjustments 5-19

A27 Bandwidth Filter No.1 Video Offset Adjustment 5-17
Bandwidth Filter Adjustments 5-19

A28 Variable Cain Frequency Response Adjustments 5-30
Absolute Amplitude Calibration 5-32

A29 RF-IF Motherboard No related adjustments

A30 First Mixer Preliminary Bias Adjustment 5-28
Frequency Response Adjustments 5·30
Absolute Amplitude Calibration 5-32

A31 YIC-Tuned Oscillator YIC Driver Adjustment 5-23

A32 VIC-Tuned Filter YIC Driver Adjustment 5-23
YTF Tracking Adjustment 5-29

A33 Limiter No related adjustments

A34 RF Attenuator No related adjustments

. A35 Second Converter Second Converter Adjustment 5·24

A36 Tuning Stabilizer Tuning Stabilizer Control Adjustments 5-27

A37 Third Converter Third Converter Adjustment 5-25

A40 Power Supply Low Voltage Power Supply Check and Adjustment 5-12

A41 Line Module and Cable Assembly Low Voltage Power Supply Check and Adjustment 5-12

A42 Comb Cenerator (Opt. 001) Comb Cenerator Adjustment 5-33

A43 HP-IB Connector No related adjustments

•

•

•
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Reference Adjustment Basis of Selection
Designator Paragraph

A5R23 5-17 Increases range of A5R25 VERT GAIN.

A5R62 5-17 Increases range of A5R64 HORIZ GAIN.

AI2C23 5-22 Adjusts zero-crossing linearity of FREQUENCY GHz readout.

AI2R52 5-22 Shifts range of AI2R53 HYST.

AI4CI9 5-27 Selects cutoff frequency of 16-kHz low-pass filter in Tickler Coil Driver.

A17R9 5-22 Shifts range of Al7R II +10VR for +IOV at AI7TPI.

A19R37 5-29 Selects frequency at which AI9R39 YTF LIN 13 begins to take effect.

AI9R40 5-29 Selects frequency at which AI9R42 YTF LIN 16 begins to take effect.

AI9R43 5-29 Selects frequency at which A 19R45 YTF LIN 18 begins to take effect.

AI9R46 5-29 Selects frequency at which A 19R48 YTF LIN 20 begins to take effect.

A19R49 5-29 Selects frequency at which A 19R51 YTF LIN 22 begins to take effect.

A20R76 5·30 Minimizes peak-to-peak ripple variation of frequency response for
FREQUENCY BAND GHz .01-1.8.

A20R90 5-30 Minimizes peak-to-peak ripple variation of frequency response for
FREQUENCY BAND GHz 1.7-4.1 and 5.8-12.9.

A20RI00 5-30 Minimizes peak-to-peak ripple variation of frequency response for
FREQUENCY BAND GHz 8.5-18.

A20R110 5·30 Minimizes peak-to-peak ripple variation of frequency response for
FREQUENCY BAND GHz 10.5-22.

A23C16 5-19 Shifts range of A23C23.

A23C20 5-19 Shifts range of A23C23.

A23C43 5·19 Shifts range of A23C45.

A23C64 5-19 Shifts range of A23C45.

A23R3 5-20 Selects gain of lO.<JB Input Buffer Amplifier.

A23R7 5-19 Selected to divide input signal equally between crystal and LC paths.

A23RI9 5-19 Selects correct IF bandwidth for RESOLUTION BW of 100 kHz.

A23R23 5-19 Selects correct IF bandwidth for RESOLUTION BWof 30 kHz.

A23R24 5-19 Increases range of A23R26 LC.

A23R25 5-19 Increases range of A23R26 LC.

A23R32 5-19 Shifts range of A23R26 LC.

A23R43 5-19 Selects correct IF bandwidth for RESOLUTION BW of 100 kHz.

A23R48 5-19 Selects correct IF bandwidth for RESOLUTION BW of 30 kHz.

A23R56 5-19 Selected to equalize feedback between LC stages.

A24C25 5-19 Selects center frequency of 21.4-MHz Bandpass Filter.

A24C34 5-19 Shifts range of A24C35 Fo 100 Hz BW.

A24Lll 5·19 Adjusts frequency of 18A-MHz Oscillator to match frequency of
crystal A24YI.

A24R55 5·19 Adjusts power level of 18A-MHz Oscillator.

A25R23 5-19 Matches impedance of mixer output to impedance of crystal pole.

A25R48 5-19 Shifts range of A25R20 DC GAIN.

A26R7 5-19 Selects correct IF bandwidth for RESOLUTION BWof .3 kHz.

A26R9 5-19 Selects correct IF bandwidth for RESOLUTION BW of I kHz.

A26RlO 5·19 Selects correct IF bandwidth for RESOLUTION BW of I kHz.

Adjustments
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Reference Adjustment
Basis of SelectionDesignator Paragraph

A26RI7 5-19 Selects correct IF bandwidth for RESOLUTION BWof .1 kHz.
A26RI8 5-19 Selects correct IF bandwidth for RESOLUTION BWof .3 kHz.

A26RI9 5-19 Selects correct IF bandwidth for RESOLUTION BWof I kHz.

A26R20 5-19 Selects correct IF bandwidth for RESOLUTION BWof I kHz.

A26R27 5-19 Selects correct IF bandwidth for RESOLUTION BWof .1 kHz.

A26R28 5-19 Selects correct IF bandwidth for RESOLUTION BWof .3 kHz.

A26R29 5-19 Selects correct IF bandwidth for RESOLUTION BWof I kHz.

A26R30 5-19 Selects correct IF bandwidth for RESOLUTION BWof I kHz.

A26R36 5-19 Selects correct IF bandwidth for RESOLUTION BWof .1 kHz.
A26R37 5-19 Selects correct IF bandwidth for RESOLUTION BWof I kHz.

A26R39 5-19 Selects correct IF bandwidth for RESOLUTION BWof I kHz.
A26R40 5-19 Selects correct IF bandwidth for RESOLUTION BWof I kHz.
A26R45 5·19 Selects correct IF bandwidth for RESOLUTION BWof .1 kHz.
A26R46 5-19 Selects correct IF bandwidth for RESOLUTION BWof .3 kHz.
A26R48 5-19 Selects correct IF bandwidth for RESOLUTION BWof I kHz.
A26R49 5-19 Selects correct IF bandwidth for RESOLUTION BWof 1 kHz.
A26R54 5-19 Selected for equal amplitudes of .3 kHz and I kHz RESOLUTION BW.
A26R64 5-19 Selects correct IF bandwidth for RESOLUTION BWof .1 kHz.
A27CI6 5-19 Shifts range of A27C23.
A27C20 5-19 Shifts range of A27C23.

A27C43 5-19 Shifts range of A27C45.
A27C64 5-19 Shifts range of A27C45.
A27R3 5-20 Selects gain of IO-dB Input Buffer Amplifier.
A27R7 5-19 Selected to divide input signal equally between crystal and LC paths.
A27RI9 5-19 Selects correct IF bandwidth for RESOLUTION BWof 100 kHz.
A27R23 5-19 Selects correct IF bandwidth for RESOLUTION BWof 30 kHz.
A27R24 5-19 Increases range of A27R26 LC.
A27R25 5-19 Increases range of A27R26 LC.

A27R32 5-19 Shifts range of A27R26 LC.
A27R43 5-19 Selects correct IF bandwidth for RESOLUTION BWof 100 kHz.
A27R48 5-19 Selects correct IF bandwidth for RESOLUTION BWof 30 kHz.
A27R56 5-19 Selected to equalize feedback between LC stages.
A28R2 5-32 Shifts range of A2AIR9 REF LEVEL CAL.
A28R6 5-19 Shifts range of A28R7 PIN RES.
A28RI9 5-30 Selects correct gain compensation of FREQUENCY BAND GHz 5.8-12.9.
A28R21 5-30 Selects correct gain compensation of FREQUENCY BAND GHz 5.8-12.9.
A28R23 5-30 Selects correct gain compensation of FREQUENCY BAND GHz 10.5-22.
A28R32 Minimizes distortion (not field-selectable).
A28R33 Minimizes distortion (not field-selectable).
A36AICI2 Corrects sensitivity error of differential comparator (not field-selectable).
A36AIRI4 Corrects sensitivity error of differential comparator (not field-selectable).
A36A2C8 5·27 Shifts range of A36A2CI6 I MHz PEAK.

•

•

•

Model 8569B

Table 5-3. Factory-Selected Components (2 of 3)

Adjustments
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Reference Adjustment Basis of SelectionDesignator Paragraph

A36A2C18 5-27 Shifts range of A36A2C16 1 MHz PEAK.

A36A2R26 5-27 Sets gain of 1 MHz oscillator.

A36A2R27 5-27 Selects correct 1 MHz oscillator gain.

A42A1L3 5-33 Increases range of A42A1C5 FREQ.

A42A1R6 5-33 Sets output power of Comb Generator (Option 001).

Adjustments
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Model 8569B Adjustments

• Table 5-4. HP Part Numbers ofStandard Value Replacement Components (1 of 3)

CAPACITORS

RANGE: 1 to 24 pF ')TYPE: Tubular RANGE: 27 to 680 pF
TOLERANCE: SJ TYPE: Dipped Mica /1\1 to 9.1 pF =±.25 pF TOLERANCE: ±5%

10 to 24 pF =±5% ~ .
,.)

Value
HP Part Number C Value HP Part Number C

(pF) 0 (pF) 0

1.0 0160·2236 8 27 0160-2306 3
1.2 0160-2237 9 30 0160-2199 2

1.5 0150-0091 8 33 0160-2150 5

1.8 0160-2239 1 36 0160-2308 5

2.0 0160-2240 4 39 0140-0190 7

43 0160-2200 6
2.2 0160-2241 5 47 0160-2307 4
2.4 0160-2242 6 51 0160-2201 7
2.7 0160-2243 7 56 0140-0191 8
3.0 '0160-2244 8 62 0140-0205 5• 3.3 0150-0059 8

68 0140-0192 9
3.6 0160-2246 0 75 0160-2202 8
3.9 0160-2247 1 82 0140-0193 0
4.3 0160·2248 2 91 0160-2203 9

4.7 0160·2249 3 100 0160-2204 0

5.1 0160-2250 6
110 0140-0194 1
120 0160-2205 1

5.6 0160·2251 7 130 0140-0195 2
6.2 0160-2252 8 150 0140-0196 3
6.8 0160-2253 9 160 0160-2206 2
7.5 0160-2254 0
8.2 0160-2255 1 180 0140-0197 4

200 0140-0198 5
9.1 0160-2256 2 220 0160-0134 1

10.0 0160-2257 3 240 0140-0199 6

11.0 0160-2258 4 270 0140-0210 2

12.0 0160-2259 5
300 0160-2207 3

13.0 0160-2260 8 330 0160-2208 4
360 0160-2209 5

15.0 0160-2261 9 390 0140-0200 0
16.0 0160-2262 0 430 0160-0939 4
18.0 0160-2263 1
20.0 0160-2264 2 470 0160-3533 0
22.0 0160-2265 3 510 0160-3534 1

560 0160-3535 2• 24.0 0160-2266 4 620 0160-3536 3
680 0160-3537 4
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RESISTORS

RANGE: 10 to 464K Ohms
TYPE: Fixed-Film [W]]WATTAGE: .125 at 1250 C

I
,

TOLERANCE: ±1.0%

'Value C Value HP Part Number
C Value HP Part Number

C

(n) HP Part Number 0 (n) 0 (n) 0

10.0 0757-0346 2 464 0698-0082 7 21.5K 0757-0199 3

11.0 0757-0378 0 511 0757-0416 7 23.7K 0698-3158 4

12.1 0757-0379 I 562 0757-0417 8 26.lK 0698·3159 5

13.3 0698-3427 0 619 0757-0418 9 28.7K 0698-3449 6

14.7 0698-3428 I 681 0757-0419 0 31.6K 0698-3160 8

16.2 0757-0382 6 750 0757-0420 3 34.8K 0757·0123 3

17.8 0757~0294 9 825 0757-0421 4 38.3K 0698-3161 9

19.6 0698-3429 2 909 0757-0422 5 42.2K 0698-3450 9

21.5 0698-3430 5 1.0K 0757-0280 3 46.4K 0698-3162 0

23.7 0698-3431 6 l.lK 0757·0424 7 51.1K 0757-0458 7

26.1 0698-3432 7 1.21K 0757-0274 5 56.2K. 0757-0459 8

28.7 0698-3433 8 1.33K 0757·0317 7 61.9K 0757-0460 I

31.6 0757-0180 2 1.47K 0757-1094 9 68.IK 0757-0461 2

34.8 0698-3434 9 1.62K 0757-0428 I 75.0K 0757-0462 3

38.3 0698-3435 0 1.78K 0757-0278 9 82.5K 0757-0463 4

42.2 0757-0316 6 1.96K 0698-0083 8 90.9K 0757-0464 5

46.4 06984037 0 2.15K 0698-0084 9 lOOK 0757-0465 6

51.1 0757-0394 0 2.37K 0698-3150 6 IIOK 0757-0466 7

56.2 0757-0395 I 2.61K 0698-0085 0 121K 0757-0467 8

61.9 0757-0276 7 2.87K 0698-3151 7 133K 0698-3451 0

68.1 0757-0397 3 3.16K 0757-0279 0 147K 0698-3452 I

75.0 0757-0398 4 3.48K 0698-3152 8 162K 0757-0470 3

82.5 0757-0399 5 3.83K 0698-3153 9 178K 0698-3243 8

90.0 0757-0400 9 4.22K 0698·3154 0 196K 0698-3453 2

100 0757-0401 0 4.64K 0698-3155 I 215K 0698-3454 3

110 0757-0402 I 5.11K 0757-0438 3 237K 0698-3266 5

121 0757-0403 2 5.62K 0757-0200 7 261K 0698-3455 4

133 0698-3437 2 6.I9K 0757-0290 5 287K 0698-3456 5

147 0698-3438 3 6.81K 0757-0439 4 316K 0698-3457 6

162 0757-0405 4 7.50K 0757-0440 7 348K 0698-3458 7

178 0698-3439 4 8.25K 0757-0441 8 383K 0698-3459 8

196 0698-3440 7 9.09K 0757-0288 I 422K 0698-3460 I

215 0698-3441 8 10.OK 0757-0442 9 464K 0698-3260 9

237 0698-3442 9 II.OK 0757-0443 0

261 0698-3132 4 12.1K 0757-0444 I

287 0698-3443 0 13.3K 0757-0289 2

316 0698-3444 I 14.7K 0698-3156 2

348 0698-3445 2 16.2K 0757-0447 4

383 0698-3446 3 17.8K 0698-3136 8

422 '0698-3447 4 19.6K 0698-3157 3

Adjustments

5-14

Model 8569B
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Table 5-4. HP Part Numbers ofStandard Value Replacement Components (3 of 3)

RESISTORS

RANGE: 10 to 1.47M Ohms
TYPE: Fixed-Film I I(IDI[ID. ,
WATTAGE: .5at125°C
TOLERANCE: ±1%

Value HP Part C Value HP Part C Value HP Part C Value HP Part C
(n) Number 0 (n) Number 0 (n) Number 0 (n) Number 0

10.0 0757-0984 4 215 0698-3401 0 4.64K 0698-3348 4 110K 0757-0859 2
11.0 0575-0985 5 237 0698-3102 8 5.l1K 0757-0833 2 121K 0757-0860 5
12.1 0757-0986 6 261 0757-1090 5 5.62K 0757-0834 3 133K 0757-0310 0
13.3 0757-0001 6 287 0757-1092 7 6.19K 0757-0196 0 147K 0698-3175 5
14.7 0698-3388 2 316 0698-3402 1 6.81K 0757-0835 4 162K 0757·0130 2
16.2 0757-0989 9 348 0698-3403 2 7.50K 0757-0836 5 178K 0757-0129 9
17.8 0698-3389 3 383 0698·3404 3 8.25K 0757-0837 6 196K 0757-0063 0
19.6 0698-3390 6 422 0698-3405 4 9.09K 0757·0838 7 215K 0757-0127 7
21.5 0698-3391 7 464 0698-0090 7 1O.0K 0757-0839 8 237K 0698-3424 7
23.7 0698-3392 8 511 0757·0814 9 12.1K 0757-0841 2 261K 0757-0064 1
26.1 0757-0003 8 562 0757-0815 0 13.3K 0698-3413 4 287K 0757·0154 0
28.7 0698-3393 9 619 0757-0158 4 14.7K 0698-3414 5 316K 0698-3425 8
31.6 0698·3394 0 681 0757-0816 1 16.2K 0757-0844 5 348K 0757-0195 9
34.8 0698-3395 1 750 0757-0817 2 17.8K 0698·0025 8 383K 0757-0133 5
38.3 0698-3396 2 825 0757-0818 3 19.6K 0698-3415 6 422K 0757-0134 6
42.2 0698-3397 3 909 0757·0819 4 21.5K 0698-3416 7 464K 0698-3426 9
46.4 0698-3398 4 1.00K 0757-0159 5 23.7K 0698·3417 8 SIlK 0757-0135 7
51.1 0757-1000 7 1.IOK 0757-0820 7 26.IK 0698-3418 9 562K 0757-0868 3
56.2 0757-1001 8 1.21K 0757·0821 8 28.7K 0698-3103 9 619K 0757-0136 8
61.9 0757·1002 9 1.33K 0698-3406 5 31.6K 0698-3419 0 681K 0757·0869 4
68.1 0757-0794 4 1.47K 0757-1078 9 34.8K 0698·3420 3 750K 0757-0137 9
75.0 0757·0795 5 1.62K 0757·0873 0 38.3K 0698-3421 4 825K 0757-0870 7
82.5 0757-0796 6 1.78K 0698-0089 4 42.2K 0698-3422 5 909K 0757-0138 0
90.0 0757-0797 7 1.96K 0698-3407 6 46.4K 0698-3423 6 1M 0757-0059 4
100 0757-0198 2 2.l5K 0698·3408 7 51.1K 0757-0853 6 l.lM 0757-0139 1
110 0757-0798 8 2.37K 0698-3409 8 56.2K 0757-0854 7 1.21M 0757-0871 8
121 0757-0799 9 2.61K 0698-0024 7 61.9K 0757·0309 7 1.33M 0757-0194 8
133 0698-3399 5 2.87K 0698-3101 7 68.1K 0757·0855 8 1.47M 0698-3464 5
147 0698-3400 9 3.l6K 0698-3410 1 75.0K 0757·0856 9
162 0757-0802 5 3.48K 0698-3411 2 82.5K 0757-0857 0
178 0698-3334 8 3.83K 0698·3412 3 90.9K 0757-0858 I
196 0757-1060 9 4.22K 0698-3346 2 lOOK 0757-0367 7

•

•

••

Model 8569B Adjustments
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Adjustments

ADJUSTM ENTS

5·12. LOWVOLTAGE POWER SUPPLY CHECK ANDADJUSTMENT

REFERENCE:

A40A2 Schematic

DESCRIPTION:

Model 8569B

•
The + 15V supply is adjusted for + 15.000 ± 0.005 Vdc, and the remaining low voltage supplies are checked for
correct output.

SPECTRUM ANALYZER

A40A2TP3

DIGITAL VOLTMETER

Figure 5-1. Low Voltage Power Supply Check and Adjustment Test Setup

EQUIPMENT:

Digital Voltmeter

BOTTOM VIEW

A40A2TP3

A40A2R17
+15VR ADJ

Figure 5-2. A40A2 Adjustment Locations

5-16
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•
Model 8569B

ADJUSTM ENTS

5·12. LOW VOLTAGE POWERSUPPLYCHECK AND ADJUSTMENT (Cont'd)

PROCEDURE:

Adjustments

•

•

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569B bottom cover to gain access to low
voltage power supplies. Connect equipment as shown in Figure 5-1.

2. Reconnect power cord, set LINE switch ON, and connect digital voltmeter to A40A2TP3.

3. Adjust + l5VR ADJ potentiometer A40A2R17 for + 15.000 ± 0.005 Vdc at A40A2TP3 (Figure 5-2).

~ WARNING t
The following check probes voltages that, if contacted, might cause per
sonal injury.

4. Check power supply voltages listed in Table 5-5.

5. When adjustment and checks are complete, set LINE switch to OFF, disconnect power cord, and replace
HP 8569B bottom cover.

Table 5-5. Low Voltage Power Supplies

TestPoint Voltage (Vdc) Tolerance (Vdc)

TP10 +158 ±S.O

TP9 +30 ±O.30

TP8 +20 ±0.20

TP3 +15 ±O.10

TPS +10 ±0.10

TP1 +5.2 ±O.OS

TP6 -10 ±0.1O

TP4 -IS ±O.10

TP2 -40 ±OA
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Adjustments

ADJUSTM ENTS

5·13. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT

REFERENCE:

A6 Schematic

DESCRIPTION:

Model 8569B

•
A high-voltage probe is required to measure the high-voltage cathode supply to the CRT. The probe accuracy is
checked by comparing measurements of the + 158Vsupply with, and without, the probe in the test setup. Any
error is compensated for when the CRT cathode supply voltage is set. The Intensity Limit adjustment is set to
limit the CRT control grid voltage and, in effect, to limit the maximum CRT trace intensity.

SPECTRUM ANALYZER DIGITAL VOLTMETER

I
I
I

HIGH VOLTAGE

J •~
PROBE

L D= =[]

Figure 5-3. High Voltage Power Supply Adjustment Test Setup

EQUIPMENT:

Digital Voltmeter HP 3455A
High-Voltage Probe (1000:1 Divider) HP 34111A

IWARNING t
To minimize shock hazard, use a non-metallic screwdriver for adjustments
onA6 HighVoltage Power Supply Assembly. .

IWARNING I
The following procedure probes voltages that, if contacted, maycause per
sonal injury ordeath.

•
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Model 8569B

.ADJUSTMENTS

5-13. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT (Cont'd)

NOTE

Adjustment of A6 HighVoltage Power Supply should notbe a routine main
tenance procedure. Adjustment should be done only when the high-voltage
power supply or theCRTis repaired or replaced.

NOTE

If A6 HighVoltage Power Supply Assembly, or an adjustable component in
the assembly, is replaced, set all adjustments on the replaced assembly to
midrange (except A6R18 INT LIM, which should be set fully counterclock
wise) before turning the instrument on. If the CRT is replaced, set the front
panel INTENSITY control fully counterclockwise before applying power.

TOPVIEW

Adjustments

• A6
HIGH
VOLTAGE
POWER
SUPPLY
ASSEMBLY

~'" I '1111 I! ':'

e i!

~1··:·i.i.8.~.)
.i.l,O.p ,i,
t: '"1· ,I j .. :....
. . .. ",\

··1': "~"!'"D., ;-:. '~'I' I,.,....~ .._..... _.,. --i_......... ~

-.

Figure 5-4. High Voltage Power Supply and Oscillator Driver Adjustment Locations

PROCEDURE:

IWARNING I
After disconnecting the ac line power cord, allow at least 30 seconds for
capacitors in the high-voltage power supply to discharge before removing
the protective cover of A6 HighVoltage Power Supply Assembly.

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569B top and bottom covers. Remove
protective cover of A6 High VoltagePower Supply Assembly.
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Adjustments

ADJUSTMENTS

5·13. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT (Cont'd)

Model 8569B

•
2. Remove screw that attaches A6 assembly to cavity. Partly remove board from cavity to read value of

voltage written on A6A1 Transformer Assembly. Record this voltage.

IWARNING I
To prevent permanent damage to the CRT, be prepared to turn off the lnstru
mentif a bright spotappears. A6R181NT LIM mustbe set fully counterclock·
wisewhen a newA6 HighVoltage Power Supply Assembly is installed.

3. Reconnect power cord and set LINE switch ON. If a bright spot appears on screen, immediately turn off
spectrum analyzer. If bright spot does not appear, set all normal (green) spectrum analyzer settings, except
as indicated, and other controls as follows:

TRACE A STORE BLANK
'TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
INPUT ATIEN 0 dB
REF LEVEL dBm - 10
AMPLITUDE SCALE LIN
FOCUS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Midrange
INTENSITY , Dim CRT trace
SWEEP SOURCE MNL

HighVoltage Power Supply

4. Calibrate high-voltage probe as follows:

a. Set digital voltmeter (DVM) to AUTO range, measure output of + 158V supply at A40A2TPIO with
standard DVM probe, and record reading. (See Figure 5-3.)

+ Vdc

b. Connect 1000:1 divider probe to DVM, measure + 158B supply, and record reading.

+ Vdc

c. Divide reading recorded in step 4a into reading recorded in step 4b. This gives calibration factor of
high-voltage probe.

I WARNING I
Highvoltage is present at A6TP1.

5. Set DVM to lOV range and measure output of high-voltage cathode power supply at A6TP1 CATH test
hole.

6. Adjust A6R4 HV (Figure 5-4) for a reading equal to calibration factor (calculated in step 4c), times voltage
recorded in step 2.

5-20
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Model 8569B

ADJUSTMENTS

5-13. HIGH VOLTAGEPOWERSUPPLYADJUSTMENT (Cont'd)

Focus Limit and Astigmatism

7. Refer to Z Axis Adjustments and adjust focus limit and astigmatism.

Intensity Limit

NOTE

The DVM must have 10 megohms input resistance for correct measurement.
If the HP 3455A Digital Voltmeter is used, the 100·volt or the 1000-volt range
must be used. Do not use AUTO range.

Adjustments

•

•

8. Disconnect 1000:1 divider probe from DVM and connect standard DVM probe. Connect DVM to A4TP5
CaNT GATE. Set front-panel INTEN control for a voltage reading of 30.0 ± 0.2Y. (If voltage at A4TP5
CONT GATE cannot be reduced to +30Y, decrease A4R77 MIN INTEN just enough to allow reading of
+30 ±0.2Y.)

IWARNING I
This voltage must be set correctly before A6R18 INT LIM is adjusted, or
permanent damage to the CRT could result.

9. Adjust A6R18 INT LIM clockwise until a dot is barely visible on CRT. Then adjust A6R18 counterclock
wise until dot disappears.

10. Refer to Z Axis Adjustments and (1) readjust focus limit and astigmatism and (2) adjust minimum inten
sity and intensity gain.

11. Set LINE switch OFF, disconnect power cord, and wait at least 30 seconds before replacing protective
cover of A6 High VoltagePower Supply Assembly. Replace HP 8569Btop and bottom covers.
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Adjustments

5-14. Z AXISADJUSTMENTS

REFERENCE:

A4, A5, and A6 Schematics

DESCRIPTION:

ADJUSTM ENTS

Model 8569B

•
Internal test routines of the analyzer are used to adjust its astigmatism, dynamic focus, trace alignment, and
frequency response.

SPECTRUM
ANALYZER A4TP5 DIGITALVOLTMETER

INPUT

Figure 5-5. Z Axis Adjustment Test Setup

TOP VIEW

A6
HIGH VOLTAGE
POWER SUPPLY
ASSEMBLY

A5
)(.y AMPLI FIER
ASSEMBLY

A4
lAXIS
ASSEMBLY

Figure 5-6. Z Axis Adjustment Locations
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Model 8569B

ADJUSTMENTS

5·14. Z AXISADJUSTMENTS (Cont'd)

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord and remove HP 8569Btop cover.

2. Reconnect power cord, set LINE switch ON.

3. With normal (green) settings, set spectrum analyzer controls as follows:

Adjustments

•

I

~

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B STORE VIEW
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01- 1.8
INPUT ATTEN 10dB
REF LEVEL dBm -10
REFERENCE LEVEL FINE 0
RESOLUTION BW 100kHz, Coupled
TUNING 0.500 GHz

Focus Limit and Astigmatism

4. Center FOCUS screwdriver adjustment on front panel.

5. Simultaneously press PLOT GRAT and CLEAR/RESET to display test routine #0. (Test routine number
is displayed in upper left portion of CRT annotation.)

6. Press PLOT CHAR until test routine #3 is selected. (See Figure 5-7.) This routine displays, in CRT
annotation, two rows of X's that are formed by a dot matrix.

7. Set front-panel INTEN control to MAXIMUM. Adjust A4R17 ASTIG and A6R29 FOCUS LIMIT for
sharpest dots at center of displayed annotation.

Dynamic Focus

8. Decrease intensity until characters are dim but visible. Adjust A5R91 X DYN FOCUS for sharpest dots at
left and right edges of CRT annotation.

9. Adjust A4R30 INTEN DYN FOCUS for sharpest dots displayed throughout displayed annotation.

Z AxisFrequency Response

10. Adjust A4C6 HF TRIM and A4R26 HF GAIN for most uniform intensity of characters.

11. Return front-panel INTEN control to blue region.

Pattern andTrace Align

12. Press PLOT CHAR to select test routine #4. Observe horizontal and vertical lines that trace perimeter of
CRT display.
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Adjustments

5·14. Z AXIS ADJUSTMENTS(Cont'd)

ADJUSTM ENTS

Model 8569B

.'
13. Adjust front panel TRACE ALIGN screwdriver adjustment to align both horizontal lines for best match

to graticule perimeter.

14. Adjust A4R16 PATTERN so that both horizontal and vertical traces have minimal curvature.

15. Repeat steps 7 through 14until no further adjustment is necessary.

Minimum Intensity and Intensity Gain

NOTE

With INTEN control fully counterclockwise, the CRT trace should not turn
of~ completely. This prolongs the life of the CRT. The following procedure
adjusts for the best trace and character intensities for any INTEN setting.

16. Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows:

TRACE A STORE BLANK
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
AMPLITUDE SCALE LIN
SWEEP TIME/DIV 21lSEC
SCALE INTEN Full counterclockwise
INTEN Full counterclockwise

17. Adjust A4R77 MIN INTEN potentiometer counterclockwise until trace disappears; then adjust clockwise
until trace is barely visible.

18. Set SWEEP SOURCE to MNL. Set MANUAL SWEEP control fully counterclockwise until dot is off
screen.

19. Connect voltmeter to A4TP5 CONT GATE (Figure 5-5). Gradually increase INTEN control to fully
clockwise position. Voltage should not exceed +70V. Adjust A4R4 INTEN GAIN for a voltmeter
reading of +70.0 ±0.2V.

20. Disconnect voltmeter from A4TP5. Adjust INTEN and SCALE INTEN to blue region.

Intensity Balance and Offset

21. Set TRACE A to WRITE and TRACE B to STORE VIEW Simultaneously press PLOT GRAT and
CLEAR/RESET to display test routine #0.

22. Press PLOT CHAR to view test routine #1. Observe displayed strokes in right half of CRT display. Both
long and short strokes are displayed. Short strokes are above inverted 'V' and long strokes are below
inverted 'V'. (SeeFigure 5-8.) If inverted 'V' is not symmetrical, refer to Stroke Generator adjustment.

23. Adjust A4R60 INTEN BAL for uniform intensity on right and left sides above inverted 'V'.
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ADJUSTM ENTS

5·14. Z AXIS ADJUSTMENTS (Cont'd)

24. Adjust A4R81 INTEN OFFSET for uniform intensity above and below inverted 'V'.

25. If A4R81 does not adjust for uniform intensity, repeat steps 16 through 24.

26. Set LINE switch OFF, disconnect power cord, and replace HP 8569B top cover.

Figure 5-7. CRT Display of Test Routine #3

Figure 5-8. CRT Display of Test Routine #1

Adjustments
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Model 8569B

•
Nine test routines are contained in the firmware of the HP 8569B. These are used to adjust, to verify correct
operation of, and to troubleshoot the digital storage circuitry.

Test routines can be accessed in two ways. In the usual method, press and hold the PLOT GRAT push button,
momentarily press the CLEAR/RESET push button, then release PLOT GRAT. In the other method, turn the
instrument off, press and hold PLOT GRAT, turn instrument on, and release PLOT GRAT. In the latter
method, less hardware and firmware needs to be functioning; therefore, it works for some malfunctions in
which the first method fails to access the test routines.

In test routines #0 and #4, a four-character code, displayed in the upper right-hand corner of the CRT, repre
sents the current revision to each of the four program ROMs.

The test routines are numbered from #0 through #8 in the upper left-hand corner of the CRT. To view the output
of the test routines, set both TRACE A and TRACEB to WRITE. To enter and exit the test routines, proceed
as follows:

1. Access test routine #0 by either of the methods in the preceding description.

2. To select test routines #1 through #5, momentarily press PLOT CHAR to step through these tests in
sequence.

3. To select test routines #6 through #8, momentarily press PLOT TRACE to step through these tests in
sequence.

4. To exit the test routine mode, either press CLEAR/RESET or turn the instrument off, then on.

Display Adjust Line Test Pattern

Test routine #0 (Figure 5-9) is used for the following front-panel adjustments:

• TRACEALIGN
• HORIZPOSN
• VERTPOSN

A somewhat different display output pattern in test routine #4 also may be used for these adjustments.

The trace is generated from fixed values in memory that correspond to the top horizontal graticule line and the
vertical centerline. When trace alignment and position adjustments are properly made, the generated horizontal
line should be displayed over the top horizontal graticule line, and the center tick mark should be positioned
over the vertical centerline etched on the CRT. This matches the center of the top horizontal graticule line with
the corresponding position sent through the Hewlett-Packard Interface Bus (HP-IB) to the plotter.

Stroke Generator Test Pattern

Test routine #1 (Figure 5-9) is used for the following adjustments:

• INTEN BAL (A4R60)
• MIN INTEN (A4R77)
• INTEN OFFSET (A4R81)
• STROKE-FB (A9R59)
• STROKE GAIN (A9R62)
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Adjustments

TEST ROUTINE #0 TEST ROUTINE #1

•

•

Figure 5-9. Test Routines #0 and #1

The character display verifies operation of the character ROM and associated circuitry. The full ASCII charac
ter set is displayed.

The stairstep display verifies operation of the output digital-to-analog converter (DAC). Eleven levels should be
seen; these correspond to 512, 256, 128,64, 32, 16, 8, 4, 2, 1, and o. The transitions to the last two levels are
difficult to see on the CRT trace. Note that the levels have been offset by 128 to position all of them within the
graticule area.

The square wave is used to adjust and verify the operation of the stroke generator; there should be no more than
a minimal overshoot or undershoot. Note that the overshoot or undershoot appears at the right-hand edge of
the square wave rather than at the usual left-hand edge. This is because the CRT traces are written backward
(going from right to left).

The test pattern on the right half of the screen is used to adjust and verify the stroke intensity modulation
circuitry. When the front-panel INTEN control is at midrange, the brightness of the short strokes (the inverted
'V') should be the same as that of the rest of the pattern.

Peak Detector Droop Test

Test routine #2 (Figure 5-10) is used to measure the amount of hold-mode droop in the peak detector circuit.
The droop is the amount the voltage on the hold capacitor decreases over time because of leakage of the hold
capacitor and the components connected to this capacitor. The firmware implements a digital-storage oscillo
scope mode. The sweep is triggered by a positive-going signal at the horizontal center of the screen. The sweep
time per division is adjustable by the SWEEP TIME/DIV control from 10 mSEC to 1 SEC. Note that only the
right half of the screen is used for the test mode. Trace A displays the data acquired by the sample detector,
while Trace B displays the data acquired by the peak detector.
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Model 8569B

•

TEST ROUTINE #2 TEST ROUTINE #3

Figure 5-10. Test Routines #2 and #3

Focus Test Pattern

Test routine #3 (Figure 5-10) is used for the following adjustments:

• HF TRIM (A4C6)
• ASTIG (A4RI7)
• HF GAIN (A4R26)
• INTEN DYN FOCUS (A4R30)
• X DYN FOCUS (A5R91)
• FOCUS LIMIT (A6R29)

The separate dots making up the letter X should be observed to determine how well the CRT beam is focused.

Output Test Pattern

Test routine #4 (Figure 5-11) provides the output test pattern that is used for the following adjustments:

• TRACE ALIGN (Front panel)
• HORIZ POSN (Front panel)
• VERT POSN (Front panel)
• PATTERN (A4RI6)
• DGTL X GAIN (ASR100)
• DGTL X OFFSET (A5RI08)
• DGTL Y OFFSET (A5Rlll)
• DGTL Y GAIN (A5RI13)

The lines are generated from fixed values in memory that correspond to the top, bottom, left, and right
graticule lines that are transmitted on the HP-IB to a plotter. The generated horizontal lines should coincide with
the top and bottom graticule lines etched on the CRT. The two vertical lines should be spaced 10 divisions apart,
but they are usually offset from the edge because of nonlinearity of the CRT. (HORIZ POSN is adjusted so that
the center tick mark lines up with the center vertical graticule line.)
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5·15. DIGITAL STORAGE TEST ROUTINES (Cont'd)

Adjustments

TEST ROUTINE #4 TEST ROUTINE #5

•

•

Figure 5-11. Test Routines #4 and #5
Input Test Routine

Test routine #5 (Figure 5-11)is used for the.following adjustments:

• PK OFFSET (A9R8)
• PKGAIN (A9RI4)
• ADC OFFSET (A9R23)
• ADC GAIN (A9R29)
• SWP OFFSET (A9R45)
• SWP GAIN (A9R47)

The trace data is acquired using an algorithm similar to that used for normal operation, except that absolute
rather than incremented X positions are used. To avoid gaps in the trace, use sweep times of 100ms per division
or slower. Only the TRACE A WRITE mode is functional in this test; however, the SAMPLE push button
selects sample or peak detection in the normal manner. When manual sweep mode is used, the trace may be
updated in either direction. The PLOT GRAT push button clears the trace and updates the minimum and
maximum values for X and "Y. The following information is displayed:

X: Instantaneous value of X
Xmin: Minimum value of sweep, updated at retrace
Xmax: Maximum value of sweep, updated at retrace
Y: Instantaneous value of Y
Ymin: Minimum value of video, updated at retrace
Ymax: Maximum value of video, updated at retrace

The readings are used primarily to set the gain and offset adjustment of sweep (X) and video 00, preceding the
analog-to-digital conversion.

No gaps in the trace should be seen when a horizontal line is displayed in linear mode with sweep times of 100
ms per division and slower. If there are gaps, the digital-to-analog converter (DAC) used in the ADC circuit is
the primary suspect.
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Memory Tesft Routines

Test routines #6, #7, and #8 perform tests on the various memories that are accessed by the microprocessor. The
memory is repeatedly tested as long as the instrument is in a given test routine. This provides a convenient
means to troubleshoot intermittent memory problems.

For example, run the test unattended for an extended length of time, or try heating, cooling, or shaking the
microprocessor board (A8 Microprocessor Assembly). If a failure occurs, the test stops, and failure indicators
are displayed on the CRT. The indicators are a horizontal line at a given position on the CRT and repeated
characters in the annotation area of the CRT. These indicators assist in narrowing the fault location to a
defective tc. (See Memory Fault Location Table.)

If two indicators point to different faults, start with the primary indicator given in the table.

When the instrument is turned on, a power-on verification test is performed. This test runs each of the memory
test routines once and takes about 3 seconds to complete. .

System Memory Test. Select test routine #6 to test system memory. Any failure that affects the data bus also
shows up as a failure in this test. Since part of the system memory is in the character memory area, a pattern is
seen moving through the annotation area of the CRT. The annotation '#6' is not displayed. If the test stops,
refer to Memory Fault Location Table for an interpretation of the displayed failure indicators.

Program Memory Test. Select test routine #7 to test program memory. No trace or character, except for' #7,'
is displayed unless a test fails. Refer to Memory Fault Location Table for an interpretation of displayed failure
indicators.

Stroke Memory Test. Select test routine #8 to test stroke (trace) memory. A momentary display of '#8' is
followed by an unfocused pattern moving through the entire CRT area. If a test fails, refer to Memory Fault
Location Table for an interpretation of displayed failure indicators. Each cycle through the test takes about 3
seconds. If the CLEAR/RESET push button is pressed to exit this test, another power-on verification is per
formed.

MEMORY FAULT LOCATION TABLE

Primary Indicator Secondary Indicator Circuit Under Test Defective IC Test Routine
Number

Line at 0 dB Letter A System Memory * #6
Line at -5 dB Letter B System Memory 018 #6

Line at -10 dB Letter C System Memory V12 #6

Letter D Line at -15 dB Program ROM V8 #7
Letter E Line at -20 dB Program ROM V22 #7
Letter F Line at -25 dB Program ROM V29 #7
Letter G Line at -30 dB Program ROM V36 #7

Letter H Line at -35 dB Stroke Memory V33 #8
Letter I Line at -40 dB Stroke Memory V13 #8
Letter J Line at -45 dB Stroke Memory 019 #8
Letter K Line at -50 dB Stroke Memory V26 #8

*Any failure that affects both high and low nibbles of data on data bus can cause this failure.

5-30

•

•



•
Model 8569B

ADJUSTMENTS

5·16. DIGITAL STORAGE ADJUSTMENTS

REFERENCE:

A5 and A9 Schematics

NOTE

The analog horizontal and vertical gain adjustments and the video offset
adjustment mustbe performed before thedigital storage adjustments.

DESCRIPTION:

Adjustments

•

A description of all test routines is provided in the preceding section, with instructions for entering and exiting
the routines. For convenience, some descriptions are repeated in this section. The test setup for digital storage
adjustments is shown in Figure 5-12. Adjustment locations are shown in Figure 5·J3.

The following adjustments are included in this section.

Digital-to-Analog Output Adjustments
Stroke Generator Adjustments
Digital Gain and Offset Adjustments

Analog-to-Digital Input Adjustments
Peak Detector Droop Test
ADC and Peak Detector Adjustments
Sweep Offset and Gain Adjustments

EQUIPMENT:

Required equipment is listed with appropriate adjustment sections.

PROCEDURE:

Perform, as required, individual adjustment procedures provided in this section.

Stroke Generator Adjustments

DESCRIPTION:

In test routine #1, the character display verifies operation of the character ROM and associated circuitry. The
full ASCII character set is displayed.

The stairstep display verifies operation of the output digital-to-analog converter (DAC). Eleven levels should be
seen; these correspond to 512, 256, 128, 64, 32, 16, 8,4,2, 1, and O. The transitions to the last two levels are
difficult to see on the CRT trace. Note that the levelshave been offset by 128to position all of them within the
graticule area.
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FUNCTION
GENERATOR

10:1
OUTPUT V p.p PROBE

Model 8569B

•
DIGITAL VOLTMETER

INPUT

SPECTRUM ANALYZER

OSCILLOSCOPE

CH A

Figure 5-12. Digital Storage Adjustments Test Setup

The square wave is used to adjust and verify the operation of the stroke generator; there should be no more than
a minimal overshoot or undershoot. Note that the overshoot or undershoot appears at the right-hand edge of
the square wave rather than at the usual left-hand edge. This is because the CRT traces are written backward
(going from right to left).

EQUIPMENT:

Oscilloscope HP 1741A
10:1 Divider Probe , , HP l0004D

PROCEDURE:

1. Set all normal (green) spectrum analyzer controls and other controls as follows:

HP 8569B:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
INTEN . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise

HP 1741A:

CHANNEL A VOLTS/DIY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .05 (with 10:1 probe)
TIME/DIV 2 msec

2. Select test routine #1.

3. Connect oscilloscope probe to A9TPI DGTL VERT and ground probe to A9TP2 GND 3 (Figure 5-12).

4. Adjust A9R62 STROKE GAIN (Figure 5-13) so that raster (large shaded area on oscilloscope) is 3V
peak-to-peak.
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TOP VIEW

Adjustments

•

A21 VIDEO-100 Hz
ASSEMBLY

A5
X-Y AMPLIFIER
ASSEMBLY

A9
DATACONVERTER
ASSEMBLY

•

AS

A9R59
STROKE-FB

A9R62
STROKE GAIN

A9TP7
PEAK TEST

Figure 5-13. Digital Storage Adjustment Locations

A9
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Model 8569B

•
5. Adjust A9R59 STROKE-FB to minimize overshoot or undershoot at top of square wave on CRT of

spectrum analyzer.

6. Repeat steps 4 and 5 until no further adjustment is necessary.

7. Disconnect oscilloscopefrom A9TP 1.

8. Verify that all characters are fully displayed on CRT.

9. Verify that there are 11 levels on the staircase displayed in test routine #1. (The last two transitions are
difficult to discern.)

Digital Gain and Offset Adjustments

DESCRIPTION:

The digital gain and offset adjustments are performed after the analog horizontal and vertical gain adjustments
and the video offset adjustment.

PROCEDURE:

1. Set all normal (green) spectrum analyzer settings.

2. Selecttest routine #4.

3. Adjust A5RlOO DGTL X GAIN and A5R108 DGTL X OFFSET (Figure 5-13) so that vertical lines
of test pattern coincide with left and right graticule lines of CRT. Exact coincidence should occur at
graticule centerline. These two adjustments are interactive; repeat until best match is achieved.

4. Readjust A5R108 DGTL X OFFSET so that tick mark at center of display coincides with center graticule
line.

5. Adjust A5R113 DGTL Y GAIN and A5R111 DGTL Y OFFSET so that two horizontal lines of test
pattern coincide with top and bottom graticule lines of CRT. Exact coincidence should occur at graticule
centerline. These two adjustments are interactive; repeat until best match is achieved.

Peak Detector Droop Test

DESCRIPTION:

Test routine #2 is used to measure the amount of hold-mode droop in the peak detector circuit. The droop is the
amount the voltage on the hold capacitor decreases over time because of leakage of the hold capacitor and the
components connected to this capacitor. The firmware implements a digital-storage oscilloscope mode. The
sweep is triggered by a positive-going signal at the horizontal center of the screen. The sweep time per division is
adjustable by the SWEEP TIME/DIV control from 10 mSEC to 1 SEC. Note that only the right half of the
screen is used for the test mode. Trace A displays the data acquired by the sample detector, while Trace B
displays the data acquired by the peak detector.
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EQUIPMENT:

Adjustments

•

Function Generator. " " HP 3312A
Extender Board, 44-pin HP 08565-60107

PROCEDURE:

1. Set all normal (green) spectrum analyzer controls, except as indicated, and other controls as follows:

HP 8569B:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B " STORE BLANK
SWEEP TIME/DIV .5 SEC

HP3312A:

FUNCTION SQ
RANGE 1
FREQUENCY : . . . . . . . . . . . . . . . . . . . . . . . . . .. 5

2. Select test routine #2.

3. Install A9 Data Converter Assembly on extender board and ground A9TP7 PEAK TEST to A9TP6
GND. Disconnect Video Cable from A9J1 and connect Vp-p output of function generator to A9Jl.

4. Adjust OUTPUT OFFSET and AMPLITUDE of function generator so that square wave (nominally OV
to + 0.8V) viewed on CRT extends between top and bottom graticule lines.

NOTE
The input signal mustcross thehorizontal center graticule lineto trigger the
display.

5. Adjust frequency of function generator so that one full cycle of square wave is 4 divisions wide on CRT.
Set TRACE B to WRITE. Observe magnitude of droop (that is, distance of Trace B from top graticule
line). At room ambient temperature, droop should be less than 8 major divisions (full-screen vertical) in 2
horizontal divisions (1 second).

6. Connect Video Cable to A9J1, remove short from A9TP6 and A9TP7, remove extender board, and
replaceA9.

ADCand Peak Detector Adjustments

DESCRIPTION:

The peak detector is adjusted to ensure accurate digitizing of analog amplitudes in the peak detection mode.
The ADC adjustment ensures accurate conversion of horizontal and vertical analog information.
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EQUIPMENT:

Model 8569B

•
Digital Voltmeter (DVM) .. . . . . . . .. . . . . . . .. . . .. . . . . . . . . . .. . . . . . . . .. .. . . . ... HP 3455A

PROCEDURE:

1. Set all normal (green) spectrum analyzer controls, except as indicated, and other controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B WRITE
AMPLITUDE SCALE LIN
SWEEP TIME/DIV 50 mSEC
RESOLUTION BW (coupled) 1MHz
SAMPLE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Depressed
SWEEP SOURCE MNL
MANUAL SWEEP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Midrange

NOTE

Tolerance for all adjustments is ± 1 count.

2. Selecttest routine #5.

3. Connect DVM to A21TP5 VIDEO and adjust A9R23 ADC OFFSET for a Y reading of 048. Record
offset read from DVM.

4. Connect CAL OUTPUT to INPUT 500. Center signal and set ZERO SPAN.

5. Adjust FINE tuning control to peak voltage measured at A21TP5. Adjust REFERENCE LEVEL controls
for a DVM reading of 800mV plus offset recorded in step 3.

6. Adjust A9R29 ADC GAIN for a Y reading of 848.

7. Press and release SAMPLE push button to return it to normally.out position. Disconnect CAL OUTPUT
FROM INPUT 500.

8. Adjust A9R8 PK OFFSET for a Y reading of 048.

9; Reconnect CAL OUTPUT and adjust A9R14 PK GAIN for a Y reading of 848.

10. Repeat steps 3 through 9 as necessary to achieve desired readings on CRT of spectrum analyzer.
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Sweep Offset and Gain Adjustments

DESCRIPTION:

Adjustments

•

Accurate analog-to-digital (ADC) input adjustments are necessary to ensure correct start of sweep blanking,
end of sweep blanking, and maximum-level clipping. In addition, they provide an accurately calibrated HP-IB
output of the trace data. X values of 15and 495 correspond to the left- and right-edge graticule lines.

PROCEDURE:

1. Select test routine #5.

2. Set all normal (green) spectrum analyzer controls, except as indicated, and other controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B WRITE
FREQUENCY SPAN MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ZERO
SWEEP SOURCE INT
AMPLITUDE SCALE LIN

3. Adjust A9R45 SWP OFFSET for an Xmin reading of 005.

4. Adjust A9R47 SWP GAIN for an Xmax reading of 505.

5. Repeat steps 3 and 4 as necessary to achieve the desired readings.
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•
REFERENCE:

A5 and A21 Schematics

DESCRIPTION:

The CRT trace is horizontally centered, then horizontal gain is adjusted for a trace that is lOA divisions wide.
The trace is positioned on the bottom horizontal graticule line, and the 100 MHz CAL OUTPUT signal is
applied as the spectrum analyzer input. REF LEVEl is adjusted for an 800 mV output at A21TP5, and the
vertical gain is adjusted for eight divisions of CRT trace deflection. Video offset is adjusted for 0 volts output
with no signal in.

SPECTRUM
ANALYZER A21TP5 DIGITALVOLTMETER

INPUT

Figure 5-14. Horizontal and Vertical Gain Adjustments Test Setup

Figure 5-15. Horizontal and Vertical Gain Adjustment Locations

A5R64
HORIZ GAIN

A5

"A21
VIDEO 100 Hz

TOP VIEW

A21TP5

A5
X-VAMPLIFIER
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EQUIPMENT:•
Mode18569B

ADJUSTM ENTS

Adjustments

Digital Voltmeter

IWARNING I
To minimize shock hazard, use a non-metallic screwdriver for adjustment of
A5 Deflection Amplifier.

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord and remove HP 8569Btop cover.

HP3455A

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-14. Set spec
trum analyzer controls as follows:

TRACE A STORE BLANK
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01-1.8
RESOLUTION BW (coupled). 30 kHz
FREQUENCY SPAN MODE PER DIV
INPUT ATTEN 10 dB
REF LEVEL dBm - 50
REFERENCE LEVEL FINE . . . . . . . .. 0
AMPLITUDE SCALE 10 dB
AUTO STABILIZER OFF
SWEEP TIME/DIV AUTO
TUNING 0.100 GHz

NOTE

In adjusting the HORIZ GAIN potentiometer A5R64 (Figure 5·15), it is
assumed that the INT SWP ramp output of A16 Sweep Generator Assembly
is a - 5 to +5 volts ramp. (Refer to Sweep Generator Adjustments.)

3. Adjust front-panel HORIZ POSN screwdriver adjustment to place left edge of noise on far left graticule
line.

4. Set REF LEVEL dBm to - 10. Connect CAL OUTPUT to INPUT 50n. Tune signal to center graticule
line.

5. Move signal 0.4 division to left using HORIZ POSN. Right-hand edge of noise should be on far right
graticule line. Ifnot, adjust A5R64 HORIZ GAIN.

6. Repeat steps 3 through 5 until no further adjustment is necessary.

Horizontal Gain Adjustment

7. Disconnect CAL OUTPUT from INPUT 500. Set FREQUENCY SPAN MODE to ZERO SPAN and
AMPLITUDE SCALE to LIN.
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8. Adjust front-panel VERT POSN screwdriver adjustment for CRT trace two divisions above bottom hori

zontal graticule line.

9. Simultaneously depress EXT and INT SWEEP SOURCE push buttons to obtain a dot on CRT display.

10. Adjust front-panel HORIZ POSN screwdriver adjustment to set dot on center vertical graticule line.

11. Switch SWEEP SOURCE to INT. Switch HP 8569Boff.

Vertical Gain and Video OffsetAdjustment

12. Place Video Assembly A21 on extender and switch HP 8569B on.

13. With no signal in, adjust front-panel VERT POSN screwdriver adjustment to set CRT trace at bottom
horizontal graticule line. Note voltage offset at A21TP5.

14. Connect 100 MHz CAL OUTPUT signal to INPUT 50n connector and adjust front-panel TUNING
control to peak 100 MHz signal on CRT display.

15. Switch AMPLITUDE SCALE to 1 dB/div and adjust front-panel REF LEVEL controls for 800 mV plus
offset as measured at A21TP5 (step 13).

16. Connect DVM to A21TP7 and adjust A21R92 OFFSET for O.OOOV ± 1 mY.

17. Repeat steps 15 and 16 until no further adjustment is necessary.

18. Set AMPLITUDE SCALE to LIN and disconnect CAL OUTPUT from INPUT 500. Connect DVM to
A21TP8 and adjust A21R132 OFFSET 2 for O.OOOV ± 1mVas indicated on DVM.

19. Switch HP 8569B off. Replace Video Assembly A21 in HP 8569B without extender. Thrn HP 8569B on.

20. Adjust VERT POSN control to set the trace on the bottom horizontal graticule line. Note voltage offset at
A21TP5.

21. Connect CAL OUTPUT to INPUT 500. Center signal on screen and switch to ZERO SPAN. Peak signal
with FINE TUNING control and adjust REF LEVEL controls for 800 mV plus offset as measured at
A21TP5 (step 20).

22. Adjust A5R25 VERT GAIN to set trace at top graticule line.

23. Repeat steps 20 through 22 until no further adjustment is necessary.

24. Set AMPLITUDE SCALE to 1 dB/DIV and adjust REF LEVEL controls for 800 mV plus offset as
measured at A21TP5 (step 20). Adjust A21R92 OFFSET for a top line display.

25. Set AMPLITUDE SCALE to LIN. Adjust front-panel REF LEVEL controls for 800 mV plus offset as
measured at A21TP5 (step 20) and adjust VERT POSN screwdriver adjust to set trace at top graticule line.

26. Repeat steps 24and 25 until no further adjustment is necessary.
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5·18. LOG AMPLIFIER ADJUSTMENT

REFERENCE:

A22 Schematic

NOTE

The analog vertical and horizontal gain adjustments and the video offset
adjustment must be completed before the log amplifier adjustment is per-
formed. .

DESCRIPTION:

Adjustments

•

Step attenuators are used to change the input signal level in calibrated steps. The input of Video Assembly A21
is monitored and adjustments are performed to calibrate A22 Log Amplifier Assembly.

EQUIPMENT:

Digital Voltmeter HP 3455A
lo-dB Step Attenuator HP 355D, Opt. H80
I-dB Step Attenuator . . . . .. HP 355C, Opt. H80

PROCEDURE:

I. Set LINE switch to OFF, disconnect power cord, remove HP 8569B top cover, set A24S1 TEST-NORM
switch to TEST, and set A25S1 TEST-NORM switch to TEST.

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-16. Set normal
(green) settings, except as indicated, and other spectrum analyzer controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01 - 1.8
INPUT ATTEN 0 dB
REF LEVEL dBm - 50
REFERENCE LEVEL FINE . . . . . . . .. 0
RESOLUTION BW 300 kHz
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10MHz
TUNING 0.100 GHz
AMPLITUDE SCALE LIN

3. Set lo-dB step attenuator to 0 dB. Set I-dB step attenuator to 5 dB.

4. Disconnect CAL OUTPUT from step attenuator. Measure offset at A21TP5 and record.

___ mV
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•
SPECTRUM
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Figure 5-16. Log Amplifier Adjustment Test Setup

TOP VIEW

A21 A22
VIDEO 100Hz lOG AMPLIFIER

INPUT

A25S1
TEST·NORM

A24S1
TEST·NORM

A21TP5
VIDEO

Figure 5-17. Log Amplifier Adjustment Locations
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5·18. LOG AMPLIFIER ADJUSTMENT (Cont'd)

Adjustments

5. Connect CAL OUTPUT to step attenuator and adjust TUNING control to center 100 MHz signal on
CRT display. Set FREQUENCY SPAN MODE to ZERO SPAN and VIDEO FILTER to NOISE AVG.
Peak signal with FINE tuning control.

6. Adjust front-panel REF LEVEL CAL screwdriver adjustment for 800 ± 1 mV, plus offset recorded in step
4, as measured at A21TP5.

7. Set AMPLITUDE SCALE to 10dB.

8. Adjust A22R23 SLOPE for a reading of 800 ± 1 mV, plus offset recorded in step 4, as measured at
A21TP5 (Figure 5-17).

NOTE

Always keep signal peaked with FINE tuning control for maximum output at
A21TP5.

9.

lO.• - 11.

12.

13.

14.

15.

16.

17.

Set 100dB step attenuator to 60 dB and adjust A22RlO OFFSET for 200 ± 1 mV, plus offset recorded in
step 4, as measured at A21TP5.

Repeat steps 8 and 9 until no further adjustment is necessary.

Set 10-dB step attenuator to 30 dB and adjust A22R23 SLOPE for 500 ± 1 mV,plus offset recorded in step
4, as measured at A21TP5.

Set 100dB step attenuator to 0 dB and adjust A22R69 - 30 dB for 800 ± 1 mV, plus offset recorded in step
4, as measured atA21TP5.

Repeat steps 11and 12 until no further adjustment is necessary.

Set 10-dBstep attenuator to 10dB and adjust A22R23 SLOPE for 700 ± 1 mV, plus offset recorded in step
4, as measured atA21TP5.

Set 100dB step attenuator to 0 dB and adjust A22R39 -10 dB for 800 ± 1 mV,plus offset recorded in step
4, as measured atA21TP5.

Repeat steps 14and 15 until no further adjustment is necessary.

Repeat steps 8 through 16 until limits in Table 5-6are met.

•

Linear Output and Linear Step Gain

18. Set spectrum analyzer controls as follows:

INPUT ATTEN 10 dB
REF LEVEL dBm - 50
AMPLITUDE SCALE LIN
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Table 5-6. Log Fidelity Check

Model 8569B

Step Attenuator Setting (dB) DVM Reading*

0 Ref: 800 ±1 mV

10 700 ±3 mV

20 600 ±4 mV

30 500 ±4mV

40 400 ±SmV

50 300 ±6mV

60 200 ±7 mV

70 100 ±8 mV

*Plus offset

Table 5-7. Linear Gain Adjustments

Adjustment Step Attenuator Reference Level DVM Reading*

A22R34 0 -SOdBm Ref: 800 ±1 mV

A22R33 10 -60 dBm 800 ±SmV

A22R30 20 -70dBm 800 ±SmV
A22R27 30 -80dBm 800 ±5 mY

No Adjustment 40 -90dBm 800 ±lOmV

*Plusoffset

19. Set IO-dB step attenuator to 0 dB and adjust A22R34 LIN for 800 ± 1 mY, plus of{set recorded in step 4,
as measured at A21TP5.

20. Make adjustments indicated in Table 5-7.

Log Gain

21. Set spectrum analyzer controls as follows:

INPUT ATTEN 10 dB
REF LEVEL dBm - 50
AMPLITUDE SCALE 1 dB

22. Set IO-dBstep attenuator to 0 dB. Digital voltmeter (DVM) should read 800 ± 1 mY, plus offset recorded
in step 4, as measured at A21TP5.
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5·18. LOG AMPLIFIER ADJUSTMENT (Cont'd)

23. Set io.aa step attenuator to 40 dB. Set REF LEVEL dBm to -90 and adjust A22R121 LOG GAIN for
800 ± I mY, plus offset recorded in step 4, as measured at A21TP5.

24. Check log gain steps according to Table 5-8.

ErrorCheck(1 dB/DIV)

25. Set to-dB step attenuator to 0 and REF LEVEL dBm to - 50. DVM should read 800 ± I mY, plus offset
recorded in step 4, as measured at A2ITP5. Increase attenuation in I-dB steps and take DVM readings to
check log amplifier output. (Refer to Table 5-9.)

26. Return A24S1 TEST-NORM switch and A25S1 TEST-NORM switch to NORM.

Table 5-8. Log Gain Adjustment Limits

Step Attenuator Reference Level DVM Reading*

0 -50 dBm Ref: 800 ±1 mV

10 -60 dBm 800 ±3 mV

20 -70 dBm 800 ±3 mV

30 -80dBm 800 ±3 mV

40 -90dBm 800 ±3 mV

*Plus offset

Table 5-9. Log Amplifier Output Limits

STEP ATTENUATORS DVM Reading*
10 dB 1 dB

0 6 790 ±3 mV

0 7 780 ±3 mV

0 8 770 ±3 mV

0 9 760 ±3 mV

10 0 750 ±3 mV

10 1 740 ±3 mV

10 2 730 ±3 mV

10 3 720 ±3 mV

10 4 710 ±3 mV

10 5 700 ±3 mV

10 6 690 ±3 mV

10 7 680 ±3 mV

10 8 670 ±3 mV

10 9 660 ±3 mV

*Plus offset
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5·19. BANDWIDTH FILTERADJUSTMENTS

REFERENCE:

A21, A23/A27, A24, A25, and A26 Schematics

Option 002: A21 and A23/A27 Schematics

DESCRIPTION:

Each of four crystal filters is adjusted for a symmetrical and centered bandwidth while the other three filters are
disabled with crystal shorts. The LC filters are adjusted by a similar method. The 3-dB bandwidths are checked
for each RESOLUTION BW and, if necessary, adjustments are performed to give correct bandwidths.

NOTE

The following portion of the description does not apply to Option 002 instru·
ments.

The first-stage center frequency ofA26 3 MHz Filter Assembly is aligned with the center frequency of the 3 kHz
bandwidth. The bandpass of each stage of A26 is adjusted for centering and symmetry while the spectrum
analyzer is in the 1·kHz bandwidth. The LO NULL capacitor in A25 Up-Down Converter is adjusted for a
minimum 18.4 MHz LO signal to A24 Step Gain/Oscillator Amplifier Assembly. (This signal is monitored in
A23 Bandwidth Filter No.2 Assembly) DC GAIN in A25 is adjusted to set the amplitude of the 1 kHz
bandwidth relative to the amplitude of the I MHz bandwidth. The 3-dB points of the .3 kHz and .1 kHz
bandwidths are measured to ensure that they are within tolerance.

EQUIPMENT:

Oscilloscope ;..................... HP 1741A
Spectrum Analyzer " HP 140T/8552B
Frequency Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5342A, Opt. 005
DC Power Supply. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 6214A
1:1 Divider Probe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 10007D
10:1 Divider Probe. '" . '" , " , HP 10004D
BNC Tee HP 1250-0781
Cable , .. , " " HP 11592-60001
Crystal Short (3 required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. See Figure 5-19.

NOTE

A crystal short consists of a .01 /-IF capacitor (HP Part No. 0160-0161) and a
90.9 ohm resistor (HP Part No. 0757·0400) connected in series. Two square
terminal connectors (HP Part No. 0362·0265) are used for connecting the
crystal short across the test points.

~.'''''''-~
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5·19. BANDWIDTH FILTER ADJUSTMENTS (Cont'd)

CONFIGURATION A
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Figure 5-18. Bandwidth Filter Adjustment Test Setup
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5-19. BANDWIDTH FILTERADJUSTMENTS (Cont'd)

CAPACITOR RESISTOR

RECEPTACLES

Figure 5-19. Crystal Short Configuration

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569Btop cover.

Crystal Alignment

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-18. With
normal settings (green), set spectrum analyzer controls as follows:

TRACE A ". . . . . . . . . . . . . . . .. WRITE
TRACE B " , STORE BLANK '7 ~"-

FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01 -1.8 ...;.....
INPUT ATTEN 10dB '.
REF LEVEL dBm 0
REFERENCE LEVEL FINE - 10
RESOLUTION BW ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 kHz
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20 kHz
AMPLITUDE SCALE LIN
TUNING 0.100 GHz

3. Connect 100MHz CAL OUTPUT signal to INPUT 500 connector and adjust TUNING control-to center
100MHz signal on CRT display.

4. Connect crystal shorts (through cover access holes) across each pair of the following test points: A23TPlI
A23TP2, A27TPlIA27TP2, and A27TP4/A27TP5.

5. Adjust front-panel TUNING control to center bandpass spike (Figure 5-21)on CRT display.

NOTE

A non-metallic tuning tool is required for all crystal filter and LC filter adjust
ments

6. Adjust A23C54 CTR and A23C38 SYM (Figure 5-20) for a centered and symmetrical bandpass. Crystal
center adjustment A23C54 is adjusted for minimum signal amplitude (Figure 5-21).

7. Remove crystal short across A23TPlIA23TP2 and short A23TP4 to A23TP5. --.
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TOP VIEW

Adjustments

A2l A23
VIDEOASSY BWFILTERNO.2

J.~iI--

A23/A27

A24
STEP GAIN
AMPLIFIER/
OSCILLATOR

A27
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A25
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A26
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C73
lC DIP

C74
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Figure 5-20. Bandwidth Filter Adjustment Locations
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eTR 100.0 MHz SPAN 20 kHz/ RES BW 30 kHz VF .03
REF -12 dBm LINEAR ATTEN 10 dB SWP AUTO
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V <, CHECK CENTERING -

/ -,
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CHECK SYMMETRY
'-----.
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Figure 5-21. Crystal Filter Adjustment

Model 8569B

•

~

8. Adjust A23C25 CTR and A23C15 SYM for a centered and symmetrical bandpass. Adjust A23C25 CTR
for minimum signal amplitude (Figure 5-21).

9. Switch AMPLITUDE SCALE to 5 dB and remove crystal short from A27TP4/A27TP5 and short~~
A23TPI toA23TP2. . - -ec..... -..-,

10. Adjust A27C54 CTR and A27C38 SYM for a centered and symmetrical bandpass. Adjust A27C54 CTR
for minimum signal amplitude (Figure 5-21).

11. Remove crystal short from,A27TPl!A27TP2 and short A27TP4 to A27TP5.

12. Adjust A27C25 CTR and A27C15 SYM for a centered and symmetrical bandpass. Adjust A27C25 CTR
for minimum signal amplitude (Figure 5-21). Remove all crystal shorts from spectrum analyzer.

LC Alignment

13. Set FREQUENCY SPAN/DIY to 20kHz and AMPLITUDE SCALE to LIN. Adjust TUNING control to
center 100 MHz signal on CRT display, then set RESOLUTION BW control to 3 MHz. Set A21S1
NORM-TEST switch to TEST.

14. Install A23 Bandwidth Filter No.2 Assembly on extender board and perform preliminary LC filter adjust
ment as follows:

NOTE

It might be necessary to adjust the REFERENCE LEVEL FINE control to
obtain an on-screen display during the follOWing adjustments.

a. Short to ground following test points: A23TP6, A27TP3, and A27TP6.
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Adjustments

•

b. Center 100 MHz CAL OUTPUT signal on CRT display. Adjust A23C73 LC DIP for minimum
signal amplitude.

c. Disconnect short to ground from A23TP6 and connect short to A23TP3. Center 100 MHz CAL
OUTPUT signal on CRT display. Adjust A23C74 LC DIP for minimum signal amplitude. .

d. Reinstall A23 and install A27 Bandwidth Filter No. 1 Assembly on extender board with shorts to
ground connected to A23TP3, A27TP3, and A27TP6.

e. Disconnect short to ground from A27TP3 and connect short to A23TP6. Center 100 MHz CAL
OUTPUT signal on CRT display. Adjust A27C73 LC DIP for minimum signal amplitude.

f. Disconnect short to ground from A27TP6 and connect short to A27TP3. Center 100 MHz CAL
OUTPUT signal on CRT display. Adjust A27C74 LC DIP for minimum signal amplitude e :

g. Remove jumpers to ground and reinstall A27 Bandwidth Filter No. 1 Assembly. Replace covers on
.A23 and A27 Bandwidth Filter Assemblies.

NOTE

WhenA23andA27 Bandwidth FilterAssemblies are installed with covers in
place, midget copper alligator clips (HP PartNo. 1400·0483) can be used to
shorttestpoints to cover.

15. Short to ground A23TP6, A27TP3, and A27TP6. Set RESOLUTION BW to 30 khz and center signal. Set
RESOLUTION BW to 100kHz. Adjust A23C23 LC CTR to center bandpass display on CRT screen.

16. Disconnect short to ground from A23TP6 and connect to A23TP3. Set RESOLUTION BW to 30 kHz
and center signal. Set RESOLUTION BW to 100 kHz. Adjust A23C45 LC CTR to center bandpass
display on CRT screen.

17. Disconnect short to ground from A27TP3. Short to ground A23TP3, A23TP6, and A27TP6.

18. Set RESOLUTION BW to 30 kHz and center signal. Set RESOLUTION BW to 100kHz. Adjust A27C23
.LC CTR to center bandpass display on CRT screen.

19. Disconnect short to ground from A27TP6 and connect to A27TP3. Set RESOLUTION BW to 30 kHz
and center signal. Set RESOLUTION BW to 100 kHz. Adjust A27C45 LC CTR to center bandpass
display on CRT screen.

20. Disconnect shorts to ground from A23TP3, A23Tp6, and A27TP3. Set A21S1 NORM-TEST switch to
NORM. Set RESOLUTION BW to 30 kHz and FREQUENCY SPAN/DIV to 2 kHz. Adjust TUNING
control to center bandpass display on CRT screen. Turn AUTO STABILIZER on.

21. Switch RESOLUTION BW from 30 kHz to 10 kHz and check that signal shift does not exceed 3 kHz (1.5
divisions). If signal shift is out of tolerance, repeat steps 2 through 12.

/
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•
22. Set FREQUENCY SPAN/DIV to 10 kHz. Adjust FINE tuning control to center bandpass display on

CRT screen. Set RESOLUTION BW to 100 kHz and note where signal crosses center vertical graticule
line. Adjust A23C23, A23C45, A27C23, and A27C45 in succession so that amplitude of signal is peaked
where it intersects center vertical graticule line. Repeat adjustments until 30- and l00-kHz bandwidths are
centered. If signal shift between 30 kHz and 100 kHz is greater than 10 kHz (1 division), repeat steps 13
through 21.

Bandwidth Amplitude

23. Set RESOLUTION BW to 3 MHz, FREQUENCY SPAN/DIV to 2 kHz, and AUTO STABILIZER on.

24. Adjust FINE TUNING and REFERENCE LEVEL FINE for a centered signal with 7 division amplitude.

25. Set RESOLUTION BW to 100 kHz and center signal with FINE TUNING control. Adjust A23R26 LC
and A27R26 LC equally to obtain a 7 division amplitude signal.

26. Set RESOLUTION BW to 3 kHz and center signal with FINE TUNING control. Adjust A23R31 XTL
and A27R31 XTL equally to obtain a 7 division amplitude signal.

NOTE

Steps 27 through 29 are performed only on Option 002 instruments.

27. Uncouple RESOLUTION BW and FREQUENCY SPAN/DIV switches. Set TRACE A and TRACE B to
STORE BLANK. Set FREQUENCY SPAN/DIV to 1 kHz and RESOLUTION BW to 1 kHz. Couple
switches in this position. Set AMPLITUDE SCALE to 1 dB/DIY.

28. Center 100 MHz signal with FINE TUNING control and adjust REFERENCE LEVEL FINE to obtain a
7 division amplitude signal.

29. Step RESOLUTION BW switch from 1 kHz to 300 kHz and check that amplitude variation from seventh
graticule line is less than ± 0.5 dB. Check that signal amplitude for 300 kHz and 3 MHz RESOLUTION
BW positions is within ± 0.4 dB of seventh graticule line. (The 1 kHz RESOLUTION BW position was
used for amplitude reference in step 27 and should be on seventh graticule line.) If signal amplitude for 300
kHz position is out of tolerance, repeat steps 14 through 21. If signal amplitude for 3 MHz position is out
of tolerance, check Third Converter bandpass shape according to Third Converter adjustment procedure.

3·dB Bandwidth Adjustments

30. Set TRACE A to WRITE and TRACE B to STORE BLANK. Set AMPLITUDE SCALE to LIN, RESO
LUTION BW to 3 MHz, and FREQUENCY SPAN/DIV to .5 MHz. Adjust REFERENCE LEVEL
FINE to set signal peak 7.1 divisions above graticule baseline.
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5-19. BANDWIDTH FILTER ADJUSTMENTS (Cont'd)
NOTE

Adjustment of the3 dBbandwidth for the 100kHzand30kHz RESOLUTION
BW positions requires changing the factory-selected resistors. The 100kHz
bandwidth narrows with an increase in resistor values. The 30 kHz band
width widens with an increase in resistor values. While the resistors
selected for each bandwidth (100kHz or 30 kHz) do not need to be of the
same value, theyshould notvary from each other bymore than 10percent.

NOTE

The 1 kHzbandwidth isadjusted here only inOption 002instruments.

Adjustments

31. Perform 3-dB bandwidth adjustment listed in Table 5-10. Maintain signal peak 7.1 divisions above grati
cule baseline, and adjust for correct bandwidth 5 divisions above graticule baseline. Measure 3-dB barid
width with a frequency counter as follows:

a. Set SWEEP SOURCE to MNL, and connect frequency counter to rear panel 21.4 MHz IF OUTPUT
connector.

Table 5-10. 3-dB Bandwidth Adjustments and Limits

RESOLUTION FREQUENCY ADJUSTMENT J dB BANDWIDTH
BW SPAN/DIV LIMITS

3 MHz .5 MHz A2IR77 3 MHz 2.55 to 3.45 MHz

I MHz .2 MHz A21R74 I MHz 0.85 to 1.15 MHz

300 kHz 50kHz A21R71 300 kHz 255 to 345 kHz

100 kHz 20kHz A23RI9*, A23R43*, 85 to lIS kHz
A27RI9*, A27R43*

30 kHz 5 kHz A23R23*, A23R48* 25.5 to 34.5 kHz
A27R23*, A27R48*

10 kHz 2 kHz A21R58 10 kHz 8.5 to 11.5 kHz

3 kHz I kHz A21R55 3 kHz 2.5 to 3.5 kHz

I kHz (Option 002 only) I kHz A21R52 I kHz 0.8 to 1.2 kHz
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•
b. Adjust MANUAL SWEEP control to position CRT trace at lower frequency 3 dB point, then upper

frequency 3-dB point. Note that frequency difference between 3-dB points. is within 15 percent of
selected RESOLUTION BW. If not, repeat corresponding 3-dB bandwidth adjustment. (The 3-dB
point is 5 divisions above graticule baseline when signal peak is 7.1.divisions above graticule base
line.)

c. Set SWEEP SOURCE to INT.

32. For Option 002 instruments only, set LINE switch to OFF, remove power cord, and install HP 8569Btop
cover.

3 MHz Filter Adjustments

NOTE

In the following procedures, which do not apply to Option 002 instruments,
de power supply outputs should be floating.

33. Remove right side panel and disconnect green coax cable (W22) from A29J6 21.4 MHz IF input, located
on right-hand side near rear of instrument. Connect equipment as shown in Figure 5-18, Configuration B.
Set controls as follows:

HP8569B:

TRACE A :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01-1.8
INPUT ATTEN 10dB
REF LEVEL dBm ~ '. . . . . . . . . .. 0
REFERENCE LEVEL FINE 0
RESOLUTION BW (coupled) ~........................................ 3 kHz
AMPLITUDESCALE ' LIN
SWEEP TIME/DIV 20 mSEC

HP8443A:

RF OUTPUT LEVEL - 25 dBm
POWER ON
FUNCTION ' TRACKANALYZER

HP 8552B:

SCAN MODE EXT
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HP 8553B:

Adjustments

•"'" '-.

- "

•

BANDWIDTH 10kHz
SCAN WIDTH .5 kHz/DIY
FREQUENCy 21.4MHz

HP 1741A:

MODE AVSB
CHAN A ;........... .05/DIV (AC coupled)
CHAN B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .5/DIV (DC coupled)
MAG , X5

34. Adjust de power supply to center scan on 140-series spectrum analyzer. Adjust oscilloscope horizontal
position to center external horizontal sweep.

35.. Set HP 8569BRESOLUTION BW to 3 kHz and adjust REF LEVEL dBm controls to place peak of signal
approximately at sixth graticule line. Adjust HP 8553B FREQUENCY FINE TUNE control to center
signal on HP 8569BCRT display.

36. Connect 1:I divider probe to A26TP3 and set HP 8569BRESOLUTION BW to 1 kHz .

NOTE

A non-metallic tuning tool is required for all crystal filter and LO adjust
ments.

NOTE

In the following steps, keep signal centered on the HP 8569B CRT cUsplay by
adjusting the HP 85538 FREQUENCY FINE TUNE control as necessary with
the HP 8569B RESOLUTION BW set to 3 kHz.

37. Adjust A26C3 CTR for minimum signal amplitude on oscilloscopedisplay.

38. Set RESOLUTION BW to 100 Hz and adjust A24C35 (LO adjustment) to center signal on oscilloscope
display.

39. Repeat steps 36 and 38 until no further adjustment is necessary.

40. Set RESOLUTION BW to I kHz and adjust A26C2 SYM and A26C3 CTR for a centered and symmetri
cal bandpass of minimum amplitude on oscilloscopedisplay.

41. Connect oscilloscope 1:1 divider probe to A26TP5 and adjust A26C12 SYM and A26C13 CTR for a
centered and symmetrical bandpass of minimum amplitude on oscilloscope display.
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42. Connect oscilloscope 1:1 divider probe to A26TP7 and adjust A26C19 SYM and A26C20 CTR for a

centered and symmetrical bandpass of minimum amplitude on oscilloscope display.

43. Connect oscilloscope I: I divider probe to A26TP9 and adjust A26C25 SYM and A26C26 CTR for a
centered and symmetrical bandpass of minimum amplitude on oscilloscope display.

44. Disconnect oscilloscope probe and adjust A26C32 SYM and A26C33 CTR for a centered and symmetrical
bandpass on CRT display of spectrum analyzer.

45. Check that HP 8569B RESOLUTION BW is set to 1 kHz. Disconnect signal from tracking generator and
reconnect W22 to A29J6. Disconnect CAL OUTPUT from INPUT 500 connector. Set INPUT ATTEN to
odB, REF LEVEL dBm to - 50, REFERENCE LEVEL FINE to - 12, FREQUENCY SPAN MODE to
ZERO SPAN, and SWEEP TIME/DIV to 1 mSEC.

46. Connect oscilloscope 10:1 divider probe to A23TP1 in A23 Bandwidth Filter No.2 Assembly. Set HP
1741A to MAIN sweep, CHAN A to .05 VOLTA/DIY, CHAN B off (push button out), TIME/DIV to .05
~SEC, and MAG to X5. Adjust A25C24 LO NULL for minimum signal amplitude on oscilloscope.
Disconnect 10:1 divider probe from HP 8569B.

47. Connect 100 MHz CAL OUTPUT signal to INPUT 500 connector. Set HP 8569B REF LEVEL dBm to 0,
INPUT ATTEN to 10 dB, RESOLUTION BW to 1 MHz, FREQUENCY SPAN MODE to PER DIY,
SWEEP TIME/DIV to AUTO, and FREQUENCY SPAN/DIV to 1 MHz.

48. Adjust TUNING control to center signal on CRT display. Adjust REFERENCE LEVEL FINE control to
set 100 MHz signal peak on fifth graticule line.

49. Set RESOLUTION BW to 1 kHz and FREQUENCY SPAN/DIV to 1 kHz (center signal on CRT).
Adjust A25R20 DC GAIN to set 100 MHz signal peak on fifth graticule line. If adjustment does not have
enough range, change value of factory-selected resistor A25R23*. An increase in resistance increases signal
amplitude.

50. Set RESOLUTION BW to.l kHz and center 100 MHz CAL OUTPUT signal on display. Adjust A26R53
100 Hz GAIN to set 100 MHz signal peak of fifth graticule line.

3 dB Bandwidth Verification

51. Set RESOLUTION BW to 1 kHz, FREQUENCY SPAN/DIV to 1 kHz, and AMPLITUDE SCALE to
LIN. Connect frequency counter to rear panel 21.4 MHz IF OUTPUT connector.

52. Adjust REFERENCE LEVEL FINE control to set 100 MHz signal peak 7.1 divisions above bottom
graticule line.

NOTE

When the signal peak is set to 7.1 divisions, the 3 dB bandwidth points are
located 5 divisions above the bottom graticule line.
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5-19. BANDWIDTH FILTER ADJUSTMENTS (Cont'd)

53. Measure 3-dB bandwidths for each RESOLUTION BW listed in Table 5-11 as follows:

a. Set SWEEP SOURCE to MNL.

Adjustments

•

b. Adjust MANUAL SWEEP control to position trace on lower frequency 3 dB point. Record fre
quency counter indication.

Frequency MHz

c. Adjust MANUAL SWEEP control to position trace on upper frequency 3 dB point. Record fre
quency counter indication.

Frequency MHz

d. Subtract frequency recorded in step 53b from frequency recorded in step 53c. This frequency differ
ence is 3-dB bandwidth; check that is is within 3-dB bandwidth limits listed in Table 5-11.

e. If 1 kHz RESOLUTION BW is out of tolerance, change values of factory-selected resistors listed in
Table 5-11. These resistors must be changed in pairs (shown by parentheses), and parallel resistance
of any pair should not vary more than 10 percent from parallel resistance of any other pair.

f. If.3 kHz or .1 kHz RESOLUTION BW is out of tolerance, change values of factory-selected
resistors listed in Table 5-11. Each resistor in a set must have a value within 10 percent of other
resistors.

54. When adjustment is completed, set LINE switch OFF, disconnect power cord, and install HP 8569B top
and side covers.

Table 5-11. Factory-Selected Resistors

Resolution BW Factory-Selected Resistors 3 dB BW Limits

1 kHz (A26R9, A26Rl 0), (A26RI9, A26R20), (A26R29, A26R30), 0.8 to 1.2 kHz
(Except for Option 002) (A26R39, A26R40), (A26R49, A26R48)

.3 kHz A26R7,A26RI8,A26R28,A26R37,A26R46 255 to 345 Hz

.1 kHz A26RI7,A26R27,A26R36,A26R45,A26R64 85 to 115 Hz
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•5·20. STEP GAIN ADJUSTMENTS

REFERENCE:

A21 and A24 Schematics

DESCRIPTION:

The 0 dB and -12 dB adjustments are set to calibrate the front-panel REFERENCE LEVEL FINE control.
A24 Step Gain Amplifier Assembly is then adjusted forcalibrated 10 dB steps.

EQUIPMENT:

Digital Voltmeter HP 3455A
Signal Generator HP 8640B, Opt. 001
10 dB Step Attenuator HP 355D, Opt. H80
1 dB Step Attenuator HP 355C, Opt. H80
Extender Board (2 x 22 pin) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 08565-60107
Resistor, 51.50 ::-...... HP 0757-0394
Terminal Connectors (2) HP 0362-0227
Adapter, BNC (f) to Alligator Clips HP 8120-1292

RFOUTPUT

SIGNAL GENERATOR

51.1nRESISTOR

CONNECTORS
(TO PINS 23ANO24)

U
INPUT

DIGITAL VOLTMETERA21TP5

~Or
ggg @ @ (§)
oOo.OaDO[[[IIJ

00c@ ~~.o@ 0~

RESISTOR LOAD

10dBSTEP ldB STEP
ATIENUATOR ATIENUATOR

Figure 5-22. Step GainAdjustment Test Setup
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5·20. STEP GAIN ADJUSTMENTS (Cont'd)

TOP VIEW

Adjustments

A2l
VIDEO

ASSEMBLY

A24
STEP GAIN
AMPLIFIER

.~

A28
VARIABLE
GAIN
AMPLIFIER

.--

Figure 5-23. Step Gain Adjustment Locations

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover.

2. Connect 51.5-ohm resistor between pins 23 and 24 on extender board (Figure 5-22). Remove A28 Variable
Gain Amplifier and install extender board in its place. (Do not install A28 on extender board.)

3. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-22.

4. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as fol
lows:

TRACE A : " " WRITE'
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
INPUT ATTEN 0"
REF LEVEL dBm - 10
REFERENCE LEVEL FINE ".. -12
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 MHz
FREQUENCY SPAN/DIV 20 MHz
AMPLITUDE SCALE " ".......................... 1 dB
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5·20. STEPGAIN ADJUSTMENTS (Cont'd)

5. Set 10-dB step attenuator to 0 dB and I-dB step attenuator to 12 dB. Set signal generator for a 21.4 MHz,
-3 dBm output.

6. Adjust signal generator output frequency for maximum signal level on CRT display.

7. Adjust A24R6 -12 dB (Figure 5-23) clockwise until trace stops rising. Then adjust A24R6 counterclock
wise to set signal level 0.4 division below maximum.

8. Adjust signal generator output level to position CRT trace on center horizontal graticule line.

9. Set REFERENCE LEVEL FINE control to 0 dB and I-dB step attenuator to 0 dB.

10. Adjust A24R5 0 dB to position CRT trace on center horizontal graticule line.

11. Set RESOLUTION BW to 1 MHz, AMPLITUDE SCALE to LIN, and VIDEO FILTER to .01.

12. Disconnect alligator clips from extender board and record offset voltage measured at A21TP5.

Offset mV

13. Reconnect alligator clips to extender board and set output level of signal generator to 0 dBm. Adjust
A24R4 RF GAIN for 800 mV plus offset measured at A21TP5 in step 11. (If A24R4 does not have
sufficient adjustment range, change value of A27R3*. An increase in resistance will decrease voltage at
A21TP5.

14. Perform step gain adjustments for each REF LEVEL dBm (at both 1- and 100dB step attenuator settings)
in Table 5-12.

15. Set LINE switch OFF, remove extender board, install A28 Variable Gain Amplifier Assembly, and set
LINE switch to ON. Connect step attenuator output to INPUT 500 connector of spectrum analyzer. Tune
spectrum analyzer to 21 MHz, center signal on screen, and set AMPLITUDE SCALE to 10 dB.

16. Set REF LEVEL dBm to -10 and 100dB step attenuator to 10 dB. Note signal level.

17. Set REF LEVEL dBm to -50 and step attenuator to 50 dB. Adjust A24Rl 40 dB to place signal at
reference level noted in step 16.

18. When adjustment is complete, set LINE switch OFF, disconnect power cord, remove extender board, and
install HP 8569Btop cover.

Table 5-12. REF LEVEL Step Gain Adjustment

Step Attenuator

RIEF LEVEL 10dB 1 dB Adjustment Voltage A21TP5

-lOdBm OdB OdB A24R4GAIN Reference (800 mV +offset)

-20 dBm 10dB OdB A24R3 10 dB Reference ±5 mV

-30dBm 20 dB OdB A24R220dB Reference ±5 mV

-40 dBm 30dB OdB None Reference ±5 mV

-50dBm 30 dB 5 dB A24Rl 40 dB Reference ±5 mV -
-60dBm 40 dB 5 dB None Reference ±5 mV
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5·21. SWEEP GENERATOR ADJUSTMENTS

REFERENCE:

A16 Schematic

DESCRIPTION:

Adjustments

The + 10V Temperature Variable Supply (+ lOVTV) is adjusted during the first five minutes of instrument
operation. The sweep generator is then adjusted to sweep at - 5.2V and to start retrace when the sweep ramp
reaches +5.2Y. A counter with a time-interval function is used to calibrate the sweep times.

EQUIPMENT:

Digital Voltmeter HP 3455A
Electronic Counter , " " HP 53OOAl5302A

A16TP4

W

SPECTRUM ANALYZER

DIGITAL VDLTMETER

•

Figure 5-24. Sweep Generator Adjustment Test Setup, Voltage Measurements

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569Btop cover.

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-24. Set all
normal (green) settings, except as indicated, and other spectrum analyzer controls as follows:

TRACE A STORE BLANK
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
RESOLUTION BW 10kHz
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100MHz
SWEEP TRIGGER SINGLE
VIDEO FILTER OFF
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5·21. SWEEP GENERATOR ADJUSTMENTS (Cont'd)

TOP VIEW

Model 8569B

•

A16
SWEEP
GENERATOR
ASSEMBLY

-.::;.•
/.- ,'~

Figure 5-25. Sweep Generator Adjustment Locations

+10V Temperature Variable Supply

NOTE

The +10V Temperature Variable Supply (+10 VTV) must be adjusted while
the spectrum analyzer is still cold, during first five minutes of operation. If
instrument has been operating, turn off spectrum analyzer and remove A16
Sweep Generator Assembly. Let A16 assembly cool for 15 minutes. Replace
A16 board and proceed with adjustment of A16R9 +10 VTV during first five
minutes of operation. .

3. Connect digital voltmeter to A16TP3 + 10 VTV and use A16TP4 for ground return. Adjust A16R9 + 10
VTV for + 10.00 ± 0.01V (See Figure 5-25).

Sweep Ramp

4. Connect digital voltmeter to A16TP6 INT SWP and use A16TP4 for ground return. Press START/
RESET and adjust A16R131 SWP START for a reading at A16TP6 of -5.200 ±O.OOSV.
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5·21. SWEEPGENERATOR ADJUSTMENTS(Cont'd)

NOTE

Adjustment of A16R74 SWP STOP is performed by noting the sweep ramp
voltage just prior to sweep retrace. A16R74 is then adjusted to trigger sweep
retrace when the sweep ramp reaches +5.2V. To accurately determine
sweep ramp voltage, slow sweep time per division by setting VIDEO FILTER
to .03 when CRT trace is within 0.5division of right graticule edge.

5. Press START/RESET push button to start sweep. When trace is within 0.5 division of right graticule edge,
set VIDEO FILTER to .03 or lower to slow sweep. Note digital voltmeter indication just before sweep
retrace (maximum positive sweep ramp voltage).

6. Adjust A16R74 SWP STOP for a maximum sweep ramp voltage (step 5) of +5.200 ±0.005"Y. A clockwise
adjustment of A16R74 increases the sweep ramp voltage required to trigger retrace. Continue adjustment
until sweep retrace is triggered at +5.200 ± 0.005"Y.

Sweep Time
NOTE

A simple differentiator circuit is required to be sure that triggering of the
sweep is fast enough to provide an accurate counter reading. The circuit is
included in Figure 5·26. Be sure the differentiator is connected with the
resistor on the counter side of the circuit.

TO COUNTER

BNC
TEE

10K

COUNTER

470pF
TOHP85698

AI6TP4

W

fn ' .
ggg @ @ (!)
oOo.CaDCa:IID

00 c@ tzgaw.c@ 0 'b
SPECTRUM ANALYZER

Figure 5-26. Sweep Generator Adjustment Test Setup, Sweep Time Measurements

7. Set all normal (green) settings, except as indicated, and other spectrum analyzer controls as follows:

TRACE A , WRITE
TRACE B , STORE BLANK
SWEEP TIME/DIV 2 mSEC
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•5·21. SWEEP GENERATOR ADJUSTMENTS (Cont'd)

8. Set HP 5302A controls as follows:
TIME BASE 10 jJs

FUNCTION , II. A TO B
A 50 MHz Pulse switch down
B 10 MHz Pulse switch up

9. Connect A 50 MHz and B 10MHz connectors of HP 5302A with a BNC tee and a short BNC cable.

10. Use A16TP5 LO SWP and A16TP4 signal ground for input to HP 5302A.

11. Adjust A16R19 2MS for a counter reading of 20.8 ±0.5 ms.

12. Set SWEEP TIME/DIV to 1 mSEC. Adjust A16R15 1 MS for a counter reading of 10.4 ± 0.2 ms.

13. The 1 MS and 2 MS potentiometers are interactive. Repeat steps 11 and 12 until both the 1 MS and 2 MS
adjustments are within limits.

Auto Sweep Time Limit

14. Set FREQUENCY SPAN/DIV to 100 MHz, RESOLUTION BW to 3 MHz, SWEEP TlME/DIV to
AUTO.

15. Adjust A16R25 AST LIMIT for a counter reading of 72.8 ± 1.0 ms.

16. With RESOLUTION BW set to 3 MHz, verify auto sweep times at the FREQUENCY SPAN/DIV set
tings in Table 5-13. If any counter reading is not within limits, troubleshoot and repair the board.

17. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B top
cover.

Table 5-13. Auto Sweep Time Limits

COUNTER READOUT (MS)
FREQUENCY DGTL

SPAN/DIV AVG Min. Actual Max.

500 MHz Out 234 286

200 MHz Out 107 121

100 MHz Out 68 78

100 MHz In 107 121

50 MHz Out 68 78

FULL (F), Band 1 Out 107 121

FULL (F), Band 2 Out 235 285

FULL (F), Band 3 Out 235 285

FULL (F), Band 4 Out 470 570

FULL (F), Band 5 Out 470 570

FULL (F), Band 6 Out 470 570

FULL (F), Band 7 Out 940 1140

FULL (F), Band 8 Out 940 1140

MULTIBAND (1.7 -22 GHz) Out 940 1140
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5·22.' +10V REFERENCE AND DIGITAL READOUTADJUSTMENTS

REFERENCE:

A12 and A17 Schematics

DESCRIPTION:

Adjustments

•

The + IOV reference supply in A17 Frequency Control Assembly is adjusted, and the offset in the center
frequency output (to A12 DVM Analog Assembly) is adjusted for a null. A12 DVM Analog Assembly is then
adjusted to give a calibrated front-panel FREQUENCY GHz digital readout.

DIGITAL VOLTMETER

INPUT

Figure 5-27. +10V Reference and Digital Readout Adjustment Test Setup

EQUIPMENT:

Digital Voltmeter

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569Btop cover.

HP3455A

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-27. Set all
spectrum analyzer controls to normal (green) settings, and FREQUENCY BAND GHz to .01- 1.8.

NOTE

For all digital voltmeter measurements, use A17TP6 for ground return.

+ 10V Reference Adjustment

3. Connect digital voltmeter to A17TPI + lOVR and adjust A17R11 + lOVR (Figure 5-28) for + 10.000
± 0.0002Y. If unable to adjust A17R11 for + lOY, change factory-selected resistor AI7R9*. Decrease in
A17R9* decreases voltage.

4. Jumper A17TP5 CENT FREQ to A17TP8 and connect digital voltmeter to A17TP5 CENT FREQ.
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•5-22. +10V REFERENCEAND. DIGITAL READOUTADJUSTMENTS(Cont'd)

TOP VIEW A12

A17

•A17R125
CENTER FREQ

OFFSET

Al2Rl8 Al2R53 Al2R56

11111111 III III 1111 III 0~
A12R37

INPUT
BAL

Al2
DVM
ANALOG
ASSEMBLY A12E7---~~~~~~~

A17
FREQUENCY
CONTROL
ASSEMBLY

. Figure 5-28. +1OVReference and Digital Readout Adjustment Locations

5. Adjust Al7Rl25 CENTER FREQ OFFSET for a digital voltmeter reading of 0.0000 ± 0.0002Y.

6. Disconnect jumper between Al7TP5 CENT FREQ and A17TP8.

Digital Readout Adjustment

7. Install Al2 DVM Analog Assembly on extender board and connect jumper between Al2E7 and AI2TP2.
Connect digital voltmeter to Al2TP1.

8. Adjust A12R37 INPUT BAL for a digital voltmeter reading of 0.000 ± 0.0001Y. Disconnect jumpers and
reinstall AI2.DVM Analog Assembly.

9. Adjust front panel TUNING control for a 0.0000 ±O.oooIV digital voltmeter reading at Al7TP5 CENT
FREQ.

lO. Adjust Al2R56 ZERO ADJ for a flickering minus sign on the front panel FREQUENCY GHz digital
readout.
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5-22. +10V REFERENCE AND DIGITAL READOUT ADJUSTMENTS (Cont'd)

Adjustments

•

11. Adjust TUNING control for a 0.0005 ±O.OOOIV digital voltmeter reading at A17TP5 CENT FREQ.

12. Adjust A12R53 HYST for a FREQUENCY GHz display flickering between 0.000 GHz and 0.001 GHz.

13. Switch FREQUENCY BAND to 8.5 -18 GHz and adjust front panel TUNING control for 10.0000
± 0.0002V at A17TP5 CENT FREQ.

14. Adjust A12R18 REF ADJ for a FREQUENCY GHz display of 10.000GHz.

15. Set LINE switch OFF, disconnect power cord, and install HP 8569Btop cover.
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REFERENCE:

A 19Schematic

DESCRIPTION:

ADJUSTM ENTS

Model 8569B

•
The YIG-Thned Oscillator (YTO) output frequency is calibrated by supplying a known tuning voltage and
adjusting YTO offset and gain adjustments for the correct first local oscillator output frequency. The YIG
Tuned Filter (YTF) offset and gain adjustments are performed to track the YTF bandpass with the YTO
frequency.

NOTE

Allowat leastonehourwarm-up before performing YIG Driver adjustments.

EQUIPMENT:

Digital Voltmeter HP 3455A
Frequency Counter HP 5342A, Opt. 005
Comb Generator HP 8406A
10 dB Attenuator HP 8419B,Opt. 010
Cable Assembly HP 8120-1578

COMB
FREQUENCY COUNTER GENERATOR

SPECTRUM
ANALYZER A19TPI

:.f~F .
• ggg ® ® (;)
lIiiiiiiii_~oo OoCtIDDl:DJ:D

iD 0 "@ ~ "'gD."@ 'b

DIGITAL VOLTMETER

ggg ggg . o·
000000· •
o a DOD 0

INPUT

••••
• •
000

•
1st LO

OUTPUT INPUT50n lUdB
ATIENUATOR

OUTPUT

Figure 5-29. YIG Driver Adjustment Test Setup

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, remove HP 8569B top cover, and remove A14 Tuning
Stabilizer Control Assembly.

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-29.

3. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as fol
lows:

FREQUENCYBANDGHz 1.7-4.1 __•
FREQUENCY SPAN MODE ZERO SPAN
AUTO STABILIZER OFF
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5·23. YIG DRIVER ADJUSTMENT (Cont'd)

TOP VIEW

Adjustments

• ;'
'WI It' t 11 .•.

A19
YIG DRIVER
ASSEMBLY

A14
TUNING
STABILIZER
CONTROL
ASSEMBLY

Figure 5-30. YIG Driver Adjustment Locations

NOTE

Foralldigitalvoltmeter measurements, useA19TP1 fortheground.

4. Connect frequencycounter through a 10dB attenuator to front-panel lSI' LO OUTPUT connector.

5. Connect digital voltmeter to A19TP4 YTO FA and adjust front-panel TUNING control for -10.2500
±0.OOO5Y.

6. Adjust A19R5 YTO OFFSET (Figure 5-30) for a frequencycounter reading of 2.050 ± 0.0002GHz.

7. Adjust front-panel TUNING control for -22.00 ±O.OOIV at A19 YTO FA.

8. Adjust A19R8 YTOGAIN for a frequency counter reading of 4.400 ±0.001 GHz.

9. Adjust front-panel TUNING control for -10.2500 ±0.005V at A19TP4 YTO FA and check frequency at
1ST LO OUTPUT. Frequency should be 2.050 ± 0.001 GHz. If not within tolerance, repeat steps 6
through 8.
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•5·23. YIG DRIVIER ADJUSTMENT (Cont'd)

Preliminary YTFTrackingAdjustment
10. Install 50-ohm load on front-panelIST La OUTPUT connector and connect 100 MHz comb generator

output to front-panel INPUT 50n. Set spectrum analyzer controls to normal (green) settings, except as
indicated, and other controls as follows:

FREQUENCY BAND GHz 1.7-4.1
INPUT ATTEN 0 dB
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 MHz
FREQUENCY SPAN/DIV 200 MHz
FREQUENCY SPAN MODE ZERO SPAN
AUTO STABILIZER OFF
VIDEO FILTER , .3
TUNING 2.000 GHz

NOTE
The following procedure is a preliminary YTF trackin'g check and adjust·
rnent, If a tracking adjustment is required, also perform YTF Tracking
Adjustment, Paragraph 5·29.

11. Set A19S2 YTF TRACK switch to TEST and be sure front-panel PRESELECTOR PEAK control is set to
center of green area.

12. Adjust front-panel TUNING control to peak signal on CRT display. Remove hysteresis by switching to
FULL BAND and then back to ZERO SPAN (FREQUENCY SPAN MODE) and again peak signal on

~~ •
13. Adjust A19R14 YTF OFFSET to center passband on CRT display (Figure 5-31).

14. Set FREQUENCY BAND GHz to 5.8 -12.9. Tune spectrum analyzer to 10.0 GHz and peak signal on
CRT display. Remove hysteresis by switching to FULL BAND,-then back to ZERO SPAN (FRE-
QUENCY SPAN MODE) and again peak signal on CRT display. (,' '! ., : . c"'''r' ~.,,:-r,.. .,,:,., '. ?", """,-~. "-t; ~- r- r, ;oJIf1 ~ .,.!'\

15. Adjust A19R17 YTF GAIN to center passband on CRT display (Figure 5-31). u

16. If tracking adjustment is required, perform YTF Tracking Adjustment, Paragraph 5-30. If not, set Al9S1
YTF TRACK switch to NORM, set LINE switch OFF, disconnect power cord, and install A14 Tuning
Stabilizer Control Assembly. Install HP 8569Btop cover.

CTR 2.0000 GHz SPAN ZERO RES BW 3 MHz VF . 3
REF -17 dBm 10 dB/ ATTEN 0 dB SWP AUTO

V ~

/\ I~

/ 1\ / -.
~ \ / ~

r-- \V ~

10dB TEST POINTS
(TEST MODE HORIZONTAL

CALIBRATION IS20MHz/DIV)
I I I I I

Figure 5-31. YTF Passband Display for YIG Driver Adjustment

5-70



•
Model 8569B

ADJUSTM ENTS

5·24. SECOND CONVERTER ADJUSTMENT

REFERENCE:

A35 Schematic

DESCRIPTION:

Adjustments

The second converter local oscillator is adjusted for 1728.60 MHz, and the second converter bandpass filter is
adjusted for a 2050 MHz bandpass. If the second converter bandpass filter requires significant frequency tuning
for correct bandpass adjustment, then the coarse bandpass adjustment must be performed to ensure correct
second converter bandpass alignment. Once the second converter bandpass filter is tuned to 2050 MHz, adjust
ments are performed for compromise of best bandpass shape and minimum conversion loss.

EQUIPMENT:

Frequency Counter HP 5342A, Opt. 005
Oscilloscope HP 1741A
Crystal Detector , , , HP 33330C
Adapter, SMA (0 to SMC (m) . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. HP 1250-0675
Adapter, BNC (0 to SMC (0 (modified) , HP 08565-60087
Adjustment Tool , HP 08555-60107

HORIZONTAL
SPECTRUM ANALYZER ~ SWEEP OUTPUT FREQUENCY COUNTER OSCillOSCOPE:. f~

, • ;DO~5§©
@@(!) 000000 . o· o 0 0 i. 0ccc 000000 -u 0ccc 000000 • . ;c __ @_

00 o • [] CID n tIIID CJ 0000 0 • 0 : •

ICl 00 O @ ~ ~.o(!) 0 'b INPUT (Q)~~:;© i 0 i

tA35J3

.• 0000 ~ 000

A35J2 ADAPTER CH A J CH 8
-'-

CRYSTAL
DETECTOR

Figure 5-32. Second Converter Adjustment Test Setup

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, connect equipment as shown in Figure 5-32, and remove
HP 8569Bbottom cover.

2. Reconnect power cord and set LINE switch ON. Set all normal (green) settings, except as indicated, and
other controls as follows:

TRACE A STORE BLANK
TRACE B , STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01-1.8
RESOLUTION BW (coupled) 100kHz
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 MHz
SWEEP SOURCE EXT
TUNING 0.000 GHz
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5·24. SECOND CONVERTER ADJUSTMENT (Cont'd)

BOTTOM VIEW

Model 8569B

•
A35L5
2ND MIXER MATCH

A35J2
2ND CONVERTER
OUT

A35C4
2ND LO
FREQUENCY

A35
SECOND CONVERTER
ASSEMBLY

A35C1

A35C2

A35C3

A35J3
2ND LO
1728.6 MHz

Figure 5-33. Second Converter Adjustment Locations

3. Connect frequency counter through modified adapter (HP 08565-6(087) to A3513 2ND LO (Figure 5-33)
and adjust A35C4 2ND LO FREQUENCY for 1728.60 ± 0.1 MHz.

4. Disconnect frequency counter, set HP 8569B SWEEP SOURCE to INf, and use TUNING control to
center LO signal (0.000 GHz) on CRT display.

5. Externally sweep oscilloscope (CHAN B, DC coupled input) with spectrum analyzer HORIZONTAL
SWEEP OUTPUT. Set oscilloscope sweep mode to A VS B, TRIGGER COMP to B, DISPLAY to B, and
CHAN B VOLTS/DIV to 1.

6. Simultaneously depress spectrum analyzer SWEEP SOURCE push buttons EXT and INT and adjust
oscilloscope horizontal position to place dot at center graticule line. Return SWEEP SOURCE to INT.

7. Loosen connector of cable W18 at A35J2 2ND CONY OUT and disconnect other end of cable W18.
Connect oscilloscope (CHAN A, DC coupled input) through adapters, crystal detector, and cable W18 to
A35J22ND CONY OUT. Set oscilloscope CHAN A VOLTS/DIV to .02.

NOTE

This procedure uses a negative·polarity crystal detector. If a positive-polarity
crystal detector is used the waveforms in Figure 5·34 will be inverted.
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5-24. SECOND CONVERTER ADJUSTMENT (Cont'd)
(a)

o

(b)

6MHz - ......~

Adjustments

•

•

Figure 5-34. Second Converter Bandpass Displays

8. Adjust Channel A vertical position and VOLTS/DIY vernier for a 4-division display centered on the
oscilloscope CRT. Check second converter bandpass display on oscilloscope CRT (Figure 5-34a). If center
of second converter bandpass is within 2 divisions of being centered on oscilloscope display, proceed to
second converter fine bandpass adjustment (step 9). If center of bandpass is greater than 2 divisions from
center of oscilloscope display, perform second converter coarse bandpass adjustment as follows:

a. Set FREQ SPAN/DIV to 50 MHz and loosen lock nuts on A35Cl and A35C3. Carefully turn tuning
screws clockwise until they bottom on cavity.

b. Turn A35Cl and A35C3 one turn counterclockwise and lightly tighten lock nuts.

c. Carefully set A35L5 2ND MIXER MATCH fully clockwise, then adjust it two turns counterclock
wise.

d. Tune A35C2 to position signal at center of oscilloscope display.

e. Set FREQUENCY SPAN/DIV to 5 MHz and adjust A35Cl for maximum negative signal at center
of oscilloscope display.

f. Adjust A35C3 and A35L5 for maximum negative signal at center of oscilloscope display.

9. Repetitively adjust in small increments A35Cl, A35C2, A35C3, and A35L5 for a centered, symmetrical,
and flat bandpass display with maximum amplitude as shown in Figure 5-34a. A slight amount of signal
amplitude must be sacrificed in order to obtain the desired bandwidth, symmetry, and flatness.

10. Check that right bandpass skirt is at least 50 percent down at a point 10 MHz from center frequency
(Figure 5-34a).

11. Set FREQUENCY SPAN/DIV to 1 MHz. Check flatness of bandpass within 3 MHz (3 divisions) each
side of center (Figure 5-34b). Bandpass should be flat within 0.5 division (1 dB). .

12. When adjustment is complete, set LINE switch OFF, disconnect power cord, reconnect cable W18, and
install HP 8569B bottom cover.
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5·25. THIRD CONVERTER ADJUSTMENT

REFERENCE:

A37 Schematic

DESCRIPTION:

Model 8569B

•
The third converter local oscillator is adjusted for maximum output power, and the front panel CAL OUTPUT
is calibrated for - 10 dBm. A spectrum analyzer is used to display the 300 MHz local oscillator signal at the 21.4
MHz output port, and the 300 MHz bandpass filter is adjusted for a maximum 300 MHz local oscillator signal.
The 321.4 MHz bandpass is checked with an oscilloscope. If the resonant cavities are not closely tuned to 321.4
MHz, the bandpass filter must be detuned and each cavity tuned to 321.4 MHz.

EQUIPMENT:

Oscilloscope HP 1741A
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 140T/8552B/8554B
Power Meter HP 435B
Power Sensor HP 8481A, Opt. C03
Crystal Detector -, HP 33330C
Test Cable , , HP 11592-60001
Adapter, SMC (0 to SMC (0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 1250-1113
Adapter, SMC (m) to SMA (0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 1250-0675 •

HORIZONTAL
" SPECTRUM ANALYZER SWEEP OUTPUT

f~ I _

ggg @ @ (!)
OOO,OI:IDDaIm

o c. ~~.D@ 0~

OSCILLOSCOPE

0 0 0 • 0 0o ••o~
" ° 0 ~_8 0

~ I@·
o i .©_OOOO -© 0 I

• o~~o 000

POWER
METER

CAL I A31J5
" OUTPUT I

CRYSTAL
DETECTOR

CH A

SPECTRUM ANALYZER

CH B

POWER
SENSOR
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ADJUSTMENTS

5·25. THIRD CONVERTER ADJUSTMENT (Cont'd)
BOTTOM VIEW

Adjustments

Figure 5-36. Third Converter Adjustment Locations

PROCEDURE:•

CAL OUT LEVEL
A37A3R27

asc PEAK
A37A3L4

100MHz TEST
A37J3

21.4 MHz OUT
A37J2

•

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569B top and bottom covers.

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-35.

3. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as fol
lows:

TRACE A STORE BLANK
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01- 1.8
TUNING 0.050 GHz
RESOLUTION BW .;..................................................... 100kHz
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 MHz

4. Set LINE switch OFF and disconnect power cord.

5.. Locate four Pozi-Drive screws holding A37 Third Converter Assembly in place.

NOTE

The upper and lower right·hand screws are mounted on the rear panel.

6. Remove upper left- and right-hand screws from assembly.

7. Loosen lower left- and right-hand screws a quarter turn.
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•5-25_ THIRD CONVERTER ADJUSTMENT (Cont'd)

8. Tilt upper part of assembly forward until BP FILTER ALIGNMENT PORT is approximately 1/2 inch
from adjacent sheet metal.

9. Tighten lower left- and right-hand screws a quarter turn.

10. Connect power cord and set LINE switch ON.

11. Connect test spectrum analyzer to A3713 100 MHz TEST (Figure 5-36). Adjust A37A3L4 OSC PEAK
for maximum 100 MHz signal level (use non-metallic adjusting tool). Disconnect test spectrum analyzer.

12. Connect power meter to front panel CAL OUTPUT connector. Adjust A37A3R27 CAL OUT LEVEL for
-10 dBm. Disconnect power meter.

13. Disconnect cable assembly W22 from A37J2 21.4 MHz OUT and connect test spectrum analyzer to A37J2
21.4 MHz OUT.

14. TImetest spectrum analyzer to display 300 MHz local oscillator signal.

15. Iteratively tune A37C5 and A37C6 300 MHz BP ADJUST (using adjusting tool with slot screwdriver) for
maximum 300 MHz signal.

16. Disconnect test spectrum analyzer and reconnect cable assembly W22 to A37J2 21.4 MHz OUT.

17. Use TUNING control to center LO signal (0.000 GHz) on CRT display.

18. Externally sweep oscilloscope (CHAN B, DC coupled input) with spectrum analyzer HORIZONTAL
SWEEP OUTPUT. Set sweep mode of oscilloscope to A VS B. Simultaneously depress spectrum analyzer
SWEEP SOURCE push buttons INT and EXT. Adjust oscilloscope horizontal position to center dot on
CRT display. After centering dot, set spectrum analyzer SWEEP SOURCE to INT.

19. Connect oscilloscope (CHAN A, DC coupled input) through HP 11592-60001 cable assembly, crystal
detector, and adapter to JA37J5 BP FILTER ALIGNMENT PORT connector. Set oscilloscope MAG to
X5. Set CHAN A VOLTS/DIV and vertical position for a 4-division display. Set CHAN B VOLTSIDIV to
1.

NOTE

This procedure uses a negative-polarity detector, If a positive-polarity crystal
detector is used the waveforms in Figure 5-37will be inverted_

•

20. Check that oscilloscope display is symmetrical as shown in Figure 5-37d. If not, perform 321.4 MHz
coarse bandpass adjustment as follows (Third Converter cover must be installed):

a. Loosen lock nuts on A37C2, A37C3, and A37C4. Carefully turn tuning screws clockwise until they
are flush with lock nuts.

b. Adjust A37C2 for a dip at center of oscilloscope display as shown in Figure 5-37a.

c. Adjust A37C2 for a peak at center of oscilloscope display as shown in Figure 5-37b.

d. Adjust A37C3 for dip at center of oscilloscope display as shown in Figure 5-37c. •

e. Adjust A37C4 for peak at center of oscilloscope display as shown in Figure 5-37d. ~
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5-25. THIRDCONVERTER ADJUSTMENT (Cont'd)

a. b.

Adjustments

•

MINIMUM
(A37Cl)

MINIMUM
(A37C3)

c.

MAXIMUM
(A37C2)

MAXIMUM
(A37C4)

d.

•

Figure 5-37. 321.4 MHz Bandpass Filter Alignment, Oscilloscope Display

21. Connect 100 MHz CAL OUTPUT signal to INPUT 50n connector. Set spectrum analyzer controls to
normal (green) settings, except as indicated, and other controls as follows:

RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 MHz
FREQUENCY SPAN/DIV .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 MHz
TUNING 0.100 GHz
REF LEVEL dBm - 10

22. Check that 100MHz signal on spectrum analyzer display has a symmetrical bandpass. A typical bandpass
shape is shown in Figure 5-38. If bandpass symmetry is worse than shown in Figure 5-38, small adjust
ments of A37Cl through A37C4 should be performed to improve bandpass shape. However, do not
sacrifice more than 1 dB of signal amplitude when adjusting for best bandpass shape (1oss of signal
amplitude reduces instrument sensitivity).

23. Adjust 3-dB bandwidth for the 3 MHz RESOLUTION BW switch position according to adjustment
procedure in Bandwidth Filter Adjustments.
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Model 8569B

•
24. When adjustment is complete, set LINE switch OFF and disconnect power cord. Tilt A37 Third Converter

Assembly back in place and install upper left- and right-hand screws that were previously removed. Install
HP 8569B top and bottom covers.

CTR 100.0 MHz SPAN 2 MHz/ RES BW 3 MHz VF OFF
REF -10 dBm 10 dB/ ATTEN 10 dB SWP 1 msec/

-: <,
r-,

/ \
1/ \

/ \
/ \

.J M-

Figure 5-38. 321.4 MHz Bandpass Filter Alignment, Spectrum Analyzer Display
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ADJUSTM ENTS

5·26. SWEEP ATTENUATOR ADJUSTMENT

REFERENCE:

A15 Schematic

DESCRIPTION:

Adjustments

•

•

The MAIN SWP OFFSET is adjusted in the Sweep Attenuator Assembly so that a signal at center screen does
not shift as FREQUENCY SPAN/DIV is switched between 5 MHz and 2 MHz. This adjustment is necessary
because the sweep is applied to the YTO Main Coil for frequency spans ~ 5 MHz/DIV and to the YTO Tickler
Coil for frequency spans s 2 MHz/DI\~

TOP VIEW

• ·.fi

A15
SWEEP
ATTENUATOR
ASSEMBLY

Figure 5-39. Sweep Attenuator Adjustment Locations

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569Btop cover.
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5·26. SWEEP ATTENUATOR ADJUSTMENT (Cont'd)

Model 8569B

•
2. Reconnect power cord and set LINE switch ON. Set all normal (green) settings, except as indicated, and

other spectrum analyzer controls as follows:

TRACE A STORE BLANK
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz " ". . . . . . . . . . . . . . . . . . . . .. .01 -1.8
RESOLUTION BW 100kHz
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 MHz
INPUT ATTEN 10dB
REF LEVEL 0 dBm
REF LEVEL FINE 0

3. Simultaneously press SWEEP SOURCE INT and EXT push buttons to obtain a dot on CRT display.
Adjust front-panel HORIZ POSN screwdriver adjustment to position dot on center vertical graticule line.

4. Press SWEEP SOURCE INT push button to obtain swept CRT trace. Set TRACE A to WRITE. Connect
100MHz CAL OUTPUT signal to INPUT 50n connector and adjust TUNING control to center 100MHz
signal on CRT display.

5. Switch FREQUENCY SPAN/DIV to 5 MHz and adjust A15R53 MAIN SWP OFFSET (Figure 5-39) to
center 100MHz signal on CRT display.

6. Repeat steps 4 and 5 until no further adjustment is necessary.

7. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B top
cover.
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ADJUSTMENTS

5-27. TUNINGSTABILIZER CONTROL ADJUSTMENTS

REFERENCE:

A14 andA36 Schematics

DESCRIPTION:

Adjustments

A14 TImingStabilizer Control Assembly adjustments are performed to set up the correct sweep voltages for the
YTO tickler coil and Voltage-Controlled Crystal Oscillator (VCXO). A14R68 FET OFF is adjusted to provide a
zero level output to the tuning stabilizer with the spectrum analyzer operating in ZERO SPAN mode and a zero
volt input from the front-panel FINE tuning control. A 50 MHz signal with 100 kHz frequency modulation is
displayed on the spectrum analyzer, and A14R71 TICK SWEEP is adjusted for a modulation peak occurring
every division when FREQUENCY SPAN/DIV is set to 100 kHz. The spectrum analyzer is then stabilized, and
A14R57 VCXO SWP is adjusted for the same sweep display as in the TICK SWEEP adjustment. The VCXO is
then checked for linearity. The VCXO ERROR OUT signal is monitored, and if the variation of the signal is
within limits, no adjustment to the VCXO is necessary. If the error signal is out of tolerance, perform the
adjustments in the order given. Small adjustments should be made, and the AUTO STABILIZER should be
switched OFF and on after each adjustment to remove the de component introduced by the adjustment.

•
SPECTRUM
ANALYZER

A14TPI
A14TP4

INPUT son

DIGITAL VOLTMETER

INPUT

SIGNAL GENERATOR

-e

Figure 5-40. Tuning Stabilizer Control Adjustment Test Setup

EQUIPMENT:

Signal Generator HP 8640B, Opt. 001
Digital Voltmeter HP 3455A
Oscilloscope HP 1741A
10:1 Probe " " '" " HP 100040
1:1 Probe " " " " HP 100070
BNC Tee HP 1250-0781
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5-27. TUNING STABILIZER CONTROL ADJUSTMENTS (Cont'd)

TOP VIEW

Model 8569B

•

A~·····--

A14
TUNING
STABILIZER
CONTROL

•Figure.5-41. Tuning Stabilizer Control Adjustment Locations

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569Btop and bottom covers.

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-40 with signal
generator RF switch off.

Tunong Stabilizer Control Adjustments

3. Set all normal (green) spectrum analyzer settings, except as indicated, and other controls as follows:

Spectrum Analyzer:

TRACE A ". . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01 - 1.8
RESOLUTION BW (coupled) 10 kHz
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100kHz
INPUT ATIEN 10dB
REF LEVEL dBm '............................... 0
REFERENCE LEVEL FINE . . . . . .. 0
FREQUENCY SPAN MODE ZERO SPAN
AUTO STABILIZER OFF
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5·27. TUNING STABILIZER CONTROL ADJUSTMENTS (Cont~d) ,

Signal Generator: .

OUTPUT LEVEL ,................. - 20 dBm
FREQUENCY MHz ;...................................... 50
MODULATION FREQUENCY 100 kHz
PEAK DEVIATION 300 kHz
FM OFF
AUDIO OUTPUT LEVEL IV

Set FREQUENCY SPAN MODE to PER DIV and switch signal generator RF output to ON.

Adjust FINE tuning control for a digital voltmeter reading of 0.00 ± 0.01Y.

Connect high input of digital voltmeter to A14TP3 VCXO SWP and adjust A14R68 FET OFF for 0.00
±0.01Y.

Use TUNING control to center 50 MHz carrier frequency on spectrum analyzer CRT display and set FM
switch of signal generator to INT.

Connect digital voltmeter across A14TPI TICK S + T (high DVM input) and A14TP4 (low DVM input).
(See Figure 5-41.)

Connect FM output to COUNTER input on signal generator. Press and release INT EXT push button and
depress EXT push button. Set COUNTER MODE EXPAND to xroo. Adjust MODULATION,FRE
QUENCY for 100 ± 0.2 kHz.

4.

5.

6.

7.

8.

• 9.

10. Adjust PEAK DEVIATION of signal generator to display a total of 10 modulation peaks plus carrier, as
shown in Figure 5-42.

11. Adjust A14R57 TICK SWP for 1 division spacing between modulation peaks (use FINE tuning control to
align peaks on graticule line). '

12. Set FINE tuning control to midrange and activate tuning stabilizer (AUTO STABILIZER push button
out).

13. Adjust A14R71 VCXO SWP for 1 division spacing between modulation peaks (use FINE tuning control
to align peaks on graticule line).

NOTE

•

In the following step, adjust signal generator carrier frequency (50 MHz) to
set modulation peaks ongraticule lines.

14. Set FREQUENCY SPAN/DIV to 20 kHz and RESOLUTION BW to 3 kHz. Note 5-division spacing
between modulation peaks.

15. Check 5-division spacing between modulation peaks with FINE tuning control set at fully counterclock
wise, midrange, and fully clockwise positions. Adjust A14R71 VCXO SWP for best compromise of 5
division spacing over the full range of FINE tuning control.
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5·27. TUNINGSTABILIZER CONTROL ADJUSTMENTS (Cont'd)

CTR 50.0 MHz SPAN 100 kHz/ RES BW 10 kHz VF .3
REF -20 dBm 10" dB/ ATTEN 10 dB SWP AUTO

I 100 kHz
50 MHz

MODULATION"CARRIER r-;r-, PEAKS r-;
I "'~ \ r-.

J I I 11

\ I \ I\ \ .\ .\

I I I I I \ \ \ \ ! \

I / \I \ I I \ \ I \ I \ \
I V V V \/ \J V V V \ J

V V

Figure 5-42. Spectrum Analyzer Plot with 100 kHz FM

Model 8569B

•

SPECTRUM ANALYZER
HORIZONTAL
SWEEP
OUTPUT

OSCILLOSCOPE

~ODo?§§©
?c ~ 0 _.'::J 0

:0 ~ !@:
©~~~;© I 0 Ii

".0000 000

SIGNAL GENERATOR

RF OUTPUT

•
A36A2

TP3
ERROR OUT
A36C4
(958WIRE)

1:1PROBE

CH A CH B

1:1PROBE

Figure 5-43. Tuning Stabilizer VCXO Check and Adjustment Test Setup
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5·27. TUNING STABILIZER CONTROL ADJUSTMENTS (Cont'd)

BOTTOM VIEW

Adjustments

•

A36C4
ERROR OUT

A36A2

A36A2TP1

A36A2C3
LINEARITY

A36A2C16
1 MHz PEAK

A36A2C2
1.3 MHz NULL

Figure 5-44. Tuning Stabilizer VCXO Adjustment Locations

16. Connect equipment as shown in Figure 5-43 and set oscilloscope for an externally swept (A VS B), DC
coupled display. Set CHAN A to 10mV/DIV and CHAN B to 1V/DIV. Set all normal (green) spectrum
analyzer settings, except as indicated, and other controls as follows:

TRACE A WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01- 1.8
FREQUENCY GHz .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.000
RESOLUTION BW (coupled) 10 kHz
FREQUENCY SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100kHz
FREQUENCY SPAN MODE PER DIV
FINE tuning '. . . . . . .. Midrange
AUTO STABILIZER On (out)

17. Momentarily switch AUTO STABILIZER to OFF to remove de component of ERROR OUT signal.
Center oscilloscope trace with oscilloscope position controls.

18. Check slope of oscilloscope trace. The trace should not change more than 0.5 vertical division (5 mY) for
every horizontal division swept.
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5·27. TUNING STABILIZER CONTROL ADJUSTMENTS (Cont'd)

Model 8569B

•
19. Adjust FINE tuning control over its full range while observing the oscilloscope trace. The trace should not

change more than 0.5 vertical division (5 mv) for every horizontal division swept.

NOTE

If tll1e slope of the oscilloscope trace is within tolerance, no further adjust·
ment is necessary.

20. If slope of oscilloscope trace is out of tolerance, set up oscilloscope for MAIN sweep mode, DISPLAY A,
TRIGGER COMP A. Set spectrum analyzer FREQUENCY SPAN MODE to ZERO SPAN and AUTO
STABIlLIZERto OFE

21. Remove A36A2 cover plate (Figure 5-44)for access to test points and center A36A2C3 LINEARITY.

22. Connect 1.3-MHz, + 14 dBm signal from signal generator through a 1:1 probe to A36A2TP3. (Connect
ground clip to chassis ground.)

23. Connect oscilloscope through 10:1 probe to A36A2TPI and adjust A36A2C2 1.3 MHz NULL for mini
mum 1.3 MHz signal. Disconnect signal generator from A36A2TP3.

24. Connect oscilloscope through 10:1 probe to A36A2TP2 and adjust A36A2C16 1 MHz PEAK for maxi
mum 1 MHz signal.

25. Reinstall A36A2 cover plate and repeat steps 16 through 19. If slope of oscilloscope trace is out of toler
ance (steps 18 and 19), make adjustments as follows:

NOTE

Perform each of the following adjustments in small steps and switch AUTO
STABILIZER OFF and on after each adjustment.

a. With 1:1 probe connected to feedthrough capacitor A36C4 (ERROR OUT line), adjust A36A2C3
LINEARITY and A36A2C16 1 MHz PEAK for minimum slope of oscilloscope trace.

b. Check slope of oscilloscope trace while adjusting FINE TUNING control over its three turn range.
Oscilloscope trace should not change more than 0.5 vertical division (5 mV) per horizontal division
swept.

c. Repeat steps 25a and 25b until no further adjustment is necessary.

26. Check Tuning Stabilizer Control Adjustments (steps 3 through 15). If VCXO SWP adjustment is per
formed, repeat steps 16 through 19to check VCXO linearity.

27. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569Btop and
bottom covers.
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5·28. PRELIMINARY BIAS ADJUSTMENT

REFERENCE:

A20 Schematic

DESCRIPTION:
NOTE

This is a preliminary adjustment and requires that the Frequency Response
Adjustment also be performed.

A synchronizer and sweep oscillator are connected to make a tracking generator for the HP 8569B. The sweep
oscillator is phase locked on each frequency band checked, and mixer bias adjustments are performed for
minimum amplitude variation consistent with near minimum conversion loss across the frequency band.

:.fn' .
: ggg @ @ (i)
Ill!iiiiiiii~ 0 0 0 • 0 = 0 = EXTSWEEP

Il:l 00°. ~ m;F.o@ 'b INPUT
SYNCHRONIZER

INPUT

• 0

o • •

ERROR SIGNAL OUTPUT
Z·AXIS/MKR
PENLlFT_-----....

RETRACE
INPUT

INPUT son

21.4 MHZ
IF OUTPUT

SPECTRUM ANAL YZER

•
POWER

SPLITTER

ADAPTER
CRYSTAL

DETECTOR

Figure 5-45. Preliminary Bias Adjustment Test Setup

NOTE

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this
procedure.

EQUIPMENT:

•

Sweep Oscillator HP 8620C/86290A-H08
Synchronizer " '" HP 8709A-HI0
Power Splitter HP 11667A, Opt. 002
Crystal Detector HP 33330C
Adapter, APC-7 to Type N (m) HP 11525A
Adapter, APC-7 to SMA (f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 11534A
Adapter, APC-7 to Type N (f) . . .. .. .. . . . .. . . . .. . . .. . . . .. .. . . .. .. . . .. . . . ... HP 11524A
Adapter, SMA (f) to Type N (f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 86290-60005
Adapter, SMA (f) to Type N (m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 1250-1404
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ADJUSTM ENTS

5·28. PRIELIMINARY BIAS ADJUSTMENT (Cont'd)

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569Btop cover.

Model 8569B

•
2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-45. Set all

normal (green) spectrum analyzer controls, except as indicated, and other controls as follows:

Spectrum Analyzer:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.8 -12.9
INPUT AITEN 10dB
REF LEVEL dBm 0
REFERENCE LEVEL FINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0
FREQUENCY SPAN MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. FULL BAND
AMPLITUDE SCALE 5 dB
SWEEP SOURCE , EXT
PRESELECTOR PEAK Centered in green

HP 8620C/86290A-H08:

BAND 4 •
START Frequency. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.8 GHz
STOP Frequency 12.9GHz
'SWEEPTRIGGER INT
SWEEP-TIME , 5 sec
DISPL BLANK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
RF ON
ALC Mode , EXT
FM-NORM-PL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. PL

3. Set A28S1 NORM-OFF-TEST switch to OPE Set synchronizer ERROR SIGNAL switch to -.

4. Phase lock sweeposcillator as follows:

a. Set TRACE A and TRACE B to STORE BLANK. Set sweep oscillator to manual sweep mode with
manual sweepcontrol fully counterclockwise.

b. Set sweep oscillator start frequency to low frequency of selected spectrum analyzer FREQUENCY
BAND GHz and adjust start frequency for synchronizer phase lock (minimum phase error).

c. Set sweep oscillator manual sweep control fully clockwise and stop frequency to high frequency of
selected spectrum analyzer FREQUENCY BAND GHz. Adjust stop frequency for synchronizer
phase lock (minimum phase error).

d. Set sweep oscillator to automatic sweep mode and check for phase locked spectrum analyzer CRT
display (Figure 5-46). If system is breaking phase lock, adjust start and stop frequencies during slow .'
sweep (~10 seconds) to obtain phase lock. Set TRACE A and TRACE B to WRITE.

5-88



Model 8569B

ADJUSTM ENTS

5·28. PRELIMINARY BIAS ADJUSTMENT (Cont'd)

MKR 5.6768 GHz SPAN FULL RES 8W 3 MHz VF .003
REF 0 dBm 5 dB/ ATTEN 10 dB SWP EXT

I(\.v-I----, l->, ~ ~
rv v 'V V

Figure 5-46. Phase Locked Spectrum Analyzer CRT Display

Adjustments

•

5. Set AMPLITUDE SCALE to 2 dB. Adjust A20R85 V4 (Figure 5-47) over full range and note position for
minimum ripple on CRT trace. Set A20R85 V4 for minimum ripple.

TOPVIEW

A20
BIAS
ASSEMBLY

Figure 5-47. Preliminary Bias Adjustment Locations
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ADJUSTMENTS

Model 8569B

•5-28. PRIELIMINARY BIASADJUSTMENT (Cont'd)

6. Set HP 8569B FREQUENCY BAND GHz to 3.8-8.5. Set HP 8620(: sweep oscillator for a MARKER
SWEEP of 3.8 GHz to 8.5 GHz. Phase lock sweeposcillator according to step 4.

7. Adjust A20R77 V3 over full range and note position for minimum ripple on CRT trace. Set A20R77 V3
for minimum ripple.

8. Set HP 8569B FREQUENCY BAND GHz to 8.5 -18. Set synchronizer ERROR SIGNAL switch to +.
Set HP 8620C sweep oscillator for a MARKER SWEEP of 8.5 GHz to 18 GHz. Phase lock sweep
oscillator according to step 4.

9. Adjust A20R95 V5 over full range and note position for minimum ripple on CRT trace. Set A20R95 V5
for minimum ripple.

10. ,Set HP 8569BFREQUENCY BAND GHz to 105- 22. Set HP 8620C/86290A-H08 sweep oscillator for a
MARKER SWEEP of 10.5 GHz to 22 GHz. Phase lock sweeposcillator according to step 4.

11. Adjust A20R105 V6 over full range and note position for minimum ripple on CRT trace. Set A20R105 V6
for minimum ripple (see Figure 5-48).

12. Set HP 8569B FREQUENCY BAND GHz to .01-1.8. Replace HP 86290A-H08 RF Plug-in with HP
86222A. Set HP 8620C sweep oscillator for a MARKER SWEEP of .01 to 1.8 GHz. Set ERROR switch
on HP 8709A to - . Phase lock sweep oscillator according to step 4.

13. Adjust A20R71 VI over full range and set for minimum ripple.

14. Set A28S1 NORM-OFF-TEST switch to NORM. Perform Frequency Response Adjustments.

MKR 10.3160 GHz SPAN FULL " RES BW'3 MHz VF .003
REF 0 dBm 2 dB/ ATTEN 10 dB SWP EXT,

I !1
.JI rI 1'~

~' {\rI 1Ifv' .~ II f\,.!1 ~f\ l .I IIInIl ' n

VV v \1 ~ \/ vi VV\I VrJ \I V\(V lit III VJV"'I!V
II

v ' V V

,
I.:
I'
l
I

Figure 5-48. Phase Locked Spectrum Analyzer CRT Display (10.5-18 GHz)
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Model 8569B

5·29. YTFTRACKING ADJUSTMENT

REFERENCE:

A17 andA19 Schematics

DESCRIPTION:

ADJUSTM ENTS

Adjustments

With a signal applied to the INPUT 500 connector, the spectrum analyzer is set to ZERO SPAN (1ST LO in
CW frequency), and the YIG-'Iuned Filter (YTF) is swept around the center frequency. This results in the
display of the YTF passband on the CRT screen. YTF tracking adjustments are performed to keep the YTF
passband approximately centered around the center frequency vertical graticule line over the full frequency
range of the spectrum analyzer.

SPECTRUM ANALYZER SWEEP OSCILLATOR

•

•

INPUT 50n

Figure 5-49. YTF Tracking Adjustment Test Setup

TOP VIEW

A19
YIG DRIVER
ASSEMBLY

A17
FREOUENCY
CONTROL
ASSEMBLY

Figure 5-5 O. YTF Tracking Adjustment Locations
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Adjustments

ADJUSTMENTS

5-29. YTFlRACKING ADJUSTMENT (Cont'd)

NOTE

Model 8569B

•
TheHP8350A Sweep Oscillator maybe substituted forthe HP 8620C in this
procedure.

EQUIPMENT:

Sweep Oscillator

NOTE

HP 8620C/86290A-H08

Allow at leastonehour instrument warm-up before performing YTFTracking
Adjustment.

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569Btop cover.

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-49. Set all
normal (green) spectrum analyzer settings, except as indicated, and other controls as follows:

TRACE A . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. WRITE '•.
TRACE B WRITE
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.7 - 4.1
INPUT ATTEN 10 dB
AMPLITUDESCALE 10dB
REF LEVEL dBm 0
REFERENCE LEVEL FINE ", . . . . . . . . . . . . . . . .. 0
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 MHz
FREQUENCY SPAN MODE ZERO SPAN
SWEEP TIME/DIV 20 mSEC
AUTO STABILIZER OFF
PRESELECTOR PEAK Centered in green
TUNING 2.000 GHz
SWEEP SOURCE INT

3. Set A19S1 YTF TRACK switch (Figure 5-50)to TEST position.
o

4. Simultaneously depress PLOT GRAT and CLEAR/RESET push buttons to display test routine #0 on
spectrum analyzer CRT display. Adjust front-panel HORIZ POSN screwdriver adjustment to position dot
center tick mark on center vertical graticule line. Press CLEAR/RESET. Set FREQUENCY SPAN
MODE to 15-22 GHz SPAN and allow spectrum analyzer to sweep several times. Then press PER DIY:

•
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ADJUSTMENTS

5·29. YTF TRACKING ADJUSTMENT (Cont'd)

NOTE

Ensure that PRESELECTOR PEAK remains in center of green region
throughout adjustment procedure.

NOTE

When repeating adjustments in group A, readjust YTF GAIN only at 10.5
GHz. If there is insufficient range on YTF LIN adjustments in groups Band
C, the YTF GAIN can be compromised at 10.5GHz to aid the YTF LIN adjust·
ment. The YTF OFFSET affects offsets on all bands. YTF GAIN has an
increasing effect with increasing frequency. (For example, YTF GAIN has no
effect at 2 GHz; but at 4 GHz, a 2·MHz shift in passband will result in a 6·MHz
shift at 8 GHz, an 8·MHz shift at 10GHz, and a 16-MHzshift at 18 GHz.)

Adjustments

•

•

5. Tracking adjustments in Table 5-14 are listed in three groups (A, B, and C). Perform adjustments accord
ing to groups, and repeat adjustments in each group to give best compromise of centered passbands for
that group before proceeding to the next group of adjustments. Perform each tracking adjustment listed in
Table 5-14 as follows:

a. Select spectrum analyzer FREQUENCY BAND GHz and adjust TUNING control for given fre
quency.

b. Remove error due to hysteresis by switching FREQUENCY SPAN MODE to FULL BAND, then
back to ZERO SPAN.

c. Set sweep oscillator for a CW frequency equal to spectrum analyzer frequency. Adjust sweep oscilla
tor CW frequency for maximum signal amplitude on spectrum analyzer CRT display. (To locate CW
signal, first set HP 8569Bto FULL SPAN, tune sweep oscillator signal to marker, then press ZERO
SPAN. .

d. Perform corresponding YTF tracking adjustment to ·center passband (lo-dB points) on spectrum
analyzer CRT display (Figure 5-51). Ensure that at least 25 percent of passband is on each side of
center vertical graticule line.

6. Verifythat PRESELECTOR PEAK is centered in green region, and without making adjustments, recheck
tracking by repeating step 5.

7. Set A19S2 YTF TRACK switch to NORM. Set LINE switch OFF, disconnect power cord, and install HP
8569Btop cover.

o
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ADJUSTM ENTS

5·29. YTFTRACKING ADJUSTMENT (Cont'd)

Table 5-14. YTF Tracking Adjustments

Model 8569B

•
Adjustment

Group Frequency Band Frequency Tr~cking Adjustment Adjustment Effect

1.7 - 4.1 GHz 2.0GHz AI9RI4 YTF OFFSET Overall Offset
1.7 - 4.1 GHz 4.0 GHz AI9RI7 YTF GAIN Overall Gain

A 3.8 - 8.5 GHz 4.0GHz AI7R43 YTF OFFSET N2 Offset 3.8 - 8.5 BAND
3.8 - 8.5 GHz 8.5 GHz AI9RI7 YTF GAIN Overall Gain
5.8 - 12.9 GHz 8.5 GHz AI7R50 YTF OFFSET N3 Offset 5.8 - 12.9 BAND
5.8 - 12.9 GHz 10.5 GHz AI9RI.7 YTF GAIN Overall Gain

8.5 - 18 GHz 10.5 GHz AI7R57 YTF OFFSET N4 Offset 8.5 - 18 BAND

B 8.5 -18 GHz 13.0 GHz AI9R39 YTF LIN 13 f:, Gain above 10 GHz
8.5 - 18 GHz 16.0 GHz AI9R42 YTF LIN 16 f:, Gain above 14 GHz
8.5 - 18 GHz 18.0 GHz AI9R45 YTF LIN 18 f:, Gain above 16 GHz

10.5 - 22 GHz 10.5 GHz AI7R64 YTF OFFSET N5 Offset 10.5 - 22 GHz BAND
C 10.5 - 22 GHz 20.0 GHz AI9R48 YTF LIN 20 f:, Gain above 18 GHz

10.5 - 22 GHz 22.0 GHz AI9R51 YTF LIN 22 f:, Gain above 20 GHz

CTR 2.0001 GHz SPAN ZERO RES BW 3 MHz VF OFF
REF odBm 10 dB/ ATTEN 10 dB SWP 20 msec/

V <,

/ r\

1/ -.
I\. V ~--L-o' i"-..

.......

Figure 5-51. YTF Passband Display
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Model 8569B

ADJUSTMENTS

5·30. FREQUENCY RESPONSE ADJUSTMENTS

Adjustments

REFERENCE:

A20 and A28 Schematics

DESCRIPTION:

A synchronizer and sweep oscillator are connected to make a tracking generator for HP 8569B. The YTF is
modulated with a I kHz sine wave to eliminate amplitude variations due to small errors in YTF Tracking.
The sweep oscillator is phase locked across each frequency band, and frequency response adustments are
performed.

SPECTRUM 21.4MHZ RETRACE
ANALYZER IFOUTPUT INPUT

Z·AXISlMKR
PENLIFT

SWEEP
OSCILLATOR FM

ERROR
88222A SIGNAL

RFPLUG·IN OUTPUT INPUT

• 0

o • •

SYNCHRONIZER

NOTE

See HP8569B Operation andService
Manual, Volume 3, Figure 8-117
for locetion.

CRYSTAL
DETECTOR

ADAPTER

INPUT 500

I 1DdB

>ATI~TOR CIIJ:: POWER
--, SPLITIER

I ADAPTER
I

I

AUX B
PINB
(Notel

POWER
METER

FUNCTION
GENERATOR•

Figure 5-52. Frequency Response Adjustment Test Setup

NOTE

••
The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in
this procedure .
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ADJUSTM ENTS

5-30. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd)

EQUIPMENT:

Model 8569B

•
Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C/86290A-H08
RF Plug-in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 86222A
Synchronizer HP 8709A-HIO
Function Generator HP 3312A
Power Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 435B
Power Splitter HP 11667A, Opt. 002
Power Sensor HP 8481A, Opt. C03
Power Sensor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8485A
Crystal Detector.....................•............................ HP 33330C
Adapter, APC-7 to Type N Male. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 11525A
Adapter, APC-7 to SMA Female. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 11534A
Adapter, SMA Female to Type N Female. . . . . . . . . . . . . . . . . . . . . . . . . .. HP 86290-60005
Adapter, SMA Female to Type N Male (2 required) . . . . . . . . . . . . . . . . . . . .. HP 1250-1404
Attenuator, 10 dB. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8491B, Opt. 010
Test Cable, SMA Female to BNC Male HP 11592-60001
Cable Assembly (SMA plug, both ends) HP 8120-1578

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover.

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-52. Set all
normal (green) spectrum analyzer settings, except as indicated, and other controls as follows:

Spectrum Analyzer:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
TRACE B .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCYBANDGHz 3.8-8.5
INPUT ATTEN , 10 dB
REF LEVEL dBm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0
REFERENCE LEVEL FINE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0
SWEEP SOURCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
FREQUENCY SPAN MODE. . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. FULL BAND
AMPLITUDE SCALE , 10 dB
PRESELECTOR PEAK. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. Centered in green
TUNING Fully counterclockwise
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ADJUSTM ENTS

Adjustments

•

•-

5·30. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd)

Sweep Oscillator (HP 8620C/86290A-H08):

BAND Band4
MARKER SWEEP pushbutton " Depressed
Start Frequency Pointer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.8 GHz
Stop Frequency Pointer 8.5 GHz
SWEEP TIME-SECONDS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10-1
SWEEP TIME-SECONDS vernier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Midrange
RFOFF-ON ON
ALC Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
POWER LEVEL " Midrange
DISPLAY BLANKING/OFF (Rear Panel) . DISPLAY BLANKING
FM-NORM-PL (Rear Panel) " " PL

Sweep Oscillator (HP 8350A/86290A-H08):

BAND 4
START Frequency " 3.8 GHz
STOP Frequency 8.5 GHz
SWEEP - TIME - SEC , 10Seconds.
RF OFF-ON " ON
ALC Switch ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
POWER LEVEL Midrange
DISPLAY BLANKING. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
FM-NORM-PL (Rear Panel) " PL

3. Set synchronizer ERROR SIGNAL switch to -. Set function generator for a I-kHz, l-volt, peak-to
peak sine wave output.

4. Phase lock sweep oscillator and set output power level as follows:

a. Set sweep oscillator to manual sweep mode with manual sweep control fully counterclockwise.

b. Set sweep oscillator start frequency to low frequency of selected spectrum analyzer
FREQUENCY BAND GHz and adjust start frequency for synchronizer phase lock (minimum
phase error).

c. Set sweep oscillator manual sweep control fully clockwise and stop frequency to high frequency
of selected spectrum analyzer FREQUENCY BAND GHz. Adjust stop frequency for syn
chronizer phase lock (minimum phase error).

d. Connect output of power meter, through to-dB attenuator, to power sensor. With RF power off,
zero power meter and set CAL FACTOR % to correct level. Turn RF power on.

e. Slowly adjust manual sweep control of sweep oscillator over its entire range, and adjust power
level for an average power meter reading of -18 dBm.
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ADJUSTM ENTS

5·30. FREQUENCY RESPONSE ADJUSTMENTS (Oont'd)

Model 8569B

•
f. Disconnect power meter and reconnect power splitter (with lO-dB atttenuator)to INPUT son

connector of spectrum analyzer.

g. Set sweep oscillator to automatic sweep mode with a sweep time of lOseconds. Check for phase
locked spectrum analyzer CRT display. If system is breaking phase lock, adjust both start and
stop frequencies during slow sweep (= > 10seconds) to obtain phase lock.

h. Set TRACE A and TRACE B to WRITE.

5. Set A28S1 NORM-OFF-TEST switch (Figure 5-53) to OFF. Store signal level on screen by setting
TRACE B to STORE VIEW after at least one complete sweep.

TOP VIEW

Figure 5-53. Frequency Response Adjustment Locations
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ADJUSTMENTS

5-30. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd)

Adjustments

•

•

6. Set A28S1 NORM-OFF-TEST switch to TEST, front-panel INPUT ATTEN to 0 dB, and REF
LEVEL dBm to -10. Adjust A28R7 PIN RES for same signal level on CRT screen as that noted in
step 5.

7. Set TRACE B to WRITE and AMPLITUDE SCALE to 2 dB.

NOTE

The 'best line,' as used in the following procedures, approximates the
median line between the peaks and troughs of the upper edge of the 1
kHz modulation envelope. The best line is illustrated in Figure 5-54.

8. Note best line as illustrated in Figure 5-54. Adjust REFERENCE LEVEL controls to set lowest point
of that line on center horizontal graticule line. This point is used as a reference in checking for ap
proximately same power level in frequency bands 5.8 -12.9 GHz, 8.5 -18 GHz, and 10.5 - 22 GHz
(steps 9 through 14).

9. Set HP 8569B FREQUENCY BAND GHz to 5.8 -12.9. Set sweep oscillator to sweep from 5.8 GHz
to 12.9 GHz. Set TRACE A and TRACE B to STORE BLANK. Phase lock sweep oscillator ac
cording to step 4.

10. Check that lowest point of best line (as defined above) is within ± 2 dB of center horizontal graticule
line. If not, change value of factory selected resistor A28R19* B4 GAIN. (Lower value increases
signal level.)

11. Set spectrum analyzer FREQUENCY BAND GHz to 8.5 -18 and synchronizer ERROR SIGNAL
switch to +. Set sweep oscillator to sweep from 8.5 GHz to 18 GHz. Set TRACE A and TRACE B to
STORE BLANK. Phase lock sweep oscillator according to step 4.

12. Check that lowest point of best line is within ±2 dB of center horizontal graticule line. If not, change
value of factory-selected resistor A28R21* B5 GAIN. (Lower value increases signal level.)

13. Set HP 8569B FREQUENCY BAND GHz to 10.5 - 22. Set sweep oscillator to sweep from 10.5 GHz
to 22 GHz. Set TRACE A and TRACE B to STORE BLANK. Phase lock sweep oscillator according
to step 4.

14. Check that lowest point of line is within ±2 dB of center horizontal graticule line. If not, change
value of factory-selected resistor A28R23* B6 GAIN. (Lower value increases signal level.)
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ADJUSTM ENTS

5-30. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd)

Model 8569B

•
• • •• ..-BEST LINE THRU UPPER EDGE OF ENVELOPE

-----UPPER EDGE OF ENVELOPE

LOWEST POINT OF BEST LINE
THROUGH UPPER ENVELOPE

'!!!ilililiilllii:ii:iil,
V

:'!iiill:!'

MKR 3. 6757 GHz SPAN FULL RES BW 3 MHz VF .~~3

REF -10 dBm 2 dB/ ATTEN l~dB SWP EXT
f--

~ rJ',. r. J\
IV \.
~(.A

h /\ /\ "v \ 1/\
f--

'\

Figure 5-54. Best Line Relative to 1 kHz Modulation Envelope

15. With equipment connected as shown in Figure 5-54, set A28S1 NORM-OFF-TEST switch to NORM.
Set spectrum analyzer FREQUENCY BAND GHz to 3.8-8.5, INPUT ATTEN to 10 dB, REF
LEVEL dBm to -10, and REFERENCE LEVEL FINE to O. Set synchronizer ERROR SIGNAL
switch to -. Set sweep oscillator to sweep from 3.8 GHz to 8.5 GHz. Set TRACE A and TRACE B to _.
STORE BLANK. .

16. Phase lock sweep oscillator and set output power level according to step 4.

MKR - 49.B MHz SPAN FULL RES BW 3 MHz VF .003
REF -10 dBm 2 dB/ ATTEN 10 dB SWP EXT

il~ - ~ /' r-.
.V 'V V I~ v ~'V \.../'\.

Figure 5-55. CRT Plot of Typical Frequency Response, 3.8 to 8.5 GHz

•
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ADJUSTMENTS

5-30. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd)

Adjustments

17. Center trace on center horizontal graticule line using REF LEVEL CAL screwdriver adjustment.
Adjust A20R26 B3B for minimum slope of trace. Adjust A20R30 B3A counterclockwise so that right
side of trace drops 2 dB. Readjust A20R26 B3B for minimum slope (see Figure 5-55). Using REF
LEVEL CAL and REFERENCE LEVEL FINE, set best line at center horizontal graticule line. Do
not readjust REF LEVEL CAL or REFERENCE LEVEL FINE in steps 19 through 32.

18. Adjust A20R77 V3 for minimum amplitude variations of upper edge of envelope on CRT trace.
Repeat step 17.

19. Set spectrum analyzer FREQUENCY BAND GHz to 5.8 -12.9. Set sweep oscillator to sweep from
5.8 GHz to 12.9 GHz. Set TRACE A and TRACE B to STORE BLANK. Phase lock sweep oscillator
and set output power level according to step 4.

20. Adjust A20R40 B4A, A20R36 B4B, and A20R35 B4C to set best line at center horizontal graticule
line, with minimum slope.

21. Adjust A20R85 V4 for minimum amplitude variations of upper edge of envelope on CRT trace. If
amplitude variations on high frequency portion of band are excessive (> ± 2.5 dB) change value of
factory-selected resistor A20R90· and readjust A20R85 V4. Repeat step 20.

Adjust A20R105 V6 for minimum -amplitude variations on CRT trace. Repeat step 26 (see Figure 5
56).

Adjust A20R60 B6A, A20R55 B6B, A20R56 B6C to set best line at center horizontal graticule line,
with minimum slope.

Adjust A20R95 V5 for minimum amplitude variations of upper edge of envelope on CRT trace.
Repeat step 23.

Adjust A20R50 B5A, A20R46 B5B, and A20R45 B5C to set best line at center horizontal graticule
line.

Set spectrum analyzer FREQUENCY BAND GHz to 10.5-22. Set sweep oscillator to sweep from
10.5 GHz to 22 GHz. Phase lock sweep oscillator and set output power level according to step 4.

Set spectrum analyzer FREQUENCY BAND GHz to 8.5 -18. Set synchronizer ERROR SIGNAL
switch to +. Set sweep oscillator to sweep from 8.5 GHz to 18 GHz. Set TRACE A and TRACE B to
STORE BLANK. Phase lock sweep oscillator and set output power level according to step 4.

With equipment connected as shown in Figure 5-54, set spectrum analyzer FREQUENCY BAND
GHz to 1.7 -4.1 GHz and set SWEEP SOURCE to EXT. Set synchronizer ERROR SIGNAL switch
to -. Set sweep oscillator to CW and adjust CW control to approximately 2.9 GHz. Set AF XI0 to
2.4 GHz. Phase lock sweep oscillator and set output power level as follows:

22.

• 23.

24.

25.

26.

27.

28.

•
NOTE

On HP 8350A, set CF control to 2.9 GHz and A F to 2.4 GHz.
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Adjustments

ADJUSTM ENTS

5·30. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd)

Model 8569B

-.
a. Set sweep oscillator to manual sweep mode with manual sweep control fully counterclockwise.

Set TRACE A and TRACE B to STORE BLANK.

b. Adjust sweep oscillator ~F control for synchronizer phase lock (minimum phase error).

c. Set sweep oscillator manual sweep control fully clockwise. Adjust CW control for synchronizer
phase lock (minimum phase error).

d. Repeat steps 28a through 28c until no further adjustment is necessary.

e. Disconnect power splitter (with lO-dB attenuator) from INPUT 500 connector of spectrum
analyzer and connect power meter to 10-dB attenuator port of power splitter.

f. Slowly adjust sweep oscillator manual sweep control over its entire range, and adjust power level
for an average power meter reading of - 18dBm.

g. Disconnect power meter and reconnect power splitter (with to-dB attenuator) to INPUT 500
connector of spectrum analyzer.

h. Set sweep oscillator to automatic sweep mode (sweep time = > to seconds) and check for phase
locked spectrum analyzer CRT display. If system is breaking phase lock, repeat steps 28a
through 28c.

MKR 10.3159 GHz SPAN FULL RES BW 3 MHz 'IF .003
REF -10 dBm 2 dB/ ATTEN 10 dB .SWP EXT

--

1 1\ filii

JI r!' ,/\ ,f\ (V1 j\t ~ f\ f'11\ 1\ nrv ~I V

vv IV ~ V \f'J UV'\) ~ V· v~ AI 'vUV If

, V

~-

Figure 5-56. CRT Plot of Typical Frequency Response, 10.5 to 22 GHz

29. Adjust A20R22 B2A and A20R18 B2B to set best line at center horizontal graticule line, with
minimum slope.

30. Set sweep oscillator LINE switch OFF and replace HP 86290A RF Plug-in with HP 86222A RF Plug
in. Set sweep oscillator LINE switch ON, POWER LEVEL to midrange, ALC switch to EXT, and
rear-panel FM-NORM-PL switch to PL.
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•
Model 8569B

ADJUSTMENTS

5·30. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd)

Adjustments

•

•

31. Set spectrum analyzer FREQUENCY BAND GHz to .01-1.8 GHz. Set sweep oscillator to sweep
from .01 GHz to 1.8 GHz. Phase lock sweep oscillator and set output power level according to step 4.

32. Adjust A20RI4 BIA, A20R9 BIB, and A20RIO BIC to set best line at center horizontal graticule line,
with minimum slope (see Figure 5-57). If frequency response is ~ 1.2 dB, adjust A20R71 VI to
minimize amplitude variations.

MKR - 49.8 MHz SPAN FULL RES 8W 3 MHz VF .003
REF -10 dBm 2 dB/ AHEN 10 dB SWP EXT

--

--

I
t~ ~ .---.. -'"'

1,",,-

v 'v' V v ""V '--"'..

I

Figure 5-57. CRT Plot of Typical Frequency Response, .01 to 1.8 GHz
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ADJUSTMENTS

5·31. AMPILITUDECALIBRATION OF EXTERNAL MIXING BANDS

NOTE

Model 8569B

•
Verify that the EXT MIXING BIAS output voltage is 0 ±.01V when in detent
position. If not, adjust A2A1R14 BIAS ZERO for 0 volts.

NOTE

Tlhis adjustment should only be done to compensate for a specific external
mixer.

REFERENCE:

A20 Schematic

DESCRIPTION:

All HP 8569B Spectrum Analyzer external mixing bands are set at the factory for a 3D-dB external mixer
conversion loss. Steps 4 and 5 show this adjustment. To calibrate the display for a specific mixer, the internal
gain of the external mixing band in question has to be adjusted. First, the conversion loss of the mixer is
measured. Then, the internal gain of the analyzer is adjusted to equal this conversion loss.

EQUIPMENT:
Signal Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8640B
Sweep Oscillator HP 8350A
RF Plug-in HP 83595A
Diplexer HP 5086-7721
Directional Coupler lo-dB HP K752C
Directional Coupler lo-dB HP P752C
Power Meter (2 required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 432A
Thermistor Mount (2 required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP P486C
Thermistor Mount (2 required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP K486C
Waveguide Attenuator HP K382A
Waveguide Attenuator '.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP P382A

•

Figure 5-58. Amplitude Calibration ofExternal Mixing Bands Adjustment Test Setup •

•••
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Mode18569B

ADJUSTM ENTS

5·31. AMPLITUDE CALIBRATION OF EXTERNAL MIXING BANDS (Cont'd)

Adjustments

•

TOP VIEW

«> ,,·0 .. 00 0 '"'••'. @: '0 •• .;., 0 0 0 '.• fl· 2 I

TOP VIEW

A20 R143 BlOB
53-115 GHz

A20 R147 BIOA
A20 R135 B9B
A20 R139 B9A

35-71 GHz

A20 RI27 B8B
A20 R131 B8A

21-44 GHz

A20 R119 B7B
A20 R123 B7A

12.4-26.5 GHz

A20
BIAS
ASSEMBLY

•

Figure 5-59. Amplitude Calibration ofExternal Mixing Bands Adjustment Locations

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569Btop cover.

2. Reconnect power cord and set LINE switch ON.
~o!J

3. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as fol
lows:

RESOLUTION BANDWIDTH Coupled (green)
INPUT ATTENUATOR 0 dB
REF LEVEL dBm 10
REFERENCE LEVEL FINE 0
FREQUENCY SPAN MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. FULL BAND
MIXING MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
SWEEP TIME/DIV AUTO
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12.4- 26.5
EXT MIXER BIAS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 (Detent)
FREQUENCY SPAN/DIV 100MHz
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ADJUSTMENTS

5-31. AMPLITUDE CALIBRATION OF EXTERNAL MIXINGBANDS (Cont'd)

Model 8569B

•
4. Connect signal generator to HP 8569B IF INPUT. Set FREQUENCY of signal generator to 321.4 MHz

and OUTPUT LEVEL to - 40 dBm.

5. Tune signal generator around 321.4 MHz for maximum amplitude on HP 8569B CRT. Verify trace is at
top graticule line (reference level). If not, adjust A20R123 (B7A) and A20R1l9 (B7B) for a flat trace.
A20R123 affects the low frequency end, and A20Rl19 affects the high frequency end.

6. Disconnect the signal generator and connect the equipment as in Figure 5-58.

7. Set power meter #1 CAL FACTOR to match thermistor mount calibration at frequency of interest. Set
MOUNT RESISTANCE to 100 ohm for "P" band or 200 ohm for "K" band. Set RANGE to COARSE
ZERO and adjust to zero meter. Set RANGE to - 5 dBm and press FINE ZERO momentarily.

8.." Set sweep oscillator CW frequency to 12.4 GHz. Adjust ALC GAIN for -10 dBm reading on power
meter #1 (- 5 dBm scale reading).

9. Set waveguide attenuator to 20 dB and verify a - 20 dBm leveled signal at output of waveguide attenuator
from 12.4 GHz to 18.0 GHz with power meter #2. Disconnect power meter #2 thermistor mount and
connect external mixer.

10. Thne sweep oscillator to 12.4 GHz.

11. Set FREQUENCY SPAN MODE on HP 8569B to PER DIY. Locate signal pair with a 642.8 MHz
separation and center the left hand signal. Reduce FREQUENCY SPAN/DIV to 1 MHz and press SIG
IDENT button to verify correct signal.

12. Reduce FREQUENCY SPAN/DIV to 100 kHz and peak signal with EXT MIXING BIAS.

13. Measure signal amplitude and record. (The second graticule line from the top is calibrated for 3D-dB
conversion loss. If the signal is one major division down from the second graticule line, the conversion loss
at this frequency would be 40 dB.)

Conversion loss _

14. Repeat steps 11 through 13 every 500 MHz from 12.4 GHz to 18.0 GHz.

15.· Replace "P" band equipment with "K" band equipment (see figure 5-58).

16. Repeat steps 7 through 9 substituting 18.0 GHz for 12.4 GHz, and 26.5 GHz for 18.0 GHz.

17. Tune sweep oscillator to 18.0 GHz and repeat steps 11 through 13 every 500 MHz up to 26.5 GHz.

18. Find mean conversion loss of mixer (see Figure 5-60 for example).

19. Set EXT MIXING BIAS to 0 (Detent).
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Model 8569B

ADJUSTM ENTS

5-31. AMPLITUDE CALIBRATION OF EXTERNAL MIXING BANDS (Cont'd)

Adjustments

20. Connect signal generator to IF INPUT and set OUTPUT LEVEL to match the mean conversion loss at
12.4GHz.

21. Set HP 8569B FREQUENCY SPAN MODE to FULL BAND and tune signal generator around 321.4
MHz to peak trace on HP 8569B.

22. Adjust B7A (A20RI23) for trace at top graticu1e line. (SeeFigure 5-59for location of adjustments.)

23. Set signal generator OUTPUT LEVEL to the mean conversion loss at 26.5 GHz.

24. Adjust B7B (A20RI19) for trace at top graticule line display.

25. Repeat steps 20 through 24 until no further adjustment is necessary.

26. Repeat steps 1 through 25 for the other external mixing bands, substituting appropriate equipment and
frequency settings to cover the frequencies in those bands.

35 MEAN CONVERSION 43.5 dB
CD LOSS AT 26.5 GHz

• "C

en
en
0 40
--l

Z \-0

en
a: 45w
> 42.0 dBz
0 AT 12.4 GHz
o

50 -L...,,..---,___r__.____.__r_r_,_~T""""""T---,-__._,.......,c-r__.____.__r_r_,___r__..___,___r__.____.__..___r

12.4 13 14 15 16 17 18 19 20 21 22 23 24 25 26

FREQUENCY (GHz)

FREQUENCYIGHzI

•
Figure 5-60. Mean Conversion Loss
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ADJUSTMENTS

5·32. ABSOLUTE AMPLITUDE CALIBRATION

REFERENCE:

A28 Schematic

DESCRIPTION:

Mode18569B

•
The 100 MHz CAL OUTPUT signal is displayed on the spectrum analyzer CRT screen. Factory-selected
resistor A28R2* is selected so that REF LEVEL CAL functions over the range that optimizes noise and distor
tion performance.

SPECTRUM ANALYZER

CAL
OUTPUT

INPUT
50n

TOP VIEW

Figure 5-61. Absolute Amplitude Calibration Test Setup

A28

A28R2*

•
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•
Model 8569B

ADJUSTMENTS

5-32. ABSOLUTE AMPLITUDE CALIBRATION (Cont'd)

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569Btop cover.

Adjustments

• =

•

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-61. Set all
normal (green) spectrum analyzer settings, except as indicated, and other controls as follows:

FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01-1.8
INPUT ATTEN .. ;.......................................................... 10dB
REF LEVEL dBm 0
REFERENCE LEVEL FINE 0
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 MHz
FREQUENCY SPAN MODE ZERO SPAN
AMPLITUDE SCALE 2 dB
TUNING 0.100 GHz
REF LEVEL CAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise

3. Adjust TUNING control to center 100MHz signal on CRT display.

4. Adjust REF LEVEL CAL screwdriver adjustment clockwise to increase 100 MHz signal amplitude by 3
dB (1.5 divisions).

5. Note distance of signal peak (in dB) from third horizontal graticule line from bottom of display. For every
dB signal peak is separated from this graticule line, change value of factory-selected resistor A28R2*
(Figure 5-62)by 10percent. (An increase in resistance increases signal level.) When signal is within 1 dB of
graticule line, proceed to step 6.

6. Adjust REF LEVEL CAL to position signal peak on third horizontal graticule line from bottom of
display.

7. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B top
cover.
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ADJUSTMENTS

5-33. COMBGENERATOR ADJUSTMENTS (OPTION 001)

REFERENCE:

A42 Schematic

DESCRIPTION:

Model 8569B

•
The output signal from A42 Comb Generator Assembly, with the Step Recovery Diode Module disconnected, is
adjusted for a maximum peak-to-peak voltage swing. A42AIC5 FREQ is centered, and the comb generator
frequency is measured with a frequency counter. If the measured frequency is not 100.000 ±0.0004 Mhz,
A42AIL3* is selected to bring the frequency within tolerance.

The comb generator signal is adjusted for maximum output power as measured with a power meter. If the
amplitude is not + 16.0 ± 0.8 dBm, A42AIR6* is selected to bring the amplitude within tolerance.

A42AIC5 FREQ is adjusted for a comb generator frequency of 100.00000o ±O.OOOOIO MHz (tolerance of ± 10
Hz).

EQUIPMENT:

Oscilloscope HP 1741A
Frequency Counter HP 5342A, Opt. 005
Power Meter HP 435B
Power Sensor HP 8481A, Opt. C03
Attenuator, 10 ± 0.5 dB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8491B, Opt. 010
Adapter, Type N (f) to BNC (m) HP 1250-0077
Adapter, SMA (f) to Type N (m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 1250-1250
Cable Assembly (SMA plug, both ends) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8120-1578

SPECTRUM ANALYZER

A42Jl

ADAPTER ADAPTER

POWER
METER

FREQUENCY
COUNTER

ggg ggg ·0·
000000· •
CJ a 000 0

CABLE ASSY
HP8120·1578

10dB
ATIENUATOR

OSCILLOSCOPE
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Mode18569B

ADJUSTM ENTS

5·33. COMB GENERATOR ADJUSTMENTS (OPTION 001) (Cont'd)

A42

W40 CAB LE ASSY
I __-- RF SWITCH TO 3-<1B PAD

Adjustments

AT9
1----3-<1B PAD

U2
STEP RECOVERY

A42Jl DIODE MODULE

• @ +15V @ OUTPUT @
ENA6LE

A42AlC15 ,.... ~ 0
OUTPUT MATCH OUTPUT MATCH

@ 0 @

0 0
08569-60024

@ 0 @
100 MHZ

COMB GENERATOR

0 ~ A42A1C5
FREO

A42A1C4 C">o rl}i @
OSC PEAK OSC PEAK

0 0

@ @ @

Figure 5-64. Comb Generator Adjustment Locations
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ADJUSTMENTS

5·33. COMB GENERATOR ADJUSTMENTS (OPTION 001)(Cont'd)

PROCEDURE:

Model 8569B

•
1. Set LINE switch OFF, disconnect power cord, and remove HP 8569B bottom cover. Use a 5/16 wrench to

disconnect U2 Step Recover Diode Module from A42 Comb Generator Assembly at A42J1.

NOTE

It might be necessary to remove AT9 3·dB Pad(connected at cable assembly
W40) as well as U2 Step Recovery Diode Module (connected at A42J1) to
have sufficient space for connection of the test cable assembly to A42J1.

2. Connect oscilloscope as shown in Figure 5-63. Center A42AIC5 FREQ (Figure 5-64).

Frequency Adjustment

3. Connect power cord, set LINE switch ON, and press INTERNAL COMB GENERATOR push button
(on).

4. Set oscilloscope controls as follows:

CHAN A VOLTS/DIV 5
DISPLAY" A
TRIGGER COMP A
Trigger Mode AUTO
Sweep Mode MAIN
TIME/DIV 1 j.lSEC

5. Adjust A42AIC15 OUTPUT MATCH and A42AIC3 OSC PEAK for maximum peak-to-peak voltage.

6. Connect output of comb generator (through 100dB attenuator and adapters) to frequency counter input.
Comb generator frequency must be 100.0000 ± 0.0004 MHz.

NOTE

Perform steps 7 through 9 only if the comb generator frequency is out of
tolerance.

7. Set LINE switch OFF, disconnect power cord, and remove cover plate of A42 Comb Generator Assembly.

8. Change selected value of A42AIL3* to obtain output frequency of 100.0005 ±0.0004 MHz with
A42AlC5 FREQ centered.
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ADJUSTMENTS

5-33. COMBGENERATOR ADJUSTMENTS (OPTION 001) (Cont'd)

NOTE

Increasing the value of A42A1 L3* increases output frequency, while
decreasing the value decreases output frequency. (Installation of the cover
platedecreases theoscillator frequency byabout 500Hz.)

Adjustments

•

•

9. Each time the value of A42AlL3* is changed, re-connect power cord, set LINE switch ON, and adjust
A42A1C3 OSC PEAK for maximum signal.

NOTE

Theoutput frequency changes when A42A1C3 OSCPEAK isadjusted.

OutputPower

10. Connect output of comb generator, through 10-dBattenuator, to power meter.

11. Adjust A42A1C15 OUTPUT MATCH for maximum power out. Comb generator output power should be
+ 16.0 ± 0.8 dBm.

NOTE

Perform steps 12 through 14 only if theoutput power of thecombgenerator
is outof tolerance.

12. Set LINE switch OFF, remove power cord, and remove cover plate of A42 Comb Generator Assembly.

13. Change selected value of A42A1R6* to obtain an output power reading of + 16.0 ±0.8 dBm.

NOTE

Increasing the value of A42A1R6* decreases the output power of the comb
generator, whiledecreasing thevalue increases theoutput power.

14. Each time the value of A42A1R6* is changed, re-connect power cord, set LINE switch ON, and adjust
A42A1C15 OUTPUT MATCH for maximum power out.

15. With cover plate of A42 Comb Generator Assembly installed and all screws in place, connect output of
comb generator, through 10-dBpad, to frequency counter.

16. Adjust A42A1C5 FREQ for a frequency counter reading of 100.00000o ±O.OOOOIO MHz (tolerance of
± 10Hz).

17. When adjustment is completed, set LINE switch OFF, disconnect power cord, install U2 Step Recovery
Diode Module and AT9 3-dB Pad, and install HP 8569Bbottom cover.
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Performance Tests

Table 4-23. Performance Test Record ( 1 of 6)

Model 8569B

Hewlett-Packard Company Tested by
Model 8569
Spectrum Analyzer 0.1 to 22 GHz

Serial No. Date

Para. Results

No.
Test Description

Min. Actual Max.

4-10. Tuning Accuracy

6. 0.010 GHz 0.005 GHz 0.015 GHz
8. 1.000GHz 0.995 GHz 1.005 GHz

10. 1.800 GHz 1.795 GHz 1.805 GHz
12. 1.700GHz 1.695 GHz 1.705 GHz
13. 3.000 GHz 2.294GHz 3.006GHz
14. 4.100 GHz 4.092GHz 4.108GHz
16. 3.800 GHz 3.792 GHz 3.808 GHz

6.000 GHz 5.988 GHz 6.012 GHz
8.500GHz 8.483 GHz 8.517 GHz
5.800GHz 5.788 GHz 5.812 GHz
8.000GHz 7.984 GHz 8.016GHz
12.900GHz 12.874 GHz 12.926GHz
8.500GHz 8.483 GHz 8.517GHz
12.500 GHz 12.475 GHz 12.525 GHz
18.000 GHz 17.964GHz 18.036GHz
1O.500GHz 10.479 GHz 10.521 GHz
16.500 GHz 16.467 GHz 16.533 GHz
22.000 GHz 21.956 GHz 22.044GHz

21. 12.4GHz 2.009 GHz 2.017 GHz
25. 26.5 GHz 4.354 GHz 4.372 GHz
26. 21.0 GHz 2.064 GHz 2.073 GHz

44.0 GHz 4.359 GHz 4.377 GHz
33.0 GHz 2.038 GHz 2.046 GHz
71.0 GHz 4.408 GHz 4.426 GHz
53.0 GHz 2.022 GHz 2.030 GHz
115.0 GHz 4.402 GHz 4.420 GHz

4-11. Span Width Accuracy

6. 500 MHz FREQ SPAN/DIY -0.4 div +0.4 div
10. 200 MHz FREQ SPAN/DIY -0.4div +0.4 div
13. 100 MHz FREQ SPAN/DIY -0.4 div +O.4div
14. 50 MHz FREQ SPAN/DIY -0.4 div +0.4 div
15. 20 MHz FREQ SPAN/DIY -0.4div +0.4 div
16. 5 MHz FREQ SPAN/DIY -0.4 div +0.4 div
18. 2 MHz FREQ SPAN/DIY -0.4 div +0.4 div
19. I MHz FREQ SPAN/DIY -0.4 div +0.4 div
20..5 MHz FREQ SPAN/DIY -0.4 div +0.4 div
22..2 MHz FREQ SPAN/DIY -0.4 div +0.4 div
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Mode18569B

Table 4-23. Performance Test Record (2 of6)

Performance Tests

Para. Results

No. Test Description
Min. Actual Max.

23. 100 kHz, stabilized -1.2 div + 1.2 div
100kHz, unstabilized -0.4 div +O.4div
50 kHz, stabilized - L2div + 1.2 div
50 kHz, unstabilized -0.4 div +O.4div
20 kHz, stabilized -1.2 div + 1.2 div
20 kHz, unstabilized -0.4 div +O.4div
10kHz, stabilized -1.2div + 1.2 div
5 kHz, stabilized -1.2div + 1.2div

25. 2 kHz, stabilized -1.2div + 1.2 div
26. I kHz, stabilized -1.2 div + 1.2div

4·12. Resolution Bandwidth Accuracy

7.3 MHz 2.55 MHz 3.45 MHz
8. I MHz 850 kHz 1.15 MHz
9. 300 kHz 255 kHz 345 kHz

10. 100kHz 85kHz 115 kHz
11. 30 kHz 25.5 kHz 34.5 kHz
17. 10 kHz 8.5 kHz 11.5 kHz
18. 3 kHz 2.55 kHz 3.45 kHz
19. 1 kHz 0.85 kHz 1.15 kHz
20..3 kHz 255 Hz 345 Hz
21. .1 kHz 85 Hz 115 Hz

4-13. Resolution Bandwidth Selectivity

25. 3 MHz 15:1
1 MHz 15:1
300 kHz 15:1
100kHz 15:1
30kHz 15:1
10kHz 15: I
3kHz 15:1
1kHz 11:1
.3 kHz 11:1
.1 kHz 11: I

4·14. Residual FM

8. Peak-to-Peak Variation of Trace As calcu-
with AUTO STABILIZER on lated in step

6.

16. Peak-to-Peak Variation of Trace As calcu-
with AUTO STABILIZER OFF lated in step

14.
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Performance Tests

Table 4-23. Performance Test Record (3 of6)

Model 8569B

Para. Results
No. Test Description

Min. Actual Max.

4-15. Noise Sidebands

7. Noise sidebands 75 dB

4-16. Residual Responses

8. Residual responses -90dBm

4-17. Average Noise Level

3..01 - 1.8 GHz -113 dBm
4. 1.7 -4.1 GHz -llOdBm

3.8 -8.5 GHz -107 dBm
5.8 - 12.9 GHz -loodBm
8.5 - 18 GHz -95dBm
10.5 -22GHz -90dBm
12.4 - 26.5 GHz -104 dBm
21 -44GHz -104 dBm
33 -71 GHz -104 dBm
53 - liS GHz -104dBm

4-18. Reference Level Variation

6. Corrected deviation from - 10to
- 70 dBm in log mode ±0.5 dB

Corrected deviation from - 10to
-100 dBm in log mode ± 1.0 dB

10. Corrected deviation from - 10to
- 70 dBm in linear mode ±0.5dB

Corrected deviation from - 10to
- 100dBm in linear mode ± 1.0 dB

13. Corrected deviation of
REFERENCE LEVEL FINE
(Vernier) ±0.5 dB

4·19. Gain Compression

8. Gain compression 1.0 dB
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Model 8569B

Table 4-23. Performance Test Record (4 of 6)

Performance Tests

Para. Results

No. Test Description
Min. Actual Max.

4-20. Input Attenuator Accuracy

6. Corrected deviation between adja- ± 1.0 JB
cent settings from 0-60 dB at
0.100 GHz

7. Maximum cumulative error from ±2.4dB
0-60 dB at 0.100 GHz

22. Corrected deviation between adja- ± 1.0 dB
cent settings from 0-60 dB at
18 GHz

23. Maximum cumulative error from ±2.4dB
0-60 dB at 18 GHz

35. Corrected deviation between adja- ± 1.5 dB
cent settings from 040 dB at
22GHz

36. Maximum cumulative error from ±2.5 dB
0-40 dB at 22 GHz

4-21. Calibrator Output Accuracy

1. Calibrator output level -10.3 dBm -9.7dBm
2. Calibrator output frequency 99.090 MHz 100.010 MHz

4-22. Frequency Response

6. .01 to 1.8 Hz, 0 dB input ± 1.2 dB
attentuation

7..01 to 1.8 GHz, 10 dB input ± 1.2 dB
attenuation

12. 1.7 to 4.1 GHz, 0 dB input ± 1.5 dB
attenuation

13. 1.7 to 4.1 GHz, 10dB input ± I.SdB
attenuation

14. 3.8 to 8.5 GHz, 0 dB input ±2.SdB
attenuation

15. 3.8 to 8.5 GHz, 10 dB input ±2.~!>dB

attenuation
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Performance Tests

Table 4-23. Performance Test Record (5 of6)

Model 8569B

Para. Results
No. Test Description

Min. Actual Max.

16. 5.8 to 12.9 GHz, 0 dB input ±2.5 dB

5.8 to 12.9 CHz, 10 dB input ±2.5dB
attenuation

17. 8.5 to 18 GHz, 0 dB input ±3.0dB
attenuation

8.5 to 18 GHz, 10dB input ±3.0dB
attenuation

21. 10.5 to 22 GHz, corrected deviation, ±4.5dB
odB input attenuation

22. 10.5 to 22 GHz, corrected deviation, ±4.5dB
10dB input attenuation

4-23. Amplitude Accuracy, Switching Between
Bandwidths

6. Overall variation between 3 MHz '0 dB 1.0 dB
and 300 kHz RESOLUTION BW

Overall variation between 3 MHz o dB z.o dB
and .1 kHz RESOLUTION BW

4·24. Display Accuracy

9. Difference between adjacent ±lOmV
readings, log display (±.I dB/dB)

10. Sum or difference of absolute values 30mV
of corrected DVM readings, log (3 dBor
display ± 1.5 dB)

13. Linear display offset, step attenuator 376mV + 424mV +
set to 6 dB offset offset recorded

recorded in in step 2
step 2

14. Linear display offset, step attenuator I,6mV + .22LfmV +
set to 12dB offset offset

recorded recorded
in step 2 in step 2

4-64



Model 8569B

Table 4-23. Performance Test Record (6 of 6)

Performance Tests

Para. Results
No. Test Description

Min. Actual Max.

4-25. Sweep Time Accuracy
9. 2 pSEC -{l.8 div +0.8 div

10. 5 pSEC -0.5 div +0.5 div
10 IlSEC -{l.5 div +0.5 div
20llSEC -{l.5 div +0.5 div
50llSEC -{l.5 div +0.5 div
.1 mSEC -{l.5 div +0.5 div
.2 mSEC -0.5 div +0.5 div
.5 mSEC -{l.5 div +0.5 div
1 mSEC -0.5 div +0.5 div
2 mSEC -0.5 div +0.5 div
5 mSEC -{l.5 div +0.5 div

10 mSEC -0.5 div +0.5 div
20 mSEC -0.5 div +0.5 div
50 mSEC -{l.5 div +0.5 div
.1 SEC -o.s div +0.5 div

15. .2 SEC 1.87 S 2.29 S
.5 SEC 4.68S 5.72S
1 SEC 9.36S 11.44 S
2 SEC 16.64 S 24.96 S
5 SEC 41.60 S 62.405

10 SEC 83.20 S 124.80 S

4-26. Comb Generator Frequency Accuracy

7. Frequency 99.993000 100.007000
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Hewlett-Packard Company Tested by
Model 8569
Spectrum Analyzer 0.1 to 22 GHz

Serial No. Date

Para. Results

No. Test Description
Min. Actual Max.

4-10. Tuning Accuracy

6. O.OIOGHz 0.005 GHz o.ois GHz
8. 1.000 GHz 0.995 GHz 1.005 GHz

10. 1.800 GHz 1.795GHz 1.805 GHz
12. 1.700 GHz 1.695 GHz 1.705 GHz
13. 3.000GHz 2.294GHz 3.006GHz
14.4.1OOGHz 4.092GHz 4.108GHz
16. 3.800 GHz 3.792 GHz 3.808 GHz

6.000 GHz 5.988 GHz 6.012 GHz
8.5OOGHz 8.483 GHz 8.517 GHz
5.8ooGHz 5.788 GHz 5.812 GHz
8.000 GHz 7.984GHz 8.016 GHz
12.900GHz 12.874 GHz 12.926 GHz
8.500GHz 8.483 GHz 8.517 GHz
12.500GHz 12.475 GHz 12.525 GHz
18.000 GHz 17.964GHz 18.036 GHz
10.500 GHz 1O.479GHz 10.521 GHz
16.500 GHz 16.467 GHz 16.533 GHz
22.000 GHz 21.956GHz 22.044GHz

21. 12.4 GHz 2.009 GHz 2.017 GHz
25. 26.5 GHz 4.354 GHz 4.372 GHz
26. 21.0 GHz 2.064 GHz 2.073 GHz

44.0 GHz 4.359 GHz 4.377 GHz
33.0 GHz 2.038 GHz 2.046 GHz
71.0 GHz 4.408 GHz 4.426 GHz
53.0 GHz 2.022 GHz 2.030 GHz
115.0GHz 4.402 GHz 4.420 GHz

4-11. Span Width Accuracy

6. 500 MHz FREQ SPAN/DIV -0.4 div +0.4 div
10. 200 MHz FREQ SPAN/DIV -0.4 div +0.4 div
13. 100 MHz FREQ SPAN/DIV -0.4 div +0.4 div
14. 50 MHz FREQ SPAN/DIV -0.4 div +0.4 div
15. 20 MHz FREQ SPAN/DIV -0.4 div +0.4 div
16. 5 MHz FREQ SPAN/DIV -0.4 div +0.4 div
18. 2 MHz FREQ SPAN/DIV -0.4 div +0.4 div
19. I MHz FREQ SPAN/DIV -0.4 div +0.4 div
20. .5 MHz FREQ SPAN/DIV -0.4 div +0.4 div
22..2 MHz FREQ SPAN/DIV -0.4 div +0.4 div

•

•

••

Performance Tests
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Model 85698



Para. Results

No. Test Description
Min. Actual Max.

23. 100kHz, stabilized -1.2div + 1.2 div
100kHz, unstabilized -0.4div +0.4 div
50 kHz, stabilized -1.2div + Lz div
50 kHz, unstabilized -O.4div +0.4div
20 kHz, stabilized -1.2div + 1.2div
20 kHz, unstabilized -0.4div +0.4div
10 kHz, stabilized -1.2div + 1.2div
5 kHz, stabilized -1.2div + 1.2div

25. 2 kHz, stabilized -1.2div + 1.2 div
26. 1 kHz, stabilized -1.2div + 1.2div

4-12. Resolution Bandwidth Accuracy

7.3 MHz 2.55 MHz 3.45 MHz
8. 1 MHz 850 kHz 1.15 MHz
9. 300 kHz 255 kHz 345 kHz

10. 100kHz 85 kHz 115kHz
11. 30 kHz 25.5 kHz 34.5 kHz
17. 10 kHz 8.5 kHz 11.5 kHz
18. 3 kHz 2.55 kHz 3.45 kHz
19. 1 kHz 0.85 kHz 1.15 kHz
20..3 kHz 255 Hz 345 Hz
21. .1 kHz 85 Hz 115 Hz

4-13. Resolution Bandwidth Selectivity

25. 3 MHz 15:1
1MHz 15:1
300kHz 15:1
100kHz 15:1
30kHz 15:1
10kHz 15:1
3kHz 15:1
1kHz 11:1
.3 kHz 11:1
.1 kHz 11:1

4-14. Residual FM

8. Peak-to-Peak Variation of Trace As calcu-
with AUTO STABILIZER on lated in step

6.

16. Peak-to-Peak Variation of Trace Ascalcu-
with AUTO STABILIZER OFF lated in step

14.

•

•

•

Model 8569B

Table 4-23. Performance Test Record (2 of 6)
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•

•

Table 4-23. Performance Test Record (3 of6)

Para. Results
No. Test Description

Max.Min. Actual

4-15. Noise Sidebands

7. Noise sidebands 75 dB

4-16. Residual Responses

8. Residual responses -90dBm

4-17. Average Noise level

3..01 - 1.8 GHz -113 dBm
4. 1.7 - 4.1 GHz -llOdBm

3.8 - 8.5GHz -107 dBm
5.8 - 12.9 GHz -loodBm
8.5 -18 GHz -95dBm
10.5 -22GHz -90dBm

12.4 - 26.5 GHz -104 dBm
21 -44GHz -104 dBm
33 -71 GHz -104 dBm
53 - 115 GHz -104 dBm

4-18. Reference level Variation

6. Corrected deviation from - 10 to
- 70 dBm in log mode ±0.5dB

Corrected deviation from - 10 to
-100 dBm in log mode ± 1.0 dB

10. Corrected deviation from - 10 to
- 70 dBm in linear mode ±0.5dB

Corrected deviation from -10 to
-100 dBm in linear mode ± l.OdB

13. Corrected deviation of
REFERENCE LEVEL FINE
(Vernier) ±0.5dB

4-19. Gain Compression

8. Gain compression 1.0dB

4-62



Para. Results

No. Test Description
Min. Actual Max.

4-20. Input Attenuator Accuracy

6. Corrected deviation between adja- ± 1.0JB
cent settings from O~O dB at
0.100 GHz

7. Maximum cumulative error from ±2.4dB
O~O dB at 0.100 GHz

22. Corrected deviation between adja- ± 1.0 dB
cent settings from O~O dB at
18 GHz

23. Maximum cumulative error from ±2.4dB
O-{)O dB at 18 GHz

35. Corrected deviation between adja- ± 1.5 dB
cent settings from 040 dB at
22GHz

36. Maximum cumulative error from ±2.5 dB
040 dB at 22 GHz

4-21. Calibrator Output Accuracy

I. Calibrator output level -1O.3dBm -9.7 dBm
2. Calibrator output frequency 99.090 MHz 100.010 MHz

4-22. Frequency Response

6..01 to 1.8 Hz, 0 dB input ± 1.2 dB
attentuation

7. .01 to 1.8 GHz, 10dB input ± 1.2 dB
attenuation

12. 1.7 to 4.1 GHz, 0 dB input ± 1.5 dB
attenuation

13. 1.7 to 4.1 GHz, 10dB input ± 1.5 dB
attenuation

14. 3.8 to 8.5 GHz, 0 dB input ±2.SdB
attenuation

15. 3.8 to 8.5 GHz, 10dB input ±2.SdB
attenuation

•

•

•

Model 8569B

Table 4-23. Performance Test Record (4 of6)

Performance Tests
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Para. Results
No. Test Description

Min. Actual Max.

16. 5.8 to 12.9 GHz, 0 dB input ±2.5 dB

5.8 to 12.9 GHz, 10 dB input ±2.5 dB
attenuation

17. 8.5to 18GHz,OdBinput ±3.0dB
attenuation

8.5 to 18 GHz, 10dB input ±3.0dB
attenuation

21. 10.5 to 22 GHz, corrected deviation, ±4.5dB
odB input attenuation

22. 10.5 to 22 GHz, corrected deviation, ±4.5dB
10dB input attenuation

4-23. Amplitude Accuracy, Switching Between
Bandwidths

6. Overall variation between 3 MHz o dB 1.0 dB
and 300 kHz RESOLUTION BW

Overall variation between 3 MHz o dB :2.0 dB
and .1 kHz RESOLUTION BW

4-24. Display Accuracy

9. Difference between adjacent ±lOmV
readings, log display (±.I dB/dB)

10. Sum or difference of absolute values 30mV
of corrected DVM readings, log (3 dB or
display ± 1.5 dB)

13. Linear display offset, step attenuator 376mV + 4Z4mV +
set to 6 dB offset offset recorded

recorded in in step 2
step 2

14. Linear display offset, step attenuator 1'76mV + ;!2LfmV +
set to 12dB offset offset

recorded recorded
in step 2 in step 2

•

•

•

Performance Tests
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Para. Results

No. Test Description
Min. Actual Max.

4-25. Sweep Time Accuracy
9. 2 pSEC ~.8div +0.8 div

10. 5 pSEC ~.5 div +0.5 div
10 pSEC ~.5 div +0.5 div
20 pSEC ~.5div +0.5 div
50 pSEC ~.5 div +0.5 div
.1 mSEC ~.5 div +0.5 div
.2 mSEC -0.5 div +0.5 div
.5 mSEC ~.5 div +0.5 div
1 mSEC -0.5 div +0.5 div
2 mSEC -0.5 div +0.5 div
5 mSEC ~.5 div +0.5 div

10 mSEC -0.5 div +0.5 div
20 mSEC -0.5 div +0.5 div
50 mSEC -0.5 div +0.5 div
.1 SEC -0.5 div +0.5 div

15. .2 SEC 1.87 S 2.29 S
.5 SEC 4.68S 5.72S
1 SEC 9.36S 11.44 S
2 SEC 16.64 S 24.96 S
5 SEC 41.60 S 62.4OS

10 SEC 83.20 S 124.80S

4-26. Comb Generator Frequency Accuracy

7. Frequency 99.993000 100.007000

•

•

•

Model 8569B

Table 4-23. Performance Test Record (6 of 6)

Performance Tests
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6·1. INTRODUCTION

SECTION VI
REPLACEABLE PARTS

2. The part number check digit (CD).

•

6-2. This section contains information for order
ing parts. Table 6-1 includes a list of reference
designations and a list of abbreviations used in the
parts list. Table 6-2 lists names and addresses that
correspond to the manufacturer code numbers in
the parts list. Table 6-3 lists all replaceable parts in
alpha-numerical order by reference designation.

6·3. REPLACEABLE PARTS LIST

6-4. Table 6-3, the list of replaceable parts, is
organized as follows:

1. Electrical assemblies and their components in
alpha-numerical order by reference designa
tion.

2. Miscellaneous parts, at end of list for each
major assembly.

3. Chassis-mounted parts, in alpha-numerical
order by reference designation, at end of
parts list.

6-5. The following information is listed for each
part:

1. The Hewlett-Packard part number.

3. The total quantity (Qty) in the instrument.
This quantity is given only once, at the first
apppearance of the part in the list.

4. The description of the part.

5. A typical manufacturer of the part in a
five-digit code.

6. The manufacturer part number.

6·6. ORDERING INFORMATION

6-7. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number
(with check digit), indicate the quantity required,
and address the order to the nearest Hewlett
Packard office. The check digit will ensure ac
curate and timely processing of your order.

6-8. To order a part that is not listed in the
replaceable parts table, include the instrument
model number, instrument serial number, the
description and function of the part, and the
number of parts required. Address the order to the
nearest Hewlett-Packard office.

Table 6-1. Reference Designations and Abbreviations (1 of4)

REFERENCE DESIGNATIONS

NOTE

All abbreviations in the parts list will be in upper-ease.•

A Assembly
AT Attenuator.Tsolator, Limiter.

Termination
B . . . . . . . . . . . . . . . . . . . .. Fan. Motor
BT. . . . . . . . . . . . . . . . . . . . . .. Battery
C . . . . . . . . . . . . . . . . . . . . .. Capacitor
CP Coupler
CR Diode. Diode Thyristor. Step

Recovery Diode (SCR), Varactor
DC . . . . . . . . . . . .. Directional Coupler
DL . . . . . . . . . . . . . . . . . . .. Delay Line
DS Annunciator, Lamp, Light

Emitting Diode (LED). Signaling
Device (Audible or Visible)

E. . . . . . .. Miscellaneous Electrical Part

F Fuse
FL Filter
H Hardware
HY Circulator
J . . . .. Electrical Connector (Stationary

Portion), Jack
K Relay
L Coil, Inductor
M Meter
MP Miscellaneous Mechanical Part
P . . . . .. Electrical Connector (Movable

Portion). Plug
Q. . . . . . . .. Silicon Controlled Rectifier

(SCR). Transistor, Triode Thyristor
R Resistor

RT Thermistor
S Switch
T . . . . . . . . . . . . . . . . . . .. Transformer
TB ..... . . . . . . . . . .. Terminal Board
TC . . . . . . . . . . . . . . . .. Thermocouple
TP. . . . . . . . . . . . . . . . . . . .. Test Point
U Integrated Circuit. Microcircuit
V. . . . . . . . . . . . . . . . . .. Electron Tube
VR. . . . . . .. Breakdown Diode (Zener).

Voltage Regulator
W Cable. Transmission Path. Wire
X Socket
Y . . . . . . . .. Crystal Unit (Piezoelectric.

Quartz)
z Tuned Cavity, Tuned Circuit

6-1



Table 6-1. Reference Designations and Abbreviations (2 of 4)

ABBREVIATIONS •

NOTE

All abbreviations in the parts list will be in upper-case.

6-2

A

A . . . . . . . . .. Across Flats, Acrylic, Air
(Dry Method), Ampere

AD Anode
ADJ , Adjust, Adjustment
AL . . . . . . . . .. . . . . . . . . .. Aluminum
ALTNG. . . . . . . . . . . . . . .. Alternating
AMP. . . . . . . . . . . . . . . . . .. Amperage
ANLG , Analog
ANSI. . . . . . . . . . .. American National

Standards Institute (formerly USASI
ASA)

ASSY . . . . . . . . . . . . . . . . . .. Assembly
ASYNCHRO . . . . . . . .. Asynchronous
AWG . . . . . . . . .. American Wire Gage

B

BD . . . . . . . . . . . . . . . .. Board, Bundle
BDR Binder
BE. . . . . . . .. . . . . .. Baume, Beryllium
BE-CU Beryllium Copper
BE-CD Beryllium Copper
BFR . . . . . . . .. . . . . . .. Before, Buffer
BIN. . . . . . . . . . .. Bin Box (Container),

Binary
BLK. . . . . . . . . . .. Black, Blank, Block
BLU Blue
BPF. . . . . . . . . . . . . . .. Bandpass Filter
BRDG. . . . . . . . . . . . . . . . . . . .. Bridge
BRG Bearing, Boring
BRN Brown
BRS Brass
BSC Basic
BSHG. . . . . . . . . . . . . . . . . . .. Bushing
BV . . . . . . . . . . . .. Breakdown Voltage
BW. . . . . . . . . . . . . . . . . . .. Bandwidth

c
C . . . . . . . . . .. Capacitance, Capacitor,

Center Tapped, Centistoke, Ceramic,
Cermet, Circular Mil Foot, Closed
Cup, Cold, Compression

C-C " Center to Center
CC. . . . . .. Carbon Composition, Cubic

Centimeter
CER . . . . . . . . . . . . . . . . . . . .. Ceramic
CFM Cubic Feet Per Minute
CH . . . . . . . . . . . . . . . . . .. Center Hole
CHAM ..... '. . . . . . . . . . . .. Chamfer
CHAN. . . . . . . . . . . . . . . . . .. Channel
CHAR Character, Characteristic,

Charcoal
CLR. . . . . . . . . . .. Clear, Collar, Color
CMOS . .. Complementary Metal Oxide

Semiconductor
CNDCT . . . .. Conducting, Conductive,

Conductivity, Conductor
CNTR. . . . . . . . . .. Container, Counter
COAX Coaxial
COM. . . . . . . .. Commercial, Common
COMP . . .. Compensator, Composition
CONT Contact, Continuous,

Control, Controller

CP ... , Cadmium Plate, Candle Power,
Centipoise, Conductive Plastic, Cone
Point

CPRSN. . . . . . . . . . . . . .. Compression
CRT. . . . . .. Cathode-Ray Tube, Crate
CU Copper, Cubic

o
D. . . . . . . . . .. Deep, Depletion, Depth,

Diameter, Direct Current
DAP . . . . . . . . . . . . .. Diallyl Phthalate
DAP-GL . . . . . . . . . .. Diallyl Phthalate

Glass
DB . . . . . . . . . .. Decibel, Double Break
DBL. Double
DBM. . . . . . . . .. Decibels Referred to I

Milliwatt
DCDR . . . . . . . . . . . . . . . . . .. Decoder
DECD . . . . . . . . . . . . . . . . . . .. Decade
DEG Degree
DIA Diameter
DIEL . . . . . . . . . . . . . . . . . .. Dielectric
DIP. . . . . . . . . .. Dual In-Line Package
DIP-SLDR . . . . . . . . . . . . .. Dip Solder
DIV . . . . . . . . . . . . . . . . . . . .. Division
DLRN Delrin
D-MODE . . . . . . . . . .. Depletion Mode
DO . . . . . . .. Package Type Designation
DPDT. . . .. Double Pole Double Throw
DRVR Driver
DVM Digital Voltmeter
DWL Dowel
DX Duplex

E
E . . . . . . . . . . . . .. Enamel (Insulation),

Enhancement, Extension
EPROM Erasable Programmable

Read-Only Memory
E-R E-Ring
EXCL . . . . . . . . .. Excluding, Exclusive
EXT. . . . . . . . . .. Extended, Extension,

External, Extinguish
EXTR. . . . . . . . . . . . . . . . . .. Extractor

F
F. . . . . . . .. Fahrenheit, Farad, Female,

Film (Resistor), Fixed, Flange, Flint,
Fluorine, Frequency

FC Carbon Film / Composition,
Edge of Cutoff Frequency, Face

FDTHRU .. . . . . . . . . .. Feed Through
FEM Female
FET. . . . . . . . .. Field-Effect Transistor
FF . . . . . .. Flange, Female Connection;

Flip Flop
FL Flash, Flat, Fluid
FLEX. . . . . . . . . . . . . . . . . . .. Flexible
FLG Flange
FM . . . . . . .. Flange, Male Connection;

Foam, Frequency Modulation
FR. . . . . . . .. Folder, Frame, Frequency

Response, From, Front, Frosted
FREQ . . . . . . . . . . . . . . . . .. Frequency
FT. . . . . . . . .. Current Gain Bandwidth

Product (Transition Frequency); Feet,
Foot

FW Full Wave
FXD Fixed

G

GE . . . . . . . . . . . . . . . . . .. Germanium
GEN . . . . . . . . . . .. General, Generator
GL Glass
GND Ground
GP. . . . . . . . .. General Purpose, Group
GRA Gray
GRN Green

H

HD. . . . . . .. Hand, Hard, Head, Heavy
Duty

HEX Hexadecimal, Hexagon,
Hexagonal

HI High
HLCL Helical
HPIB Hewlett-Packard Interface

Bus
HP-IB Hewlett-Packard Interface

Bus
HS Heat Sealed, Heat Shrink,

High Speed

I

IC Collector Current,
Integrated Circuit

ID. . . . . . . . . . . .. Identification, Inside
Diameter

IF. . . . . . . . . . . . . . .. Forward Current,
Intermediate Frequency

IN Inch, Indium
INCL . . . . . . . . . . . . . . . . . .. Including
INDL. . . . . . . . . . . . . . . . . .. Industrial
INFO. . . . . . . . . . . . . . . .. Information
INP Input
INT Integral, Intensity,

Internal
INTL . . . . . . . .. Internal, International
INV. . . . . . . . . . . . . . .. Invert, Inverter
IP . . . . . . . . . . . .. Peak Point (Emitter)

Current, Pinch-Off Current, Primary
Current, Regulator Current

J

J. . . . . . . . . . . . .. Jack, Joule, Junction
J-FET Junction Field Effect

Transistor
JGK . . . . . . . . . .. Jade Gray Knob (HP

6009-(021)
JKT Jacket

K

K Kelvin, Key, Kilo, Kilohm,
Potassium

KVDC . . . . . .. Kilovolts Direct Current

L

L. . . . . . . . .. Inductance, Left, Length,
Liquid, Locking Threaded, Long,
Low

•

•



Table 6-1. Reference Designations and Abbreviations (3 of4)

s
S . 0 • • • • • •• Saybolt Seconds Universal,

Scattering Parameter, Schottky,
Screw Size, Second, Shorting, ~ide,

Siemens, Silicone, Silk (Insulation),
Soft, Solid, Square Mil Foot, Stan
dard Threaded, Start Torque,
Stearine, Steel, Strut Center Spacing,
Stud Size, Sulfur

SCR ... 0 •••• 0 o. Screw, Scrub, Silicon
Controlled Rectifier

SEG 0 0 0 0 •• 0 Sealing
SEL . 0 0 0 0 0 0 0 0 • 0 0 0 • •• Select, Selected
SEMITUB o. Semitubular
SGL.o Sin~le

SHF 0 0 0 • • •• Shift, Super HIgh
Frequency

SHF-RGTR 0 •• 0 •• 0 • • •• Shift Register
SHLD 0 • 0 • • • • • •• Shield
SI 0 0 o. Silicon, Square Inch
SIG 0 0 0 0 • • • • • • • • •• Signal, Significant
SIP .. 0 • • • • • •• Single In-Line Package
SLDR . . . . . . . . . . . . . . . . . . . .. Solder
SLT .. 0 • • • • • • • • •• Slate, Slot, SI~tted

SM Machine Screw, Samarium,
Seam, Small, Square Meter, Sub
Modular, Subminiature

SMA ... 0 •••• 0 0 Subminiature, A Type
(Threaded Connector)

SMC 0 • • • • • • • •• Subminiature, C Type
(Threaded Connector)

SPCG 0 • • • • • • • • • • • • • • • • • •• Spaci?g
SPCL . 0 0 •• 0 • 0 0 0 0 • • • • • • • • •• Sp~clal

SPCL Y . . . . . . . . . . . . . . . . .. Specialty
SPR o0 0 o. 0" 0 ••••••• 0 Spring
SQ 0 0" o. Square
SST 0 • 0 0 •• 0 0 0 0 0 • • • • •• Stainless Steel
STA. . . . . . . . . . . .. Station, Stationary
STAT Status
STL 0 ••••• o. Steel
STPo Stamp
SUB . . . . . . . . . . . . . . . . . .. Subsidiary
SUBMIN . . . . . . . . . . . .. Subminiature
SW 0 • • • • • • • • • • •• Single Wall, Switch
SWGFRM 0 • • • • • •• Swageform
SZ 0000 •• o. 0 0 0 0 0 0 0 0 0 ••• 0 ••••• Size

R
RAM Random Access Memory
RBR Rubber
RCVD 0 0 0 0 •••• 0 0 0 0 0 0 0 • o. Recovered
RCVR . 0 • 0 ••••••••• 0 • • • •• Receiver
RECT.. 0 0 0 • o. Rectangle, Rectangular,

Rectifier
RED Red
REF. . . . . . . . . . . . . . . . . . .. Reference
RES. . . . . . . . . .. Research, Resistance,

Resistor, Resolution
RETRIG. 0 • 0 • 0 • 0 0 0 • 000 Retriggerable
RFI. Radio Frequency

Interference
RGLTR . 0 0 •••• 0 • • • • • • • •• Regulator
RGTR. 0 0 0 0 ••• 0 •••••• 0 • • •• Register
RKR Rocker
RND Round
RTANGo 0 ••••• Retaining, Right Angle
RVT ..... 0 •••••••••• Rivet, Riveted

Q

p

o

P. . . . . . . . . .. Peak, Phosphorus, Pico,
Picosecond, Pitch, Plastic, Plug,
Pole, Polyester, Power, Probe, P~roe

PA. . . .. Picoampere, Power Amplifier,
Pressure Angle, Protactinium

PB . . . . . . .. Lead (Metal), Push Button
PC 0 0 0 • o. Picocoulomb, Piece, Printed

Circuit
PCB. . . . . . . . . .. Printed Circuit Board
PD . . . . . . . . . .. Pad, Palladium, Pitch

Diameter, Power Dissipation
PF 0 0 0 0 0 0 0 0 o. Picofarad; Pipe, Female

Connection; Power Factor
PHEN . . . . . . . . . .. Bakelite (Phenolic)
PKG ... 0 • • • • • • • • • • • • • • • •• Package
PLS. . . . . . . . . . . . . . . . . . . . . .. Plastic
PLSTC 0 • 0 0 0 0 • 0 • • • • • • • • • • •• Plastic
PMOS. . . . . . .. P-Channel Metal Oxide

Semiconductor
PNL 0 ••••••••••• 0 0 •••••• 0" Panel
PNP 0 ••••• 0 Positive Negative Positive

(Transistor)
POL YC Polycarbonate
POLYEo 0 ••• 0 0 • 0 • 0 0 0 0 0 Polyester
POL YSTY Polystyrene
POL YU o.. 0 0 •••• Polyurethane
POS Position, Positive
POT . . . . . . . . . . . . . . .. Potentiometer
POZI. o. Pozidriv Recess
PPR Paper
PRCN. . . . . . . . . . . . . . . . . .. Precision
PREC 0 •••••• 0 •••• 0 • 0 • 0 o. Precision
PRGMBL. . . . . . . . . . .. Programmable
PRL . 0 0 •••• 0 0 0 •••• 0 ••••••• Parallel
PRP . . . . . . . . . . . . . .. Purple, Purpose
PT. . . . . .. Part, Pint, Platinum, Point,

Pulse Time
PVF. . . . . .. Kynar, Polyvinyl Fluoride,

Polyvinylidene Fluoride
PVIF . . . . . . .. Polyvinylidene Fluoride
PWR ... o. 0 •• 0 ••••••••••••• Power

OA Other Restricted Articles,
Group A (Restricted Articles Code);
Over-All

OCTL. O~tal

OD 0 • 0 0 0 • • • • • • •• Olive Drab, Outside
Diameter

OP 0 • • •• Operatio?al
OPN 0 •••• Open, Operation
OPT . . . . . .. Optical, Option, Optional
ORN o. o. 0 0 000 Orange
OSC. . . . . .. Oscillator, Overlap Slotted

Container (All Flaps Same Length)
OVH. 0 ••••••••••••••••• Oval Head

NTD 0 Non-Time-Delay
NUM Numeric, Numerical
NYL. 0 • • •• Nylon (Polyamide)

Q 0 •• 0 • 0 0 0 0 0 Figure of Merit
QUAD. . . . . . . . . . . . . . . .. Set of Four

NOTE

All abbreviations in the parts list will be in upper-case.

N
N. . . . . . .. Fan Out, Intrinsic Stand Off

Ratio, Nano, Nanosecond, Nitrogen,
None

NAND ... 0 • • • • • • • •• Logic Not-AND
N-CHAN . . . . . . . . . . . . . .. N-Channel
NEG . . . . . . . . . . . . . . . . . . .. Negative
NEOPRN 0 •••• 0 0 0 0 0 ••••• 0 Neoprene
NM. 0 0 •••••• Nanometer, Nonmetallic
NMOS . . . . . .. N-Channel Metal Oxide

Semiconductor
NO 0 0 • • • • • •• Normally Open, Number
NON 0............... Noninductive
NON-INV. . . . . . . . . . .. Non-Inverting
NOR 0 0 0 •••••• 0 •• Logic Not-OR
NPN 0 • 0 Negative Positive Negative

(Transistor)
NS. . . . . .. Nanosecond, Non-Shorting,

Nose
NSR . . . . . . . . . . . . . . .. Not Separately

Replaceable

M
M . . . . . .. Male, Maximum, Mega, t\;lil,

MiIli, Mode, Momentary, Mounting
Hole Centers, Mounting Hole
Diameter

MAo 0 • • • • • • • • • • • • • • • •• Milliampere
MACH. . . . . . . . . . . . . . . . .. Machined
MAX o.. o. o. Maximum
MCD 0 ••• 0 • o. Millicandela
MET. . . . . . . . . . . . . .. Metal, Metallic,

Metallized, Metallurgical
MHZ. . . . . . . . . . . . . . . . . .. Megahertz·
MINTR 0 • • • • • • • • • • • • • • •• Miniature
MISe. . . . . . . . . . . . . . .. Miscellaneous
MLD 0 •••• Mold, Molded
MM 0 • 0 • • • • • • • •• Magnetized Material

(Restricted Articles Code); Millimeter
MOM . . . . . . . . . . . . . . . .. Momentary
MONOSTBL o. Monostable
MOS . 0 • 0 0 Metal Oxide Semiconductor
MOSFET 0 ••••• o. Metal Oxide

Semiconductor Field Effect Transistor
MPU . 0 0 0 0 • • • • •• Microprocessor Unit
MTG 0 0 0 0 0 o. Mounting
MTLC Metallic
MULTIPLXR. . . . . . . . . .. Multiplexer
MUW . 0 0 0 0 • • • • • • • • • • •• Music Wire
MUXR 0 ••••• 0 Multiplexer
MV 0 • • • • •• Millivolt, Multivibrator
MW 0 •• 0 •• 0 •••••••••• Milliwatt

LCH Latch
LED 0 •••••• 0 •• 0 Light Emitting Diode
LG . . . . . . . . . . . . . . . . .. Length, Long
LIN 0 0 •••• 0 • • •• Linear, Linear Taper,

Linearity
LK . . . . . . . . . . . . . . . . . . .. Link, Lock
LKWR .. 0 0 0 • 0 0 0 • 0 0 0 0 • 0 Lockwasher
LO. . . . . . . . . . .. Local Oscillator, Low
LOG o. Logarithm, Logarithmic,

Logarithmic Taper
LPF 0 •• 0 • • • • • • • • • • •• Low Pass Filter
LS . 0 0 • 0 •• 0 0 Loudspeaker, Low Power

Schottky, Series Inductance .
LUM 0 0 •• 0 0 0 0 0 0 0 0 0 0 • 0 •• 0 Luminous

•

••

•
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Table 6-1. Reference Designations and Abbreviations (4 of4)

•

Z
Z!\1R Zener

X
XSTR . . . . . . . . . . . . . . . . .. Transistor

y

YEL Yellow
YTF YIO-Tuned Filter

VIO Violet
VRRM Repetitive Peak Inverse

Voltage

w
W Watt, Wattage, White, Wide,

Width, Wire
WB. . . . . . . . . . . . . . . . . . .. Wide Band
WD . . . . . . . . . . . . . . . .. Width, Wood
WHT White
WILKWR . . . . . . .. With Lock Washer
WW Wire Wound

v

u
UA. . . . . . . . . . . . . . . . .. Microampere
UCD Microcandela
UF. . . . . . . . . . . . . . . . . . .. Microfarad
UH . . . . . . . . . . . . . . . . . .. Microhenry
UL Microliter, Underwriters'

Laboratories, Inc.
UNHDND . . . . . . . . . . . .. Unhardened
UNMTD. . . . . . . . . . . . . .. Unmounted

TTL ..... , Tan Translucent, Transistor
Transistor Logic

TUR Turn, Turret

VAC Vacuum; Volts, Alternating
Current

VAR. . . . . . . . . . . . . . . . . . . .. Variable
VCXO. . . . . . . . . .. Voltage-Controlled

Crystal Oscillator

NOTE

All abbreviations in the parts list will be in upper-case.

T

T Tab Width, Taper, Teeth,
Temperature, Tera, Tesla, Ther
moplastic (Insulation), Thickness,
Time, Timed, Tooth, Turns Ratio,
Typical

TA. . . . . . . . . .. Ambient Temperature,
Tantalum

TBAX . . . . . . . . . . . . . . . .. Tube Axial
TC .,. . . . . . . . . . . . . .. Thermoplastic
TERM. . . . . . .. Terminal, Termination
THD . . . . . . . . . . . .. Thread, Threaded
THK Thick
THKNS . . . . . . . . . . . . . . . .. Thickness
TPO . . . . . . . . . . . . . . . . . . . .. Tapping
TRIO Trigger, Triggerable,

Triggering, Trigonometry
TRMR. . . . . . . . . . . . . . . . . .. Trimmer
TRN. . . . . . . . . . . . . . . . .. Turn, Turns
TRSN . . . . . . . . . . . . . . . . . . .. Torsion

Table 6-2. Manufacturers Code List

Mfr. No. Manufacturer Name Address Zip Code
--

00000 ANY SATISFACTORY SUPPLIER
00471 DOW-KEY CO INC BROOMFIELDWWY 80020
01121 ALLEN-BRADLEY CO MILWAUKEE, I 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75222
01884 SPRAGUE ELECTRIC DEARBORN ELEK DIV LONGWOOD, FL 32750
02111 SPECTROL ELECTRONICS CORP CITY OF IND CA 91745
02114 FERROXCUBE CORP SAUGERTIE~ NY 12477
02660 BUNKER RAMO CORP AMPHENOL CONN DIV BROADVILL , IL 60153
02768 ILLINOIS TOOL WORKS INC F ASTEX DIV DES PLAINES, IL 60016
03888 K D I PYROFILM CORP WHIPPANYANJ 07981

, 04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX, Z 85008
! 05245 CORCOMINC CHICAGO IL 60657

05820 WAKEFIELD ENGINEERING INC WAKEFIELD MA 01880
06383 PANDUIT CORP TINLEY PARK, IL 60477
06665 PRECISION MONOLITHICS INC SANTA CLARA CA 95050
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW, CA 94042
08588 BRIDGEPORT BRASS CO BRIDGEPORT, CT 06604
11236 CTS OF BERNE INC BERNE IN 46711
16546 US CAPACITOR CORP BURBANK CA 91504
17856 SILICONIX INC SANT A CLAR~ CA 95054
18324 SIGNETICS CORP SUNNYVALE A 94086
19701 MEPCO{ELECTRA CORP MINERAL WELLS, TX 76067
24046 TRANS TRON ELECTRONIC CORP WAKEFIELD, MA 01880
24355 ANALOG DEVICES INC NORWOODOMA 02062
24546 CORNING GLASS WORKHBRADFORD) BRADFOR PA 16701
27014 NATIONAL SEMICONDU OR CORP SANTA CLARA

A
CA 95051

28480 HEWLETT-PACKARD CO CORPORATE HQ PALOALT~C 94304
29832 TELEDYNE PHILBRICK NEXUS DEDHAM A 02026
3L585 RCA CORP SOLID STATE DIV SOMERVILLE, NJ
30161 AAVID ENGINNERING INC LACONIA NH 03246
30983 I MEPCOJELECTRA CORP SAN DIEGOpCA 92121
33095 SPECT UM CONTROL INC FAIRVIEW A 16415
34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA 94086
34649 I INTEL CORP MOUNTAIN VIEW, CA 95051
51642 CENTRE ENGINEERING INC STATE COLLEGE, PA 16801
52063 EXAR INTEGRATED SYSTEMS INC SUNNYVALE, CA 94086
52763 STETTNER-TRUSH INC CAZENOVIA NY 13035
56289 SPRAGUE ELECTRIC CO NORTH ADAMs, MA 01247
6F689 STOCK DRIVE PRODUCTS HYDE PARK, NY 11040
72136 ELECTRO MOTIVE CORP FLORENCE, SC 06226
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA 16512
74970 JOHNSON E F CO WASECA MN 56093
75042 TRW INC PHILADELPHIA DIV PHILADELPHIALPA 19108
75915 LITTELFUSE INC DES PLAINES, I 60016
78707 TEK BEARING CO INC NEWYORK,NY 10013
84411 TRW CAPACITOR DIV OGALLALA,NE 69153
87730 UNITED MINERAL & CHEMICAL CORP NEWYORK NY 10013
7D949 AMPHENOL SALES DIV OF BUNKER-RAMO BROADVIEW, IL 60153
91506 AUGAT INC ATTLEBORONMA 02703
91637 DALE ELECTRONICS INC COLUMBUS E 68601
98291 SEALECTRO CORP MAMARONECK, NY 10544

•

•
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Designation

HP Part
Number

c
o Oty

Table 6-3. Replaceable Parts

Description Mfr
Code Mfr Part Number

Al
Al 10PT 0011

08569-600'16 4
OB569-60 ll77 5

FRONT PAN8 DISPLAY ASSEMBLY
FRONT PANEL DISPLAY ASSEMBLYIOPT 0011

"n480
20480

00569-60076
00:;69-60077

08569-20016 8
OB~:;69-0ll041 7
08569-00042 8
OB5bS-60170 5
08565-60170 5

,I
,I

!l
i'I
'\

~

AIMPI
A1HP2
AIMP2 (OPT 001)
AIMP3
AIMP4

A1HP5
AIMPI0
AIMPll
Al HP12
AIMPl~~

AIMPI4
A1HP1::'j
AIMPI6
AIMPl7
Al MP18

AIMP19
AIMP20
AIMP21
A1 MP22
A1MP23

At HP24
A1HP25
Al MP26
AIMP27
A1HP28

5ll40-81121
5040-8817
5ll40--8fJI9
5040,-8819

5040-8817
5040-8817
5040-8817
5040-N8816

5040-8816

5040--8816
5040-8816
5040··N7253

9135-()052
3101··21811

2420-0003
2420-'0003
2:\60-0113
2360-0113
2360-0113

o
4
6
6

4
4
4
3
3

3
3
o
8
8

7
7
2
2
2

6

2

4

2

4

PANEL'CAST, FRONT DISPLAY
PANEL-DRESS, FRONT DISPLAY
PANFI.-DRESS,FRONT DISPLAYIOPT 0011
KNorl ASBFMBLY-~1HALL PI1T
KNOB ASSEMHLY-3HAL.L POT

PUSHBUTTON-SQUARE, OLIVE GRAY
PIJSHBI.J1TON···SQIJARF., JADE GRAY
PUSHDlJTTON-SllUARE, WILLOW GREEN
PUSHnI.JTTON·-SQIJARE, WII..LOW GRE.EN

PlJSfIBUTTON'-SQUARE, JADE Gr~AY

PlJSHBI.JTTElN-SQI.JARE, JADE GRAY
PUSHDnrTON-SQUARE, JADE GRAY
PUSHBUTTDNe"GQUARE , MlNT GRAY
PUSHBUTTON-SQUARE, MINT GRAY

PlJSHIlIJTTnN-HQUARF, MlNT GRAY
PUSHBUTTON-SQUARE, MINT GRAY
BEZE.I..-CRT
RFl CRT SHIELD
SWT.TCH",PlISI·mUTTON DPUT l····nTA

NUT-HEX-DBL-CHAM 6-32-THD .094-IN-THK
NIlT-'HEX-D«L-CHAH 6-··.32-THD .094-INTHI(
SCREW-··MACH 6-3" .25·-IN-U; PAN-HD·-PO?I
nCRF.W ··MAr,U h'''3;~ . ;:~5·~·lN"·I..G rAN···.·m·~POlT.

SCREW··-MACH 6',-3;, .25·-IN-LC PAN·-HD·-POZI

28480
28480
284BO
284811
;~8480

21~480

21,1480
20480
213480

?B480
20480
2fl480
(~B4BO

:28480

::'8480
2fl480
2134BO
28400
2B480

00000
00000
00000
00000
00000

08!169-20016
08:;69-00041
OB~;69-00 042
00:;65-60170
08~;/)5-b0170

504U-8821
5040-8017
:;040·_·8019
~;040-81319

5040,-8817
5040-8817
5040-8817
~;040-8816

5040'-8816

5040-8816
5040-8816
~i040-72::=j3

913:=:;--0052
3101-2188

ORnER BY DESCRIPTION
ORDER BY DEGCRIPTION
ORDER BY DESCRIPTION
OROV,.R BY DESCRIPTION
ORDER BY DESCRIPTION

•
AIMP29
Al MP30
AIMP31
Al MP32
Al MPJ5

AIWI

2360-0113 2
0520-01&4 t
0520--0164 1

0:\80--1042 8

085~.)9-b0025 3

0370···0606 '1
1~520-0;:!15 4
21'/0-0007 2
7120-3812 1
0520-0164 1
0520-0173 2

SCREW-MACH 6-3~ .25-IN-LG PAN-HD-POZI
;? SCRF:W-MACH 2 M·56 .25-IN·-l.r. Ae DEG

SCREW-·MACH 2-5h .25-1N-LG 82 DEG

4 SPACER

1 CAF.ll.E ASSEMHLY-DISPl.AY SWT.TCH

Al MISCELLANEOUS PARTS

16 BV,:ZH.··PUSHBIlTTllN 0.330-·IN SQ, JADE GRAY
I SHOCK PAD NPRN 4. 5·-WD 5. 7~;'-LG
6 WASHER-LK TNTI_ T NO, 6 ,141-IN-ID
1 l.ABEI. -INFO
2 SCREW-MACH 2-56 .25-IN-LG 82 DEG
2 SCREW-MACH 2-56 .188-IN-LG PAN-HD-PQZI

MISCELLANEOUS PARTSIOPT 0011

00000
00000
00000

00000

284110

284ElO
28480
28480
28480

28480
28480

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

ORDER BY DESCRIPTION

(H)5b9'-60 025

03'10-0606
15;~(J'-0215

2190-0007
71:?O-3812
0520-0164
0520-0173

2190-0014
3101--2426
~ll40-8817

I
7
4

2
1
1

WASHER-LK INTI T NO.2 .089-IN-ID
nWITCH-'PB ornr AL1NG . ?5A 115VAC
PUSHBUTTON-SQUARE, JADE GRAY

?B4BO
28480
2U480

21']0-0014
3101-2426
5040··8817

AlAI

AIAIJ1

AIAIRI
A1AtR2

08569-60001 5

1251-6861 7

2100-3b31 5
2100-3631 5

2

DlSPl AY SWITCH ASSEMBLY

CONNECTOR-PC 20'-MALE, 2···ROW

RESISTOR-VAR CONTRI1L CP 10K 10. UN
RESISTOR-VAR CONTROL CP 10K 10. LIN

28480

::~H400

20480
2fl480

08~j69-bO001

2100-3631
21 (\0-3631

•

A1Alf:il
Al AIS2
A1A1S:~

AIAIS4
A1A1S5

AIAIS6
A1AiS7
Al AIS8
A1A1S9

3101·-2HI9
31 01-;~185

3101-'2185
3101-2124
3101-2124

3101-2124
3101-·21[1'1
:1101 -218'7
3101-2189

9
5

2
2

2
9
9
9

2

3

SWIT~.1·-PB opnT MOM .125A 115VAC
SWITCH····PB 4'-STATJON 10MM C"'C SPACIN(;
SWITCH ··PB 4-::)TATION 10MM G·J: SPACING
SWITCfl-PB DPDT AI TNC • 2~jA 115VAC
SWITCH"'PB OPDT Al.1NG .25A 11 ~,VAC

SWITCH··-PB DPDT AI. TNC .25A II:;VAC
SWITC~~'-PB nrOT MOM .125A 11~VAC

SWITCH-PB DPDT MOM .125A 11 ~';VAC

SWITCH···PB DPOT MOM .1 t!5A 115VAC

213480
?H4flO
~8480

20480
28480

20400
20480
20480
213480

3101-211'19
3101--2185
3101-2185
3101-2124
3101-2124

3101-2124
3101-2189
3101-2189
3101-2HJ9

See introduction to this section for ordering information
*lndieates factory selected value
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Table 6·3. Replaceable Parts
--

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
--

A2 08569-60078 6 1 FRONT PANEL CONTROL ASSEMBLY 28480 08569-60078
A2 (OPT002) 08569-60063 9 1

A~.~~j(,~A,~El", CO~;R;~~, ~;JY (~T!~~~J~s _ 2f1480 00569-60063
~n~'i"(,1J11!'~

A2DSI 1990-0717 6 2 LED-·LAMP LUM-INT=300UCD IF=30MA"'MAX 28430 HLMP-1501
A2DS2 1990-0717 6 LED-LAMP LUM-INT=800UCD IF=30MA"'MAX 2B480 HLMP-1501
A2DS3 1990-0718 7 1 LED···LAMP LUM-INT=IMCD IF=20MA-MAX BVR=5V 28480 HLMP-1401

A2HPI 08569-00043 9 1 PANEL-DRESS, CONTROL 28480 00569-00043
A2HP2 08565-00133 4 1 PANEL-SUB-FRONT 28480 08565-00133
A2HP3 08565-20040 4 1 WINDOW-FREQ. DISPLAY 28400 00565'-20040
A2MP4 08565-200013 4 1 KNOB-·FINE TUNE 28480 08565-20008
A2HP5 08565-60041 9 1 KNOB ASSEHBLY-COARSE TUNING 2fl480 00:565-60041

A2HP6 08565-60043 I 1 KNOB ASSEHBLY-FREQ. SPAN/DIV. 28480 085h5-60 043
A2HP7(OPT 002) 08565-60044 2 1 KNOFl ASSEHBLY-RES 8W (OPTION 002) 20480 00565-60044
A2HP7 08565-60050 0 1 KNOB ASSEHBL Y'-RES BW (STANOARD) 20480 085,(.5-60050
A2HP8 08558-60167 1 1 KNOB ASSEHBI_Y-REFERENCE LEVEL 20400 08558-60167
A2HP9 08565-40011 1 1 POINTER-INPUT ATTENUATOR 28480 08565-40011

A2HP10 08565-00043 5 1 DISK-INDEX (REF. LEVEL DBH) 28480 08565-00043
A2HPII 08565-60047 .J 1 KNOB ASSEHBLY-REF. LEVEL FINE 28480 085h5-60 047
A2HP12 08569-60042 4 1 KNOB ASSEHBLY-SWEEP TIHE/DIV. 28480 08569-60042
A2HP13 08565-20108 5 2 ROTOR-SWEEP TIHE 28480 085h5-20108
A2HP14 08565-20056 2 2 SHAFT-SWEEP TIHE 28480 OB5b5'-2005~J

A2HP15 08565-20058 4 2 HUB-ROTARY SWITCH 28430 085h5-20058
A2HPI6- 1
A2HP38 0370-0606 7 24 BEZEL-PUSHBUTTON 0.330-IN SQ: JADE GRAY 28400 0370-0606
A2HP39 5040-8816 3 1 PUSHBUTTON-SQUARE, HINT GRAY 28480 51140-8816
A2HP40-
A2HP55 5040-8817 4 15 PUSHflUTTON-SQlIAR E I JADE GRAY 28480 5040"8817

A2HP56-
A2HP59 5040-8819 6 5 PUSHFlUTTON-SQUARE, WILLOW GREEN 28480 5040-8819
A2HP60-
A2HP65 5040-8821 0 6 PUSHBUTTON-SQUARE, OLIVE GRAY 28480 5040 ..8821
A2MP66 NOT ASSIGNED

A2HP67 08556-20053 0 1 SHAFT-REFERENCE LEVEL, FINE 28480 08558-20053
A2MP68 08558-00019 I> 1 DETENT-ATTENUATOR 28480 08~158-00 019
A2HP69 08558-00020 9 1 DETENT-IF GAIN 28480 08558-00020
A2HP70 08558-00021 0 1 PLATE-LEVEL POT 28480 08~j58-00021

A2HP71 08558-00022 1 1 CRANK-SLOTTED 28400 08558-00022

A2HP72 08558-20058 5 1 HUB-COUPLING 28480 08558-20058
A2HP73 08559-20054 2 3 HUB-DRIVE (FREQUENCY SPAN/DIV) 28480 08559-20054
A2HP74 08559-60060 4 2 HUB-ORIVE (REFER~NCE LEVr::L I FRONT> 28480 08559-60060
A2HP75 08558-20059 6 1 HUB-DR I VE(RESOLUTION BW) 28480 08558'-20059
A2HP71> 08559-60060 4 HUB-DRIVE (REFERENCE LEVU. I REAR) 28480 08559-60060

A2HP77 08558-20061 0 1 LOCKOUT-ROTATING 28480 08558'·'20061
A211P7B 08558-20062 1 1 LOCKOUT-FIXED ?84BO 08~,58-20 062
A2HP?9 OB558-20 089 2 1 BUSHING-SLOTTED 28480 08558-20089
A2HP80 08558-40005 4 2 ROTOR-DOUBLE CONTACT (ATTENUATOR) 28480 08553-40005
A2HP81 08558-40005 4 ROTOR-DOUBLE CONTACT (ATTENUATOR) 28400 08558-40005

A2HP82 08565-00005 9 1 OETENT-BANDWIDTH 28480 08565-00005
A2t1P83 08565-00006 0 3 DETENT 28480 08565-00006
A2MP84 08565-20009 5 1 ROTOR-FREQUENCY SPAN 28480 08565-20009
A2HP85 08565-20044 8 1 SHAFT-RESOLUTION BANDWIDnl 28480 08565-20044
A2HP86 0851>5-20045 9 1 SHAFT-REFERENCE LEVEL 28480 08565-20045

A2HP87 08565-20046 0 1 SHAFT-FIXED 28480 OB5&5·-2004b
A2HP88 08565-20049 3 2 BUSHING-FREQUENCY SPAN 284BO 0851,5-20049
A2HP89 08565-20049 3 BUSHING-REFERENCE LEVEL 28480 0851>5-20049
A2HP90 08565-20050 6 1 NUT POINT/RETAINER 28480 08565-20050
A2HP91 08565-20094 8 1 ROTOR··BANDWIDTH 28480 08565-20094

A2HP92 2200-0119 0 1 SCREW·..HACH 4..40 I-IN-'LG PAN..·HD-POZI 00000 ORDER BY DESCRIPTION
A211P93 2200-0165 6 2 SCREW·-HACH 4-40 . 25-IN-LG 82 DFG 00000 ORDER BY DE.SCRIPTION
A2MP94 2200-0165 6 SCREW-HACH 4-40 .25-IN-·lG 82 DEG 00000 ORDr::R BY DESCRIPTION
A211P95 2200-0509 2 2 SCREW-HACH 4-40 1.625-IN-·LG PAN-HD'-POZI 00000 ORDER BY DESCRIPTION
A2HP96 2200-0509 2 SCREW·-HACH 4-40 1.1>25-IN-I'.G PAN'-HD -POZI 00000 ORD~R BY DESCRIPTION

A2HP97 2200-0558 1 3 SCREW--HACH 4--40 2. 25-IN"LG PAN-HD·-POZI 28480 2200-0558
A2HP98 2200-0558 1 SCREW-HACH 4-40 2.25-1N·LG PAN-HO-POZI 28480 2,!00-0558
A2HP99 2200-0558 1 SCREW-HACH 4"40 2.25-IN..·LG PAN-HD·-P07.I 29480 2200-0558
A2MP100 08565-20055 1 2 BUSHING . 28480 08565-20055
A2HP101 NOT ASSIGNED

A2HP102 08565-00006 0 DETENT 28480 085h5-00006
A2HP103 0380-0440 8 1 SPACER-RND .75"·IN·-LG . 129"IN'-ID 28480 0:!~10-0440
A211Pl04 0380-0441 9 3 SPACER ..RND . 875.. IN-LG .129-1N-ID ;""?849 0 03110-0441
A2HPI05 0380-0441 9 SPACER ..RND . 875·- I N-LG .129-IN·-ID 28480 0380-0441
A2HP106 0380-0441 9 SPACER-RND .875-IN-·LG .129-IN-ID 28480 0380-0441

•

•

•
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• Reference
Designation

HP Part
Number

c
o Qty

Table 6·3. Replaceable Parts

Description Mfr
Code Mfr Part Number

A2MPI07
A~~t'tPl 08
A2MPI09
A;'!MP1t 0
A2MP111

0510-0089
1410-000&
1410-0006
1410-000&
1410-0006

8
8
8
8
8

I
4

RETAINF..R-RING BSC EXT .188-IN-·DIA BF.:-CU
BALL-DRG TYPE ,1875-DIA GRADE-50 SST
BALl.-·BRG TYPE ,1875 -DIA GRADE-·50 SST
BALL-BRG TYPE ,1875-DIA GRADE-50 SST
I.ALl.···(IRG TYPE ,1875-DIA GRADE-50 SST

28480
78707
78707
78707
713707

0510-0089
GRADF. 50
GRADE 50
GRADE 50
GRADE 50

A;~MPI12

A2MP113
A2HP114
A2MPI17
A2MPI18

1410-0730
1460-0532

14&0-0578
14&0-1376

5

4
2

4
I

BIJSHING-PNL. .127-ID ,37S--LG 1/4·-28--THD
SPRING-CPRSN ,54-IN···OD ,45--IN-·OA-LG MIJW

SpRING-COMp .IBO OD
SPRING-TRSN MI.JW

28480
28480

28480
~r:J480

1410-0730
1·4&0-0532

1460-0578
1460-137&

A;~MPI19

A2MP120
M!MPI23
A2MPI24
A;?MPI25
A2MPI38

2950-0072

2950-0001
2950-0051

3030-0007

3

8
B

5 14

NUT--HEX-DBL-CHAM 1/4-32-THD ,Ob2-·IN·-ntK

NUT-HEX-DBL-CftAM 3/8-3?-ntD ,094-IN·-THK
NUT-I1EX·-DBL-CHAH 1/4-28'-THD ,094-IN-·IHK

SCREW··-SET 4·-40 .125-IN-LG SMALL CUP-opT

00000

00000
00000

00000

ORDER BY DESCRIPTION

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

ORDER BY DESCRIPTION

A2HPt39
A2MPI40
A2MPI41
A2MPI42
A;,!MP 143·
A2MPI5&

A2MP157
A;'!MPI58
A2MPI59
A,!MPl&O
A2MPI61

,!190-00&7
2190-0067
2190-0368
2190-03&8

2200-0103

2200--0153
2;~00-0153

2200···0153
0380-0034
031'10-0034

4
4
8
8

2

2
2
2
&
&

14

3

WASHER···LK INTl. T 1/4 IN ,;~S6-IN···ID

WASHr::R-·L.K INTI.. T 1/4 IN .256-IN·-ID
WASHER-FL MTLC NO, 5 ,13-IN·-ID
WASHF..R-FL MTLe NO.5, I:I-IN-ID

SCREW·-MACH 4-40 ,25-IN-LG PAN-HD·-pon

SCRF.W···MACH 4--40 ,87S-IN····I.G PAN··HD··POZI
SCREW··MACH 4·-40 .875·-IN·-U; PAN-HD·-POZI
SCRF..W ··MACH 4-40 ,87!5-IN··L.G PAN-·HD·-POZI
SPACER-RND .312-IN-LG .11b-IN-ID
SPACER-·RND ,312-IN-l.G .11l>-IN-ID

20480
28480
2H480
28480

00000

00000
011000
001100
284flO
28480

2190-0067
2190-00&7
2190-03&8
2190-03&8

ORDER BY DESCRIPTION

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
0300-0034
03BO-0034

2190-0016 3

08559··-20054 2

2190-0019 &
08565-20043 7
085&5-&0170 5

1480-0059 8
1480-·0367 I
2190-001& 3

22bO-0001

0300-0034

0380·-0411

1480-0059
141'10-03&7
2190-0011.

2190-0019
08565-20043
0856S-&0170

OB559-20 054

2190-001&

28480
28480
28480

28480

211480
28·4130
20480

2fl4110

20480

28480

2~1480

WASHER··I..K tNTL T 3/1l IN ,377-IN-ID

SPACER-·RND .S··-IN-LG ,114·-IN·-IO

NOT ASSIGNED

11U['-DRI VE

WASHER··LK HLeL NO, 4 .IlS-IN-ID
SI1AFT'-FREQIJENCY SPAN
KNOB ASSEMBLY-SMALL POT

PIN-ROLL ,Ob2.-IN·-DIA .2S-IN-LG STl.
PIN-·DWL ANSI··llNHDND/GND ,0l>25-IN-·DIA
WASHER·-LK INTl. T 3/B IN ,377-IN·-ID

SPACER-RND ,312-IN-LG ,116-IN-IO

NIJT-HFX-DBL-CHAM 4-40·-THD ,094-IN·-HII(

B
I

8
I
3

10

12

&

3

5

0380-0411

0380-0034

2260-0001

A2MP201
A2HP202
A2MP209
A2MP210
A::!HP213

A2MPI90
A;:!HPt91
A2MP198
A2MPI99
A;:!HP200

A2HPlb2
A2MPI&3
A;,:!MP172
A2MP17:5
A;"MPI89

A2MP214

•
2100-3625 7 RESISTOR-VAR CONTROL WW 10K 51 LIN ?8480 2100-3&2S

A2 MISCELLANEOUS PARTS

0570-1170
1480-0475
0:i10-0005
0510-·0015
0380-0411

&
2
8
o
3

4
1
2
2

14

'SM 1032 SPCL
PIN-DOWEl. ,625 DIA
RETAINER-RING esc EXT .25·-IN-DIA STL
RETAINER-RING E-R EXT .125-IN-DIA BIL
SPACER-RND .5-IN·-l.G ,114-IN-·ID

28480
28480
28480
2B480
20480

OS10-1170
1400-0475
0510·-0005
0:"..110-0015
0380-0411

1251-4736
1410-0006
1410-0no
143U-05sei
14bO-0578

1
8
5
4
4

2
&

3
4
6

CONNECTOR 2&-PIN M RECTANGUL.AR
BALl.--BRG TYPE ,IB75··DIA GRADE-50 SST
BU5HING-PNL ,127-1D ,375···L.G 1/4··2A··THD
GEAR-SPUR 48-T 4B··DP 20-DEG-PA DLRN
SPRING-CpRSN .IB--IN·-OD .31?·-IN·-OA-LG MUW

28480
78707
284flO
&F689
28480

1251-4736
GRADE 50
1410-0730
I T;~···Y4848
141,0-0578

2190-·001&
2190-0019
2190--0368
2;:!bO-OOOt
29~jO-OOOl

3
b
8
5
1'1

&
12

4
1&

I>

WASHER-I_K INIL T 3/8 IN ,3n-IN-ID
WASHER-LK HLCL NO, 4 ,115·-IN--ID
WASHER-Fl. MTl.C NO, 5 .13-·J.N···ID
Nl.IT-ftEX-DBL-CHAM 4-40-THD ,0'14···IN-THI(
NUT···HF..X-DBL···CliAM 3/0···32-·THD ,094-·IN-··THK

28480
28480
2041'10
;~f)4flO

Oil 000

2190-001&
2190··0019
2190-0368
2260~·OOOl

ORDeR BY DESCRIPTION

2<?50-0051
3030-0007
3050-0028
3050-0156
3050-0161

8
5
2
7
4

3
18

2
6
2

NUT-·HEX-OBL-CHAM 1/4-2B-nlD .094-IN·-THK
SCREW-SET 4-40 ,125 -IN-l.G SMALL CUP-PT
WASHER·-FL MTl.C NO, 12 .;>5·-IN--ID
WA5HER·~FL tiTle NO. 12 .2'5-tN-ID
WASHER-·SPR WAVY 1/4 IN .265·-IN·-ID

01l01l0
00 1100
28480
~~a4BO

28480

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
3050-0028
3050-015&
3050-0161

5020-0324
2;:!OO-0153

o
2

2
7

SUAFT
SCREW··MACH 4 ··40 .875-IN-L.G PAN·-flD·-POlI

28480
00000

5020-0324
ORDER BY DESCRIPTION

085&5·-&0057 7

01&0-0573 2

•
A2AI

A2AICRI-·
M!AICR8
A2AICR9
A2AICRIO
A2AICR28

1901-0050

1901-0050

3

3

27

FRONT SWITCH ASSEMBI.Y

CAPACITOR-FXD 4700PF +·-20:1. 100VDC C[R

OIODE-SWITCIHNG BOV 200MA 2NS DlJ·-35
NOT A!',SIGNED

DIODE-SWITCHING 80V ;>OOMA 2NS 00·-35

20480

2114flO

20480

085&5-&0057

0IbO-0573

1901-0050

1901-0050

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts
-

Referencl! HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A2AIJ1 1251-390& 5 1 CONNECTOR 50-PIN H RECTANGULAR 2fl4ElO 1251-390&
A2A1J2 1251-3025 9 I CONNECTOR 34-PIN H RECTANGULAR 2fl480 1251-3025

A2AlRI 2100-3&35 9 1 RESISTOR-VAR CONTROL CP 1001( 10% l-IN 20480 2100-3&35
A2AIR2 2100-3&31 5 3 RESISTOR-VAR CONTROL CP 10K 10% UN 28480 2100-3&31
A2AIR3 0157-0814 9 I RESISTOR 511 1% .5W F TC-O+-IOO 28480 0757-0814
A2AIR4 0757-04105 & I RESISTOR lOOK 1% .125W F TC-O+-IOO 2454& C4-1/8-TO-1003-F
A2AIR5 NOT ASSIGNED

A2AIRb 2100-31031 5 RESISTOR-VAR CONTROL CP 10K 10% LIN 284fJO 2100-3&31
A2AIR7 2100-31031 5 RESISTOR-VAR CONTROL CP 10K 10% LIN 28480 2100-3&31

i
A2AIR8 0757-0198 2 I RESISTOR 100 1% ,5W F TC-O+-IOO 2B480 0757-0198
A2AIR9 2100-3&50 8 I RESISTOR-VAR CONTROL CP 10K 10% LIN 28480 2100-31050
A2AIRI0 0&98-3444 I I RESISTOR 3110 IX .125W F TC-O+-IOO 245410 C4-l/8-TO-31 bR-F

A2AIRII 2100-4019 5 1 RESISTOR-VAR 2K OHH 10% 28480 2100·-4019
A2AIRI2 0757-0733 I I RESISTOR 1.IK 1% ,25W F TC-O+-IOO 28480 0757-0733
A2AIRI3 0757-0734 2 1 RESISTOR 1,21K IX .25W F Tr.-O+-IOO 28480 0751-0734
A2AIRI4 210Q.3350 5 1 RESISTOR·TRMR 200 10% CSJDE·AOJ I·TRN ?B480 21OQ.3350

A2AISI 3101-2124 2 1 SWI.TCH··PUSHBUTTON DPDT I-STA ~~8480 3101-2124
A2AIS2 3101-21810 b I SWITCH-PUSHBUTTON 3-STA 28480 3101-21810
A2AIS3 3101-2182 2 2 SWITCH-PUSHBUTTON 5-STA 28480 3101-21El2
A2AIS4 3101-2181 I I SWITCH-PUSHBUITON 5-STA 28480 3101-2181
A2A1S5 3101-2182 2 SWITCH-PUSHBUTTON 5-STA 28480 3101,-2182

A2AISb 3101-21010 I I SWITCH-PUSliBUTTON b-STA ;~8480 3101-2&10
A2AIS7 3101-2189 9 I SWITCH-PUSHBUTTON DPDT I·-STA 28480 3101-2189
A2AIS8 3101-2391 5 I SWITCH-PUSHBUTTON 2-STA 28480 3101-2391

A2AIVRI 1902-3005 10 2 DIODE-ZNR 2 . 43V 5% DO-1 PD-.4W TC--, 07&% 28480 1902-3005
A2A1VR2 1902-3005 & DIODE-ZNR 2.43V 5% DO-7 PD-,4W TC--.01&% 20480 1902-30 O~

A2AIXDSI 1200-0010 9 3 SOCKET-TUBE 2-CONT 28480 1200-0010
A2AIXDS2 1200-0010 9 SOCKET··TUBE 2···CONT 28480 1200-0010
A2AIXDS3 1200-0010 9 SOCKET-TUBE 2"CONT 28480 1200-0010

A2A2 085&5-&0003 3 1 FREQUENCY DISPLAY ASSEHBLY 28480 0851>5-60003

A2A2DSI 1990-0&19 7 5 DISPLAY-NUM-SEG I-CHAR ,3-H 28480 5082-71013
A2A2DS2 1990-0&19 7 DISPLAY-NUM-5EG I-CHAR ,3··H 28"B0 5002-7&13
A2A2DS3 1990-0619 7 DISPLAY-NUH-SEG I-CHAR .3·-H 28480 5082-1&13
A2A2DS4 1990-0&19 7 DISPLAY-NUM-SEG I-CHAR ,3·-H 28480 50fl2-7&13
A2A2DS5 1990-0&19 1 DISPLAY-NUM-SEG I-CHAR ,3--H 28480 5082-7&13

A2A2Jl 1200-0507 9 I SOCKET-IC 16'-'CONT DIP-SLDR 28480 1200-0507

A2A2Rl 0&98-4037 0 8 RESISTOR 410.4 1% .125W F TC-O+-IOO 24546 C4-1/8-TO-4bR4-F
A2A2R2 01098-4037 0 RESISTOR 410,4 1% ,125W F TC-O+·-I 00 245410 C4-'1/8-'TO-4bR4--F
A2A2R3 01098-4037 0 RESISTOR 410.4 IX ,125W F Tr.-O+-IOO 24546 C4'-1/8-TO--46R4-F
A2A2R4 01098-4037 0 RESISTOR 410,4 IX .125W F TC-O+·-IOO 245410 C4·_·1 18-T 0-4bR4-··F
A2A2R5 01098-4037 0 RESISTOR 410,4 1% .125W F TC-O+-IOO 24546 C4-1/8-TO-4bR4-F

A2A2Rb 01098-4037 0 RESISTOR 410.4 1% ,125W F TC-O+-IOO 24546 C4--1/8-TO-46R4-F
A2A2R7 01098-4031 0 RESISTOR 410,4 1% .125W F TC-O+-IOO 24546 C4-'1I8-TO-4bR4-F
A2A2R8 0698-4037 0 RESISTOR 410,4 1% .125"1 F TC-O+-IOO 245410 C4-1/8-TO-46R4'-F

A2A2XDSI 1200-0508 0 5 SOCKET-IC 14-'CONT DIP-SLDR 2841'10 1200-,0508
A2A2XDS2 1200-0508 0 SOCKET-IC 14-CONT DIP-5LOR 28480 I ~O 0-0508
A2A2XDS3 1200-0508 0 SOCKET-IC 14-CONT DIP-Sl.DR 28480 1200-0508
A2A2XDS4 1200-0508 0 SOCKET-IC 14-CONT DIP-5LDR 28480 1;>'00-0508
A2A2XDS5 1200-0508 0 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0508
A2A3 08565-60168 1 1 TUNING ASSEMBLY 28480 08565-60168
A2A3A1 08565-60175 0 TUNING INTERCONNECT 28480 08565-60175
A2A3A1J1 1251-7022 1 1 CONNECTOR 9-PIN M POST TYPE 28480 1251-7022
A2A3RI 2100-3621 3 1 RESISTOR-VAR PREC WW 10-TRN 10K 1% 28480 2100-3621
A2A3R2 2100-3615 5 1 RESISTOR-VAR PREC W/CP 10-TRN 10K 10% 28480 2100-3615
A2A3R3 2100-3726 9 1 RESISTOR-VAR PREC WW 5-TRN 20K 5% 28480 2100-3726

A2A3WI 08565-1001710 I 1 CABLE ASSEMEtL Y···1UN I NG 28480 08565-1001710

A2A4 085105-100004 4 I REAR SWITCfl ASSEMBLY 28480 0851.5'-100004

A2A4JI 1251-4731. I CONNECTOR 26"PIN M RECTANGUI.AR 28480 1251 -4136

A2A4I1Pl 08565-00006 0 DETENT-SWEEP TIME 28480 08565-00006
A2A4HP2 085105-20055 I BUSHING 28480 08565-20055
A2A4I1P3 085&5-20056 2 SHAFT-SWEEP TIMF CONTROL (LONGER SHAFT> 28480 08565-20056
A2A4MP4 085105-20108 5 ROTOR-SWEEP TIME ?8480 08565-20108
A2A4I1P5 5020-0324 0 SHAFT-SWEEP TIHF 2848lJ 5020···0324

A2A411Pb 08559-20054 2 tiU8 DRIVE (SWEEP TI ME 1 28480 08559-20054
A2A4I1P1 0380-0411 3 SPACER-RND .5--IN-LG .114-IN-ID 28480 0380-0411
A2A411P8 0380-0411 3 SPACER-RND .5-IN-LG .114-IN-ID 28480 0380-0411
A2A411P9 0510-0015 0 RETAINER-RING E-R EXT ,125-IN-DIA STl. 284fJO 0510-0015
A2A4HP10 1410-00010 8 BALL-BRG TYPE .1875-DIA GRADE-50 SST 78107 GRADE 50

A2A411Pli 1410-0730 5 BliSHING-PNL .127-ID .375··LG 1/4-2B·_·THD 28480 1410·-0730
A2A411P12 1430-0555 4 GEAR-SPUR 48-·T 48-DP 20-DEG-PA DLRN 6Fb89 1T2-Y4848
A2.A4I1PI3 1430-0555 4 GEAR-SPUR 48-T 48-DP 20-DEG-PA DLRN 6F609 lT2-Y484B
A2A4HPI4 14100-0578 4 SPRING-CPRSN .18-IN-OD ,312-IN-OA-LG HlJW 28480 141.>0-0578
A2A411P15 2190-0016 3 WASHER-LK INTL T 3/8 IN .377-IN-ID 28480 2190·-00110

-,

•

•

••
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•

•

•

Table 6·3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
A2A4MP16 2190-0019 6 WA5HER-LK HLCI_ NO. 4 .115-·IN-ID 2B490 2190-0019
A,~A4MPI7 2190-0019 6 WA5HER"'LK Hl.CL NO. 4 .lt5-IN-ID 20480 2190-0019
A2A4MPI8 2190-03613 8 WA5HF..R-FL MTL.C NO. 5 .13-IN-ID 2B4BO 2190-036B
A2A4MPI9 2200-0153 2 5CREW"'MACH 4-40 •B75-- I N-'LG PAN·-·HD-Pll7.I 00000 ORDr.R BY DoSCRIPTION
A2A4HP20 2200····0153 2 SCREW"MACH 4-40 .fl75-IN-I.G PAN-liD -P07.I 00000 ORDER BY DESCRIPTION

A2A4MP21 2260-0001 5 NUT-·HEX·-DBL-CHAM 4-40-THD .094-IN·-THK 28480 2260-0001
A2A4MP22 2260-0001 5 NUT"'HEX-DBL -,CHAM 4-40·-THD .094-IN-1HK 2B480 2260-0001
A2A4HP23 2950-0001 8 NUT-·HEX-DBL-CHAM 3/8-3"-THD • 094-IN'-TfIK 00000 ORDER BY DESCRIPTION
A2A4HP24 2950-0051 13 NlIT ··HEX-DBI..··CHAM 1/4·-20···THD .094-·IN-..1HK 00000 ORDER BY DESCRIPTION
A,!A4MP25 3030-0007 5 SCREW-SET 4-40 • 125'-IN-LG SHALL CUP-PT 00000 ORDER BY DESCRIPTION

A2A4MP26 3030-0007 5 5CRF.W·~·Sr.:.T 4-,40 . 125-IN···LG SMALL CLIP, PT 00000 ORDER BY DESCRIPTION
A~~A4HP27 3050-002B 2 WASHfR ..·FL MTLC NO. 12 . ?5·-IN-ID ?84flO 3050-0028

A2A5 08565-60005 s 1 REH.RENCE LEVEL. ENCODI:R ASRF..MBLY 2B400 08565-60005

A2A5MPI 08654-20054 8 1 ROTOR ASSEMBLY 28400 08654-20054
A2A5MP2 08565-20053 4 Hurl-ROTARY SWITCH 20480 08565-20058
A2A5MP3 3050-0161 4 WASHER-SPR WAVY 1/4 IN .265·-IN-ID 20400 3050-0161
A2A~;HP4 3050-0156 7 WASHE.R-FL M1LC NO. 12 .25-·lN--ID 20480 3050-0156
A~:!A5HP5 3050-0156 7 WASHfR"·FL. MTL.C NO. t2 .2S·-IN·-ID 20400 3050-0156

A2A5MP6 3050-0156 7 WA5HER'~FL MTL.C NO. 12 .25-·IN-ID 2B480 3050-0156
A;;!A5MP7 0510-0005 B RETAINFR-RING fiSC EXT .25·-IN-·DIA STL 28480 0510-0005

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6·3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code -
A3 08569-60002 6 I DISPLAY ADJUST ASSEMBLY 28~8D 08~;69-bO 002

A3EI 0360-1788 7 2 CONNECTOR-SGL CONT PIN ,04S·-IN-BSC···SZ SQ 28480 0360--1788
A3E2 0360-1788 7 CONNECTDR··SGL CONT PIN ,04S--IN···BSC-SZ SQ :::.~84BO 0360-1708

A3RI 2100-3795 2 I RESISTOR-VAR CONTROL CP 1M lOX LIN 28480 2100-3795
A3R2 2100-31.>29 I 3 RESISTOR-VAR CONIROL CP 5K lOX LIN 20480 2100-31.>29
A3R3 2100-3629 I RESISTOR-VAR CONTROL CP 5K lOX LIN ?8480 2100--31.>29
A3R4 2100-31.>29 I RESISTOR··VAR CONTROL CP 5K lOX UN 28490 :'!100-31.>29

A3 HISCELLANEOUS PARTS

0380-0810 b I STANDOFF--RVT-ON .437--IN-LG 6--32THD 00 DO 0 ORDER BY OESCRIPTION

.

•

•

•
6-10
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• Reference
Designation

HP Part
Number

c
o Qty

Table 6-3. Replaceable Parts

Description Mfr
Code Mfr Part Number

08569-60004 8 Z-AXIS ASSEHBLY 28430 08569-60004

•

•

A4Cl
A4C2
MC3
MC4
MC5

MC6
MC7
A4C8
MC9
A4CIO

MCll
MCI2
A4CI3
A4CI4
A4CI5

MCI6
A4CI7
A4CIB
A4C19
A4C23

MC24
A4C25
MC2b
MC27
A4C28

MC29
A4C30
A4C31
A4C32
MC33

MC34
MC35
A4C36
A4C37
A4C38

A4C39
A4C40
MC41
A4C42
MC43

A4CRI
MCR2
A4CR3
A4CR4
A4CR5

MCR6
A4CR7
MCR8
A4CR9
A4CRIO

A4CRll
A4CRI2
A4CRI3
A4CRI4
A4CR15

MCRI6
A4CRI7
A4CRIB

A'lLI
A4L2
A4L3
A4L4

A4QI
A4Q2
MQ3
A4Q4
A4Q5

MQ6
MQ7
A4Q8
A4Q9
A4QI0

0160-4084
0160-3665
0160-3665
0160-2055
01bO-2308

0121-0059
0160-2055
01bO-5214
0160-5214
0160-5214

0160-5214
0160-4791
0160-2055
0160-2204
0160-223B

0160-2055
0160-5214
0160-3875

0160-2055

01bO-5214
0180-0374
0180-0197

01BO-0374

o IbO-2055

oIbO-2055
0160-2055
0160-2055
0160-2055
0160-2055

0160-2055
0160-2055
0160-2055
0160-2055
0140-0199

1901-0050
1901-0050
1901-0028
1901-0096

1901-002B
1901-0050
1901-0050
1901-0028
1901-0096

1901-0028
1901-0050
1901-0518
1901-0050
1901-0050

1901-0050
1901-0050
1901-0050

9140-0210
9140-0210
9140-0210
9100-1631

1854-0019
1854-0404
1853-0036
IB54-0404
IB53-0007

1854-0404
1854-0404
1853-0007
1853-0036
1854-0404

8
9
9
9
5

7
9
8
8
B

8
4
9
o
o

9
B
3

9

8
3
B

3

9

9
9
9
9
9

9
9
9
9
b

3
3
5
7

5
3
3
5
7

5
3
8
3
3

3
3
3

1
I
1
8

3
o
2
o
7

o
o
7
2
o

1
2

15
1

2
I

10

4
2

3

3
7
2

3

CAPACITOR-FXD .IUF +-20% 50VDC CER
CAPACITOR-··FXD .01lJF +80··20% 500VOC CF..R
CAPACITOR-FXD .0IUF +80-20% 500VDC CER
CAPACITOR-FXD .01UF +BO-20% 100VDC CF..R
CAPACITOR-FXD 36PF +-5% 300VDC HICA

CAPACITOR-·V TRHR···CER 2-8PF 350V PC ··HIG
CAPACITOR-FXD .0IUF +80·-20% 100VDC CER
CAPACITOR-FXD .IUF +-20% 500VDC CER
CAPACTTOR-FXD . tuF +·-20% 500VDC CER
CAPACITOR-FXD .llJF +·-20% 500VDC CER

CAPACITOR-FXD .IUF +-20% 500VDC CER
CAPACITOR-FXD 10PF +-5% 100VDC CER 0 '·-30
CAPACIT8R-FXD .0IUF +80-20% IOOVDC CER
CAPACITOR-FXD 100PF +-5% 300VDC MICA
CAPACIT8R-FXD 1.5PF +-.25PF SOOVDC CER

CAPACITOR-FXD .0IUF +80-20% 100VDC CER
CAPACITOR-FXD .IUF +-20% 500VDC CER
CAPACITOR-FXD 22PF +-·5% 200Vl)C CER 0+--30

NOT ASSIGNED

CAPACITOR-FXD .01lJF +80-20% 100VDC CER
NOT ASSIGNED
CAPACITOR-·FXD .IUF +-20% 500VDC CER
CAPACITOR-FXD 10lJF+-IO% 20\,lDC TA
CAPACITOR-FXD 2.2UF+-IO% 20VDC TA

CAPACITOR-FXD 10UF+-IO% 20VDC TA
NOT ASSIGNED
NOT ASSIGNED
NOT ASSIGNED
CAPACITOR-FXD .01llF +80-20% 100VDC CFR

CAPACITOR-FXD .0IUF +80-20% 100VDC CER
CAPAClTOR····FXD .01lJF .·80--20% 10 oVDC CER
CAPACITOR-FXD .0IUF +80-20% 100VDC CER
CAPACITOR-FXD .01llF +80-201:: 100VDC Cr:R
CAPACITOR-FXD .0IUF +80-20% 100VDC CER

CAPACITOR-FXD .0IUF +80··20% 100VDC CEA
CAPACITOR-FXD .0IUF +00-20% 100VDC CER
CAPACITOR--FXD . OIUF +80-~0% 100VDC cr,R
CAPACITOR-FXD .0IUF +80'-2(1% 100VDC CER
CAPACITOR-FXD 24DPF +-5% 300VDC HICA

NOT ASSIGNED
DIODE-SWITCIUNG aov 200HA 2NS DO-35
DIODE-SWITCHING BOV 200HA 2NS D8-35
DIODE-PWR RECT 4DoV 750HA DO-29
DIODE-SWITCHING 120V 50HA lOONS

DIODE-PWR RECT 4DOV 75DHA DO-29
DIODE-SWITCHING BOV 200HA 2NS DO-35
D.IODE-SWITCHING BOV 200MA 2NS DO-35
DIODE-PWR RECT 4DOV 750HA DO-29
DIODE-SWITCHING 120V 50HA lOONS

DIODE-PWR RECl 400V 750HA DO-·29
DIODE-SWITCHING BOV 200MA 2NS DO-35
DIODE--SM SIG SCHOTTKY
DIODE-SWITCIUNG BOV 200MA 2NS DO--35
DIODE-SWITCHING BOV 200HA 2NS DO-35

DIODE··SWITCHING BOV 200HA 2NS DO-35
DIODE··SWITCHI.NG BOV 200HA 2NS DO-35
DIODE-·SWITCHING BOV ?OOHA 2NS DO-35

INDUCTOR RF-CH-HI..D IOOUH 5% .lbbDX.305LG
INDlJCTOR RF-·CH·-HLD 100UH 5% .166DX.;\BSLG
INDUCTOR RF-CH-HLD IOOUH 5% .lb6DX.385LG
INDUCTOR RF-CH···HI.D 56UH 5% .166DX.3B5LG

TRANSISTOR NPN SI TO-18 PD=360HW
TRAI'!SlSTOR NPN fll TO-18 PD=360MW
TRANSISTOR PNP SI PD=310HW FT=250HHZ
TRANSISTOR NPN 51 TO-IB PD=360MW
TRANSISTOR PNP 2N3251 SI TO·-18 PD=360HW

TRANSISTOR NPN SI TO-18 PD=360HW
TRANSISTOR NPN SI TO-IB PD=360HW
TRANSISTOR PNP 2N3251 SI TO·-IB PD=360MW
TRANSISTOR PNP SI PD=310HW FT=250HHl
TRANSISTOR NPN SI TO-IB PD=360HW

28480
28480
20480
28490
28480

527b3
28400
28480
28480
20490

28480
?8490
28490
2B480
284f10

28480
2f1490
29480

29480

28480
56289

'SfJ2B9

56289

28480

28490
29490
28480
29480
?8480

28480
2B480
28480
28490
72136

28490
28400
28480
2(-1480

:'.8490
2f1480
28400
20480
28480

28480
28490
284BO
2B480
284f10

28480
28480
28430

28480
28480
28480
28480

28480
28490
28480
28480
04713

28480
28480
04713
28480
28480

0160-4084
0160-3665
0160-3665
0160-2055
0160-2308

304324 2/8PF NPO
0160--2055
0160-5214
0160-5214
0160-5214

0160-5214
0160-4791
011>0·_·2055
0160-2204
0160-2238

0160-2055
0160-5214
011>0-3875

0160-2055

0160--5214
150DI06X9020B2
150D225X9020A2

150DI06X9020B2

0160-2055

0160·-2055
0160-2055
0160-2055
0160-2055
0160-2055

0160-2055
0160-2055
0160-2055
0160-2055
D"15F241J0300WVICR

1901-0050
1901-0050
1901-0028
1901-0096

1901-0028
1901-0050
1901-0050
1901-002.8
1901-0096

1901-0028
1901-0050
1901···0518
1')01-0050
1901-0050

1901-0050
1901-0050
1901-0050

9140··0210
9140-0210
9140-0210
9100-1631

1854-0019
1854-0404
1053-0036
Hl54-0404
2N3251

1854-04.{
1854-oio~
2N:l251'
185:1-'0036
1854-0404

See introduction to this section for ordering information
*Indicates factory selected value

6-11



Table 6-3. Replaceable Parts
-

Reference HP Part c Qty Description Mfr Mfr Part Number
Designation Number 0 Code

A4QII I fl54-·0404 II TRANSlSTOR NPN !-H TO-18 PD=360MW ::'8480 11)54-0404
A4QI2 I 0~j4-047'7 7 I TRANSISTOR NPN 2N2222A SJ TO·-18 PD=~iOOMW 04713 2N2222A
A4QI3 1053··003R 4 2 lRAN~nSTOR PNP 51 10-39 PO=IW FT=IOOt'lHZ ;~O480 1853-003B
A4Q14 1954-0419 7 2 TRANSJSTOR NPN SJ TO·-39 PD·=IW FT=20 OMI·IZ 28480 1854-0419
A4QI5 1854··0419 7 lRAN5ISTOR NPN HI 10··~W PD=IW FT=200MHZ ;"0480 1854-0419

A4QI6 10~j3-0030 4 TRANSISTOR PNP 51 TO···39 PD=IW Fr=IOOMfIZ ?B4flO I 05~1·-0 030
A4Q17 1054-0404 0 TRANSISTOR NPN 51 TO-18 pn=360MW ;'9480 1954-0404
A4Q18 11353-0007 7 lRANST.STOR PNP ;!N3251 81 TO··18 PO=31>0t'lW 04713 2N3251 I

A4Q19 I 0~j4-00 19 3 TRANSISTOR NPN SI TO··18 PD"'·360MW 20480 lB54·-0019
A4Q20 1854-D019 3 TRANSISTOR NPN 81 10-18 PD=360MW ?R400 1054-0019

A4Q21 10~;4-0039 7 I TRANSISTor! NPN 2N3053S SI TO-39 PD=IW 31..5115 2N~1053S

A4Rl 0757···0280 3 I> RESISTOR lK 1<: . 1~~5W F TC=Ot··IOO 24:-146 C4--I/B--·T 0-1 0 0 I··F
A4R2 0757-0394 0 2 RESISTOR 51.1 IX .125W F TC=0+-100 24546 C4·-1/8-TO--51 RI-F
A4R3 0757-0200 7 ;:! RE5ISTOR 5.62K 1<: .125W F TC=O. ·100 24546 C4·-1/B-TO-5621- F
A4R4 21 ()0-3:152 7 2 RESISlOR-TRIIR 1I( 10ii: C SIDE·-ADJ l-TRN 2fJ400 2100-3352
A4R5 0690-0003 0 3 RE5ISTOR 1.96K IX .1251,.1 F TC=O+--·IOO 24546 C4-1/0-TO-1961-F

A4R6 0757-0200 7 RESISTOR 5.b2K IX .125W F TC=O ..··-100 24546 C4-1/B-TO-5(,21-F
A4R7 0757-0394 II RESISTOR 51.1 1<: .12514 F TC=O+ -·100 24'546 C4-1/8-TO-51R 1- F
A4RO 0757-1094 9 1 RESISTOR 1.47K IX .125(4 F TC=0+-100 24546 C4-1/8-TO-1471-F
MR9 0691l-··00B5 0 4 RESIHTCJR 2.611( IX .125W F TC= 0.-···I 00 24546 C4-I/B-TO-2611-F
A4RIO 0690-3447 4 I RESISTOR 422 Iii: .125W F TC=0+-100 24546 C4·-1/0-TO-422R··F

A4Rll NOT ASSIGNE.O
A4RI2 0690-0005 0 RESISTOR 2.blK IX .lc5W F TC=0+--100 24546 C4--1/8-TO-2611-F
A4R13 0757-·0280 3 RESISTOR IK IZ ,12':,1.,1 F TC=O··-·IOO 24546 C4··1/8-·T 0-100 I-·F
A4R14 NOT ASSIGNED
A4RI5 0757--0462 3 I llESl;STOR 75K IX ,1;!5W F TC~O+-·I 00 ;'4546 C4-1/0-TO-7502-F

A4RI6 2100-3357 2 3 RESISTOR-TRIIR 500K lOX C SIDE-AIlJ l-TRN 20480 2100-3357
A4RI7 21 n0--3357 2 RFSISTOR···IRMR 500K lOX C SIOE-AnJ 1··-TRN 28490 2100-3357
A4RI0 NOT ASSIGNED
MRI9 0757-0274 5 2 RESISTOR 1.21K IX .12:=.11.,1 F TC=Ot-IOO 24546 C4-1/8-TO-1211-F
A4R20 0690-3418 9 2 RESISTOR 20,1K Iii: .5W F TC"0+-100 20480 0690-3410

A4R21 0698-3160 8 2 RESISTOR 31.6K IX .1251.,1 F TC=0+-100 24546 C4-·1/0-TO-31b2-F
A4R22 0757-0346 2 4 RESISTOR 10 IX .1251.,1 F TC"U+-l00 24:-146 C4-1/B-TO-l0RO-F
A4R23 0764-0044 2 2 RESISTOR B.;:'K Sii: 2W 110 TC=0+--200 28400 0764-0044
A4R24 0698-3420 3 2 RESISTOR 34.01( Iii: .5W F TC=0+-100 211400 069B-3420
A4R25 0757··0841 2 2 REBIf;TOR 12.11< .1<: .5W F T(;=0+-100 2B480 0757-0841

A4R26 2100-3207 1 2 RESISTOR-TRIIR 5K lOX C SIDE.··AD.I l-TRN 20480 2100·'3207
MR27 0757·-0290 ~ 1 RESISTOR 6.1 '/K IX .125W F TC=O ...····100 1'1701 I1F4CI/0-TO-6191-F
A4R2B 0698-3152 0 4 RCSISTOR 3.40K t:r. ,125W F TC=0+-100 2454& C4-1/0-TO-3401·-F
A4R29 0757-0346 2 RE5ISTOR 10 t x ,125W F TC=O.··--IOO 24546 C4··-1/0-TO-IORO--F
A4R30 2100-3274 2 1 RESI STOR- TRMR 10K 10<: C SJJ)E-ADJ l-TI1N 20480 2100··3274

A4R31 0757-0410 9 1 RESISTOR 619 IX .125W F TC"O+··-IOO 24546 C4-1/B-TO-619R-F
A4R32 0757-040 I ° I RESISTOR IUU U . • 125W F TC=O+-I 0 0 24546 C4--1/0-TO-1 0 I-F
MR33 0757--0442 9 13 RESISTOR 10K lZ , 12~,W F TC=Ot ·100 24~46 C4-I/B-TO-l002-F
A4RJ4 0698-3157 3 1 RESISTOR 19.61( IX , t2~JW F TC=O-I--1 UU 24546 C4--1/B-TO--1962··F
A4R35 NOT ASSIGNE.D

A4R36 06'10-341 B 9 RESISTOR 26. tl( i x ,5W F TC"O+-IUO 2B4fJO 0690·'3418
A4R37 0698-3160 8 REGlSTOR 31.6K Iii: • t2~,W F lC=O+·-IOO 24546 C4-1/8-TO-3162-F
A4RJO 0757-0346 2 RESISTOR 10 IX .125W r TC=0·'·-100 24546 C4·-1/0-TO ··1 ORO-F
A4R39 0764--0044 2 RESISTOR 8.2K ~,X 214 110 TC=0+·_·20 0 ?A4BO 0764-0044
A4R40 0698-3420 3 RESISTOR 34.81( Iii: .5W F TC=0+-100 20480 0690-3420

MR41 07~;7-0B41 2 RESISTOR 12. 'tK IX ,:=:'jW F TC=O+--I 00 28480 0757-0841
A4R42 0757-0280 3 RESISTOR IK D. ,125W F T(;=O·'-IOO 24:=j46 C4-1/0-TO-l001-F
A4R43 069B-3162 0 1 RE:GI~)T(lR 4b.·41( IX ,125W F lC=Ot···IOO 24~i46 C4-1/0-TO-4642··F
A4R44 0698-3152 B RESISTllR 3.41lK IX . t25W r TC=O+-'IOO ;;"'4546 C4-1/0-TO-34BI-F
A4R45 0757-0346 2 RESISTOR 10 IX .125W F TC=O t'·IOO 24546 C4-1/0-TO-IORO-F

A4R46 0757-0442 9 RESlSTOR 10K t:r. .125W F TC=0+-100 24546 C4·-I/B-TO-·l002-F
A4R47 NOT ASSIGNE.D
MR48 0757-044? 9 RESISTOR 1 OK Iii: .125W F TC'~O+-1 0 0 24~4b C4···I/B-TO-I002-F
A4R49 0757-·0442 9 RESISTOR 10K IX • t2~}W F TC=O.---IOO 24546 C4-1/B-TO-1002-F
A4R50 0757-0442 9 RESISTOR 10K Iii: .125W F TC=0+-100 24546 C4-·1/8-TO-l 0 02-F

A4R51 0757-0442 9 RESISTOR 10K 1<: ,1251.1 F TC=O+--IOO 24546 C4-1/8-TO-1002-F
A4R52 0690-0083 8 RESISTOR 1.96K Iii: .125W F TC=0+-100 24~4b C4·'I/B-TO-1961-F
A4R53 0757'-0442 9 RESISTOR 10K IX ,125W F TC=O+-IOO 24546 C4-·1/8--TO-l002--F
A4R54 0757-0289 2 I RESISTOR 13.3K IX .1251,1 F TC=0+-100 19701 IIF4CI/B-TO-1332-F
A4R55 0757--0440 7 I RESU1TOR 7.5K IX ,125W F TC=O.--1 0 0 24~46 C4-1/8-TO···750 I·_··F

A4RS6 0690-0085 0 RESISTOR 2,61K Iii: ,125W F TC=O+-IOO 24546 C4-I/B-TO-2611-F
MRS7 0698··00B3 8 RESISTOR 1.96K IX .125W F TC=O.···I 0 0 ~454b C4-·1/8-TO-1961-·F
A4R58 0698-0085 0 RESISTOR 2.61K IX .125W F Tr.=O+·-IOO 24546 C4-1/8-TO-2611-F
MR59 0757-0200 3 RESISTOR lK IX .1:?~jW F TC=O>·-IOO 24546 C4 '-I/B--TO-I 001 -F
A4R60 , 2100-3350 5 I RESISTllR-TRIIR 200 10ii: C SIDE·'ADJ I ··TRN 28480 2100·-3350

A4R61 0757-0442 9 RESISTOR 10K IX .125W F TC=Ot·-l00 24546 C4-·1/8-TO-l002-F
A4R62 NllT ASSIGNED
A4R63 0698-3153 9 1 RF.SISTOR 3.83K IX .125W F rc=o+-IOO 24~46 C4-1/0--TO-3031-F
A4R64 0690-3152 0 RESISTOR 3.481( IX ,125W F TC=O+·-IOO 24546 C4·-1/0-TO-·3401-F
A4R65 NOT ASSIGNED

•

•

•
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• Reference
Designation

A4R66
A4R67
MR68
A4R69
MR70

A4R71
A4R72
A4R73
MR74
A4R75

A4R76
A4R77
MR78
A4R79
A4R80

A4R81
A4R82

HP Part
Number

0757-0442
0757-0442
07!7j7-0280
07~j7-0442

06913-3152

07~i7-044?

01>98···3438
07~:j7-0442

0757-·0274
06'78-3151

0757--0443
21 00-3:::~07

0757-0419
0698-0082
07~,7--0280

21 UO-3352
21 no--:r3!':,7

c
o

9
9
:1
9
8

9
3
9
5
7

o
1
n
7
3

7

Oty

Table 6-3. Replaceable Parts

Description

RESISTOR 10K IX .125W F TC-O.-IIIO
RESISTOR 10K IX .125W F IC~0.-100

RESISTrlR lK 1% ,125W F TC=O+··100
RESl5TOR 10K 1% .125W F TC=O+-100
RESISTOR 3.40K IX .125W F TC-O.-IOO

RESISIOR 10K II .125W F TC~0.-100

RESISTOR 147 IX .125W F TCnO.-IOO
RESISTOR 10K 1X .125W r T(:=0+-100
RE5rGTn~ 1.?lK 1X .125W F TC=O~'-100

RESISTOR 2.87K IX .125W F IC-O.-IOO

RESISTOR 11K 1X .125W F TC=O+--100
RESISTllR-TRMR 51( 101 C SIDE-ADJ I--TRN
RESISTOR bOt 1X .12~W F TC=Oi--100
RESISIOR 464 IX .125W F TC-O.-IIIO
RESISIOR lK IX .125W F TC-O'-IOO

RESIS10R-TRMR IK lOX C SIDF-'ADJ I-TRI"
RESISTOR~rR"R 500K 1111 C SIDE-ADJ 1-1RN

Mfr
Code

24541>
?4~46

24546
24546
2454b

.'4541,
24541>
24546
24546
24546

24546
20480
24546
24546
2454&

20480
20480

Mfr Part Number

C4-1/8-TO-I002-F
C4-I/B-TO-I002-F
C4-·1 IB'-'H-I 00 1-· F
C4-1 18-TO'-1 002--F
C4 -1/8-TO-3~Bl-F

C4'-1 18'-TO --10 02··-F
C4-1/8-TO-147R-F
C4·_·1/8-TO '-1 0 02-F
C4-1/8-TO-1211-F
C4-1/8-TO-2071-F

C4"I/B-1'O-1102"'F
2100·-3207
C4-I/B-TO-I>BIR-F
C4-1/8-IO-4640-F
C4-1/8-TO-IOOI-F

2100'-3352
2100-3357

A4IPI
MTP5

MLJI
A4U2
MLJ3
A4U4
A4US

A4U6
A41J7
A4U8
A41J9
A4UIO

0:160--0535 0

1f120"'1541> 2
10:'!0-1197 9
0851>9-,800 OS 1
la~;8-0032 8
1820-1285 I>

11120-1210 7
1820,-1199 I
11120-1975 I
1820-1112 B
IO;~0-1197 9

5

2

2

TERMINAL. IEST POINI PCB

IC MULTJ.PI.XR 4 .. CIIAN-ANL.G DUAL 16' DIP C
IC GATE In LS NAND QUAD 2-INP
IC-·EPRllM. CHARAS'IERS
TRANSISTOR ARRAY 14··PIN Pl.5TC DIP
IC GAlE lTI. I.S AND-OR·-INV 4-INP

IC GAIE TTL l.S AND-OR-INV DUAl. 2-INP
IC INV TTL I.S HEX I-INP
IC SHF-RGTR TTl. LS NEG-EDGE-'IRIG PRL-IN
IC FF lTL LS D·TYPE POS-EDGE-TRIG
IC GATE TTL i.s NAND QUAIl '~'-INP

000 II 0

114713
012<;'5
204110
3L50~

01295

01295
01~95

01~95

01295
01295

ORDER BY DFSCRIPTION

MCI4052ItCL
SN74LSOON
08569-80005
CA314bE
SN74LS::j4N

SN'74LS5IN
SN74LS04N
SN74LSII>5N
SN7-4LS74AN
SN74LSOON

1820-1206 1
1820-1144 I>
1820-'1144 I>
1820-1975 1
HI20-1730 I>

•

•

MUll
A4U12
Ml.I13
A4UI4
MIJ15

A4VRI
A4VR2
A4VR3
A4VR4
A4VR5

A4VRI>

1902-0049

1902-3:'.03
191)2-·3234
1902-0668

1902-3402

114113-'0021>
1;:!OO-0185
12110-01>89
1 :~05-0095
1480-,0073

4040-0752
4330-,0145
7121-1537

2

I>
3
1

7

I>
9
8
o
I.>

9
9
5

I
5
I
4
2

IC GA'If~ 11L U; NOR lPL 3-INP
IC GATE TTL LS NOR QUAD 2--INP
IC GATE 11L I.S NOR QUAD 2--II"P
IC SHF·_·RGIR TTL L.S NEG-EIlGE--IRIG PRL-IN
IC FF TTL I..S D ·lYPE POS-·ED(;[·-lRIG SOM

DIODF-ZNR 1>.19V 51 00-35 PO-.4W
NOT ASSIGN[()
DIODE-2NR 14.7V 5X DO-35 PD-.4W
OHIDE·-ZNR 1 '1 .I>V ~.7. 00--'35 PD-. 4W
DIODE,-ZNR 2l1l1V 5X DO'-15 PD~IW Te=•. 1I0llX

OIODE'-lNR 30 ./,v ~" DO'-7 PO-. ~W TC-" IIBI X

A4 I1ISCEl.LANEOUS PARTS

PI..Ur.-"HOLE IJDR-+m FnR .187-·IHiOI.E NYI.
INSULATOR-XSTR NYLON
SOCKET·-IC 24-CONT D1P DIP-5LOR
HEAT SINI( SGL TO·-5/TO"-39--CS
PIN·_·ROLL .062·..IN--DIA ."5···IN·-LG BE··CI.J

EXIR·-PC BD YEL POLYC .062-IlD-ntKNS
I NSlJ1. AlOR--BEAD Gl ASS
LABEL

01295
0129::i
01295
01295
01295

28480

?04flO
28490
28490

23480

02768
28400
28400
3011,1
294Hll

28400
28480
28480

SN74LS27N
SN74l.S02N
5N74LS02N
SN'74LSI65N
SN74LS273N

19n2~·3203

1902-3234
1902M-O&6fl

1'/02-3402

207"120241-03-11101
1200-0185
1200-01>89
32258
1480-0073

4040··0752
4.330-0145
7121'-1537

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6·3. Replaceable Parts
---

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code
--

A5 00567-60048 0 I x-v AMPUFlER ASSEMBLY 20400 08569-60048

A5Ct 0160-2055 9 4 CAPACITOR·-FXD .0IUF +OO-20'X 100VDC GrR 2A480 01 f.C-2055
A5C2 0160-2055 9 GAPACITOR..·FXD .0IUF 'OO-?Ol: 100vIic CfR 204BO 01/,0-2055
A5C3 0140-0199 6 ·2 GAPACITOR-FXD 240PF +,··54 300VDC IUGA 7?136 DM1SF241J0300WVICR
A5C4 0160-,3665 9 0 r.APAOTOR-·FXD .0IUF t'BO-;:~f)X 500VDC CCR ;;84[10 0160 ..·366S
A~iC5 0160-2236 8 4 CAPAr.ITOR--FXD IPF +-'. ;~5rr 500VDG CER 2B480 0160-223b

A5C~1 0160-3665 9 CAPAr.ITOR ..FXD .0IUF +80~··2nx 500vec CF.R ;,[1480 011)0-3665
A5C7 0160-5214 8 6 CAPAC ITOR -FXD • lUI" +--20% 5COVDC CFR 20400 0160-5214
A5CO 0160-3665 9 CAP~,r.JTOR -·FX1l .0IUF +BO--?Ol: 500V1lC CF..R 20480 011.0-3665
A5C9 0160-2236 8 CAPACITOR·-FXD IPF +--.25Pf 500VDC crR 20480 0160--2236
ASC10 0160--366S 9 CAPAr.ITOR-·FXD .0IUF "'80'~{!3X 500vec CF.R ?fl4RO 011)0-3665

A5Cl1 0160-5214 8 CAPACITOR-FXD .IIJF +·-20X 500VDC CFR 2R·480 0160-5214
A5C12 0160--2055 9 CAPAr.ITOR-FXD .011.JF +80-?Ol: 100VDC erR ?84BO 0160-2055
A5C13 0160-2055 9 CAPACITOR-FXD .0lUF +80-20% 100VDC r.rR 204BO 0160··2055
A5C14 0140-"0199 6 CAPAcnDR-·FXD 24l)PF ""-!'i'X ,~OOVDC MICA nn6 nMl~F241J0300WV1CR

A5C15 0160-3665 9 CAPACITOR-FXD .0 HIF +80-20'1 500VDC Cf'R 2[1400 0160-3665

A5CI6 0160-,2236 8 CAPACITOR--FXD 1PF t--.25PF 500VDC r.ER 23480 01b0-2236
A5CI7 0160-3665 9 CAPACITOR-FXD .0IUF +80 ...20l: 500VDC cr.R 28480 01(,0-3665
A5CIB 0160···5214 8 r.APAcnOR ...FXD .IUF ·'-..20l: 500VDC r.ER 284RO 0160-5214
A::iC19 0160-3665 9 CAPACITOR--FXD .0IUF +80-2r.X. 500VDC Cr.R 20480 0160,-3665
A5C20 0160-2236 8 r.APAC nOR -·FXD lPF f·-.25PF ~;OOVDC CER 2B480 0160-2236

A5C21 0160-3665 9 CAPAC ITOR -F XD .0IUF +80-2r.% 500VDC crR 28480 011,0-,361,5
A5C22 0160·"5214 B CAP~.r.1TOR-FXD .IUF +-,23'% ~OOVDC CE.R 28490 0160-5214
A~;C23 0160-5214 8 CAPACITOR ..-FXD . lUI" +--20'1 500VDC eFR 204DO OH.O·-·5214
A5C24 0160-5214 B CAPAct TllR-·FXD .IUF +'~'204 50nVDC CER 28480 01/-'0-5214
A~;C25 0180-0374 3 4 CAPACITOR·-FXD 10ur+-IOl: 20VDC TA 5f.289 1 ~IO D1 06X90 20fl2

A5C26 0160-4084 B 11 CAPAr.ITOR-FXD .IUF +-20l: 50ly'DC CER 284BO 0160 ..-4084
A5C27 0160-4084 8 CAPACITOR-FXD .IUF +-·20% 50VDC CER 2fl4fJO 0160 ..40B4
A5C28 0100--0374 3 CAPAr.1TOR-·FXD 1 OUFi·-l Ol: 20VDC TA ~62B9 150D10bX90211f.12
A5C29 0160-4084 8 CAPACI.TOR-FXD .IUF +·-20% 50VDC CER ;>8480 0160,-4004
A5C30 0160--4004 8 CAPAcnOR-FXD .IUF +-23'% 50VOC cER 28480 0160-4004

A::iC31 0180-0374 3 CAPACITOR-FXD 10UF+-IOl: 20VDC TA 56289 150DI06X90?OB2
A5C3;~ 0160 ..-4084 8 r.APACITDR-FX1l .IUF '''-?Ol: 50VDC CER ;>84f.10 31b0--40B4
A5C33 0160-40B4 8 CAPACITOR-FXD .IUF +"~2CX 50VDC CER :>fl480 0160-4084
A5C34 0100-0374 3 CAPACITIJR--FXD I OUFi-·1 nz ?OVDC TA 56289 150D106X9020B2
A~;C3'5 0160-4084 8 CAPACITOR-FXD . lUI" +'-20X 5lJvnc CER 204[10 0160-40B4

A5C:3b 0160-40B4 B CAPACITOR ..FXD .1UF ...·..·20'X 5flVOC crR ;,8480 011>0-40B4
A5C37 NOT A~ISIGNED

A5C38 0140-,0191 8 I CAPACI1[J~-FX1l 5hPF "·-"5'X 300V1lC Mlr.A 72136 DMI5E560J0300WV1CR
A5C39 NOT ASSIGNED
A5C40 0160-'2446 2 1 CAPACITOR-FXD .IUF ,.- 23% ?OOVOC POI.YSTY 04411 063UW10402W2

A~)C4t-
A5C44 NOT ASSIGNED
A5C45 0160--4084 8 CAPACITflR-FXn ,WI" +-20% SOVDC CfR 28480 01/,0-4004
A5C46 0160-4084 8 CAPAr.ITOR-FXD .IIJF t·-2D'X 50VDC CER ~"34RO 01/,0-4084
A5C47 0160-4084 8 CAPACITOR-FXD .1\.11" +-20X 50VDC CER 20400 011,0-4004

A5C41) 0160-0572 I I CAPAcnOR-·FXD 2~onPF f·-20% 100VDC CER 28480 0160-0~,72

A~;CRI 1901-0050 3 9 DIODE-SWITCHING 80V 200MA 2NS DO-35 28·480 1901-00S0
A5r;R2 1901-0050 3 DIODE~-SWITClnNG 80V 200MA 2NS DD-35 28480 11'01-0050
A5CR3 1901-0050 3 DIODE..·SWITCflING BIlV 200MA 2NS DO-35 28400 1'1111-0050
A5CR4 1901-,0050 3 DIOor,-·SWITCHING 80V 200MA ;,'NS OI)-':~5 21)480 19[)1-0050
A5CR5 1901-0050 3 DIODE _·SW ITCH J NG BOV 200MA 2NS DO....35 2fl480 1901-0050

A5CRb 1901-0050 3 DlODF.--SWITCIHNG BOV 200MA eNS DO--35 20480 1901-0050
A5CR7 1901-0050 3 DIODE-SWITr.fiING 80V 200MA 2NS DO'-35 28400 1901-0050
A5CRB 1701--0050 3 DIOJ)E:-·SWl TCHl NG OOV 200r:A :?NS 1l0-35 28480 1'}101-0050
A5CR9 1'101-0050 3 DIODF...SWITCfiINC 81lV 200MA 2NS DO-35 2lJ4E10 19111-00S0
A5CRIO 190t-037h b I DIODE-GEN PRP 35V 5~I'\A DO--35 28480 1'/01-0376

A5CRt I 1901-0028 5 8 DIODE-PWR RECT 400V 750MA 00'-29 28480 1901-00213
A5CR12 1901-0096 7 4 DIODE ··SWITCHING 120V SOMA lOONS 2B4BO 1901-0096
A5CRI3 1901-00213 5 DIOJlr.-PWR RECT 400V ?SOMA nO-29 28480 1901-00213
A5CRI4 1701-0028 5 DIODE-·PWR RECT 400V 750MA DO-27 2D480 19.11-0028
A5CRI5 1901-0096 7 DIODE--SWITCHING I?'OV SOMA lOONS 28480 1901,-0096

A5CR16 1901·-002B 5 DIOOE··PWR RECT 400V 750MA DI)-·2? 20480 1'/01-00?B
A5CRI7 1901-0028 5 DIODE-PWR RECT 400V 750MA DO-29 28480 t901-00:?B
A5CRI8 1701-0096 7 DI01lE -SWITCHING 120V 50MA lOONS 20480 1'701-0096
A5CR 19 1901-0028 5 DIODE-PWR RECT 400V 7S0MA DO-29 28490 11'01-0028
A5CR20 1901-002B 5 DIODE--PWR REr.T 400V 753MA JlO-·?9 28~00 1701-0028

A5CR21 1901·-0096 7 DIODE-SWITCHING 120V 50MA lOONS ?R4flO 1901,-0096
A5CR22 1'lO1-"00?8 5 DIOOE-PWR RFCT 400V 750MA DO-·?9 20480 1901-00?8

A~jEl 12~:;1-0&O0 0 4 CONNECTOR-SGL CONT PIN I .14-MM--IlSC·-SZ SQ 284RO l2~.1-0bO0
A5E2 1251-0600 0 CONNECTOR...·SGL cnNT PlN I . 14-- MI'\-·IlSC-sZ SQ ~R4BO 1<'51-0600
A5E3 1251-0&00 0 CONNECTOR-SGL CONT PIN 1 . 14··t1M··~BSC-S7 SQ 20400 1251·-06D n
A~,E4 1251-,·0600 0 CONNECTOR-·SGI.. CONT PIN 1.14-' MH·_·f.lSC-·nz GQ 2D480 I ;~51-0600

•

•

•
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Table 6-3. Replaceable Parts

• Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
A5Ll '7140-0210 1 10 INDUr.TOR RF-CH-ML.D 100UH sx · 1 i.6DX. 3B~LG 284S0 9140-0210
AeiL2 9140-0210 1 INDUCTOR RF-CH'-MLD 100ULI 5':( · IbbDX .3fl5L.G 2fl4BO 9140-0210
A5L3 '7140··0210 1 INDUCTOR RF-CH..ML.D 100UH 5% . 166D): ,~H51..G ?B480 9140-0210
A~;L4 9140-0210 1 INDUCTOR RF-CH ..MI..D 1 U01.11·1 5'% • lb6DX .3Bc;LG 20400 17140--0210
A51..5 '7140 .. 0210 1 INDUr.TOR RF-CH"MLD 100UH ~j'X · 166DX. 3B~,L.G 20400 9140-0210

A5L& 9140-0210 1 INDUCTOR RF-CfHII..D 100UH 5'X. .lbbDX.3fl5L.G 2fl4BO 9140-0210
A~iL7 '7140 .. 0210 1 INDUCTOR RF-CH-MLD 100UH 5% · 16bDX. JI15t.G 2134110 9140-0210
A~jL8 9140-0210 1 INDUCTOR RF-r.ft ..·MI..D 1OOUI~ 5% .1 bbDX. 30SL.G ;~0480 9140-021U
A5L9 '7140-0210 1 INDUr.TOR RF"CH-HLD 100UH sx .1 bbDX. :lse,l...G "D4110 9140-0210
A~jLI0 9140-0210 I INDUr.TOR RF-CH·-Hl.D 1001.11.1 5% .1 6bDX. 30c\I..G 20480 914U·-0210

A5MPI 1600'-0441 8 1 STAHP ING-BRS surED -AMP l..l F H.R ,.'1400 1600-0441
Af.jPiP2 1480-0073 6 4 P IN-ROLl_ • 062~-'IN""DIA . 25 '-IN-LG ElE-CU 2fl400 14nO-0073
ASMP3 1480-,0073 b PIN-ROLl.. .06?··..T.N DIA . 25·..TN·I..G BE-CU 204110 1·4110-0 073
Af.iMP3 4U40-0753 0 2 EXTR-PC BD GRN PtlL.YC ,06? ..BD-THI<NS ;~f148U 4U40··075.'
A~jMP4 6960-,0079 ., 1 Pl.UG-HOLE BDR-'11ll FOR .1A7 D-·HOLE NYJ.. 20480 6960-0079

A5HP7 1200-0173 5 0 INSULATOR'-XSTR DAP-GL 20400 1200-0173
A5MPB 1205-0095 0 II HEAT SINK 5GL 'f[}-'5/'T0-3'7" CS 3UI61 ~?:25B

A~:jMP9 00569--20041 9 1 CABL.E ASSY-X/Y AMP 2848U 00569·..·20041

A5Ql lEl53-0U311 4 4 TRANSISTOR PNP SI TO-·39 PD=IW FT=100H112 2fl4BO 1B~,3-003B

A5Q2 1054-U404 0 8 TRANSISTOR NPN SI TO-I0 PJl=3bOHW 2fl4fJO 10C'i4-0404
A5Q3 1054··0404 0 TRANSISTOR NPN 81 TO-·18 PD=31.>0MW 28480 1R54-0404
A5Q4 1054-0523 4 4 TRANSISTOR NPN 5I TO'-39 PD=IW FT=15UHHZ ?04flO 1854-0523
A5Q5 lf153.. 0007 7 14 TRANSISTOR PNP 2N32~jl 81 TO..·1B PD=360MW 114713 2N3251

A5Qb 1853-0007 7 TRANSISTOR PNP 2N3251 SI TO-IS PD=360HW 04713 2N3:?51
A5Q? 1054-0523 4 TRANSISTOR 1'1'1' SI TO-39 PD=IW FT=150HIiZ 28480 1854-0523
A5Q8 1054-0404 0 TRANSISTOR NPN SI TO··-10 PD=36UMW 2f14110 18C'i4-0404
A5Q9 I11S4-'0404 U TRANSISTOR NPN !H TO·..1B PJl=360HW ~841)0 11',54-0404
ASQI0 H153-UU38 4 TRANSISTOR PNP 51 TO'-39 PD'=IW n=1 UOMHZ 2R480 18C'i3-0038

A5Ql1 1054-,0023 9 2 TRANSISTOR NPN Dr TO-Ill PJl=3601'lW 28480 1054-0023
A~jQ12 1f:l54-0023 9 TRANSISTOR NPN SI rn-ra PD=360MW 2H480 10~4"-OO23

A5Q13 1fJ~j3-0038 4 TRANSISTOR PNP st TO-39 PD=lW FT=IOUHIiZ 20480 1053-0038
A~;QI4 H154-0404 0 TRANSISTOR NPN 51 TO..·18 PI)'=360HW 28480 1054,-0404
A5Q15 1054··0404 0 TRANSISTOR NPN !11 TO-18 PD=.%OHW ~~a4ao 18:=;4-0404

A5QI6 1854-0523 4 TRANSISTOR NPN SI TO-39 PD'=IW n=150MIU 28400 1854-0523
A5Q17 Ifl53-0007 7 lRANnISTOR PNP 2N3251 81 TO-Ill PJl=3bOMW J4713 2N3251

• A5Qt8 1053-0U07 7 TRANSISTOR PNI' ~~N32'51 51 TO--I0 PD'=36UMW 04713 2N3251
A5Q19 '1054···0523 4 1 RANf;nSTOR N~")N fir TO-39 PD='lW FT=15I1MHZ ;,0480 1A54-D523
A~:;Q20 H154-0404 0 TRANSISTOR NPN SI TO'-18 P\)'=360HW 20480 1854-0404

A5Q21 Ifl54-0404 0 TRANSISTOR 1'1'1' 51 TO-18 PD=3601'lW ?fl48U II'1S4-0404
A~jQ22 1053-0038 4 TRANSISTOR PNP 81 TO-3'7 P\)=IW FT=IUOMHZ 20480 1l)5,~··0038
A5r~23 1053·..0007 7 TRANSISTOR PNP (.~N~~i~51 SI TO-·IO PD=JhUMW 04713 21'3251
A~iQ24 1053-0007 7 TRANSISTOR PNP 21'3251 51 TO-IS PD=3bUMW 04713 2N3251
A5Q25 1053-0007 7 TRANSIS"TOR PNP 2N3251 51 TO·..18 PD=31.>0HW 04713 2N3?SI

A~";Q26 1O~'i3-0U07 7 TRANSISTOR PNP 2N~~251 51 TO--18 PD=360MW 04713 2N3251
A5Q27 1053-U007 7 TRANSISTOR PNP 2N3251 51 TO·-IO PD=31.>IIHW 114713 2N3:~51

A~jQ2S 1053-IIU34 0 2 TRANSISTOR PNP 81 TO..·18 PD=3bOMW 204f10 1053-0034
A5Q29 10~;3'-001l7 7 TRANSISTOR PNP ::N:3~~51 51 TO·..111 PD=3hOHW 114713 :?N32S1
A~;Q30 1053-0UU7 7 TRANSISTOR PNP 2N:i251 SI TO-18 PD=36CMW 04713 2N~251

A5Q31 1n~,5-0420 2 2 TRANSISTOR r-raT 21'43'71 N.. I;HAN D-HODF: 01295 2N4391
A5Q32 1055-0420 2 TRANSISTOR J··FCT 21'4391 N'-CHAN D-MODE 01295 ~'!N4391

A5Q33 1053"·0007 7 TRANSISTOR PNP 2N:3251 f:lI TO-'18 PD=36I1HW 114713 2N3;:!S1
A5Q34 1053-0034 0 TRANSISTOR PNP 51 TO'-I11 PD'=36UHW 20480 1033-0034
A5Q35 1053-0007 7 TRANSISTOR PNP 2N3251 81 TO-IS Pl).::360HW 114713 2N~251

A~jQJ6 1853-0007 7 TRANCISTOR PNP 2N~;?51 51 Tn-18 PD=360HW 04713 2N~~251

A5Rl 07:=;7··0209 2 2 RESISTOR 13.3K 1;( .12~JW F 11;=0+-'100 19701 KF4r.l/0-TU-1332-F
A~iR2 0698-4442 1 1 RESISTOR o4.42K 1% .125W F TC=O+-IUO 24546 C4-'1/8-TO '-4421'-F
A~jR3 0757···041 b 7 1 RESI~)TOR 511 t x .12~}W F TC=0+-100 24546 C4 --1/8-10-511 R-F
A5R4 0757-040 I 0 10 RESISTOR lUU 1:1. .125W F TC=U+-IUU 24546 C4·-1/8-TO-I0l·-F
A5RS 0757-,0440 7 ., RESISTOR 7. ~IK IX .125W F TC=0.·..10U 24546 C4-1/8-TU-7501-F

A~;R6 0757-0444 1 1 RESISTOR 12.1K 1;( .1251.11 F TC=O+·-IOO 24546 C4·"1/8-TO·-1212--F
A~,R7 11757-0394 0 4 RESISTOR 51.1 i x .1?5W F TC=O ',-,1 00 24546 C4 ·1/8-TO-5IRl-·F
A5R8 0757-0465 6 = RESISTOR lOOK IX .125W F TC=0+-100 24:=;46 C4-1/0-TO-I003-F
A5R9 0698-,31 ~iO 6 2 REST.STOR 2.37K 1;( .12~}W F TC=0"··100 24546 C4 "1/8-TO-2371-..F
A~;Rl0 0698-3155 1 4 RESISTOR 4.h4K 1':( .125W F TC=O+··-1UII 24~i46 C4--1/8-TU--4641-F

A~jR11 0757·..0278 9 2 RESISTOR 1 ..711K 1;( , 12~jW F TC=O ...·-1 0() ?454b C4'''1/8-TO-1701-F
A~iR12 0757-0394 0 RESISTOR 51.1 1% .1251,1 F TC=0+·-100 204~.i4b r.4"I/S-TO-51~1·-F

A~jRI3 0757-0440 7 RESISTOR 7. ~;K lZ .125W F TC=O '·_·1 00 24546 C4"I/S-TO-7S01--F
Ac';RI4 0757-0417 8 4 RESISTOR 562 1;( .1'!SW F TC=O+-IUO 24546 C4M·1/8-TO·-5(,2R-·F

A~;R15 0757-·0417 a RESISlOR 562 1':( .1 ::~~jW F TC::::O+--1 no 24546 C4"I/S-·TO·-562R ·..F

A:7iR1b 0698-0084 9 8 RESISTOR 2.15K 1% .125W F TC=0+'-100 2454b C4-1/0-TU_. 2151-F
ASR17 0698··0004 9 Rr:SISTOR 2.1~K 1;( .1 ~::5W F TC=0+-100 ?454b C4-1/B-TO-2151-F
A~;RI8 0698-3155 1 RESISTOR 4.b4K 1% .125W F TC=0+-10U 24546 C4--1/B-TO-4641-F
A5R19 on;7--1094 9 2 RESISTOR 1.47K 1':( .125w F TC=0+-'100 24546 C4"·I/S-·T 0-1471· ..F
A~:iR20 U698-0U04 9 RESISTOR 2.1SI( 1;( .12~:'W F TC=O·.....IUU 24546 C4 .. 1/8-TO-21S1-F

• See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A5R21 0698-0084 9 RESISTOR 2.15K IX .125W I' TC=0+'-100 24546 C4-1/8-TO-2151-F
A5R22 0757··0460 1 5 RESISTOR 61.9K 1% .125W I' TC=0+-100 24546 C4-·118-·T 0-6 192-,1'
A5R23+i 0757-0424 7 1 RESISTOR 1.IK 1% ,125W I' TC=0+-'100 24546 C4-1/8-TO-ll0l-F
A5R24 0698-4433 0 4 RESISTOR 2.26K IX .125W I' TC=0+'-100 24546 C4'''1/8-TO-2261'''F
A5R25 2100-3273 1 3 RESISTOR·-TRMR 21< lOX C SIDE-AD.T 1'-TRN 28480 2100··3273

A'5R26 0698-4433 0 RESISTOR 2.2bK IX .125W I' TC=0+-100 24546 C4 "1/8-TO-2261-F
A5R27 0757-0460 1 RESISTOR 61.9K 1% ,125W I' TC=0+-100 24546 C4--1/8-TO-6192-F
A5R28 0757-0419 0 2 RESISTOR 681 IX .125W I' TC=0+--100 24546 C4-1/8-TO-68IR-F
A5R29 0757-0439 4 4 RESISTOR 6.81K IX ,125W I' TC=0+-100 24546 C4· '1/8-TO--MI11'-F
A5R30 0757-0438 3 4 RESISTOR 5.11K IX .12~JW F TC=0·....·100 24ti46 C4"'1/8-TO -5111,"1'

A5R31 0698-3417 8 4 RESISTOR 23.7K 1% .5W I' TC=0+-100 28480 0698-3417
A5R32 0757-0B56 9 4 RESISTOR 75K 1% .5W I' TC=0+....100 28480 0757-0856
A5R33 0757-0346 2 B RESISTOR 10 1% .125W I' TC=0+-100 24546 C4-1/8-TO-l O~O-F
A5R34 0757 ...0346 2 RESISTOR 10 IX .125W I' TC=0+-100 24546 C4-1/8-TO-l0RO-F
A5R35 0698-3406 5 4 RESISTOR 1.33K 1% .5W I' TC=0+-100 28480 0698-3406

A5R36 0757-0439 4 RESISTOR 6.B1K IX .125W I' TC=0+....100 24546 C4-1/S-TO-6811-F
A5R37 0757-0438 3 RESISTOR 5.11K IX .125W I' TC=0+--100 24546 C4'''1/8-TO-5111-F
A5R38 069S-3417 B RESISTOR 23.7K IX ,5W I' TC=0+-100 284130 069S-3417
A~jRJ9 0757-0856 9 RESISTOR 751( IX .5W I' TC=0+-100 28480 0757-0856
A5R40 0757-0346 2 RESISTOR 10 1% .125W I' TC=0+'-100 24546 C4"I/S-TO-l0RO-F

A5R41 0757-0346 2 RESISTOR 10 IX .12~jW I' TC=0+-100 24546 C4"1 IS-TO-l ORO'-F
A5R42 0698-3406 5 RESISTOR l.3:?'.K IX .5W I' TC=O+-tOO 28480 0699-3406
ASR43 0757-0442 9 4 RESISTOR 10K 1% ,125W I' 1C=0+-100 2454b C4··1 IB-TO"·1 002--1'
A5R44 0757--0442 9 RESISTOR 10K 1':<: .12~jW I' TC=0 .... 100 24546 C4 "I/B-TO-l 002-1'
A5R45 0757-0440 7 RESISTOR 7.5K IX • 12:=jW I' TC=O+-IOO 24546 C4"I/B-TO--7501-F

A5R46 0757.. 0:394 0 RESISTOR 51. t 1% . l'.~5W F TC=O+"'IOO 24546 C4'''1/8-TO-51Rl ..I'
A!:iR47 0757-0465 6 RESISTOR lOOK 1% .125W I' TC=0+"'100 24546 C4-1/B-TO-l003-F
A5R48 0698-3150 6 RESISTOR 2.37K IX .12~,W F TC=0+"'100 24546 C4.... 118-T0-2371"'1'
A5R49 0698-3155 1 RESISTOR 4.64K IX .125~ I' TC=0+-100 24546 C4··1/8-TC-4641-F
A5R50 0757-'027B 9 RESISTOR 1.78K IX .1251,.1 I' TC=0+-100 24546 C4..·1IB-T0-17B 1-,1'

A5R51 0757-0394 0 RESISTOR 51.1 IX .1251.4 I' TC=0+-100 24546 C4 ..118-TO"51~I-F
A~iR52 0698-3136 8 1 RESISTOR 17.BK IX :12!7jW I' T8=0...... 100 24546 C4 "1/8...T:I-1782"'F
A~jR53 0757-0417 8 RESISTOR 562 IX .125W I' TC=0+-100 24546 C4· ·I/B-TO··5i.2P--F
A5R54 0757-0417 8 RESISTOR 562 1% .125W I' TC=O+ -100 24546 C4 ..1/8...TO-5b211-F
A5R55 0698-00B4 9 RESISTOR 2.15K IX .125W I' TC=0+-100 24546 C4· t/8-TO-215t-F

A5R56 0698-00B4 9 Rf.SlSTOR 2.1:':,K IX .125W I' TC=0+-100 24546 C4-I/S-TO-2151-F
ASR57 0699-3155 1 RESISTOR 4.64K 1:r. .125W I' TC=0+-100 24546 C4-1/B-TO-4641-F
A5RSB 0757-,1094 9 RESISTOR 1.47K IX .125W I' TC=0"'-100 24546 C4'''I/S-TO-1471'''F
A5R59 0698-0084 9 RESISTOR 2.15K IX ,125W I' TC=O+-IOO 24546 C4-1/B-TO-2151-F
A5R60 0698-0084 9 RESISTOR 2.15K IX ,125W I' TC=0+-100 24546 C4·"I/B-TO-2151"·F

A5Rbl 0757-0460 1 RESISTOR 61.9K IX ,1251.4 I' TC=0+'-10C 24546 C4-1/8-TO-6192-F
A5R62 0757-0317 7 I RESISTOR 1.33K 1% • 12:7,1J I' TC=0"'-100 24546 C4-'1/8-TO-1331"'F
A5Rb3 0698-4433 0 RESISTOR 2.26K IX .17'51.4 I' TC=O·.-IOO 24546 C4-1/B-TO-2261-F
A5R64 2100-'.3273 I RESI5TOR·-TRMR 2K lOX C ST.l)E-AD.T I-TRN 2fl480 2100-3273
A5R65 0698-4433 0 RESISTOR 2,26K IX .125W I' TC=0+-100 24546 C4"'1/8-TO·-221.1 ..·F

A5R66 0757-0460 I RESISTOR 61.9K IX ,125W I' TC=0+-100 24546 C4"'I/B-TO-6192"F
A~;R67 0757-0419 0 RESISTOR 681 IX .125W I' TC;0+-100 24546 C4·..·118--10--601 R-F
A5R68 0757-0439 4 RESISTOR 6.B1K IX ,125W I' TC=0.....100 24:=;46 C4 '1/8-TO-6811"'F
A5R69 0757-0438 3 RESISTOR 5.11K IX .1251.4 I' TC=O+-IOO 24546 C4-1/8-TO-5111--F
A5R70 069B-3417 B RESISTOR 2:3.7K IX .51,.1 I' TC=0+-100 284BO 01>98-3417

A5R71 0757,-0856 9 RESISTOR 751( IX .5W I' TC=O .....IOO 2fl4110 0757-0856
A5R72 0757··0346 2 RESISTOR 10 IX , 12~jW I' TC=0.... 100 24546 C4"1I8--TO-l OR 0- F
A5R73 0757-0346 2 RESISTOR 10 IX .125W I' TC=0+-100 24546 C4'I/B-TO-l0~0-F

A5R74 069B-3406 5 RESISTOR 1.3:.':K IX .5W F TC=0'--100 2fl4BO 0698-3406
A5R7S 0757-0439 4 RESISTOR 6.811( IX .125W F TC=0+-100 24546 C4"1 18-TO··MIt 1"'1'

A~,R7b 0757--0438 :3 RESISTOR s . 11K IX .125W I' T8=0+·...100 24546 C4-1/B--TO-5111"F
ASRn 0698-3417 8 RESISTOR 23.71( IX .5W I' TC=0+-100 2fl4BO Ob9a~-3417

A5R78 0757-0856 9 RF.:SISTOR 75K 1':<: .5W I' TC=0'-100 2fl4BO 0757-0056
A5R79 0757-0346 2 RESISTOR 10 1% .12SW I' TC;0"-100 24:'146 C4'''1/8--TO--IOPO-F
A5RBO 0757-0346 C R~3I5TOR 10 0: 111.~5W F TC=O+-100 c4546 C4"'116-TO--1 OR O-F

ASR81 0698-3406 5 RESISTOR 1.33K IX .5W I' TC'=0+-100 2H480 0698-3406
A5R82 0757-0401 0 RES1STOR 100 t x • 12::',iW I' TC=0.....100 24546 C4-'118-TO-1 01- F
A5R83 0757-0401 0 RESISTOR 100 IX .1251.4 I' TC;0+-100 24546 C4-1/8--TO-l01-F
A5RB4 0757--0401 0 RESISTOR 100 IX .1251,..1 I' TC=0+-100 24546 C4-1/8--TO-101-F
A5R85 0757-0401 0 RESISTOR 100 1% .125W I' TC=0"-100 24546 C4'-1 IB-TO-1O 1-1'

A~;R8b 0757-0401 0 RESISTOR 100 i x I 1 ~~~jW F TC=O+--IOO 24546 C4"·I/B-TO-l0l· I'
A5R87 0757-0401 0 RE.SISTOR 100 IX .12'51.4 F TC=O+'-I 0 C 24546 C4"1/8--TC-l01-F
A5RB8 0757-0401 0 RF.:3ISTOR 100 IX .1?5W I' TC=0+-'100 24546 C4-t/8-TO-101"F
A5R89 0757-0401 0 RESISTOR 100 IX .125W I' TC;0+-100 24~46 C4'''1/8-TO--l0l-F
A5R90 0757-0460 1 RF.SIST(lR 61.9K 1':<: .It!5W I' r8=0+--100 ?4546 C4"I/B--TO-6192"F

A5R91 2100-1759 4 1 RESISTOR-TRMR 21( 5X WW SJDF.-ADJ 1-TRN 28480 2100-1759
A5R92 069B-8826 3 2 RES1RTOR 82~,K IX .125W F TC=0+-100 28480 0698-B826
A5R93 0698-8826 3 RESISTOR 825:( IX .125W I' TC=0+-100 2R4RO 0698-8826
A~,R94 0757-04'fiB 7 2 RF.SISTOR 51.1K 1':<: .12~JW F T8=0+-100 24546 C4"I/B-TO-5112-F
A5R95 0757-0458 7 RESISTOR 51.1K IX .125W I' TC=0""-100 24546 C4-1/8-TO-5112-F

--

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
A5R91> 0757--0401 0 RESISTOR 100 1% .125101 F TC=0+-100 24541> C4"I/B-TO-l 0I-F
A5R97 0757,-0440 7 RESISTOR 7.5K 1% .12SW F rC=0+-100 24~46 C4-1/B-TO-7501-F
A5R98 0757-0442 9 RESISTOR 10K n .125101 F TC=0+--100 24541> C4· I/B-TO-'1002-F
A5R99 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+--100 24541> C4--1/B-TO -I 002'-F
A5RI00 2100-3273 1 RESISTOR-TRMR 2K 10% C SIDE-ADJ I-TRN 28480 2100-3273

A5RI01 0698-631>0 I> " RESISTOR 10K .1% .125W F TC=O...-25 284BO 01>98-1>31>0
A5RI02 01>98-1>31>0 I> RESISTOR 10K .IX .125101 F TC=O+-25 2A4BO 0690-1>360
A5RI03 0699-0272 9 1 RESISTOR 75K .1% .125W F TC=O+-25 28480 0699-0272
A5Rt04 01>98-8B94 5 1 RESISTOR 291K .1% .125W F TC=O+-25 28480 0690--BB94
A5RI05 06913-1>620 1 1 IU::SI5TOR 150K .1% .1251",1 F TC=0-+-25 213480 0698 '1>620

A5RI01> 075'7-0440 7 RESISTOR 7.5t( 1% ,1251",1 F TC=0+--100 24546 C4--1/B-TO-750 I--F
A5RI07 070;7-0209 2 RESISTOR 13.3K 1% .125101 F TC=0+--100 19701 MF4CI/B-T 0"1332--F
A~;RIOB 2100-3350 5 1 RESISTOR-TRMR 200 10% C SIDE-AD.T 1'-TRN "8480 2100-3350
A5RI09 0757-0422 5 1 RESISTOR 909 1% .125101 F TC=0+'-100 24546 C4-1/B-TO-909R-F
A5RI10 0698-7242 5 1 RESISTOR 1.78K 1% .05101 F TC=0+-100 24546 C3--1/B-TO-1701-F

A5Rlll 2100-3353 B 1 RESISTOR-TRMR ?OK 10% C SIOE-ADJ l--IRN 284130 2100-3353
A5R112 0757-0462 3 1 RESISTOR 751( 1% .1251",1 F TI":=0+-100 24546 C4~ 1/S-TO-7502-·F
A5R113 2100-3351 I> 1 RESISTOR-TRMR 500 10% C SIOE-ADJ 1-1RN 28480 2100-3351
A5R114 0757--0420 3 1 RESISTOR 750 IX .125W F TC=0+-100 24546 C4--1/8-TO-751-F
A5R115 0698--3157 3 ~ RESISTOR 19.I.K 1% .125W F TC=O+-IOO 24546 C4~/8-TO-1962-F

A5R116 01>98-3457 I> 2 RESISTOR 311>K IX .125101 F TI":=0+-100 2R480 0690-3457
A5RI17 0698-310;7 3 RESISTOR 19.6K 1% .12~;W F TC=0-'--100 24546 C4-1/8-TO-1962-F
A~j1H18 01>9B-3457 I> RESISTOR 311>K IX .1251,.1 F TC=0+--'100 284f.10 0698-3457
A5R119 0698··3151 7 1 RESISTOR 2.B71( IX ,1:!.:::JW F TC=O+-IOO 24546 C4-1/B-TO-2B71-F

A5TPI 0360-0535 0 7 TERMINAL TEST POINT PCB· 00000 ORJ)~R BY DESCRIPTION
A5TP2 0360--0535 0 TERMINAL lEST POINT PCB 00000 OROER BY DESCRIPTION
A5TP3 0360-0535 0 TERMINAL TEST POINT PCIl 00000 ORfiER BY DfOSCRIPTION
A5lP4 0360··0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A5TP5 0300-0535 0 TERMINAL TEST POINT PCIl 00000 ORDER BY DESCRIPTION

A5TPb 0360-0535 0 TERMINAL lEST POINT PCB 00000 ORDER BY DEseRIP TI ON
A5TP7 031>0-0535 0 TERMINAL TEST POINT PCB 00000 ORJ)ER BY DESCRIPTION

A5Ul 1f.121>-0417 6 1 IC SWITCH ANLG QUAD Ib-DTP-C PKG 27014 LF13333D
A5U2 1820-2257 4 I IC BF"R CMOS BUS DRVR HEX 0471 ;3 MCI4503BCP
A5LJ3 1821>··0092 3 1 IC OP AMP GP DUAL TO--99 PKG 20480 1026-0092
A5U4 1821>-0458 5 1 IC OP AMP TO--99 PKG 27014 l.F2551-t

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts
--

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
--

A6 08569-60005 9 1 HIGH VOLTAGE POWER SUPPLY ASSEH£<LY 28480 08569-60005

A6CI 0180-0141 2 3 CAPACITOR-FXD 50UF+75-10% 50VDC At. 56~B9 301l50bG050DD2
A6C2 0180-0141 2 CAPACITOR-FXD 50UF+75·-IOX 50VDC Al. 56289 30D5061;050DI>2
A6C3 0180-0141 2 CAPACITOR-FXD 50UF+75-IOX 50VDC AL 56289 30D506G050DP?
A6C4 0160-361>5 9 2 CAPACITOR-FXD .0IUF +80---20X 500VDC CE.R 28480 011>0-,31>1>5
A6C5 0160-4297 5 2 CAPACITOR-FXD .022UF +80-20X 100VDC CER 56289 C023F101H223ZlJ22-CDH

AI>C6 011>0-4297 5 CAPAr:ITOR-FXD .022UF +80-20X 100VDC CER 56289 C023F101H223ZS22·CDH
AbC7 0160-4084 B I CAPAC ITOR-FXD .ILlF +-·20X SOVDC CER 28480 0160-4084
A6C8 0170-0040 9 1 CAPACITOR·-FXD .047UF +-IOX 200VDC POLYE 5b289 292P47392
A6C9 0160-4051 9 4 CAPACITOR-FXD .0IUF +-20% 4KVDC 28480 0160-·4051
AI>CI0 0160-4051 9 CAPACITOR-FXD .01UF +---20X 4KVDC 28480 0160-4051

A6Cll 0160-0162 5 I CAPACITOR-FXD .022UF +-10X 200VDC POI.YE 28480 0160-·011>2
AI>C12 011>0-01>84 I> 4 CAPACITOR-FXD 1000PF +--20X 4KVDC 28490 0160-0684
A6CI3 0180-0269 5 2 CAPACITOR-FXD lUF+50-IOX 150VDC AL 56289 30DI05G150£<A2
A6C14 0160-0684 6 CAPACITOR-FXD 1000PF +-20X 4KVDC 28480 0160·-01>84
A6CI5 ! 0160-4051 9 CAPACITOR-FXD .01UF +-20:<: 41(VDC 28480 0160-4051

,
0180-0269 CAPACITOR-FXD lUF+50-1OX 150VDC AL 56289 30DI051;150£<A2A6Cl1> 5

A6CI7 0160-3665 9 CAPACITOR-FXD .01UF +80-20X 500VDC CER 28480 0160--3665
A6CI8 0160-0684 6 CAPAClTOR-FXD 1000PF +-20X 4KVDC 28480 0160-0684
A6C19 0160-01>84 I> CAPACITOR-FXD 1000PF +-20:<: 4KVDC 28480 0160-0684
A6C20 0160-4051 9 CAPACITOR-FXD .01UF +-2OX 4KVOC 28480 0160-4051

A6CRI 1901-0050 3 4 DIODE-SWITCHING 80V 200HA 2NS DO-35 20480 1901-0050
A6CR2 1901-0050 3 DIODE-SWITCIUNG 80V 200MA 2NS DO-35 28480 1'/01-0050
A6CR3 1901-0028 5 11 DIODE-PWR RECT 400V 750HA DO-29 28480 1901-'0028
A6CR4 1901-0028 5 DIODE-PWR RECT 400V 750MA 00-29 28480 1901-0028
A6CR5 1901-0028 5 DIODE-PWR RECT 400V 750HA DO-29 28480 1901--0028

A6CRI> 1901-0050 3 DIODE-SWITClllNG 80V 200MA 2NS DO-35 28480 1901-0050
A6CR7 1901-0050 3 DIODE-SWITCHING 80V 200M 2NS DO-35 28480 1901-0050
A6CR8 1901-0028 5 DIODE-PWR RECT 400V 750M DO--29 28480 1901-0028
A6CR9 1901-0028 5 DIODE-PWR RECT 400V 750M DO-29 28480 1901-0028
A6CRI0 1901-0028 5 DIOOE-PWR RECT 400V 750MA 00-29 ?8480 1901-0028

AbCRll 1901-0028 5 DIODE-PWR RECT 400V 750M DO-29 204BO 1901-0028
A6CR12 1901-0028 5 DIOIlE-PWR RECT 400V 750MA DO-29 <_8-480 1"/31-0028
A6CR13 1901-0028 5 DIODE-PWR RECT 400V 750HA DO--29 28480 1901---0028
A6CR14 1901-0028 5 DIODE-PWR RECT 400V 750MA DO--29 2lH80 1901-0028
A6CR15 1901-0028 5 DIODE-PWR RECT 400V 750MA DO-29 28480 1901--0028

A6Ft 2110-0001 8 1 FUSE lA 250V N1D 1.25X.25 UL 75915 31:>'001

A6JI NOT ASSIGNED
A6J2 1251-4682 6 1 CONNECTOR 3-PIN H POST TYPE ?B4AO 1251-4682
A6J3 1251-4316 3 1 CONNECTOR 7-PIN M POST TYPE 28490 1251-4316

A6L1 9140-0171 3 2 INDUCTOR RF-CH--MLD 40UH lOX .2960X.966LG 28480 9140-0171
AbL2 9140-0171 3 INDUC10R RF-CH-HLD 40UH 10:<: .296DX.9bBLG 2R490 9140--0171
A6L3 9140-0129 1 1 INDUCTOR RF--CIl-MLD 22aUH 5X . 166DX. 3A5LG 20480 9140-0129

A6HPI 08569-00006 4 1 HEAT SINK-HIGH VOLTAGE 28480 onS69---00006

A6Ql 1854-0518 7 1 1RANSHlTOR NPN 2N5877 51 TO-3 PI)=150W 04713 ?N5B77
A6Q2 1854-0404 0 1 TRANSISTOR NPN SI TO--18 PD=360HW 28480 10:14-0404
A6Q3 1854-0361 8 1 TRANSIS10R NPN 2N4239 51 TO---5 PD=I.W 04713 2N4239

A6RI 0757-0279 0 1 RESISTOR 3.1 6K IX .125W F 1C=Oi--l00 24546 C4--1/8-TO-3161-F
A6R2 0698-0084 9 1 RESISTOR 2.15K 1:<: .12~W F TC=O+-lDo 24546 C4--1/8-TO-2151-F
A6R3 0757-0139 1 1 RESISTOR 1.1M IX .5101 F TC=0->-100 ?0480 0757-0139
A6R4 2100-3061 5 1 RESISTOR-IRMR 500K lOX C SIDE-ADJ 17-TRN 02111 43P504
A6R5 0757-0465 I> 3 RESISTOR lOOK 1l:. .125W F 1C=0+-100 24546 C4-1/8-TO-I00~-F

A6R6 0757-0465 I> RESISTOR lOOK IX .125W F TC=oo-IOO 24541> C~-1/8-TO-Io03-F
A6R7 0683-2265 I 1 RESISTOR 22M 5% .25W FC TC=-900/+1200 01 t 21 CB;~2b5

AbRB 07=-7-0401 0 I RESISTOR 100 IX .125W F TC;O+-IOO 24546 C4--l/fj--TO-I 0 I -F
A6R9 01098-3162 0 1 RESISTOR 46.4K 1:<: .125W F TC=0+-100 24546 C4-1/8-TO-464:>.-F
A6R10 0698-3404 3 1 RESISTOR 383 IX .5W F TC=Oi--1 00 28460 0698-3404

AbRil 0757-0280 3 1 RESISTOR lK IX .125W F TC=OO-100 24546 C4-1/8-TO-I00I-F
A6R12 0698-8737 5 1 RESISTOR lOOK 5X .25101 CC TC=-·400/i800 28460 0698-8737
A6R13 0699-0751 9 1 RESISTOR 5.6K 5X .25W CC TC=-400/+700 28480 0699-0751
A6R14 0699-0167 1 1 RESIS10R 20H 5X 1101 C TC=0+-250 28480 0699-0167
A6RI5 0687-3941 0 2 RESISTOR 390K lOX .5W CC TC=0+882 01121 E£<3'741

A6R16 0699-0743 9 8 RESISTOR 680 5X .25W CC TC=-·400/+600 2fl480 0699-0743
A6R17 0698-3159 5 1 RESISTOR 26.1K IX .125W F TC=O+--IOO 24546 C4'-1/8-TO--2()12-<F
A6R18 2100-3054 6 1 RESISTOR-1RMR 50K lOX C SIDE-·ADJ 17-·1RN 02111 4.3P503
A6R19 0699-0743 9 RESISTOR 680 5X .2SW CC TC=-400/+600 28480 0699-0743
A6R20 0699-0743 9 RESISTOR 680 5:<: .,'5101 CC TC=--400/+600 28480 0699-0743

A6R21 0683-1065 7 2 RESISTOR 10M 5:<: .25W CC TC=-900/+1100 01121 Cl'l111f.5
A6R22 0699-0743 9 RESISTOR 1>80 5X ,25W CC TC=--400/+600 28400 01>99-- 0743
A6R23 0698-8768 2 1 RESISTOR 100 5X .25101 CC TC=-400/+500 2fl480 0698,-8768
A6R24 0683-1005 5 2 RESISTOR 10 5X .25W Fe TC=-400/+5DO 01121 C1l1005
A6R25 0687-3941 0 RESISTOR 390K 10:<: .5101 CC TC=0+8S2 01121 [_83941

•

•

•
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Table 6·3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A6R21.> 01.>99-0743 9 RESH.iTOR 680 ~,X .25W CC TC=··-400/.·600 28480 0699-11743
A6R27 0757-0465 6 RESISTOR lOOK It .1251,.,1 F TC=O+"I 0 0 24546 C4"1/8-TD-l 003-F
AbR28 0699·0171 7 I RESISTOR 6.5M 5% lW C TC=0+-250 :-'8480 0699-0171
A6R29 2100-3359 4 I RESISTOR-TRMR 2M 20"10 C SIDE-ADJ I-TRN 284fJO 2100-3359
A6R30 0699-0519 7 1 RESISTOR 12M 5% lW C TC=0+-250 28480 0699-0519

A6R31 0699-0743 9 RESISTOR 680 5% ,25W CC TC"··400/.1.>00 20480 OfJ99·-0743
A6R32 01,99-0743 9 RESISTOR 680 sx • 2~.iW CC T[>-400/+I,00 28480 0699-0743
A6R33 01.>83-1065 7 RESISTOR 10M 5X ,25101 CC T[;:-900/+1100 01121 CI<1065
A6R34 0699-0743 9 RESH,TOR bBO ~/~ ,i!5W CC TC=-400/+600 ?8400 0699-,0743
A6R35 0683-1005 5 RESISTOR 10 5t .251,,1 FC n:""400/+500 01121 CDI0C5

AbTPI NOT ASSIGNED
A6TP2 0360-0535 0 5 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
AhTP3 0360-0535 0 lE.RMtNAl. TEHT POINT PCEr 000110 DRD<.R BY DESCRIPTION
A6TP4 0360-0535 0 TERMINAL TEST POINT PCB 000 II 0 ORDER BY DESCRIPTION
AbTP5 0360-0535 0 1 E.RMINAl. lEST POINT PCD 00000 ORDER BY DEfiCRIPTION

A6TP6 0360-0535 0 TERMINAL TEST POINT PCB 0000.0 ORDER BY DESCRIPTION

AbUI 1826-0167 3 1 IC OP AMP PRGMBI.• TO~·99 f1KG 0L~135 CA3094AT

A6VRI 1902-0041 4 1 DIOJ)E:---ZNR 5. t 1V sx DO···35 PD=,4W <'8480 1932-0041
A6VR2 1902-3393 5 1 DIODE··ZNR 75V 51 00-7 PD=o4W TC=+ 0077:t 20480 1902··3393
A6VR3 2140-0018 0 2 l.AMp ..Gl.OW A9A·CT 90VDC 700UA T "2-BUUI 00471 A?A-CT
A6VR4 2140-0018 0 l.AMP·-Gl.OW A9A··CT 90VDC 7001lA T-2·-IJULB C0471 A9A-CT
A6VR5 1902-3394 6 1 DIODF.'·2NR 75V ::!x 00-7 PD=.4W TC=+, on" 28480 1902-3394

A6VR6 19112-0175 5 1 DIODE--ZNR 100V 5:t PD=IW IR=5UA 20480 1902--0175
AI,VR7 1902··0668 1 1 DIODE-ZNR 200V 5% 1)0-15 PD=IW Te::: ... na8X 28480 1902-061>B
A6VR8 1902-0197 1 1 DIODE-ZNR 82V 5:t PD=IW IR=5UA 2B480 1902···0197

1 AI.> MISCELl.ANEOUS PARTS

1200-0043 B 1 INSUl.ATOR-XSTR ALUMINUM 28480 1200-0043
1200--00Bt 4 " INSIJLATOR-FLG-BSHG NYl.ON ?B480 1200-0061
1200-0173 5 1 INSIJLATOR-XSTR DAP-GL 2848B 1200"0173
1205-0095 0 1 HEAT SINK SCl. Tr)-5/TO-3?~·[S 30161 32259
1;~51-0600 0 5 CONNECTOR--SGI cosr PIN 1 , 14·-t1H-BSC~~S7. SQ 28400 1251--01>00

14BO-0073 6 2 PIN-ROLl. o01>2··1N··DIA 025 'IN"'LG ['E-ell 28480 1430-0073
2110-0269 0 2 FllSEHOL.DER-CI..IP TYPE.25D·-FUSE ;~0480 2110···02&9
2200-0111 2 2 SCRE.W·-MACH 4'·40 ,5--IN-U; PAN·-HD···POZI 00000 ORDER BY DESCRIPTION
2260-0009 3 2 NUT-ftEX-W/LKWR 4--40-THD ,094-IN·-nIK 00000 ORDER 9Y DESCRIPTION
c510-0299 4 1 SCREW-·MACH 0-32 lo25··IN-I.G PAN--IH>"SL r 00000 ORDF..R BY DESGRIPTJON

2580-0012 6 1 NIJT-HEX-DErL-CHAM 8-32-THD ,125-IN···nU( 00000 ORDER BY DESCRIPTION
4040-0754 1 2 EXTR-PC AD BUI POl.YC . 062··, BD-·l HKNfl 2B480 4040--0754
1>040-0454 0 THERMAL COMPOUND 284fJO 6040··0454
00569-00010 0 1 COVER-HIGH VOLTAGE 234t:lO 08569-00010

A6Al 08569-60080 0 1 TRANSFORMER ASSEMBLY-HIGH VOLTAGE 204flO 08569-60080

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part Number
Designation Number 0 Code -

A7 08569-60049 I I IIIIPUT/OUTPUT ASSEMBLY 2841'10 08569-60049

A7C\ 0160-2150 5 I CAPACITOR -FXO 33PF +·-5'Y. 300VOC MICA 28400 0160--2150
A7C2 0160-40B4 B II CAPACITOR-FXO ,IIJF +-20% 50VDC CER c_8480 0160-4084
A7C3 0160-4084 B CAPACITOR -FXO ,IUF +--20;( 50VOC CER 28400 0160--4084
A7C4 0160-4084 8 CAPACITOR-FXO ,IUF +-20% 50VOC CE-R 28480 0160-4084
A7C5 0160-4084 B CAPACITOR-FXO .HIF +-20X 50VDC CER 284BO 011.0--4084

A7C6 0160-4084 8 CAPACITOR -FXO .IIJF .. --207- 50VDC CER 20480 0160-4004
A7C7 0160-4084 B CAPACITOR-FXO .IUF +-20X. 50VOC CER 204BO 011,0--4004
A7C8 0160-4084 8 CAPACITOR-FXD ,IIlF .--207- 50VDC CER 284BO 0160-4084
A7C9 0160-40B4 B CAPACITOR-FXO .rur +-2CX 50VOC CER 2B480 0160-4084
A7CIO 0160-40B4 8 CAPACIHlR-FXO ,IIJF "-207- 50VDC CER 28480 01bO-40B4

A7CII 0160-4084 B CAPACITOR-FXO .IUF +-20X 50VDC CER 284BO 0160-4084
A7CI2 0160-4084 B CAPACITOR-FXD , lllF .-20;( 50VOC CER 28480 01/'0-4004

A7CRl-
A7CR25 1901-0025 2 25 OIOOE-GEN PRP 100V 200MA 00-7 2B48C 1901-0025
A7CR26 1901-0539 3 I DIODE--SM SIG SCHon K't 284BO 1'101-0539

A7EI 125B-0124 7 4 PIN-PROGRAMING OUI'IPER ,30 CONTACT 91506 013/,-·475GI
A7E2 1258-0124 7 PIN--PROGRAMING DUMPER ,30 CONTACT 91506 8136-475GI
A7E3 1258-0124 7 PIN-PROGRAI'IING DUMPER ,30 CONTACT 91506 8131.--475GI
A7E4 1258-0124 7 PIN-PROGRAMING DUMPER .30 CONTACT 91506 81 :16-475Gl

A7J1 1200-0507 9 2 SOCKET-IC 16-COIIIT OIP-SLDR 20400 1200-0507
A7J2 1200-0507 9 SOCIO?T--IC 16-CONT DH-SL.DR ~A480 1200--0507

A7LI-
A7L5 9100-2276 9 5 INDUCTOR RF-CH--MLD 100UH 107<. .105DX,26LG 28480 9100··2276

A7Ql 1B54-0477 7 3 TRANSISTOR NPN 2N2222A 51 TO--18 1'0=5001'1101 04713 2N2?22A
A7Q2 IB54-0477 7 TRANSISTOR NPN 2N2222A 81 TO-IB PO~SOOMIoI 04713 2N2222A
A7Q3 1854-0477 7 TRAN!HSTOR NPN 2N2222A SI TO-18 PD=500MIoI 04713 2N2222A
A7Q4 1853-0281 9 1 TRANSISTOR PNP 2N2907A 81 TO-18 PD=400MIoI 04713 2N2907A
A7Q5 1053-0451 5 I TRANSISTOR PNP 2N~3799 SI TO--IB 1'0=3601'1101 01295 2N:3799

A7Rl 0698--7205 0 2 RESISTOR 51. t 17- ,05W F TC=O-'--IOO 24546 C1-1/0--TO-51R1-F
A7R2 0698-7252 7 I RESISTOR 4,64K 1;( ,05W F TC=O+--IOO 24-:=;46 C3-1/0-TO-4641--F
A7R3 069B-7188 B 1 RESISTOR 10 1;( ,05W F TC=0'-100 24546 C3 -1/8-TO-IOR--F
A7R4 0698-7205 0 RESISTOR 51,1 1% ,05W F Tr,=0+-100 24546 C3-1/8-TO--5IRl-F
A7R5 369B--7233 4 1 RESISTOR 750 17. .05W F TC=D'--1 0 0 24546 C~~ "I/B-TO-750r~--F

A7R6 069B-7284 5 5 RESISTOR lOOK 1;(. .051.1I F TC=O+--IOO 24546 r,3 ..-\ 18-TO-l 003 ..-F
A7R7 069B-7272 I 1 RESISTOR 31,6K 17. ,n5W F TC=3+-100 24546 C1-1/B-TO--3\b2--F
A7R8 0698-0084 9 1 RESISTOR 2,15K 1;( ,125W F TC=0+---100 ?4546 C4- 1/8-TO-2151--F
A7R9 069B--3458 7 2 RESISTOR 340K 1% .12~,W F TC=O..... IOO 284BO 06?a-~4~8

A7RIO 0757-0461 2 2 RESISTOR 68,lK 1;( .125W F TC=O+--IOO 24546 C4--1/8-TO--6l112-F

A7Rli 0690-3451 0 I RESISTOR 13~.K 1;( ,12::..W F TC=0-.--103 24546 C4 -I/B--1'3-1333-F
A7RI2 069B-3157 3 13 RESISTOR 19,6K t;(. .125W F TC=O+--IOO 24~4b C4· 118-TO --196c.-F
A7R13 069B-3157 3 RESISTOR 19,/)t( 1;( ,H'5W F TC=0'--103 24546 C4"I/B-1'O-1962--F
A7RI4 069B-3157 3 RESISTOR 19.6K 1;(. .12511.I F TC=0+-100 24~46 C4--1/B-TO--1962"-F
A7R15 0690-3157 3 RESISTOR 19.I,K 17. , t25W F TC=3'--100 24546 C4-1 IB-TO-I962- F

A7RI6 069B-3458 7 RESISTOR 348K t x , 12~jW F Tr,=0+--100 28480 0698-·3459
A7R17 0698-7280 I 3 RESISTOR 68.1K 17- .05W F TC=O.. -lijO 24546 C3-1/B-TO-6BI2-F
A7RI8 0698-7280 I RESISTOR 68,IK 1;( .OSW F TC=0+--100 24546 C3"1/8-TO--6812--F
A7RI9 0698-7273 9 I RESISTOR 2/'.IK 17. ,osw F TC=O-.·-lilll 24~4b C3"I/B-TO-2bI2-F
A7R20 069B-7253 B 1 RESISTOR 5,IIK 1;(. ,05W F TC=0'-100 24546 C3 -I IB-TO-5111-F

A7R21 0757-0464 5 4 RI?SISTOR 90,9K 17. , t25W F TC=n+-l00 24546 C4- 1 II3-TO-909~~--F
A7R22 0698-3260 9 I RESISTOR 464K 17- .12~W F TC=0"-100 28480 0698-32/,0
A7R23 0757--0461 2 RESISTOR 68,IK 1;( , t2:=tJW l' TC=O'---IOO ?454b C4--1I8-"TO-6812--F
A7R24 0698-3154 0 8 RESISTOR 4.22K t;(. , t25W F TC=0+-100 24~46 C4"I/B-TO--4221-F
A7R25 069B-3154 0 RESISTOR 4.22K 1% .12~jW F TC=0'-100 24546 C4 -1 18-TO-4221-F

A7R26 0698-3154 0 RESISTOR 4.22K t:l. .125101 F TC=O'-IOO 24546 C4--I/B--TO-4221-F
A7R27 0690-3154 0 RESISTOR 4,22K 1% , t25W F TC=O-'-IOO 24546 C4 "I/B-Ta-4221-F
A7R2B 0698-3154 0 RESISTOR 4,22K 1% .12~'5W F TC=0+"-100 24~46 r.4· 1/8-TO-4221·-F
A7R29 0690--7280 1 RESISTOR 60,IK 17. ,05W F TC=0-.-100 24546 C3 -1/B-TO-6812-F
A7R30 0698-7~~84 5 RESISTOR 1001( 17. ,05101 F TC=0+-100 24546 C3 - 1/8-TO--l 003--F

A7R31 0757--0442 9 2 RES·(STOR 10K 1% ,125W F TC="'-100 24546 C4 118-TO--1 002 -F
A7R32 0698-7267 4 7 RESISTOR 19,6K 17<. ,OSIA F TC=0+---100 24546 C3-1/B-TO--1962--F
A7R33 069B-3157 3 RESHiTOR 19.I,K 1% .125W F TC=O'-lOO ~4546 C4"-I/B-..T 0-1962--F
A7R34 069B-3157 3 RESISTOR 19.6K t;(. .125101 F TC=O+--l C0 24546 C4"1/8-TC-19b2-F
A7R35 0698,,-7267 4 RESISTOR 19,6K 17- .05W F TC=O+--IOO 24546 C3 "I/B-TO--1962--F

A183b lJb98--7267 4 RESISTOR 19.6K 1% ,05101 F Tr,=0+-100 245-46 C3--118-TO-1 ?t.jc-F
A7R37 0698-3157 3 RESISTOR 19.6K 17- ,125W r TC=J'-10,1 ?4546 C4"1/8-TO-1962-F
A7R3B 0698-7267 4 RESISTOR 19.6K 1% .05W F TC=0+-100 24546 C3-1/B--TO-1962-F
A1839 0698-3157 3 RESISTO~ 19,6K 17- .t;::5W r TC=0'-100 24546 C41/8-TO-1962-F
A"lR40 069B-7267 4 RESISTOR 19.61( 1;( ,05W F TI~=O+--I 00 24~j46 C3··-1/8-TO-·1962-F

A7R41 o 69B--72&7 4 RESISTOR 19,bl( 17<. ,05W F TC=O+-IOO 24546 C3-1/8-TO--1962-F
A7R42 0757--0439 4 4 RESISTOR b.31K 1% .12~jW F TC=Q·-IOO 24546 C4- ..1 IB- ru-ear i- F
A7R43 0757-0439 4 RESISTOR 6.81K 1% .125W F TC=O+-IOO <'4546 C4-1/8-TO--6811--F
A7R44 0757--0439 4 REsrSTOR 6,01K 17- .125W F TC=!lt-10D 24546 C4--1/B-TO-6BII-F
A7R45 0757-0439 4 RESISTOR 6,81K Ii. ,125W F TC=O+-IOO 24546 C4 .. 1/8-TO--/'(111-F
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Reference
Designation

A7R46
An47
A7R4B
A'7R49
A7R50

A'7R51
A7R52
A7R53
A7R54
A'7R55

A7R56
A'7R57
A7R58
A"lR59
A7R60

A7RI>1
A7R62
A7R1>3
A7R64
A~lR65

A7RI>I>
Anl>7
A7R68
A'7R69
A7R70

An71
A7R72
A'7R73
A7R74
An75

A7TPl
A7TP4

A7111
A7U2
A71.13
A7U4
A7U5

A'7UI>
A7U7
A7118
A71J9
A'7UI0

A71.111
A'7UI2
A71J13
A'71J14
A71J15

A?UI6
A71J17
A?1I18
A71.119
A?U20

A71121
A71J22
A71J23
A'71J24
A71.125

A'7U26
A71J27
A7U28
A7U29
A?U30

A71131
A?U32
A71.133
A7U34
A7U35

A7U31>
A7\J3'7
A7l138
A71139
A'71140

HP Part
Number

0698-3154
0698-3154
0698-,3154
0757-0464
0698-7288

0698-3449
0698"72B5
0698-'7288
H7:=:;7-0464
0698-3449

0757···0466
0698-7288
07~j7'~0464

0698-3449
0698··7285

01..98-3157
0698-,3157
0698-3157
0698"31~;7

0698-7267

()69B'~3157

0698-3444
07:7,7-,-0465
0698-72134
0698-7284

0757-0465
0698···7284
0698-3449
0757,,0442
0757-0465

0:\60-0077

1820-1550
t B20-2~!57
11'120··1447
11'120"1447
1820-1197

10;~0-1199
1820.. 1216
ID20-1491
1310··0507
11320-1907

131 0·-0446
1020-1491
1010-0507
](120-1491
Hl10'''0446

1020-1491
1010-·0507
1020-1491
181 0-0507
IH;~0-1491

1010-0206
11)20-1917
1810-,0206
1020-1917
1010-0204

10;~0-1491

181 0·..0507
HI20-14 cj)1

181 0-0507
1020-1491

18?O'·~254Cl

1B20-2483
11)20-22~)7

10;~O-12H,

1020-1216

'1820 H-172()
181o···oSn?
1010-0206
1820--2485
18;~0-1197

0300-0336
1480-0073
4040'''0755
6960-0016

c
o

o
o
o
5
9

I>
6
9
5
I>

7
9
5
6
6

3
3
3
3
4

6
9
6

5

8
4
2
2
9

1
3
6
2
9

8
I>
2
I>
R

I>
2
6
2
I>

o
1
8
I
6

2
6
2

7
8
4
3
3

3

8
o
9

1
6
2

Qty

4

I
3

4

2
2

;~

1
3
9
'7
1

3
2

2
2

Table 6-3. Replaceable Parts

Description

RESISTOR 4.22K 1~ .125W F TC=O·t·-lno
RESISTOR 4.22K 1% .125W F TC=O+-100
RESISTOR 4.221< 1);: .125W F TC=Oi-l00
RESISTOR 90.9K 1% ,125W F TC.0.-I00
RESISTOR 147K 1% .05W F TC~O.-100

RESISTOR 28,7K 1% ,125W F TC.0·'·-100
RESISTOR 110K 1% ,05W F TC.0.-I00
RESISTIJR 147K n ,OOW F TC.0 ... ·I00
RESTSTOR 90.9K 1% .125W F TC=O~-100

RESISTOR 28,7K 17. .125W F TC-0.···I00

RESISTOR 110K 1% .125W F TC=O.-100
RESISTOR 147K 17. ,OOW F TC.0.-I00
RES1STOR 90.9K 1X .125W F TC=O'~-1no

RESISTOR 28,7K 1% ,125W F TG=O+-10C
RESISTOR 1I0K 17. ,OOW F TC.0+·I00

RESISTOR 19,6K 1% ,125W F TC.0+-I00
RESlBTOR 19,6K 1X ,125W F TC=O+-1DJ
RESISTRR 19,6K 1% .125W F TC.0·1·-I00
RESISTOR 19.6K 1X ,125W F TC=Oi-lon
RESISTOR 19,6K 1% ,OOW F TC.0.-I00

RESl!3TOR 19.6K 1X ,12:7/W F TC=O+···10n
RESISTOR 316 1% ,125W F TC~0.-10C

RESISTOR tOOK lX .125W F TC=O.-100
RESISTOR lOOK 1% ,OOW F TC·0+-I00
RESlSTOR t nn« i x .O~IW r rC=Ot····l00

RESISTOR lOOK 1% ,125W F TC=O+--100
RESISTOR lOOK IX ,05W F TC.0<-100
RESISTOR 28.7K 1% ,125W F TC.0+-I00
RESISTOR 10K lX .125W F T~~O+-100

RESISTOR lOOK 1% .125W F TC.0.-I00

TERMINAL-STUD SGL-TUR SWGERM·-MTG

IC GATE CMOS OR QUAD 2-INP
IC BFR CMOS BUS DRVR HEX
tn TTL 1..5 l6·-B1T STAT RAM 45-t'-lS 3-·8
IC TTL LS 16-fl1T STAT RAM 45-NS 3 ..S
rc GAlE: 111_ LS NAND QUAt) 2--1NP

IC INV TTL LS HEX I-INP
IC DCDR TTL LS 3-TC-8-LINE 3-INP
IC BFR TTL LS NON-INV HEX l-INP
NETWORK-RES O-SIP3'1, OK OHM X 7
IC GATE CMOS EXCL-NOfl QUAD 2-INP

NE1·WORK-RES A-SIP1.5K OHM X 7
IC flFR TTL LS N{JN-INV HEX l-INP
NETWORK-RES 8-SIP'I3,OK OHM X 7
IC BFR TTL. LS NON·..·INV flEX 1..·INP
NET~8RK-RES R"SIPI,5K OHM X 7

IC BFR TTL LS NON-INV HEX l-INP
NETWORK-PES 8·:nl'33, fJK OHM X 7
IC BFR TTL LS NON-INV HEX l-INP
NET~ORK-RES 8-SIP33, OK nHM X 7
IC BER TTL LS NflN-INV HEX l-·IN!'

NETWORK-RES 0·SIPI0.0K OHM X 7
IC BFR TTL LS LINE DnVR ocn,
NET~ORK-RES B·B1PI0,OK OI'M X 7
IC BFR TTL LS LINE DPVR OCTL
NETWORK-REB O-SlPl.fJK OHM X 7

IC BER TCl. LS NflN-INV HEX l-INP
NET~CJRI(-PFS a..:np'I:1. OK OHM X 7
IC flFR TTL LS NON..INV flEX I-IN!'
NE1WDRK-Rc.S R-SIP'I3,OK OHM X 7
IC fWR TCL LS NON..INV HEX I-IN!'

IC '1)291A P HPH,
IC RCVR TTl. LS BUS ocn
IC EIFR CMOS BUS IlRVR HEX
IC DCDP TTl.. LS 3 ..·TO"·8--L1NE 3-'IN!'
IC DCDR TTL. LB 3-TO·0-1.INF 3-INP

IC I. CH rn, i.s CflM CLEAR 8 ..·BIT
NET~OPK-RFB 0 SlP33,OK OHM X 7
NETWORK-RFS 8··SIPI0,OK OHM X 7
Ie RCVR TTL ,-S BUS DCTl
IC GATF. TTL LS NAND QUAD 2'INP

A7 MISCEL.LANEOUS PARTS

SPACr:.R··'PC GIHT)F. FOR 1,312'1 CD SPCG
PIN-ROLL ,Ob2-IN-DIA .25-IN-LG BE-OJ
EXTR-PC BD VIn fOLYC .Ob2-BD-THKNS
PLlIG--flm.E TR-HD FOR ,125-D -HOLE NY!

Mfr
Code

24546
24546
24~46

2454~J

24546

24~j46

24546
24~;46

2·4546
?4546

24546
24546
24546
24~46

24~46

24546
?4546

.24:,:)46
?4546
24546

~~4!'54b

24~46

24546
?4~46

24"46

?4546
24~:;46

24546
24~-46

24~,46

2841JC

31..'585
0471 :\
01r.95
01295
01295

01 ;;_~95

012'~5

o1;:~95

IP31>
04713

11;:'36
01295
112'16
01295
11;!'16

012('/5
11;.'36
01(':(15
11 ~~36

01295

01121
01295
01121
01.295
01121

01295
112:'36
01(!95
II ;~36

01;:)95

21HIJO
012?5
fJ471 :1
01?95
fJI295

01?95
11?:~6

01121
01295
01295

anooo
2.0480
,~84BO

29400

Mfr Part Number

C4-'1/8-T 0-42,! 1- F
C4"1/8-TO-4221-F
C4 '1/8-TO -4221-·F
C4· 1/8·-TO"·9C92··F
C3....1/8-TO -1473 ..F

C4-1/8-TC-2R72-F
C3 ·1/B-TO··1103·..F
C'I-1/8·-TO "'147~~'F

C4'l/8--TO-9092-F
C4· 1/8-TO'-28n'-F

C4 "'1I8-TO-ll ,]3- F
C3 '1I8-TO- 1473-F
C4"1 18--TO-9092-F
C4-1/R-TO-2B72-F
C3 '1/B-TO-I103-F

C4 1/0-TO--1962-·F
C4 "1/8-TO-1962 ..F
C4-1/8-TO-1962-F
C4"1/8--TO-196,!-F
C~~ ·1I8-TO··1962 ..F

C4--1/8-TfJ-196;> F
C4"1I8-TO'31GR-F
C4'I/R-TO-1003-F
C3"1/8-TO-I003-F
C3· 'IIB-TfJ-l 003-F

C4'1/8-TO"'ICC,3-F
C::I ·1/8-..TO-I00:·\·..F
C4-'1/8-TC- 2R72-F
C4 I/B-TfJ"1002-F
C4-1/8-TC-I0C3-F

03~.O·-0077

CD4071£<F
MC14503f,CP
SN741.S670tl
SN74LS670N
SN74J.SOON

SN74LS04N
SN74LS13RN
SN?4LS367AN
750 '1I1-R33K
MCI4077flCL

750 R1-1.5K
SN741...53b7AN
750 ·RI-R:"'1K
SN74L.f:i3f,7AN
750 ·Bl-1. 5K

SN741.S367AN
750 81-R33K
SN741.S367AN
7sn··Al-R33K
GN741.536·7AN

208AI03
SN'74LS24CN
2fH1Al03
SN74LS240N
20BA102

SN74lS367AN
75G'81-R3'1K
SN74LS367AN
750 '01-R33K
SN74LS367AN

1A;:~ 0-254'1'
SN75161N
MCI450'lBCP
SN74LS138N
SN'74l81311N

SN74LS209N
750"'Ol-R:I~'K

2081\1 03
SN7516GN
SN74LSOON

OIlJ:ER flY DECCRIPTIDtl
14BO·-007~'

4040-07~j5

69br.-0016

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part c Mfr
-1

Designation Number 0
Qty Description Code Mfr Part Number

A8 00569-600~8 2 1 MICROPROCESSOR ASSEMBLY 28480 08569-60 058

AOCI 0180-0229 7 2 CAPACITOR-FXD 33\.1F+-l0% 10VDC TA 56~'la9 IS0D336X9010B?
A8C3 0180-0197 8 1 CAPACITOR-FXD 2.21JF+-tO'X 20lltC TA ~6289 15 OD2:?5X902~A2

ABC4 0160-4004 8 15 CAPACITOR-FXD .IUF +-·20:1. 50VDC CER 204flO 011,0···4084
A8C5 0160-4084 8 CAPACITOR-FXD .II.JF "-2~X 50VDC r.H 2B480 0160-4084
ABC6 0160-4004 8 CAPACITOR-FXD .IUF +-20% 50VDC CER 284BO 0160··4084

A8C7 0160-4084 B CAPAr.ITOR-FXD .ll1F +-20:1. 50VDC eER ,,04BO 0160-4004
AOC8 0160-4004 8 CAPACITOR-FXD .rur +-·2r.X SOVDC CER 20480 0160··4004
ABC9 0160-4084 8 r.APAcnOR-FXD .II1F +-20:1. 50VDC eER 28480 0160-4084
A8Cl0 0160-4084 8 CAPACITOR-FXD .ll1F +-20:1. 50VDC CER 28480 01l.0-4084
A8Cll 0160-4084 8 CAPAr.ITOR-FXD .llIF +-201:: ~OIlDC CER 28480 0160-4nS4

ABC12 0160-4084 8 CAPACITOR-FXD .1lIF ...-20% SOIiDC CER 28490 0160·-4084
A8C13 0160-4084 8 CAPACITOR-FXD .ll1F +-20" 50VDC CER 28480 0160-4084
AOC14 0160-4004 8 CAPACITOR-FXD .WE ...·-20X SOVDC CER 20400 0160··4084
A8C15 0160-4084 8 CAPACITOR-FXD .ll1F +-20" 50VDC CER ~B~ao 0160-4084
A8C16 0160-4084 8 CAPACITOR-FXD .WE +·-20X 50VDC CER 28480 0160··40fl4

A8C17 0160-4084 8 CAPt.ClTOR-FXD .ll1F +-20" 50VDC CtR 28480 0160-4084
AOC18 0160-4004 8 CAPACITOR-FXD .IUF +-20" 50VDC CER 204flO 0160··4084
ABC19 01BO-0229 7 CAPAl:ITOR -FXD ::\~UFi'-lOX 10VDC TA 56289 1~jOD336X901nB2

AOCRI 1901-0050 3 1 DIODE-SWITCHING 80V 200HA 2NS DO-3~ 2B4110 1901-0050

ABEl 125B-0177 0 1 JUMPER-PROGRAMMABLE (MALE) 28480 1~~58-0 177

AOJI 1200-0812 9 1 SOCKET-DIP 16 CONTACT 28400 12C(i-OB12

A8MP2 4040-0747 2 1 F~X1RACTnR-·pr. BOARD ( GRAY> 2B480 4040-0747
A8MP3 1480-0073 6 1 PIN-ROLL. .062-IN-DIA .2S-IN·-LG BE-Cil 2(1490 14flO-0073

A8Rl 0757··0199 3 3 RESlSTOR 21.5K IX .-t25W F TC=0+-100 24546 C4'-1/B-T3-2152-F
AOR2 0757-0199 3 RESISTOR 21.5K 1:1. .125W F TC=O+·-1 0 0 ?454b C4'-' 1/8-TO··~215;?--F
A8R3 0757-0199 3 RESISTOR 2t.5K 1" .125W F TC=0·I-l00 24546 C4"'1/B-TO-215?-F
AOR4 0698-7219 6 1 RESI!]TOR 196 1" .05W F Tr.=C ..·-l 0 0 24546 C3-1/8·~O-19LR-F

AOR5 0698-7260 7 4 RESISTOR 10K IX ,05W F TC=0'··100 24~4b C3 ··1/8-TO··1002···F

A8R& 0698-7260 7 RESISTOR 10K t:l: .05W F n;=O·'·-1 0 0 24546 C3··1/8-TO-l n02··F
ABR7 0698-7271> 5 1 RESISTOR 46.4K t:l: .05W F TC=0+·-100 :?4546 C3 ·I/B-·TO-4b42-F
ABR8 0698-7236 7 1 RESISTOR lK 1" .OSW F TC=C ...···100 2454b C3··1/8-TO··10[,I·-F
A8R9 0698-3260 9 1 RESISTOR 464K IX .125W F TC=O 1·-100 ?8480 069B-3260
A8Rl0 0698-7260 7 RESISTOR 10K 1" ,05W F TC=0"·-100 ?4546 C3-1/8-TC-l002·f

ABRIl 0698-7277 6 1 RESISTOR 51.1K 1'% • O~,W F TC=0+-100 24546 C3··1/8-TO-5112-F
AllR12 0698-7260 7 RESISTOR 10K IX .05W F TC=0+·-100 24546 C3··1/8··TO··1002··F
A8R13 0698-72B4 5 2 RES1STOR lOOK t:l: .05W F TC=01·-100 24546 C3···1/8-TO··1 003- F
A8RI4 0698-7284 5 RESISTOR 1001( t:l: .05W F TC=0+-100 24546 C3 1/8-·TO-·l003-F
AOR15 0698·-726? 7 1 RESISTOR 12.11( 1" ,05W F TC=0+-100 24~';4b C3··1/8-TO-1212-F

ABRIl. 0757-0180 2 1 RESISTOR 31.6 1:<' .1~~5W F T(;=0+-100 28400 07S7···01BlI

A81Pl 0360··0535 0 11 TERMINAl. TEST POINT PCB 000.10 OPDER ny CESCRIPTION
AOTP2 0360-0535 0 TERMINAL TEST POINT PCB 00000 O~DER BY DESCRIPTION
AATP3 0360-0535 0 1E.RMINAI. lEST POINT PCB 00000 OR1)ER llY DESCRIPTION

i ABTP4 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
AIllP5 031,0-0535 0 TE.RMINAL lEST POINT PCB 00000 ORnfR BY DESCRIPTION

AftTP6 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORf,H BY DESf.FIPTION
ABTP7 031>0-0535 0 TERMII<AL TEST POINT PCB 00000 tRDER BY DESCRIPTION
A8TP8 0360-0535 0 TERMINAl. TEST POINT PCB 00000 ORr,ER BY DESCRIPTIO:"
A8TP9 0360··0535 0 lE.·RMINAL TEST POINT PCt< 00000 OlH'ER BY DESCRIPTION
AOTP10 03bO-053S 0 TERMINAL TEST POINT PCB 00000 ORDfR BY DESf.RIPTIO:-l

A8TPll 0360-0535 0 TERMINAL TEST POINT PCB 00.100 ORHR BY DEsr.R I PTI Btl

A8Ul 1820-2589 5 1 IC-b502B C MPU ?G4BC 18;>(:-2589
AOll2 1010-0207 9 1 N-R 22K B PINS 01121 2;lBA223
AOU3 1020-2075 4 3 IC MISC TTL LS 01?95 SN74LS24SN
A8l14 1820-1438 1 5 IC MI.IXR IDATA·-SEI. rTL LS 2-TO-l-U·NF. QUAD 01:'.95 SN74LS257AN
ABU5 1820-1438 1 IC MUXRlDATA·-SEL TTL L5 2···TO·-l-LINE QlIAD 01295 SN74LS257AN

A8U6 1020-1112 8 2 IC IT 11L LS D·-TYPE POS-EDGE-TRIG 01<.95 SN74LS74AN
AOU7 1020-1112 B IC FF TTL LS D-TYPE POS-EDGr-TRIG 01295 SIol74LS74AN
A8l18 8569-80010 3 1 IC-E.PROM PROGRAM 1 :;84BO 851',9-80010
AOll9 1826-0138 8 1 IC COMPARATOR GP QUAD 14·-DIP-P PI(G 01295 LM339N
ABU10 1810··0206 B 1 N-R 10K 8 PINS 01121 208AI03

A8Ull 1820-1438 1 IC MUXRlDATA-SEL TTL LEI 2··TO-l-UNE QUAD OP95 SN'74LS2S7AN
AOU12 1818-0492 0 (, IC-RAM 1024 X 4 34649 P2114A-4
ABU13 Hl18-0492 0 IC-RAM 1024 X 4 34649 1'2114A-4
A8l114 1820-1989 7 1 IC r.NTR TTL LS BIN DliAL 4-BIT 0721,3 74LS393PC
A8U15 1820-1144 6 2 IC GATE TTL l.S NI1R QUAD ?··INP 01295 SN·74LSO?N

ABU16 1920-14:15 8 ? IC CN1R TTL L.S BIN UPIDOWN SYNCHRO :)1295 SN74LS669N
A8UI7 1820-1438 1 IC MUXRIDATA·-SEL. TTL LS 2 ··TO···1-l.IN£ QUAD 01295 SN741 S257AN
A8U1B 1818··0492 0 Ir.-RAM 1024 x 4 34649 P2114A-4
AOUI9 1818-0492 0 IC-~AM 1024 X 4 34649 P?114A-4
A8U20 1820-1144 6 IC GATE TTL LS NOR QUAD 2 wlNP 01295 SN74LS02N

-- --
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•
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
ABLJ2l 1820-1211 a 1 IC GATE TTL lS [XCL-OR QUAt> 2-INP 01295 SN74L5BbN
AnU22 8569-80011 5 1 IC-EPROM PROGRAM 2 28480 8:';69-B II011
AOU23 1820·"1442 7 1 IC CNTR TTl.. I.S DECD ASYNCHRO 01~.95 5N74L5290N
ABU24 IB20-1917 1 1 IC OFR TTL LS UN!': DRVR onL 01295 5N74L5240N
A8lJ25 1820-2075 4 IC MICle TTl. L5 01295 SN74LS245N

AnU2b H118-0492 0 IC-RAM 1024 X 4 341>49 P?114A-4
A13U27 1020-1435 B 11: CNIR 11l. l.S BTN UP/DOWN SYNCHRO 01295 SN741.S669tl
A8U28 W;>0-1197 9 :I IC GATE TTL LS NANt> QUAD eMoINP 01295 SN74L.500N
AOUf?:9 8569-80012 7 1 IC-UROM PROGRAM :3 :".13480 85(,9-S0 0 12
ABU30 1020-2024 3 1 II: DRVR TTL LS LINE DRVR ocn. 01295 SN741..S244N

ABU31 1020-1438 1 IC MlIXR /DATA"",r,L TTL I..S 2-TO-I-UNE QUAD 01,:95 SN74LS257AN
Af:lU32 1820-2075 4 IC MIse TTL LS 012(il5 SN74LS245N
ABU33 181B·..0492 0 IC-RAM 1024 X 4 34649 P2114A"'A
AB1I34 IB20-1216 3 1 IC DCDR TTl. LS '''·TO·-f.!··LINE 3-INP 01295 SN741.S13BN
A:3lJ35 1(120-1202 "I 1 IC GATE TTL I..S NAND TPL 3-INP 01?-95 SN74LSI0N

AnU36 8~'i69-BII 013 9 1 IC-EPROM PROGRAM 4 284BO B~;t,9-8 0 013
AOU37 IB,!O-"1197 9 TC GATE 111. 1..$ NAND QUA.D ;:.~···INP 01295 SN74LSOON
AHU38 1820-1281 2 1 IC DCDR TTL LS 2 ..TO·"4-LINE DUAL 2·-INP 01295 5N74L5139N
~.81139 1020-1197 9 IC GATF TTL LS NAND QUAD 2-'INP 01295 SN74L50 ON
AnU40 1013-0270 2 1 CRYSTAL-CI..OCK·..OSC, 28480 11313-0270

AOU41 1820-,,0629 0 1 IC FF TTL s J-K NFG-FDGE-TRIG 01295 SN74S112N
ABU42 1020-1208 3 1 IC GATE TTl L5 ll~ QUAD 2·-JNP 01295 SN741.S32N

ABVRI 1902--30:7;9 0 1 DIODF.-·7.NR 3.03V ~i'X nO-35 P1)=.4W 2114r:W 1'-102-3059

AOWI 8151-0013 4 1 WIRE 22AWG lX22 2f14t3C 8151,-0013

A8XU8 1200-0958 4 4 SOCKET-IC 24 CDNTACT 2B480 1200-0958
A8XU22 1200 -0958 4 50CKE"I-IC 24 CONTACT 28400 120(\--0958
A8XU29 1200-0958 4 5CCKE"I-IC 24 CONTACT <'8480 1~.!I)O-09~8

A8XU36 1200-0958 4 SOCKET-Ie 24 CONTACT 28400 120 c '-095B

7121-N371l3 9 1 I.. AE<E:L TN 05b9-'X VA 28480 7121-3793
7121-3794 0 1 LABEL IN 8569-X VA 28480 7121-3794
7121-3795 1 1 l.AI<E:L IN B5b9--X VA 28480 7121-3795
7121-37% 2 1 LABEl.. IN B569-X VA 28480 7121-3796

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

e HP Part c Qty Description Mfr Mfr Part Number
ion Number 0 Code

085&9-&0072 0 1 DATA CONVE.RTF..R ASSEMBLY 28480 08569-60072

NOT ASSICNED
01&0-4554 7 9 CAPACITOR-fXD · 0Wf +-·20% 50VDC CER 28480 011>0-4554
01&0-4554 7 CAPACITOR-fXD .0 WF +--20% 50VDC CER 28480 0160-4554
01&0-·2055 9 2 CAPACITOR-fXD .nrur ...80···20::': 100VDC C::::R 28480 01&0-2055
01 &0-4554 7 CAPACITOR-EXD .01Uf +-20::': 50VDC CER 28480 0160··4554

01&0-4554 7 CAPACITOR-EXD · 0Wf "'-20% 50VDC CER 28480 01&0-4554
0160-4084 8 12 CAPACITOR-EXD .IUF +-20X 50VDC CER 28480 0160·-4084
01&0-0945 2 2 CAPACITOR-fXD 910Pf +-5'% IOoVDC HICA 2Fl480 01&0-0945
01&0-2055 9 CAPACITOR-fXD .01Uf +80-20::': 100VDC CER 28480 0160-2055
01&0-4835 7 7 CAPACITOR-fXD .1Uf '·-10% 50VDC CER 28480 01&0-4035

0160-4554 7 CAPACITOR··fXD · CWf +-20% 50VDC CER 28400 0160-4554
0180-0197 8 2 CAPACITOR-·fXD 2.2Uf"'-lO% 20VDC TA 56239 1:SOD2~5X902 ~A2
01 &0-4554 7 CAPACITOR-fXD .0 iur +--2(\% 50VDC CER 28480 0160·-4554
01&0-4554 7 CAPAcnOR-·FXD .01Uf ...··20% 50VDC CER 28480 o1bll-4~;54
0160-4554 7 CAPACITOR-EXD .01Uf +-20::': 50VDC CER 28480 0160··4554

01&0-4554 7 CAPACITOR-fXI) .01Uf ...···20% 50VI)C CER 28480 01&0-4554
0160-0945 2 CAPACITOR-EXD 910PF +--5% lOOVDC HrCA 28480 0160·-0945
01611-4835 7 CAPACITOR-EXD .Wf "'-·10% 50VDC CER 1'.8480 0160-4835
01&0-4835 7 CAPACITOR-fXD .IUF +-to'%. SOVDC CER 28480 0160--4835
0160-3879 7 5 CAPACITOR-fXD · 0Wf "'-·20% 100VDC CER 28480 0160-3879

0160-4835 7 CAPAC ITOR-EXD .IUf "'-10% 50VDC CER 28400 0160-4835
0160-4084 8 CAPACITOR-fXD .IUf "'-20% 50VDC CER 28480 011,0-4084
0160-4084 8 CAPACITOR-fXD .IUf +-20X SOVDC CER 28480 olhO·-4084
0180-0197 8 CAPACITOR-·FXD 2 .2Uf...··1 0% ;>OVDC TA 56299 15ODC25X9020A2
0160-4835 7 CAPAC ITOR-fXD .rur +-10% 50VDC CER 28480 0160-4835

0140-0205 5 1 CAPACITOR-·EXD 1>2Pf +-5X 300VDC HICA 72131> DHI52b2oJ030oWVlCR
0160-3879 7 CAPACITOR-EXD .01Uf +--20% 100VDC CER 284flO 0160···3879
0160-4084 8 CAPACITOR-FXD .ll.Jf '··-;20% 50VDC CER 28480 011,0-4084
0160-3533 0 1 CAPACITOR-EXD 470Pf "'-S::': 3ll0VDC HICA 20480 011,0-3533
011,0-4084 8 CAPACITOR-fXD .IUf +-20~ SOVI)C eER 28480 011,0-4084

0160-4084 8 CAPACITOR-EXD .1uF +'-20'X 50VDC CER 28480 0160··4084
01&0-0160 3 1 CAPACITOR-fXD 8200Pf l-tOX 200VDC POL.YE 28480 011,0-01&0
0160-4084 8 CAPACITOR-fXD .ll.Jf +'-20X 50VDC CER 28480 0160··4084
01&0-3879 7 CAPACITOR-fXD .0111f '--20X 10DVDC CE.R 28480 0160-3879
0160-4084 8 CAPACITOR -fXD .rur +-2or. 50VDC CER 20480 0160··4084

0160-3879 7 CAPACITOR-fXD · 0Wf '''-20X looVDC eER 28480 016O-3a79
0160-2204 0 2 CAPACITOR-fXll 100Pf +-5X 300VDC HICA ?8480 0160-2204
01&0-2204 0 CAPACITOR-fXD 100Pf +-5X 30DVI)C HICA 28480 0160-2204
0160-4084 8 CAPACITOR-fXD .rur +--207.. 50VDC CER 28480 0160-4084
0160-4835 7 CAPACITOR-fXD .111f "'-10% ~OVDC eER 20490 01&0-4935

0160-4084 8 CAPACITOR-fXD .1UF +-20% 50VDC erR i?04fJO 0160-4084
0160-4084 8 CAPAcrrOR-·fXD .II.IF +-·20X 50VDC cER ~8480 0160-4084
0160-3878 6 1 CAPACITOR-fXD 1000Pf +-207.. 100VIlC erR 28480 0160··3878
01&0-4835 7 CAPACITOR-·fXI) .lllF "'-10% 50VDC CER 29480 0160-4035
0160-4084 8 CAPACITOR-fXD .IUf +-20'X. 50VDC CER 28400 0160··4084

01&0-3879 7 CAPACITOR--FXD .01Uf "'-20% looVJ)C CER 28480 01&0-3879
0160-3875 3 1 CAPAC ITOR-fXD 22PF "'-5% 200VDC CER 0'·_·30 20480 0160-3875

1901-037& 6 I DIODE-(;EN PRP 35V 50MA 00-<35 28480 1901-0376
1901-0450 7 2 DIODE-SWITCHING 50V 100HA IONS DO·-7 20480 1901·-0450
1901-0450 7 DIODE-SWITCHrNG 50V 100MA IONS 00-7 28480 1901-0450
1901-0S39 3 4 DIODE-SH SIC SCHOTTKY 28480 1901-0539
1901-0539 3 DIODE-f,H SIC SCHOTlKY 28480 1901-0539

1901-0539 3 DIODE-SH SIC SCHOTTKY 28480 1901·-0539
1901-0539 3 DIODE-f,H SIC SCHOTTKY ~~A4BO 1'101-0539
1901-0S35 9 I DIODE-SM SIG SCHOTTKY 284BO 1901-053'5

9170-001& 8 1 ceRE-SHIELDING BEAD ?3480 9170-001&

1250-0543 8 I CONNECTOR-Rf H SHB 28480 1;:~50-0543

9100··1&20 5 I INDUCTOR Rf-CI1-HLI) t:7iUH 10% • 166DX. 38Sl..G 20480 9100-1620
9140-0210 1 3 INDUCTOR Rf-CI1-HI.D 10011H 5'%. .1 66DX. 311SLC ?R480 9140~'0210
9140-0210 1 INDUCTOR Rf-CI1-MI.I) 1001J11 5% · I &&DX. 313:;LG 28480 9140-0210
9140-0210 1 INDUCTOR Rf-CH-HLD 100UH 5% · 166DX. 3(Jc;I.G 28480 9140··0210

4040-0756 3 ;> EXTRACTOR-PC BOAR I) (WHITE> 29480 4il40-0756
1480-0073 & 2 PIN-ROLL .0&2- IN-DIA •25 ~'IN'-LG ElE-CU 20480 1480··0073

1855-0050 4 2 TRANSISTOR-JFET DUAL N"CHAN D-MODE Gl ;-;>8480 1055-0050
1855-0241 5 6 TRANSISTOR HOSFET N-·CHAN E·-HODE TO--72 SI 18324 SD215
1854-0404 0 2 lRANSrSTOR NPN SI TO-19 PI)=3&OHW 28480 1854-0404
1854-0809 9 2 TRANSISTOR NPN 2N23~19A SI TO··18 PD=360HW 284AO 1054-0809
1854-0475 5 3 TRANSISTOR··DUAL NPN PI)=750MW (~e480 1 H54-0475

A9JI

A9EI

A9CR&
A9CR7
A9CR9

A9CRI
A9CR2
A9CR3
A9CR4
A9CR5

A9C78
A9C79

A9C&&
A9C&7
A9C&8
A9C&9
A9C70

A9C73
A9C74
A9C75
A9C7&
A9C77

A9C37
A9C5&
A9C57
A9C58
A9C59

A9LI
A9L2
A9L3
A9L4

A9C28
A9C29
A9C30
A9C32
A9C3&

A9CI9
A9C20
A9C22
A9C2&
A9C27

A9CI4
A9CI5
A9CI&
A9C17
A9CI8

A9C&
A9C7
A9C8
A9CIO
A9CI2

A9CI
A9C2
A9C3
A9C4
A9C5

A9

Referenc
Designat

A9HP2
A9HP3

A9Ql
A9Q2
A9Q3
A9Q4
A9Q5

A9C&0
A9CI>2
A9C&3
A9C&4
A9C&5
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Reference
Designation

A9Q6
A'?Q7
A9QB
A'/Q9
A9QIO

A'?QII
A9r~12

A9QI3
A9QI4
A9QI5

A9QI6

A9RI
A'?R2
A'/R3
A9R4
A'?R5

A9R6
A'/R7
A9RB
A'?R9
A'IRIO

A9RII
A9RI2
A9RI3
A9RI4
A~j>RlS

A'IR17
A'?RI8
A9R19
A'?R20
Af'/R21

A?R22
A9R23
A9R24
A9R25
A'?R26

A9R27
Al7R28

A9R29
A'/R30
A9R41

AC'IR42
A9R44
Af'/R45
A9R46
A9R47

A9R4B
A9R49
A9R50
A'?R51
A'IR52

Al)R53
A9R54
A(?R55
A9R59
A9R60

A9R61
A'/R62
A9R63
A9Rb'5
A9R65

A9R&&
A9R67
A'?R&B
A9R69
A9R70

A9R72
A'?R73
A9R74
A'?R7b
A9R7B

A?R79
A9RBO

HP Part
Number

1054--0475
1055-0241
1054-0475
1053-0075
1854-·-0434

1055-0050
lfJ54-0BD9
1055-0241
1B55'~0241
H155-0241

0698-34:5B
0757-"0442
0757-043B
0757--0442
0757-0274

0698-3440
0698-3160
21 DD--3353
0757-034&
07~j7"'0280

0757-0~~OO

07~j7-'0290

0757-0;'-!79
2100-3352
0757-0443

11757"'02BO
0757-0440
n698-31~,7

0'757-0~!89

01,98-3157

0757-0462
21l)O-33~.i3

0757-0422
!)7~j7 ·-0416
0757-0200

37?.i7·-0290
0757-1094
21 nO·d3350

0'757-0;:~oa

069B··00B3

0757-0465
07~j7··043B

21 00-3:~73

0691]-,31 ~J:::;

2100-3350

069B--:1447
0698-3154
0757-··044D
061]8-7240
0757-DIOO

0757-0280
n7~j7 -0200
0757-0401
21:) 0-3350
0757-0418

069B-0083
2100-3,'73
11698-,0083
01,9B-3152
Oh rI O-'3 15 2

0698-0083
07~>7-··04:~8

0698-3151
0698-3151
0757-0438

!l757-0420
0757-0442
01,90-·3157
0698-3442
0757-,0346

0757-0442
07~,7·"0442

c
o

5
5
5
9
o

4
'I
5

5

5

3
9
3
9
5

7
B
13
2
3

7
5
o
7
o

3
7
3
2
3

3
13
5
7
7

9
.J

I
B

6
3
I
I
5

4
o
7
3
2

3
3
o

9

8
I
H
8
13

B
3
7
7
3

3
9
3
9
2

9
9

Oty

4

2
4

2
2

2
3
1.

I
3
I
4

Table 6-3. Replaceable Parts

Description

TRANSISTOR DUAL NPN PD=750MW
TRANSISTorl tlOSFET N·-CHAN E·_·tlODE TO -72 SI
TRIINSISTOR--DUAI_ NPN PD=750MW
TRANSISTOR-DUAI._ PNP PD'=400tlW
lRANS1STOR NPN BI TO-18 PD=360MW

TRANSISTOR-JEEf DUAL N-CHAN D-tiODE 51
TRANSISTOR NPN ?N2369A AI TO-19 PD=3hOMW
TRANSISTOR tlOSFTT N- CHAN F tlODE TO '-72 SI
TRANSISTOR MOSFE:T N-CHAN E'MODE 10-72 51
TRANSISTOR tlOSFn N·-CHAN E ·tlODE TO -7;' SI.

TRANSlS"rOR ~OSF~T N-~HAN E'Mon~ TO··72 81

RESISfOR 147 1% .125W F TC=O+-IOO
RESISTOR 10M II .125W F TC=O'-Ino
RESISTOR 5.IIK 1% .125W F TC=O+-IOO
RESISTOQ 10K IX .125W F T~=O~'-100

RESISTOR 1.21K 1% .125W F TC=O+-IOO

RESISTOR 196 IX .125W F rC~O+-100

RESISTOR 31.6K IX .125W F TC=01-'10C
RESISTOR-1RMR ?OK l!lX C SJOE-AnJ l-1RN
RESISTOR 10 1% ,125W F TF-O+-IOO
RESISTOR lK IX .1~5W F TC=01-1an

RESISTOR 5.b2K 1% .125W F TC=O+-100
RESISTeJR 6.19K 1% .l~5W r TC=O'.-lno
RESISTOR 3.lbK 1% .125W F TC=O+-IOO
RESISTOR·..1RMR lK lOX C GIDE-ADJ l·,nN
RESJSTOR 11K 1% .125W F T(:=0+·-100

RrST.GTOR 1I( '1'7.. ,1i?~;W F TC:::O,t··..10:1
RESISTOR 7.5K 1% .1?5W F TC=O+-100
RESISTOR 19.6K 1% .12~W F TC=:1,t-10J
RESISTOR 13.31( 1% .125W F TC=O+-lcn
RF:;ISTrIR 19.1,M II .12:'.W F TC=O+-Ino

RESISTOR 75K 1X .125W F T~=04-100

RESIS1'OR-'lRMR 2CK lOX C SlDE-AUJ 1-TRN
R~SISTOR 909 1% ,125W F TC=0+-100
R£SlSl'OR 511 1% .125W F l·C=Oi·-ln:1
RESISTOR 5.6?K 1~ .125W F Tr.=O+-100

RFSISTOR 6.1?K 1% .12~W r TC=04-1no
RESISTOR 1.47K 1% .125~ r TC=0,t-l00
RES1STOR-TRMR 200 101 C SJDE-ADJ l-l~N

RESISTO~ 9.09K 1X .125W F TC=O,t-l00
RESISTOR 1.9~K 1X .1r~w F TC=34'-ID3

R.ESJSTOR 1001( 1% .125W F TC=O+,·ICr,
RESISTOR 5.11K 1X .125W F TC=O'I-IOO
RESISTOR-TRMR 2M 101 C SJDE-ADJ I-TRN
RF!31STOR 4.h41( 1';C .12~,W F TC=Ot-'100
RESISTOR-TRtlR 200 101 C SIDE-AOJ l-TRN

RESISTOR 4~~ 1X .1~5W F T~=Oi'-100

RESISTOR 4.22K IX, .125W F TC=O-I'-lCO
RESISTOR 7,~K 1% .125W F rC=Ot·-l00
RESIS1'OR 1.47K 1~ .05W F Tr,=O+,·100
RESISTOR 31.6 1% .1~5W F T~=O+-100

RESISTOR lK 1% .125W F Tr.=O+-100
RESISTOR lK 17.. ,1~5W F lC=O+-103
RESISTOR 100 lZ .125W F TC'=O+-lllO
nFSlSTO~-'lRKR 230 13X C SIDF.-AOJ 1-TRN
RESISTOR 619 11 ,125W F TC=O+-IOO

RESIS'TOR 1.9/,K 1X .12~W F l-C=3+-'10n
RFSIS10~-TRHR 21( 10% C SJDF··AD.T l-'TI~N

RE~)T.::I"OR 1.96K 14 .125W F rC=O·t-10n
RESJ5TOR 3.4BK 1% .125W F TC=O+-100
RESl8TOR 3,4BK IX .125W r TC=O.'-103

RESISTOR 1.96K 1% .1?5W F TC=04-1CO
REGI3TOR 5.11K 1X .12~W r TC=Ot-l0j)
RESISTOR 2.87~ 1% .125W F TC=Oi-l00
nF.SISTOR 2.B7K 1X .125W F TC=O+-lno
RESISTOR 5,11K 1% .125W F TC=0+-100

RF.ntGTOR 7~O 1'4 ,1~~5W F lC=O+-·lOO
RESISTOR 10K 1% .125W F TC=O+-100
RESISTOR 19.bK 1X .125W F TC=O+-'100
RESISTOR 237 I, .125W F TC-O+-IOO
REStS'fOR 10 1X ,'~~W F TC=OI'-10n

RESISTOR 10K 1% .125W F Tr=O+-IOO
RESISTOR IDK II .125W F TC-D+-InD

Mfr
Code

28480
10324
213480
,l84BO
;'B480

204130
28~130

103?4
18324
1B324

24~~b

:~4~46

24;-,46
24546
24:146

?4546
24546
;-.04130
24546
24546

24~j4fJ

19701
?.4~'.46

;'04130
24~j46

? 1~~46

24~14b

24"46
19701
24546

245~b

284BO
24546
2·4546
245-46

197111
24:146
2n·~BO

1(]70 1
24~j46

24~i4/)

24546
2B-400
,~4546

t:n480

24546
?4~.46

24546
24546
:?84BO

24546
24546
24~~'j4b

2fl4fJO
24546

24546
28480
i~4546

24546
24546

24546
24~,)46

24~:j4b

?454b
24:".46

?4546
245-46
2454&
24fi4fJ
24546

24546
24546

Mfr Part Number

1054-0475
SD?15
1854-0475
1n:'=j3··0 075
11154-0404

1f:l~;~'-~'0050

H<54-0B09
90?,15
SD?15
SU?15

C4' l/B--TII·-147R··-F
C4 -1/13-· T 0·-1 0 0;·'-· F
C4'1/B-TO"-~111--F

C4···1/B-·T 0--100:'-· F
r4-lIB-TO·1211·-F

C4'I/B-~0-196R-F

C4·-1/8-Tll·-311.2··-F
2100-:\:153
C4··1/8-TII····1 r.RO-F
C4-I/B-TII-1001-F

G4· ,1/8 -T 0 ...::'jl:.i'l···F
MF4Cl/B-TII-6191-F
C4 I/B-TO··-3H,I·-F
21 an'-33~2

F4- ·I/B-TO-11112-F

C4-1/B-TO-IODI-F
C4 1/8-TO-7~01-F

C4-I/B-TO-1967-F
MF4rI/B-TO-1332-F
C4-1/8-J 0-'1%2 --F

C4 1/8-TO-75112-F
2100-3353
C4-1/8-TO-9119R-F
C4 ·1/8-·TO-51Ifl·-F
C4'·1/B-TO'-S(.?l' F

MF4CI/O-TO-6191 ·F
C4-1/8-TO-1471-F
21 OO~3::\~jO

MF4C1/B-TO-9091-F
C4-1/8-TD-19bl-F

C4 'I/B--TII-l!: 03-F
C4 '1/B-TO-5111-F
2111r.·-327:~

C4 -1/8-·TO-4641-·F
21 nt\·,3350

C4 ·I/B-·TO-42:?R-F
C4· 1/8-TO--4221···F
C4··1/B-· T 0-·750 1-··F
r3··1/8·-TO-1471-F
0'757-0190

r4 1I8-TO·-1Or.1--F
C4 I/O-TD-IOOI-F
C4· 1/8··-TO··-1 Ol··-F
2100--:"350
C4· 1/8-TO-619~-F

C4-1/8-TO-1961-F
2100,-3273
C4-··I/B--TO-191,1· F
C4 1/8-TO-3401··-F
C4-I/B-JO-3481-F

C4·-1/8-TO-191.•I--F
C4···I/B--lO-5111-F
C4-1/8-TO-2B71-F
C4-I/B-TO·-2871-F
C4 1/8--TO-·5111····F

C4-·1/8-··TO-751--F
C4- I/B-TO-I002-F
C4-I/B-TO-196~-F

C4· ·I/B-TO - 237R-F
C4 ··1/13-·TII-1 OR O-·F

C4-I/B-TO-I002-F
C4 ··I/B·_·TII·-100,'-·F

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts
--

I Reference HP Part c Qty Description Mfr Mfr Part Number
Designation Number D Code

A9TPI 0160-0535 0 8 TERMINAL lEST POINT PCB 00000 OROER [rf DEECR I PTI ON
A9TP2 0:160-0535 0 TERMINAL TEST POINT PCB 00000 Or"fJ~R BY fJEnCPIPTION
A9TP3 0360--0535 0 TERMlNAL TEST pmNT PCB 00000 ORDER [,y OEf,LRIPTION
A9TP4 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER [tY Df:SCi?IPTION
A9TP5 0360-0535 0 TERMIN~,L TEST POINT PCB 00000 OR1)eR BY DEI,CR IPTION

A9TP6 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORllER BY DEGCRIPTION

I
A9TP7 0360--0535 0 TERMINAL TEST POINT PCB 00000 ORl)FR BY DEECR IPTION
A9TPB 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY Del)CR IPTIlJN

A9UI 1020-1978 4 1 IC RGTR TTL l. 12-['IT 34:n5 AM(":5L04flC
A'/U2 If'2&-011& 2 1 IC COMPARATOR GP TO'-99 PKG 06665 CMP'-Ol-CJ
A9U3 1820-1984 2 1 IC CON V 10-'B-D/A 16-DIP- C PKG ?:4355 AD561KD
A9U4 1826-0089 8 I rc OP AMP WB TO·99 PKG 29832 1322
A9U5 1020-1491 6 2 IC BFR TTL 1.5 NON-INV HE.X l-INP 01295 SN74LS367AN

!

A9U& If:l;~O-14'll 6 IC BER TTL LS NON·-INV HEX l--INP 01.2.95 81"741. S367AN
A9U7 1820-1546 2 1 Ie MULTIPLXR 4- CHAN-- ANI_I; DUAL 16-·DIP 'C 04713 HC14052BCL

I A9ue 1020-1447 2 3 IC HI. LS 16-BJT STAT RAM 45--NS 3~'S 01295 SN'74l.S&70N
A91J9 1020-,1197 9 1 IC GATE TTI_ LS NAND QUAD 2-·INP OE95 SN74LSOON
A9UI0 1820-1112 8 2 IC FF TTl. LS D-TYPE POS-EDGF-TRIG 01295 SN74LG74AN

A9Ull 1020-1112 8 IC FF TTL LS D 'TYPE POS-"EflGE--lRT.G olf~95 SN74l.S74AN
A9U12 1820-1423 4 1 IC MV TTL LS MONOSTBL RLTRIG DUAL 01295 SN'74l.S123N
A91.J13 1026-0458 5 1 IC O? AMP TO-·99 PKG ,'7014 L r~;:~55H

A'/UI4 182&-0462 I I IC CONV 10'-B-D/A 16 ..·DIP-C PI(G {\4713 MCHI0CI.
A9U15 1020--1447 2 IC TTL I.S 16-BIT STAT RAM 45-·NS 3 -s 01295 SN74LS670N

A'/lIl6 1020-1447 2 IC TTL l.S 16·-FJJT STAT RAM 45·-NS 3 .. S 01295 SN'74LS670N
A91.117 1020-1492 7 1 IC I'ER TTL 1..5 INV HEX l ..INP 31275 SN74LS368AN
A'JUIB 1026-0783 9 1 IC OP AMP LOW'-NOISE 8-DIP"·C PKG 52063 XR5534ACN
A91.119 1026-·01B8 B I IC CONV 8-II-'D/A I "'-..DIp ..C PKG :14713 MC1408L·-8
A91.120 1820-1982 0 1 IC DRVR TTL DUAL 01295 SN7~).~63N

A91.121 1826-0081 0 1 IC OP AMP WFJ TO-..99 PI(S ~~7314 LH318H

A'/VRI 1902-0680 7 2 DIODE-ZNR IN827 6.2V 5;/.. DO'-7 PD=,4W 24046 IN027
A9VR4 1902-0680 7 DIODE-7..NR IN827 6. :;~V 5't r,o .. 7 PD=,4W 24046 11'827

A'lWI OB~:;b9-2UOJ5 1 1 CAFJLE ASSEMF'I..Y"·DATA CONVERTER 2.8480 08~)('9·-20 0::\5

--

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

AIO OB51>9-60007 1 I DISPLAY K01HE.RtOARD A5SfMf.llY 28480 08569-1>0007

Al0CI 0160-0127 2 3 CAPAC ITOR-I' XD IUI~ +-20X 25VDC CER 20400 0160-0127
AIOC2 011>0·-0127 2 CAPACITOR-·FXD IIII' t·· ..2:)':<: ~~~'Joc Cr,R 28400 0160-0127
Al0C3 0160-0127 2 CAPAC ITOR--FXD lU1= +-20X 2~WDC CER 20490 011.0·-0127

AIOJI 1251-6861 7 1 CONNECTOR 20-P IN H POST TYPE c.8480 1251-6061
Al0J2 1251-4737 2 1 CONNECTOR 50-PIN H RECTANGUl.AR 28480 1251--4737
Al0J3 1251-5151 6 1 CONNECTOR 26-"PIN H POST TYPE 28480 1:':'51-5151
Al0J4 1251-4930 7 1 CONNECTOR 30-PIN H POST TYPE 28480 1251-4930

AIOLl 9100--1788 6 7 CHOKE-'WIDE BAND lMAX=bi30 OHM@ 100 MHZ 02114 Vt«(!OD 20/4B
Al0L2 91ll0-178B I> CHOI(E-WIDE BAND ZMAX=6BO OHM@ IBO MHZ O;~11'" VK;~OO 20/48
AIOL3 9100-1788 6 CHOKE-WIDE BAND Z.MAX=b80 OHM@ 180 MHZ 02114 VK200 20/48
Al0L4 9100-1788 I> CHOKE-WIDE BAND ZMAX=680 O:·IM@ 1fI0 MHZ 02114 VK200 20/4B
AIOL5 9100-1788 6 CHOKE-WIDE BAND ZMAX=bBO QI'IM@ 180 MHZ 02114 VK200 20/48

Al0L6 9100-1788 I> CHOKE-WIDE BAND ZMAX=680 OHM@ 100 MHI 02114 VK2ll0 20/48
AIOL7 9100-1708 I> CHOKE-WIDE BAND ZMAX=680 OI·IM@ leo HHZ 02114 VK200 20/48
Al0L8 9140-0237 2 1 INDUCTOR RF-CH ·Ml.D 200UI·' 5X .. 11>6DX .. 3B5LG 28400 9140-0237

AIOXAI NOT ASSIGNED
Al0XA2 NOT ASSIGNeD
AIOXA3 1251-0472 4 I CONNECTOR-PC EDGE 6-'CONTIROW 2-ROWS 284BO 1251-0472
Al0XA5 1251-1365 6 4 CONNECTOR-PC EDGE 22-CONT IROW 2~-ROWS 20480 1251-1365
AIOXA6 1:!.51-2035 9 2 CONNECTOR-·PC EDGE 15-·CONTfR OW 2- ROWS 28480 1251-2035

Al0XA8 1251-1365 I> CONNECTOR-PC EDGE 22--CONT IROW 2-ROWS 28480 1251,-131,5
AIOXA9 1251-131>5 6 CONNF.CTOR--PC EDGE 22-CONT/ROW 2--ROWS 29480 1251-1365
Al0XA4Pl 1251-2035 9 CONNECTOR-PC EDGE 15·-CONTIROW 2-ROWS 204110 1251'·-2035
Al0XA4P2 1251·-131>5 I> CONNECTOR-·PC E.DGE 22-'CONT IROW 2-·ROWS 29480 1 ;:~'51-1365
Al OXA7P 1 1251-6285 9 2 CONNECTOR-PC EDGE 40-CONT/ROW 2-ROWS 28480 1251 M-62A5

At OXA7P2 1251-,6285 9 CONNECTOR-PC EDGE 40-CONT/ROW 2-RDWS 28480 1251-6285

Al0 HISCElLANEOUS PARTS

0590-0519 7 .. THREADED INSr,.RT-NUT 4-4a .01>2-IN-LG STL 28480 0590-11519
1251-0600 0 4 CONNECTOR-SGL CONT PIN 1 .. 14-MM-IlSC--SZ SQ 28480 1251-0&00

See introduction to this section for ordering information
*Indicates factory selected value
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Reference
Designation

HP Part
Number

c
o Qty

Table 6-3. Replaceable Parts

Description Mfr
Code Mfr Part Number •

All DVM DIGITAl. ASSE.MBLY 28480 08569-600;-;2

A11CI
A11C2
AI1C3
A11C4
AI1C5

A11C£,
AIIC7
AIICB
AI1C9
AIICI0

AIICII
AI1C12
AI1CI3
AIIC14
Al1C15

AIICI6
AIlC17

AIICRI
AIICR2

AIIEI

AI1Jl
Al1.12

AIILI
AI1L2

AI1MPI
AIIMP2
AIIMP4
AI1MP5

AIIQI
AIIQ2
AIIQ3
AIIQ4
Al1Q5

AIIRI
AI1R2
AIIR3
AIIR4
A11R5

A11R6
AIIR7
A11R8
AI1R9
AIlRI0

A11Rl1
AIIR12
AI1R13
AllR14
Al1R15

A11R16
AI1R17
AI1R18
AI1R19
A'IIR20

A11R21
Al1R22
A11R23
Al.IR2'i
A11R25

A11R2/>
AI1R27
Al1R28

AIl1Jl
AI1U2
A11U3
AIIU4
AltUS

A11U6
A11U7
A11UB
A11U9
AIIUI0

0180-1746
0180--1741,
o 180-2;;!Oa
0160··2055
0160-2055

0180-0197
0160-2055
011,0-2055
0160-2055
0160··2307

0160-2222
0160-2055
o160'-0574
0160-0574
0140-0200

0160-0155
018{)-1746

1901-0050
1901-0050

7170--0029

1200-0507
1200-'0507

9100-2833
7100--1619

1480-0073
4040-074B
1200-001011
1251-4460

1854-0477
1854-0477
1B54-0477
1854--0019
1B~;4-0477

0698·-3458
0698-3458
0757--0467
0757-0467
01,98--3243

0698-3243
0757-0278
0757-0279
0678-3155
0757-0461

0698-3161
0698-0084
0678··0083
0757-0280

-0757-0278

0757-0419
0757·..0419
0757-0317
0757-0419
0757-0280

0757--0401
0757-0180
0698·..311,0
0757-0279
0757-0280

0757-0280
0698-31:=;5
0757-0280

1820-1740
1820-1443
1820-1443
1810-0208
1810-0204

IB20-1688
1858--0057
1820-1200
1820-1144
1820-0586

5
5
6
9
9

8
9
9
9
4

2
9
3
3
o

5

3
3

3

9
9

4
2

6
3
4
B

7
7
7
3
7

7
7
B
8
8

8
9
o
1
2

9
9
B
3
9

o
o
7
o
3

2
B
o
3

3
1
3

B
8
B
o
6

3
7
5
6
8

3

1
6

2

2

2

2
2

4

2

2

2

;:>
2
2
1

5

3

1
3

CAPACITOR-FXD 15UF+-I0,- 20VDC TA
CAPACITOR-TXD 1::,UF·I..-l 0:>:: 20VDC TA
CAPACITOR-FXD 2;!OUF+'-10,- 1 CVDC TA
CAPACITOR-FXD .01lJF +BO·..20'- 100VDC CF.R
CAPACITOR-FXD ,OlUF +80-20'- 100VDC CER

CAP~,CITOR-FXD 2, 2I.1F+-l 0'- 20VDC TA
CAPACITOR-FXD .011.1F +BO-20,- 100VDC CrR
CAPAC1TOR-FXD .01lJF +flO-20'X 100VDC CER
CAPACITOR-FXD ,01UF +00-20::1. 100VDC CER
CAPACITOR--FXD 47PF -.-5'- 300'.IDC MICA

CAPACITOR-FXD 1500pr +-5::1. 300VDC MICA
CAPACTTOR-'FXD .0IUF '80-20'X lOOVDC (.['R
CAPACITOR-FXD ,02211F + ..20'- 100VDC crR
CAPACITOR-FXD . o221.1F +....20::1. 100VDC CER
CAPACITOR-FXD 390PF +-5::1. 300VDC HJCA

CAPACITOR-FXD 3300PF +-·10;( 200VDC pnl..YE
CAPACITOR-FXD 15I1F+·-I0'- 20VDC TA

DIODE,,,SWITCHING BOV 200HA ?NS DO-35
DIODE-SWITCHING 80V 200HA 2NS DO--35

CORE-..SfJIELDING BEAD

SOCKET-IC Ib-CONT DIP-SI:DR
SOCKET-IC Ib-CONT DIP-Bl.DR

INDUCTOR 39UH 5::1. ,25DX1LG Q=70
INDUCTOR RF-CH-Ml.D I,.OUH 10;(

PIN--ROl.L .Ob2-IN·-DIA .25·-IN--l.G llE-CU
EXTRACTOR--PC I>OARD <BLACK)
INSUl.ATOR-Fl.G-llSHG NYl.ON
CLIP- CA-PL. -RTNG

TRANSISTOR NPN 2N2222A 5J TO-18 PD=500MW
TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW
TRANSISTOR NPN 2N2222A 51 TO·'·18 PD=50 OHW
TRANSISTOR NPN nI TO-·18 PD=360MJ"J
TRANSISTOR NPN 2N2222A sr TO-18 PD=500HW

RESISTOR 348K lZ ,125W F TC=O"'--loa
RESISTOR 348K 1::1. .125101 F TC=0+-100
RESISTOR 121K 1X ,125W F TC=Ot-l00
RESISTOR 121K 1'- .125101 F TC=0+-100
RESISTOR 179K 1% .125W F TC=O·t-l00

RESISTOR 178K 1'- .125101 F TC=O+-IOO
RESISTOR 1.78K 1'- .125101 F TC=0+-100
RESISTOR 3.1bK 1;( .125101 F TC=0+-100
RESISTOR 4.64K 1'- .125101 F TC=0+-100
RESISTOR 68.1K 1'- .125101 F TC=O+'-100

RESISTOR 3R.3K 1~ .H~5W F TC=O+-100
RESISTOR 2,151< 1'- ,125101 F TC=0+-100
RESISTOR 1.9~K 1% .125W F TC=O+-10n
RESISTOR 1K 1;( .125W F TC=O+-100
RF:SISTOR 1. 78K 1'- ,125101 F TC=0+-100

RESISTOR 6B1 1'- .1?5W F TC=0+-100
RESISTOR 6B1 1'- ,125101 F TC=0+-'100
RESISTOR 1. 33K 1;( .125101 F TC=0+-100
RESISTOR 601 tX .125W F TC=Ot-100
RESISTOR lK 1'- ,125W F TC=O+-100

RESISTOR 100 1'- .125W F TC=O+-100
RESISTOR 31.6 1'X. .125W F TC=O ....-100
RESISTOR 31.6K 1% .125W F TC=O+-100
RESISTOR 3.16K 1% .125W F TC=0+'-100
RESISTOR lK 1X .125W F TC=O+-100

PESISTOR lK lX .125W F TC=O+-100
RESISTOR 4,b4K a .125101 F TC=0+--10n
RESISTOR lK 1% ,125W F TC=0+-100

IC DRVR TTL DSPL DRVR
IC CNTR TTl. l.S BIN ARYNCHRO
IC CNTR TTL. 1~ BIN AS1NCHRO
NETWORK-RES 8-SIP68, Ol( OHM X 7
NETWORK-RES 8-·SIP1. OK OHM X 7

IC DCDR TTl. t.s BCD--TCl--7-sr G
TRANSTSTOR ARRAY 16--P IN CfOR DIP
IC INV TTl. l.S HI;X
IC GATE TTl. l.R NOR QUAD 2-INP
IC INV TTl. l. HEX 1-INP

56289
562B9
5/:.?09
284HO
284BO

56209
20480
2fl4BO
2B480
2A480

cf.l4fl 0
28480
284BO
2134BO
n136

284B!)
5!~.2f.l9

284flO
2fl4BO

28480

r84BC
284flO

2fl4BO
28480

20400
2H480
2848U
28480

04713
04713
04713
;!8480
04713

20480
28400
,'.4546
24546
24546

24546
24546
24546
24546
24546

24546
24546
24546
24546
24546

24:=;46
24546
24546
?4546
24546

24546
28480
2454b
24546
24546

24546
24546
24546

27014
o1.~?95
01295
01121
01121

01295
:3LS8S
01295
01295
012('15

150D156X9020B2
150D156X9Q20l)2
150[}227X901.0S2
0160-,2055
0160,-2055

1~;OD225X9020A2
0160··2055
01/>0-2055
0160"2055
01hO-2307

0160-2222
0160-2055
0160-05'74
nH)O-0~J74

DM15F391J030CWV1CR

0160-0155
lS0n156X9020B2

1901 0050
1901-0050

9170-0029

12CO·-0507
1?OO"0507

9100-2833
9100-1619

1400"·007.~

4040-0748
1200 .. 0081
1,,51"4460

2N:?222A
2N2222A
2N2222A
1054-0019
2N2222A

067B-345B
069fl-345B
C4-1/8-TO-1213'F
C4-1/8-TO-1213-F
C4-1/8-TO-1783-'F

C4 ..·1/8-TO·-1703..F
C4-"1/8-TO-1781"F
C4" 1/8-TO-3161-F
C4-1/8--TO-4641--F
C4-1/8-TO-bBI2-F

C4-1/B-TO-3832-F
C4"1/8-TO'-2151-F
C4-1/B-TO-1961-F
C4"1/8--TO-1001-F
C4-1/B-TO-1781-F

C4··1 /8-TO-b81 F-F
C4-1/B--TO-681 R- F
C4-1/8-TO-1331-F
C4-1/8-TO-681R-F
C4"I/B-TO'-1001-F

C4--1 /B-TO-101"F
0757-01BO
C4"1/B-TO-3162-F
C4 ..·1 /8-TO"- 31 61"-F
C4--1/8-TO-1001-F

C4-1/8-TC-I001-F
C4-1/B-TO-4641-F
C4--1/8-TO--1(\0 1-F

D:,8063N
SN741.S293N
5N74LS293N
20f:lA683
20BAI02

SN74LS247N
CA30B2F
SN74l.S05N
SN74LSn2N
SN74L04N

•
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See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

AllUII IBIO-0205 7 3 NETW(IRK-RES fJ-SIP4.7K OHM X 7 01121 208A472
AI1UI2 IBIO-0205 7 NETWORK-RES B-SIP4.7K OHM X 7 01121 20011472
AIIUI3 IB20-0471 0 2 IC INV TTL HEX I-INP 01295 SN7436N
AI1UI4 IB20-119B 0 I IC GATE TTL LS NAND QUAD 2··INP 01295 SN74LS03N
AllUI5 1820-1216 3 I IC DCDR TTL 1.5 3-TO"'8"UNE 3-INP 01295 SN741.S130N

AllUI6 1820-2319 9 I IC CNTR IlL DECD HEX 28480 1002-B
AIIUI7 1820-1534 B I IC GATE CMOS NOR QUAD 2···INP 31.585 CD400lAF
AI1UI8 IB20-0471 0 IC INV TTL HEX I···INP 0129~::j SN7406N
AIIUI9 1820-1445 0 I IC LCH TTL I.S 4-BIT 01295 SN74LS375N
AIIU20 1820-1202 7 I IC GATE TTL LS NAND TPL 3··· INP 01295 SN'74LSION

AIIU21 1820-1443 8 IC CNTR TTL LS BIN ASYNCHRO 31295 SN74LS293N
AllU22 1820-1112 8 I IC FF TTL LS D'-TYPE POS"'EDGE-TRIG 01295 SN74LS74AN
AIIU23 IBIO-0205 7 NETWORK-RES B-SIP4.7K OHM X 7 :1l121 211flA472

AllVRI 1902-0048 I I DIODE-ZNR 6.811.1 51 DO-35 PD=.4W 28480 1902,-0040
AIIVR2 1902-3036 3 I DIODE-ZNR 3.161.1 51 DO··7 PD=.4W TC=-.0641 ~~8480 1902-3036

AllYl 0410-0490 3 1 CRYSTAL-QUARTZ 2.500 MHZ 2B4011 114\0"·0490

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts
-_.

Reference HP Part c Qty Description Mfr Mfr lPart NumberDesignation Number 0 Code

A12 08565-600 I 6 8 I DVM ANALOG ASSEMBLY 28480 08565-60016

A12C1 0160-2204 0 2 CAPACITOR-FXD 100PF +-5X 300VDC MICA 28480 0160-2204
AI2C2 0160-2207 3 2 CAPACITOR-FXD 300PF +--5% 300VDC MICA 20480 0160-2207
AI2C3 0180-2208 6 I CAPACITOR-FXD 22011F+-·IOX 10VDC TA 56289 150D227X9010S2
A12C4 0180-1746 5 2 CAPACITOR-FXD 15UF+-IO% 20VDC TA 56289 150DI56X9020B2
AI2C5 0180-1746 5 CAPACITOR-FXD 15UF+-IOX 20VDC TA 56289 150DI56X9020B2

AI2C6 0160-2199 2 2 CAPACITOR-FXD 30PF +-5X 300VDC MICA 20480 0160-2199
AI2C7 0160-2204 0 CAPACITOR-FXD 100PF +--5X 300VDC MICA 2B480 8160-2204
AI2CB 0160-4084 8 5 CAPACITOR-FXD .IUF +-20% 50VDC CER 204BO 0160-40B4
AI2C9 50ll0-9047 B I CAPACITOR 2B4BO 50BO-9047
A12CIO 0160-2207 3 CAPACITOR-FXD 300PF +-5% 300VDC MICA 28480 0160-2207

AI2CII 0160-4084 B CAPACITOR-FXD .IIJF +-20X 50VDC CER 284BO 0160-4084
At 2C12 0160-4084 8 CAPACITOR-FXD .IUF +-20% 50VDC CER 28480 0160-4084
AI2CI3 0160-0575 4 I CAPACITOR-FXD .047UF +--20% 50VDC CER 2B480 0160-0575
AI2CI4 0160-3456 6 I CAPACITOR-FXD 1000PF +-IOX IKVDC CER 28480 0160-3456
AI2CI5 0180-2102 5 I CAPACITOR-FXD IllUF+-IO% 50VDC TA 56289 150DI86X9050R2

A12CI6 0160-2199 2 CAPACITOR-FXD 30PF +-5% 300VDC MICA 28480 0160-2199
AI2CI7 0170-0066 9 ? CAPACITOR--FXD .027UF +-IOX 200VDC POlYE 28480 0170-0066
A12CI8 0170-0066 9 CAPAC ITOR-FXD .027UF +-IOX 200VDC POlYE 28480 0170-0066
AI2CI9 0160-4084 8 CAPACITOR-FXD .IUF +-20% 50VDC CER 28480 0160-4084
A12C20 0160-4084 8 CAPACITOR-FXD .IUF +-20% 50VDC CER 28480 0160-4084

AI2C21 0160-3501 2 I CAPACITOR-FXD 411F +-IOX 50VDC MET-POlYC 28480 0160-3501
A12C22 0160-2055 9 I CAPACITOR-FXD .0IUF +80-20% 100VDC CER 28480 0160-2055
A12C23* 0160-4498 8 I CAPACITOR-FXD 5.6PF +-.5PF 200VDC eER 28480 0160-4498

A12CRI 1901-0050 3 8 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
AI2CR2 1901-0050 3 DIODE-SWITCHING 80V 200MA 2N8 DO-35 28480 1901-0050
A12CR3 1901-0050 3 DIODE-SWITCHING 80V 200M 2NS DO-35 28480 1901-0050
AI2CR4 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A12CR5 1901-0376 6 3 DIODE-GEN PRP 35V SOMA DO--35 284BO 1901-0376

AI2CR6 1901-0050 3 DIODE-SWITCHING OOV 200MA 2NS DO-35 28480 1901-0050
A12CR7 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A12CR8 1901-0376 6 DIODE-GEN PRP 35V 50MA DO-35 284BO 1901-0376
AI2CR9 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 29480 1901-0050
AI2CRIO 1901-0376 6 DIODE·-GEN PRP 35V 50HA DO-35 284BO 1901-0376

A12CR II 1901-0586 0 I DIODE-GEN PRP 30V 25MA TO--72 28480 1901-0586
AI2CRI2 1901-0050 3 DIODE--SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

A12EI 0340-0060 4 8 TERHINAl-STUD SPCl-FDTHRU PRESS-HTG 98291 011-6809 000 209
AI2E2 0340-0060 4 TERMINAl--STUD SPCl-FDTHRU PRESS-HTG 98291 011-6809 000 209
A12E3 0340-0060 4 TERMINAl-STllD SPCl-FDTHRU PRESS-HTG 98291 011-6809 000 209
AI2E4 0340-0060 4 TERMINAL-STUD SPCl-FDTHRU PRESS-MTG 98291 011-6809 000 209
A12ES 0340-0060 4 TERMINAL-STUD SPCl-FDTHRU PRESS-MTG 98291 Oll-6809 000 209

AI2E6 0340-0060 4 TERMINAL-STUD SPCl-FDTkRU PRESS-hTG ~8291 011-6809 000 209
A12E7 0340-0060 4 TERMI NAl. -STlI() srCl-FDTHRU PRF.SS--HTG 9fJ291 Oll---6809 000 209
A12F.8 0340-0060 4 TERMINAl-·STUD SPCL-FDTHRU PRESS-MTG 98291 011-6809 DOD 209

I A1211 9140-0129 I 2 INDUCTOR RF-Cft-MLD 220UH 5% .1 66DX. 383LG 28480 9140-0129
AI2L2 9140--0129 I INDUCTOR RF--CH-MLD 220UH 5X . I 66DX. 385LG 28480 9140-0129

A12QI 1854-0023 9 3 TRANSISTOR NPN 51 TO-18 PD=360MW 28480 1834-0023
AI2Q2 1853-0034 0 5 TRANSISTOR PNP SI TO-18 PD=360MW 213480 1£153-0034
A12Q3 18:55-0093 5 I TRANSISTOR J-FET N-CHAN D-MODE TO--18 51 28480 1855-0093
AI2Q4 IB55-0412 2 2 TRANSlSTOR J-FET N--CHAN D--MODE TO-18 51 28480 trl55-0412
A12Q5 1855-0308 5 I TRANSISTOR-JFET DUAL N-CHAN D-MODE 51 28480 1855-0308

AI2Q6 1854-0023 9 TRANSISTOR NPN SI TO-18 PD=360MW 28480 lE154-0023
AI2Q7 1855-0412 2 TRANSISTOR J-FET N-CHAN D-MODE TO-18 51 28480 1855-0412
AI2Q8 1854-0023 9 TRANSISTOR NPN 51 TO-18 PD=3601'lW 28480 1854-0023
A12Q9 1855-0418 8 I TRANSISTOR-JFET DUAL. N--CHAN D-MODE 51 28480 1855-·0410
AI2QIO 1855-0305 2 4 TRANSISTOR J-FET 2N4117A N-CHAN D-MODE 17856 2N4117A

AI2Qll 1855-0305 2 TRANSISTOR J-FET 2N4117A N--CHAN D-HODE 17856 2N4ll7A
AI2QI2 IB55-0305 2 TRANSISTOR J-FET 2N4117A N-CHAN D--MODE 17856 2N4117A
A12QI3 1855-0305 2 TRANSISTOR J-FET 2N4117A N-CHAN D-MODE 17856 2N4117A
AI2QI4 1853-0034 0 TRANSISTOR PNP 51 TO-18 PD-360MW 28480 1853-0034
A12QI5 1853-0034 0 TRANSISTOR PNP 51 TO-18 PD=360HW 28480 11l~;3-0034

AI2QI6 1853-0034 0 TRANSISTOR PNP 51 TO-18 PD=360MW 28480 1853-0034
AI2QI7 1853-0034 0 TRANSISTOR PNP 51 TO-18 PD=360MW 28480 1853-0034

AI2RI 0698-8829 6 2 RESISTOR 20K .1% .125W F TC=O+-IO 28480 0....98-8829
AI2R2 0698-8839 8 I RESISTOR 2.2222K .1% .125101 F TC-O+-IO 28480 0698-8839
AI2R3 0698-8824 I I RESISTOR 562K IX .125W F TC-O+-IOO 28480 01>98-8824
A12R4 0757-0442 9 13 RESISTOR 10K IX .125101 F TC=O+-IOO 24546 C4-1/8-TO-I002-·F
AI2R5 0....98-0085 0 4 RESISTOR 2.61K 1% .125W F TC=H-IOO 24546 C4--1/8-TO-2611·-F

A12R6 0757-0442 9 RESISTOR 10K 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-I002-F
AI2R7 0698-3454 3 3 RESISTOR 215K IX .125W F TC=O+-IOO 24546 C4---1/8-TO-2153-F
A12R8 0757-0442 9 RESISTOR 10K 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-I002-F
AI2R9 0698-0085 0 RESISTOR 2.61K IX .125W F TC-O+-IOO 24546 C4-I/B-TO-2611-F
A12RIO 0757-0442 9 RESISTOR 10K IX .125W F TC=O+-IOO 24546 C4-1/8-TO-I002-F

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
AI2RII 0&98-3454 3 RESISTOR 215K IX .125W F TC=O+'-IOO 2454& C4·-1 18-TO'-21 53-F
AI2RI2 0&98-3454 3 RESISTOR 215K IX .125W F TC=O+·..IOO 2454& C4"·1/8-·TO-2153"·F
A12RI3 0&98-3558 8 3 RESISTOR 4,02K I:l: .125W F TC=O+"-IOO 24546 C4-1/8-TO-4021-F
AI2RI4 0757-0280 3 2 RESISTOR IK I:l: .12SW F TC=O...·-IOO ?4546 C4"1/8-TO-1001-F
A12RI5 0757-0442 9 RESISTOR 10K I:l: . 125W F TC=O+-IOO 24546 C4-'1/8-TO-1 0~2-F

AI2RI& 0&98-00B5 0 RESISTOR 2.61K l:l: , 1 L~:':jW F TC=O·t·~-100 24546 C4-1/8-TO-2&II-F
AI 2RI 7 0757-0442 9 RESISTOR 10K 1:l: .125W F TC,.O '.-100 24546 C4·-118-TO-"1 002-F
AI2RI8 2100-3353 8 2 RESISTOR-lRMR 21}K lOX C SIOE"AUJ I-TRN :'.B480 2100-3353
AI2RI9 0&98-8829 & RESISTOR 20K . IX .12SW F TC=O+-IO 284BO 01,98-8829
AI2R20 0698-3157 3 2 RESISTOR 19.6K IX .125W F TC=O+-IOO 24546 C4-1/8-TO-19b2-·F

AI2R21 0&98-8840 I I RESISTOR 2.1085K .rx .125W F TC=O+-IO 20480 06'JB-8840
AI2R22 0&98-3430 5 I RESISTOR 21. 5 IX .125W F TC=O '·_·100 036B8 PME55-1/8-TO-2IR5-F
AI2R23 0757-0442 9 RESISTOR 10K 1:l: .125W F TC=O+-IOO 24'546 C4-1/8-TO-I002-F
AI2R24 0&98-0085 0 RESISTOR 2.61K n , 1::.~5W F TC=O+-IOO 24546 C4-1/8-TO-2&II-F
AI2R25 0757-0442 9 RESISTOR 10K I:l: .125W F TC=O+-IOO 24'546 C4..·1 18-TO ..-I 002·-F

A12R2& 0&98-31&0 8 I RESISTOR 31.6K l:l: .12~,W F TC=0...·..100 ?4~j46 C4.... 1/8-·TO-316;!·..F
A12R27 0757-0279 0 2 RESISTOR 3.161( I:l: ,125W F TC=0+'-100 24546 C4-1/8-TO-3161-F
AI2R28 0757-0442 9 RESISTOR 10K 1:l: .125W F TC=0..·..100 24546 C4-1/8-TO-l002-F
AI2R29 0757-0279 0 RESISTOR 3.1bK I:l: .12SW F TC=0+-100 24546 C4"I/B-TO-3161-F
AI2R30 0757-0465 & I RESISTOR lOOK a .1::-:~jW F lC=O..·..IOO 24546 C4-I/B-TO-1003-F

A12R31 0757-0449 & 5 RESISTOR 20K I:l: .125W F TC=O+-IOO 2454& C4"·1/8-TO-2002-F
AI2R32 0757-0459 B 2 RESISTOR 5b,2K I:l: .125W F TC=O+·-IOO 24546 C4-1/8-TO-5622-F
A12R33 0757-0449 & RESISTOR 20K a .125"1 F TC=0+-100 24546 C4·-t/8-TO-2002-F
AI2R34 0757-0449 & REStSTOR 20K a .12~IW F TC=II...·..I 00 24546 C4-1/8-TO-2002-F
AI2R3:5 07:57-0442 9 RESISTOR 10K I:l: ,125W F TC=O+·-IIIO 24~)46 C4-I/B-TO-I002-F

A12R3& 0698-3558 8 RESISTOR o4.02K 1;(: .125W F TC=O+-IOO 24546 C4'''1/8-TO-4021-F
AI2R37 2100-3212 8 I RESISTOR-'TRHR 260 11I:l: C TOP-ADJ I··TRN 20480 210ij·-3212
AI2R3B 0757·-0442 9 RESISTOR 10K I:l: .12~,W F TC=O "-100 24546 C4-1/8-TII-1002-F
AI2R39 0757-0442 9 RESISTOR 10K a .125W F TC=O·.-IOO 24546 C4'-1/8-TII-IOIl2-F
AI2R40 0&98-,3558 8 RESISTOR o4.02K 1;(: .12~}W F TC=O ...·-IOO 24546 C4-I/B-T3-4021-F

AI2R41 0757-0449 & RESISTOR 20K a .1251..1 F TC=II+-IOO 24546 C4-I/B-TII-2002-F
AI2R42 0757-0449 I, RESISTOR 20K I:l: .125W F TC=01 ..103 24546 C4-I/B-TO-2002-F
AI2R43 0&9B-0084 9 I RESISTOR 2.15K a .1251..1 F TC=II+-IIIO 24546 C4·-t/B-TO·-2t 51·-F
AI2R44 0757-0442 9 RESISTOR 10K 1:l: .125W F TC=OI· ..IOO 24546 C4-1/8-TO-1002-F
A12R4:5 0&98-3432 7 I RESISTOR 26.1 I:l: .125W F TC=O+·-IOII 03flBB PHf55·-1/0-TII·-2&R I-F

A12R4& 01.>98-3132 4 I RESISTOR 261 1:l: .1 t~5W F TC=II+'-IOO 24546 C4-1/0-'TO-2&10-F
At2R4? 0757-112B8 I I RESISTOR 9.09K rx .125W F TC=O+'-IOO 19701 HF4CI/8-TO-9091-F
AI2R48 0757-0200 3 RERISTOR lK i x . 1 t.~:::jW F TC=0...··1011 24546 C4-1/8-TO-IOOI-F
AI2R49 0&90-0083 8 I RESISTOR 1.96K IX .125W F TC=O+·-I00 24546 C4-1/B-TO"·1961-·F
AI2R50 0698-3157 3 RESISTOR 19.bK 1:l: .125W F TC=O+-IOO 2454& C4--I/B-TO-1962-F

AI2R:51 11698-3443 0 I RESISTOR 287 a .125W F TC=O+-IOO 2454& C4--1/8-TII-2B7R-F
A12R:52* 0757-0428 I 1 RESISTOR 1.62K a • 1 ~~::=JW F TC=O+-IOO 2454& C4-1/0-T3-1621-F
A12R:53 ~100-J273 I I RESISTOR-·TRHR 2K 10:l: C SIDE-AOJ I-TRN 2B4flO 2100-3273
AI2R:54 0698-3159 5 1 RESISTOR 21.>.IK IX .125W F TC=O ...-IOO 2454& C4-1/B-TO-2&12-F
AI2R5:5 0&98-3445 2 1 RESISTOR 348 a .125W F TC=O+-IIIII 24~46 C4· I/B-TO-34BR-F

AI2R:5& 2100-3353 8 RESISTOR-1RMR 20K 10:l: C SlDf':-ADJ I-·TRN 20480 2100-3353
A12R:57 0&98-3450 9 1 RESISTOR 42.2K 1:l: .12~jW F TC=O+'-1 00 2454& C4'-1/8-TO-4~22-F
AI2R58 0757-0459 8 RESISTOR 56.2K 1;(: • 12::'jW F TC=O+-IOO 24546 C4·..1/B-TO-5622-F

A12S1 3101-1274 I I SWITCft-SL SPOT SUllHIN 2A 120VAC PC 21'14BII 3101-1274

AI2TPI 1251-0600 0 3 CONNECTOR-SGL CONT PIN I . 14-"MH-·llSC·..SZ SQ 2B4BO 1251-0&00
AI2TP2 03&0-0077 s I TERHINAL-STUD SGL-TUR SWGFRH·-HTG 21'14BO 03100-0077
AI2TP3 1251-0&00 0 CONNECTOR-SGL CONT PIN 1.14-MH-llSC-SZ 5Q 2B480 1:::51-0&00
A12TP4 1251-0600 0 CONNECTOR-SGL CONT PIN I .14-HH·-BSC-SZ SQ 284BO 1251-0600

AI2UI 1820-0223 0 3 IC OP AMP (;P TO·..99 PKG 31..5B5 C:A301AT
A12U2 tS;:!O-0223 0 IC OP AHP GP TO..·99 PKG 3L5B5 CA30lAT
AI2U3 102&-0009 2 I IC OP AMP TO-99 PKG 0&&&5 5SS725CJ
AI2U4 1820-0223 0 IC OP AMP GP TO-99 PKG 3L50S CA301AT
AI2U5 1820-0321 9 I IC COHPARATOR GP TO-99 PKG 0121'5 SN72710L

A12U6 1820-1211 B I IC GATE HL LS EXCL-OR QUAD 2-INP 01295 SN74LS8&N
AI2U7 1820-1197 9 2 IC GATE TTL l.S NAND QUAD 2·-INP 01295 SN74LSOON
A12UB IB20-tt 95 7 I IC FF TTl. LS D-TYPE POS'-fDGf':-TRIG COM 01295 SN74L.S175N
AI2U9 1820-1197 9 IC GATE TTL L.S NAND QUAD 2 ..lNP 01295 SN74LSOON

AI2VRI 1902-0041 4 I DIODE-ZNR 5. I IV sx DQ-3~j PD=.4W 28480 1902-0041
AI2VR2 1902-0025 4 I DIODE'-ZNR 10V sx DO-·35 PD=.4W TC=+. O~:l: 284BO 1902-0025
A12VRJ 1902-31136 J 1 DIODE-ZNR a.vsv 5:l: 00-7 PD=.4W TC=-.0&4:l: 28480 1902-303&

AI2 HISCELLANEOUS PARTS

1480-0073 & 2 PIN·-ROLL .062·-IN·-DIA .25·-IN·-LG BE-Cll 28480 14f111-0073
4040-074B 3 I EXTR-PC llD llLK POLYC .31>2"llD-THKNS 28480 4040-0748
4040-0749 4 I EXTR-PC llD BPN POLYC .062-BD-THI(NS 284BO 4040-0749

See introduction to this section for ordering information
*Indicates factory selected value
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A13 OfJ569-60071 9 1 REL.AY DRIVE.R ASSEHBLY 28480 08569-60071

A13CR I 1901-0050 3 19 DIODE-SWITCHING ROV 200HA 2NS DO-35 28490 1901-0050
A13CR2 1901-0050 3 DIOD(:-'-SWITCHING 90V 200HA 2NS DO-35 28490 1901-0050
A13CR3 NOT ASSIGNED
A13CR4 1901-0539 3 1 DIODE'-SH SIG SCHOTTKY 29480 1901-0539
At3CR5 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS DO-'35 28480 1901-0050

AI3CR6 1901-0050 3 olODE··SWITCfHNG 80V 200HA 2NS DO-35 28490 1901-0050
AI3CR7 1901 -0050 3 DIODE-SWITCHING BOV 200HA 2NS 00-35 28480 1901-0050
A13CR8 1901-0050 3 DIODE--SWITCHING 90V 200HA 2NS 00-35 28480 1901-0050
A13CR9 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS 00--35 28480 1901-0050
A13CRI0 1901-0050 3 DIODE-SWITCIHNG 80V 200HA 2NS DO-35 28490 1901-0050

A13CRI I 1901-0050 3 DIODE-SWITCHING BOV 200HA 2NS 00-35 28480 1901-0050
AI3CRI2 1901-0050 3 nlODE·--SWITCfH NG 80V 200HA 2NS DO-35 2B490 1901-0050
A13CR13 1901-0050 3 DIODE-SWITCHING 90V 200HA 2NS DO·-35 28480 1901-0050
A13CRI4 1901-0050 3 DIODE--SWITCHING 80V 200HA C'NS 00-35 28480 1901-0050
A13CRI5 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS 00-35 28480 1901-0050

AI3CRI6 1901-0050 3 DIODE-·SWITCHING 80V 200HA 2NS 00-35 28490 1901-0050
A13CRI7 1901-0050 3 DIODE-SWITCHING BOV 200HA 2NS 00-35 28490 1901-0050
AI3CRI8 1901-0743 I 3 DIODE-PWR RECT IN4004 400V IA 00--41 01295 IN4004
A13CRI9 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS 00-35 28480 1901-0050
AI3CR20 NOT ASSIGNED

AI3CR21 1901-0743 1 DIODE-PWR RECT IN4004 400V IA 00-41 01295 IN4004
AI3CR22 1901-0050 3 DIODE-SWITCI1lNG BOV 200HA 2NS DO-35 29480 1901-0050
A13CR23 1901-0743 I DIODE-PWR RECT IN4004 400V lA 00-41 01295 IN4004
AI3CR24 1901-0050 3 DIODE-SWITCHING 90V 200HA 2NS DO-35 29480 1901-0050
A13CR25 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS 00-35 28480 1901-0050

AI3QI 1854-0404 0 6 lRANSISTOR NPN 51 TO-18 PD=360HW 28490 1054-0404
A13Q2 1854-0404 0 TRANSISTOR NPN SI TO-18 PD=360HW 28480 1854-0404
A13Q3 1853-0007 7 1 TRANSISTOR PNP 2N3251 51 TO-18 PD=360HW 04713 2N3251
A13Q4 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=360HW 28480 1854-0404
AI3Q5 1054-0404 0 lRANSISTOR NPN 51 TO-18 PD=360HW 28480 1854-0404

A13Q6 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=360HW 28480 1854-0404
AI3Q7 1854-0404 0 TRANSISTOR NPN 81 TO-18 PD=360HW 28480 1854-0404
AI3Q8 , 1854-0637 I 3 TRANSISTOR NPN 2N2219A 51 TO-5 PD=800HW 01295 2N2219A
AI3Q9

I
1854-0637 I TRANSISTOR NPN 2NC'219A SI TO-5 PD=800HW 01295 2N2219A

A13QIO 1854-0637 1 TRANSISTOR NPN 2N2219A 51 TO-·5 P0=8 00HW 01295 2N2219A

A13Rl 0757-0458 7 1 RESISTOR 51.1K 1% .125101 F TC=O+-IOO 24546 C4-1/8-TO-5112-F
AI3R2 0757-0199 3 12 RESISTOR 21.5K It .125101 F TC=O<--IOO 24546 C4-1/8-TO-2152-F
AI3R3

I
0757-0199 3 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-·1/8-TO-2152-F

AI3R4 0757-0438 3 1 RESISTOR 5,11K It ,125W F TC=O+--IOO 24546 C4--1/8-TO-51 I I-F
A13R5 0698-0084 9 1 RESISTOR 2.15K 1% • 12'5W F TC~0+-100 24546 C4-1/8-TO-2151-F

A13R6 0757-0199 3 RESISTOR 21.SK 1% .125101 F TC=O+-IOO 24546 C4-1/8-TO-2152-F
A13R7 0757-0199 3 RESISH1R 21.5K 1% .125101 F TC=0+-100 24546 C4-1/8-TO-2152-F
A13R8 0698-0083 8 1 RESISTOR 1.96K 1% .125101 F TC=O+-IOO 24546 C4-1/8-TO-1961-F
A13R9 0757-0199 3 RESISTOR 21.5K 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F

i
AI3RIO 0757-0199 3 RESISTOR 21,51( 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F

A13Rli 0757-0199 3 RESISTOR 21,5K 1% .125101 F TC=0+-100 24546 C4--1/8-TO-2152-F
A13R12 0757-0199 3 RESISTOR 21.51( 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F
AI3RI3 0757-0199 3 RESISTOR 21 ,15K 1% ,125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F
A13RI4 0757-0199 3 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2152-F
AI3RI5 0757-0279 0 1 RESISTOR 3.16K 1% ,125W F TC~O"-IOO 24546 C4-·118-TO-31 61-F

AI3R16 0757-0428 1 1 RESISTOR 1.62K 1% .125101 F TC=O+-IOO 24546 C4-I/B-TO-1621-F
AI3R17 0757-0199 3 RESISTOR 21.5K 1% .125101 F TC=0+-100 24546 C4--I/B-TO-2152-F
AI3RI8 0757-0159 5 1 RESISTOR IK 1% .5101 F TC=O+-IOO 28480 0757-0159
AI3R19 0757-0199 3 RESISTOR 21.5K 1% .125101 F TC=O+-IOO 24546 C4-1/8-TO-2152-F

A13TP1 1251-0600 0 6 CONNECTOR-SGL CONT PIN 1.14-HH-BSC-S7 SQ 28480 1251-0600
AI3TP2 1251-0600 0 CONNECTOR-SGL CONT PIN I •14-I1I1-BSC-SZ SQ 213480 1251-0600
A13TP3 1251-0600 0 CONNECTOR-SGL CONT PIN I . 14-HH-BSC-Sl SQ 28480 1251-0600
A13TP4 1251-0600 0 CONNECTOR-SGL CONT PIN 1 . 14-HH-8SC-!>Z SQ 28480 1251-0600
A13TP5 1251-0600 0 CONNECTOR-SGL. CONT PIN 1.14-I1H-BSC-SZ SQ 28480 1251-0600

AI3TP6 1251-0600 0 CONNECTOR-SGL CONT PIN I .14-HH-BSC--SZ f,Q 28480 1251-0600

A13Ul 1820-1112 8 1 IC FF TTL LS D--TYPE POS-EDGE-TRIG 01295 SN74LS74AN

A13 HISCEL.LANEOUS PARTS

1480-0073 6 2 PIN-ROLL .062-IN--DIA .25--IN-LG BF.:-CU 20480 1480-0073
4040-0748 3 I EXlR-PC BD BL.K POLYC .062-BD-THKNS ,,8480 4040-0748
4040-0750 ? I EXTR-PC BD RED POL.YC .062-BD-THKNS 28480 4040-0750

•

•

•
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AI4 005b5-bOOIB 0 I TUNING STAE<ILl.ZER CONTROl.. A5SEME<LY 2B480 08~;65-bO0I B

A14CI 0180-1743 2 4 CAPACITOR-FXD ,IUF+-l0% 3~;VOC TA 56289 15(l1l104X9035A2
A14C2 0180-0291 3 2 CAPACITOR-FXD IUF+-IO% ~5VllC TA 56289 150Dt J5X9035A2
A14C3 0180-1743 2 CAPACITOR-FXD ,IUF+-IO% 35VDC TA 56209 15011104X9035A2
AI4C4 0100-1743 2 CAPACITOR-FXO .II.IF.-IO% 35VOC TA 5b289 150DI04X9035A2
A14C5 0180-1743 2 CAPACITOR-FXD ,ILIF+-IO% 35VllC TA 56289 150DI04X9035A2

AI4Cb 01bO-3875 3 b CAPACITOR-FXO 22PF +-5X 230VDC CER 0+-30 28480 0160-,3875
A14C7 011>0-0302 5 I CAPACITOR-FXD .018UF +-10% 200VDC POLYE 204BO 0160-0302
AI4C8 01BO-0291 3 CAPACITOR-FXD lUF+-tOX 35VDC TA 562B9 150DI05X9035A2
A14C9 011>0-3877 5 I CAPACITOR-FX» 100PF +-20% 200VDC CER 28480 0160-3B77
AI4CIO 0160-3875 3 CAPACITOR-·FXD 22PF +-5% 230VDC CER 0+-30 ;'.B480 0160-3B75

AI4ClI 0160-3473 7 I CAPACITOR-FXD ,039UF +·-5X IOOVDC TFE 01004 AF9AIB393.T
AI4CI2 01bO-0162 5 I CAPACITOR-·FXD ,022lJF ~-IO% 200VDC POLYE 28490 n16D-0162
A14CI3 0160-3875 3 CAPACITOR -FXD 22PF +-5% 200VDC CER 0·'·-30 2114110 016{1-3875
AI4CI4 0160-0157 0 I CAPACITOR-·FXO 4700PF +-10% 200VDC POLYE 2El480 0160-0157
A14C15 0\80-0229 7 I CAPACITOR-FXD 33UF+-10% 10VDC TA 56i!B9 150D33bX9010JJ2

AI4Clb 0160-3875 3 CAPAC ITOR-FXO 22PF +-5% 200VDC ClR 0+--30 284BO 0160-3B75
A14CI7 0160-3875 3 CAPACITOR-FXD 22PF +-5X 200VDC CER 0+'-30 211480 0160'-3B75
AI4CI8 0160-3875 3 CAPACITOR-FXD 22PF +-5% 200VDC CER 0.-30 28480 0160-3875
A14C19* 011>0-0575 4 1 CAPACITOR-FXD . o47UF +-20% 50VDC CER 28480 011>0--0575
AI4C20 0180-1731 8 2 CAPACITOR-FXO 4.7I.1F+-IOX 50VDC TA 56289 1500475X9050E<2

A14C21 01bO-2249 3 2 CAPACITOR-FXD 4.7PF +-,25PF 500VOC CER 28480 011>0,-2249
AI4C22 0160-2249 3 CAPAClTOR-FXD 4.7PF +-,25PF 500VDC GER 28480 01 bO-2249
A14C23 0180-1731 8 CAPACITOR-FXD 4,7UF+-IOX 50VDC TA 56289 150D475X9050B2

AI4CRI 1901-0050 3 II DIODE-SWITCHING 80V 200HA 2NS 00-35 28400 1901 -0050
A14CR2 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 ?A4BO 1901-0050
AI4CR3 1901-0050 3 IHODE-SWITCHING flOV 200MA 2NS DO-35 28480 1901-0050
A14CR4 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO'-35 284f.Hl 1901-0050
AI4CR5 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS &0-35 28480 1901-0050

A14CR6 1901-0050 3 DIODE-'SW ITCftI NG 80V 200MA 2NS DO'-35 284S0 19(11,-0050
AI4CR7 1901-0050 3 DIOOE:-'·SWlTCHING flOV 200MA 2NS DO--35 28480 l'/il'-0050
A14CR8 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO'-35 20480 1901-0050
AI4CR9 1901-0050 3 DIODE-SWITCIHNG aov 200MA 2NS DO-35 284130 1901-0050
A14CRI 0 1901-0050 3 DIODE-SWllCHING BOV 200MA 2NS DO-35 28480 1901-0050

AI4CRll 1901-0050 3 OIODI:-SWITCHING aov 200MA 2NS DO-35 28480 1901-0050

A14El 0340-0037 5 I TI:RMINAL-STUD DBL-TUR PRESS-HTG 28480 0340··0037

AI4Kl 0490-0782 4 I RE.LAY-RI:ED IA I DOMA 12VDC-COIL 3VA 28480 0490-0782

A14Ql 1854-0404 0 7 TRANSISTOR NPN SI TO'-1B PD-360MW 28480 1854..0404
AI4Q2 1853-0314 9 2 TRANSISTOR PNP 2N290SA 51 TO-39 PD-600MW 04713 2N2905A
A14Q3 1854-0404 0 TRANSISTOR NPN 51 TO'-18 PD<=360MW 294S0 IB54-0404
AI4Q4 1853-0007 7 10 '1RANSISTOR PNP 2N3251 61 TO-18 PD=:'I60MW 04713 2N3251
A14Q5 1854-0404 0 TRANSISTOR NPN SI TO-18 PD'=360MW 2')4S0 1054-0404

AI4Qb 1853-0007 7 TRANSISTOR PNP 2N3t:'51 51 TO-18 PD=360MW 04713 2N3251
A14Q7 IS53-0007 7 TRANSISTOR PNP 2N3251 SI TO'-18 PD-360MW 04713 2N~J251

AI4Q8 1053-0007 7 TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 04713 2N3251
A14Q9 1853-0007 7 TRANSISTOR PNP 2N3251 SI TO'-18 PD-31>0MW 04713 2N~~251
AI4QI0 1853-0007 7 TRANSISTOR PNP 2N3251 51 TO-18 PD=360MW 04713 2N3251

A14QlI 1854-0404 0 TRANSISTOR NPN SI TO·-18 PD-3I>OMW 2S400 1854-0404
A14QI2 1853-0007 7 lRANSISTOR PNP 2N3251 51 TO-18 PD-:'I60MW 04713 2N3251
A14QI3 1954-0404 0 TRANSISTOR NPN SI TO'-19 PD-360MW 2fl4S0 1054--0404
AI4QI4 1853-0007 7 TRANSISTOR PNP 2N3251 51 TO-18 PO=36~MW 04713 2N3251
A14Q15 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD-3bOMW 28480 1854-0404

AI4QI6 1853-0007 7 TRANSISTOR PNP 2N325t 131 TO-IB PD=360MW 04713 2N32S1
A14Q17 1954-0637 I I TRANSISTOR NPN 2N2219A SI TO-5 PD-800MW 01295 2N2219A
AI4QI8 1053-0314 9 TRANSISTOR PNP 2N2905A 51 TO-39 PD-6DoMW 04713 2N290SA
A14QI9 t 835-0020 8 2 TRANSISTOR J-FI:T N-CHAN D'-MODI: TO·-IS SI 20480 1855-0020
AI4Q20 1855-0098 0 I TRANSISlOR P-CflAN (-MODE TO-72 SI ~~84BO 1('55-0098

A14Q21 1854-0404 0 TRANSISTOR NPN SI TO-19 PD'=360MW 28480 IB54-0404
AI4Q22 1853--0007 7 TRANSISTOR PNP 2N32St 51 TO-Ia PO=360~,W 04713 2N325t
A14Q23 1855-0020 8 TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 28400 1835'-0020

AI4RI Ob90-3450 9 19 RESISTOR 4:::!.2K 1X .125W F TC=O+-10D 24541> C4-1/8-TO-4222-F
A14R2 0698-321>0 9 10 RESISTOR 41>4K IX .125W F Te=O+-IOO 294S0 0698--3260
AI4R3 0698-3450 9 RESISTOR 42.21< IX .125W F TC=O+-IOO 24546 C4'-I/S-TO-4222-F
A14R4 0698-3450 9 RESJSTOR 42.21( IX .125W F TC-O+-IOO 24546 C4'-1/B-TO-4222-F
AI4R5 Ob9B-3450 9 RESISTOR 42.::?K IX .125W F TC=O+-100 24546 C4-'1/B-TO-4222-F

A14R6 0699-3260 9 RESISTOR 464K IX ,125W F TC=O+-IOO 284110 069a-32bO
AI4R7 0698-3450 9 RESISTOR 42.21< IX .125W F TC-O+-IOO 24546 C4-1/8-TO-4222-F
A14R8 06911-3450 9 RE:SISTOR 42.2K Ill. .125W F TC=O·.-IOO 24546 C4···1/8-TO-4222-F
AI4R9 0698-3450 9 RESISTOR 42.2K '" .125W F TC=O+-l~O 24546 C4--1/8-TO-4222-F
A14RIO 0698-32bO 9 RESISTOR 4b41( IX ,125W F TC-O+-IOO 284110 06911·-3260

See introduction to this section for ordering information
*lndicates factory selected value
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Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

AI4Rli 0698--3450 9 RESISTOR 42.2K 1% .125W F TC=O+-IOO 24546 C4-·1/8-TO·_·4222-F
AI4RI2 0698··3450 9 RESISTOR 42.2K 1% .125W F TC=O+-IOO 24546 C4--1/8-T 0-4222-··F
AI4R13 0698-3450 9 RESISTOR 42.2K tZ .125W F TC=O+-IOO 24546 C4·-1/8-TO-4222-F
AI4R14 0698-3260 9 RESISTOR 464K 1% .125W F TC=O+-IOO 28480 0698-3260
AI4RI5 0698-3260 9 RESISTOR 464K tZ .125W F TC=O+-IOO 28480 0698-3260

AI4RII.> 01.>98-321.>0 9 RESISTOR 464K 1% .125W F TC=O+-IOO 2B480 01.>98-3260
AI 4RI 7 0698-3450 9 RESISTOR 42.2K tZ .t25W F TC=O+-100 24546 C4-1/9-TO-4222-F
AI4RI8 069B-3450 9 RESISTOR 42.2K 1% .125W F TC=O'-IOO 24546 C4-1/8-TO-4222-F
AI4RI9 0698-3450 9 RESISTOR 42.2K tZ .125W F TC=O+·-IOO 24546 C4-1/9-TO-4222-F
AI4R20 0698-3260 9 RESISTOR 41.>4K 1% .125W F TC=O+-IOO 213490 0698-3260

AI4R21 0698-3260 9 RESISTOR 464K i x .125W F TC=O+-IOO 28480 0698-3260
A14R22 0698-3450 9 RESISTOR 42.2K 1% .125W F TC=O+-IOO 24546 C4-1/8--TO-4222-F
AI4R23 0757-0439 4 I RESISTOR 6.81K tZ .125W F TC=O+-IOO 24:;46 C4-1/8-TO--6811-F
A14R24 0757--0442 9 It RESISTOR 10K IX .125W F TC=O+-IOO 24546 C4-1/8-TO-I002-F
At4R25 0698-3450 9 RESISTOR 42.2K 1% .125W F TC=O+-IOO 24546 C4--1/8-TO-4222-F

AI4R26 0757-0464 5 I RESISTOR 90.9K 1% ,125W F TC=O·'-IOO 24546 C4-··1/8-TO-9092-F
AI4R27 0698-3450 9 RESISTOR 42.2K 1% .12SW F TC=O+-100 24546 C4·-t/B-TO-4?22--F
AI4R2B

I

0698-·3260 9 RF.S1STOR 4b4K IX .125W F TC=O+-IOO 28480 0698-3260
AI4R29 0698-3450 9 RESISTOR 42.2K IX. .125W F TC=O+-IOO 24546 C4·-1/8-TO--4222-F
AI4R30 0698-3454 3 I RESISTOR 215K IX .125"1 F TC=O+·_··IOO 24546 C4-1/8-TO-2153-·F

AI4R31 0698-3260 9 RESISTOR 464K ix .125W F TC=O+-IOO 28480 0690-3260
AI4R32 0698-3450 9 RESISTOR 42.2K 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-4222-F
AI4R33 0699-3450 9 RESISTOR 42.2K 1% .125W F TC=0+-100 24546 C4·-1/8-TO--4222-F
AI4R34 0757-0442 9 RESISTOR 10K 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-I002-F
AI4R35

!
0757-0442 9 RF.Slf:iTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-I002-F

AI4R36 , 0757-0465 6 5 RESISTOR lOOK 1:(• . 125W F TC=O+-IOO 24546 C4-1/8-TO-l003-F
AI4R37 , 0757-0465 6 RESISTOR lOOK IX ,125W F TC=O+·--I 0 0 24546 C4-1/9-TO-I003-F
AI4R38 0698-3136 9 3 RESISTOR 17.81< tZ .125W F TC=O+-IOO 24546 C4·-118-TO-I 782-F
A14R39 01.>98-3457 I> 2 RESISTOR 316K 1% .125W F TC=O+-IOO 28480 0699-3457
AI4R40 0698-4002 9 1 RESISTOR 5K 1% .125W F TC=0+-100 24546 C4--1/8-TO--50 0l-F

AI4R41 0757-041>1 2 1 RE·SISTOR I>B.IK tZ .125W F TC=O+-100 24546 C4--1/9-TO-6912-F
AI4R42 0157-0442 9 RESISTOR 101( tZ .125W F TC=O+-IOO 24546 C4-1/9-TO-l002-F
AI4R43 0757--0465 I> RESISTOR lOOK 1% .125W F TC-O+-IOO 24546 C4-··1 19-TO-I 003-··F
AI4R44 0757-044;! 9 RESISTOR 10K IX .125W F TC=O+-IOO 24546 C4-119-TO-I002·-F
AI4R45 0698-3157 3 1 RESISTOR 19.6K 1% .125W F TC=O+-IOO 24546 C4···1/9-TO-1962-F

At 4R46 0698-3449 6 I RESISTOR 28.7K 1% .125W F TC=O+-IOO 24546 C4·-1/9-TO --2872-F
AI4R47 0698-3136 9 RESISTOR 17.8K 1% .125W F TC=O+·-IOO 24546 C4·-1/9-TO-1782-·F
AI4R49 0757-0465 6 RESISTOR lOOK 1% .125W F TC=O+-IOO 24541. C4-1/9-TO-I003-F
A14R49 0698-3457 I.> RESISTOR 316K 1% .12511 F TC=O...·-IOO 28490 0698-3457
AI4R50 0757-0442 9 RESISTOR 10K IX .125W F TC=0+-100 24546 C4-1/9-TO-I002-F

AI4R51 0757-0447 4 1 RESISTOR 16.2K 1% .125W F TC=O+·-IOO 24546 C4--1/9-TO-1622-F
AI4R52 0757-0199 3 2 RESISTOR 21.51( 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F
AI4R53 0683-1555 0 I RESISTOR I .~iH 5% .25'" FC TC=-900/+11 00 01121 CB1555
AI4R54 0757-0446 3 I RESISTOR 15K 1:<- .125W F TC=O+-IOO 24546 C4-1/9-TO-1502-F
AI4R55 0698-3459 8 1 RESISTOR 383K 1% .12~W F TC=O+-tOD 28480 01>98-3459

AI4R5b 0757-0440 7 I RESISTOR 7.5K 1% .125W F TC=0+-100 24546 C4-1/9-TO-7501-F
AI4R57 2100-1739 0 I RESISTOR-TRHR 5K lOX WII SIUE-ADJ 20-1RN 0266D 3810P-502
A14R58 0757-0274 :5 1 RESISTOR 1.21K IX .125W F TC=0+-100 24546 C4·-1/9-TO--1211-F
A14R:59 0699-3452 I 2 RESISTOR 147K IX ,t25W F TC=Ot-lDO 24546 C4·-1/9-TO-1473-F
AI4R60 0699-3452 I RESISTOR 147K IX .12511 F TC=O+-IOO 24546 C4-1/9-TO-1473-F

AI4RI>1 0757-0466 7 1 RESISTOR 11 OK IX .125W F TC=0+-100 24541. C4--119-TO-I 103-F
At4R62 0757-0422 5 I RESISTOR 909 1:<. .125W F TC=0+-100 24546 C4·-1/8-TO--909R-F
AI4R63 0757-0442 9 RESISTOR 10K 1% .12511 F TC=O+-IOO 24546 C4-1/9-TO-I002-F
AI4Rb4 0757-0279 0 I RESISTOR 3.16K 1:<. .125W F TC=O+-IOO 24546 C4·-1/9-TO-3H.I-F
AI4R65 0757-0459 7 I RESISTOR 51,lK 1% .125W F TC=O+-IOO 24546 C4·-1/9-TO-5112-F

A14R66 0757-0442 9 RESISTOR 10K IX .125W F TC=0+-100 24546 C4-1/9-TO-I002-F
AI4RI>7 0757-0123 3 2 RESISTOR 34.8K 1% ,125W F TC=Ot-tOO 28490 0757-0123
AI4R69 2100-1972 3 2 RESISTOR-TRHR 20K 10% WW SIDE-ADJ 20-TRN 021>60 3910P-203
AI4R69 0757-0123 3 RESISTOR 34.0K 1% .125W F TC=0+-100 28480 0757-0123
AI4R70 01>98-4008 5 I RESISTOR 40K n . •125W F TC=O+-IOO 24546 C4-1/8-TO-4002-F

AI4R71 2100-1972 3 RESISTOR-IRI1R 20K lOX WW SIDE-ADJ 20-1RN 0261.0 3810P-203
AI4R72 0757-0199 3 RESISTOR 21.5~ 1% .125W F TC=0+-100 24546 C4···1/9-TO--2152-F
A14R73 0698-6901 1 I RESISTOR 32.0K .5% .12511 F TC=0+-50 28·480 0698-6901
AI4R74 0698-9805 9 I RESISTOR 10.35K .IX .125W F TC=0+-25 28480 01>98-9905
AI4R75 01.99-3136 8 RESISTOR 17.0K IX .1~5W F TC=O+-100 24546 C4-1/8-TO-1782·-F

AI4R76 0757-0288 1 1 RESISTOR 9.09K 1% ,125W F TC=0+-100 19701 I1F4CI/9-TO-9091-F
AI4R77 0757-0442 9 RESISTOR 10K 1% .1~!5W F TC=H-l DO 24546 C4-··I/II-TO-1002-·F
AI4R78 0757-0442 9 RESISTOR 10K IX .125W F TC=0+-100 24546 C4-1/9-TO--l002-F
AI4R79 0757-0401 0 4 RESISTOR I DO 1% .125W F TC=O+-IOO 24546 C4-1/9-TO-l01~F

AI4R90 0757-0401 0 RESISTOR 100 IX .125W F TC=O+-IOO 24546 C4·-1 19-TO-l 0l-F

AI4R81 0757-0442 9 RESISTOR 10K 1% .125'" F TC=0+-100 24546 C4-1/9-TO-l002-F
At4R82 0698-3624 9 I RESISTOR 150 5% 2W 110 1C=0·'-200 29490 0698-3624
AI4R83 0757-0465 6 RESISTOR lOOK 1% .lc5W F TC=D+-tOD 24546 C4-1/8-TO-1003-F
AI4R84 0757-0449 6 I RESISTOR 20K 1% .12511 F TC=0+-100 24546 C4·-1/9-TO-2002-F
A14R05 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4···1/9-TO-IOI-F

--
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Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
A14RB6 0757-0346 2 2 RESISTOR 10 1<: .1 ~.~5W F TC=O '--I 00 24546 C4-I/B-TO-l0RO-F
A14RB7 0757-0346 2 RESISTOR 10 1?:: .1251.11 F TC=0.---100 24~j46 C4-1/B-TO-l0RO-F
A14RBB 0757--0401 0 RESISTOR 100 rx .125W F TC=01-100 24546 C4-1/B-TO-IOI -F
A14RB9 0757-02BO 3 1 RESISTOR lK 1<: .125W F TC=O+--1 0 0 24546 C4-1/B-TO-l001-F

A14TPI 1251-0600 0 13 CONNECTOR-SGL CONT PIN 1.14-- MM--BGC--SZ SQ 2B480 1251-0600
A14TP2 1251-0600 0 CONNECTOR-SCL CONT PIN 1 . 14- -MM--IlSC--SJ. SQ 284BO 1251-0600
A14TP3 1251-0600 0 CONNECTOR-SCL. CONT PIN 1 ,14-·MM··[(SC-SZ SQ ?fl480 1251-0600
A14TP4 0360-0077 5 1 TERMINAL-STUD SCL-TUll SWGFRM--MTG 2fl4BO 0360-00'77
AI4TP5 1251--0600 0 CONNeCTOR-SCL. CONT PIN 1.14- MM···Brie--32 SQ 2B480 1251-0600

A14TP6 1251-0600 0 CONNECTOR-SCL CONT PIN 1 . 14--MM---BSC-SZ SQ 20480 12~:,t-0600

A14TP7 1251--0600 0 CONNF.:CTOR--SCL. CONT PIN 1 • 14-MM- BSC-SZ SQ 2B480 1251-01,00
AI4TPB 1251-0600 0 CONNECTOR-SCI.. CONT PIN 1.14..-MM·-BSC····SZ SQ 20480 1251-0600
AI4TP9 1251-0600 0 CONNECTOR-SCI_ CONT PIN 1.14-MM--J)5C--SZ SQ 2B4BO P51-0bOO
A14TP10 1251-01,00 0 CONNECTOR-SOL CONT PIN 1 .14--MM-BSC--SZ SQ 20480 1251-0600

A14TPII 1;~SI-0600 0 Cl1NNF.:CTOR--SOL CONT PIN 1, 14··MM-·BSC ··!'j'Z SQ 20403 li~51-0bOO

AI4TP 12 1251-0600 0 CONNECTOR-SOL CONT PIN 1 .14·,MM--BSC···Sl SQ 20400 12~::i1'-0600

A14TP13 1251-0600 0 CONNECTOR-SOL CONT PIN 1 . 14- MM-BSC-·!1Z SQ ;:,0480 1;,51-0600
A14TP14 1251-0600 0 CONNECTOR-SGL CONT PIN 1 . 14· ·MM-BSC-·SZ SQ 28480 1251-0/'00

A14111 I [l;-'/'-02bl 8 7 IC or AMP LOW- ~DIr;E TO-99 PI(O 20--180 10;>6-02/'1
A14U2 1826-0261 8 IC 01' AMP LOW--NOISE TO--99 PKO ~~8480 If:l26·-0261
AI4U3 5081-B117 3 1 IC-OP AMP OP DUAL. TO--99 PKG 20480 5081-B117
AI4U4 1826-0261 B IC 01' AMP LOW'-NOISE TO--<;'9 PKO 2D.«\80 1826-0261
A141J5 1026--02/,1 8 IC OP AMP L.DW--NOISE TO··C;9 PKC 28480 1f.126-0261

A14U6 H.l;.~b-0261 8 IC or AMP LOW--NOISE TO-99 PKG 28480 10;~6-0261

A14U7 182b-0261 8 IC OP AMP LOW-NOISE TO-~9 PKC ?B480 1026-0261
AI4U8 1826-0261 8 IC or AMP LOW--NOISE TO-99 PKC 28480 IB26-0261

I AI4 MISCELLANEOUS PARTS

0340-0039 7 1 TERMINAL BUSHINO - TEFLON: MOUNTS IN 20480 0340--0039
1400--0073 6 2 PIN-ROLL .062---IN--DIA .25-·lN-l.G I<E-CIJ ;;_B-480 1480-0073
41140-0748 3 I EXTR---PC BD BI_K POLYC .062---BD-THI(NS ~~n4BO 4040-0748
4040-0751 8 I E.Xl R--PC BD ORN POLYC .0/'2--I<D-ll-Il(NS 20400 4040-0751

See introduction to this section for ordering information
*Indicates factory selected value

6-35



Table 6-3. Replaceable Parts
--

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
--

AI5 08565-60032 8 SWEEP ATTENlJATOR ASSEMBLY 28480 08565-60 032

AI5CI 0160-3875 3 2 CAPAC ITOR-F XD 22P F +'-5X 200 VDC CER 0"·-30 28480 0160-3875
At5C2 0160-,3677 5 I CAPAr.ITOR--FXO 100PF +-20X 200VDC cER 28460 3160-3677
A15C3 0160-3875 3 CAPACITOR-FXD 22PF +-5X 200VDC CER 0->-30 28460 0160-3875
A15C4 0180-0197 8 2 CAPACITOR-FXD 2.2UF+-IOX 20VDC TA 56289 150D225X9020A2
AI5C5 0180-0197 8 CAPAC ITOR-FXD 2.2UF+-tOX 20VDC TA 5~J2a9 150D225X9020A2

AI5eRl 1901-0050 3 19 DIODE'-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
AI5CR2 1901-0050 3 DIODE-SWITCHING 6CV 200MA 2NS DO-35 28480 1901-0050
AI5CR3 1901-0050 3 DIODE-SWITCIHNG 80V 200M 2NS 00-35 28480 1901-0050
A15CR4 1901-0050 3 DIODE-SWITCHING 80V 200M 2NS DO'-35 28480 1901-0050
A15CR5 1901-0050 3 DIODE-SWITCllING 80V 200M 2NS DO-35 28480 1901-0050

AI5CR6 1901-0050 3 DIODE-SWITCHING 80V 200M 2NS DO--35 2fl480 1901-0050
A15CR7 1901-0050 3 DIODF.:-SWITCHING BOV 200MA 2NS 00-35 28480 1901-0050
A15CR6 1901-0050 3 DIODE-SWITCHING 60V 200MA 2NS DO-35 20480 1901-0050
AI5CR9 1901-0050 3 DIOOF.:--SWITCHING 80V 200HA 2NS DO-35 28480 1901-0050
A15CRI0 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

A15CR11 1901-0050 3 DIODE-'SWITCllING 80V 200MA 2NS DO-35 28480 1901-0050
A15CR12 1901-0050 3 DIODE-SWITCHING 80V 200M 2NS DO-35 26480 1901-0050
A15CRI3 1901-0050 3 DIODE-SWITCIHNG 80V 200M 2NS DO-35 28480 1901-0050
A15CR14 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28460 1901-0050
A15CRt5 1901-0050 3 DIODE·-SWITCHING 80V 200MA 2.NS DO-35 28480 1901-0050

A15CRI6 1901-0050 3 DIODE-SWITCHING 80V 200M 2NS DO-35 2R480 1901-0050
A15CRI7 1901-0050 3 DIODF.:--SWITCHING 60V 200MA 2NS DO-35 28460 1901-0050
A15CRI8 1901-0050 3 DIODE-SWITCHING 80V 200M 2NS DO-35 28480 1901-0050
A15CR19 1901-0050 3 DIODE-SWITCHINr. 60V 200M 2NS DO-35 26460 1901-0050

At5L1 9140-0210 I 2 INDUCTOR RF-CH'-HLD 100UH 5X . 16bDX. 305LG 28460 9140-0210
AI5L2 9140-0210 1 INDUCTOR RF-CH-'HLD 100UH 5X . 166DX. 385Lr. 28480 9140-0210

A15QI 1855-0020 8 5 TRANSISTOR I-FET N-CHAN D-HODE TO-18 SI 284flO Ifl55-0020
AI5Q2 IB55·-0020 8 TRANSISTOR I-FET N-CHAN D-MODE TO-18 SI 28480 IB:'i5-0020
A15Q3 1854-0404 0 19 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0404
AI5Q4 1854-0404 0 TRANSISTOR NPN SI TO-18 PD=360MW 2848D 1854-0404
A15Q5 1854-0404 0 TRANSISTOR NPN 51 TO'-1B PD=360MW 20460 1854-0404

AI5Q6 IB54-0404 0 TRANBISTOR NPN SI TO-18 PD=360HW 28480 1£l54-0404
At5Q7 1854-0557 4 2 TRANSISTOR NPN 2N2432A SI TO-18 PD=300HW 01295 2N2432A
A15Q8 1855-0020 8 TRANSISTOR I-FE.T N-CHAN D-HODE TO-18 SI 28480 1855-0020
At5Q9 1855-0020 8 TRANSISTOR I-FET N-CHAN D'-1'I0DE TO-18 51 28460 1855-0020
AISQIO lfiS5-0020 8 TRANSISTOR I-FE.T N-CHAN D-HODE TO-18 51 28480 1055-0020

At5Qll 1854-0404 0 TRANSISTOR NPN 51 TO·-18 PD=360MW 28480 1854-0404
A15QI2 1854-0404 0 lRANSlSTOR NPN 51 TO-18 PD=360MW 28-480 1854-0404
A15Q13 1854-0404 0 TRANSISTOR NPN 51 TO·-18 PD=3601'114 28460 IB54-0404
AISQ14 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=360HW 26-480 ll'i54-0404
At5QI5 1854-0557 4 TRANSISTOR NPN 2N2432A SI TO-18 PD=300MW 01295 2N2432A

AI5QI6 18S3-0007 7 I TRANSISTOR PNP 2N3251 51 TO-18 PD=360MW 04713 2N3,,:Sl
At5QI7 1854-0404 0 TRANSISTOR NPN SI TO-18 PD=360HW 28480 1854-0404
AI5QI8 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=360HW 28480 1854-0404
A15QI9 1854-0404 0 TRANSISTOR NPN SI TO··18 PD=360HW 2B480 1854-0404
A15Q20 1854-0404 0 TRANSISTOR NPN nI TO-18 PD=360HW 28480 1054-0404

A15Q21 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=3601'114 28480 1854-0404
AISQ22 1854-0404 0 TRANSISTOR NPN SI TO-18 PD=360HW 28-480 1l'154-0404
At5Q23 1854-0404 0 TRANSISTOR NPN SI TO-18 PIl=360HW 28480 1654-0404
AISQ24 IB54-0404 0 TRANSISTOR NPN 51 TO-18 PD=360MW 26480 1654-0404
At5Q25 1854-0404 0 TRANSISTOR NPN 51 TO--18 PD=31>0MW 29480 1854-0404

AISQ26 1854-0404 0 TRANSISTOR NPN SI TO-18 PIl=360HW ?6480 1854-0404
At5Q27 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=360MW 28480 1854-0404

At5R1 0698-6630 3 9 RESISTOR 20K .IX .12511' F TC=O+~-25 28480 0696-6630
At5R2 0757-0199 3 30 RESISTOR 21.51( IX .125101 F TC=O+-IOO 24546 C4-1/8-TO-2152-F
AI5R3 0757-0199 3 RESIS'TOR 21.5K IX .125101 F TC=O+-IOO 24546 C4-1/8-TO-2152-F
At5R4 0698-3451 0 I RESISTOR 133K IX .12514 F TC=0+-100 24546 C4-1/8-TO-1333-F
At~.iR5 0698-6630 3 RESISTOR 20K .IX .12514 F TC=0+-25 28480 0698-6630 ,

At5R6 0757-0199 3 RESISTOR 21.51( IX .125101 F TC=O+-IOO 24546 C4-1/6-TO-2152-F
At5R7 07S7·-0199 3 RESlSTOR 21.5K IX .12~W F TC~O+-100 24546 C4·-1/6-TO-2152-F
A15R8 0698-8647 8 2 RESISTOR 66.51( .25X .12SW F TC=0+-100 28480 0698-8847
AI5R9 0696-8861 6 I RESISTOR 6.66K .IX . 12::'W F TC~ 0'''-25 28480 01>98-6861
At5RI0 0757-0199 3 RESISTOR 21.51( IX .125101 F TC=0+-100 24546 C4-1/8-TO-2152-F

A15RII 0757-0199 3 RESISTOR 21.5K IX .12514 F TC=O+-IOO 24546 C4--1/6-TO-2152-F
At5RI2 0757-0442 9 5 RESISTOR 10K IX .125101 F TC=O+-IOO 24546 C4--1/8-TO-1002-F
AI5RI3 0757-0199 3 RESISTOR 21.5K IX .125101 F TC=0+-100 24546 C4-1/8-TO-2152-F
A15RI4 0757-0199 3 RESISTOR 21.51( a. .125W F TC=0+-100 24546 C4"-1/8-TO-2152-F
AI5R15 0757-0199 3 RESISTOR 21.5K IX .12SW F TC=O+-IOO 24546 C4--1/8-TO-2152-F

At 5RI6 0696-8647 8 RESISTOR b6.5K .25% .125101 F TC=O+-IOO 28480 0698-8847
AI5R17 0698--6630 3 RESISTOR 20K .IX .125101 F TC=0"-25 28480 0698-6630
A15RI6 0696-6353 7 I RESISTOR 50K .IX .12514 F TC=0+-25 28480 0698-6353
AI5RI9 0757-0465 6 6 RESISTOR lOOK IX .12514 F TC=O+-IOO 24546 C4-1/8-TO-1003-F
A15R20 0757-0199 3 RESISTOR 21.5K a. .125101 F TC=O+-IOO 24546 C4-1/8-TO-2t52-F
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A15R21 0757-0199 3 RESISTOR 21.5K Il. .125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F
A15R22 01.>98-6630 3 RESISTOR 20K .IX .125W,F TC=O+-25 23480 0698-6630
A15R23 0698-6624 5 1 RESISTOR 2K .1:t .125W F Te=0+-25 28480 0698-6624
A15R24 0757-0442 9 RESISTOR 10K 1:t ,125W F TC~D+-l00 24546 C4-1/8-TO-l002-F
At'SA25 0757-0465 6 RESISTOR lOOK 1:t .125101 F TC=O+-IOO 24546 C4-1/8-TO-1003-F

AI5R26 0757-0199 3 RESISTOR 21.5K IX .125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F
AI5R27 0757-0199 3 RESISTOR 21.5K Il. .125W F TC=O+-IOO 24546 C4-1/8-TO-2152··F
AI5R28 0698-6630 3 RESISTOR 20K .IX .125W F TC=0+-25 28480 0698-6630
AI5R29 0698-6630 3 RESISTOR 20K .ll. .125W F TC=0+-25 28480 0698-6630
At5R30 0757-0465 I.> RESISTOR lOOK 1:t .125W F TC=O+-tDO 24546 C4-1/8-TO-1003-F

A15R31 0757-0199 3 RESISTOR 21.SK Il. .125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F
At5R32 0757-0199 3 RESISTOR 21.5K Il. .125W F TC=0+-100 24546 C4-1/8-TO-2152-F
A15R33 0757-0199 3 RESISTOR 21.51( Il. .125W F TC=0+-100 24546 C4-1/8-TO-2152-F
A15R34 0757-0199 3 RESISTOR 21.5K IX .125101 F TC=h-l DO 24546 C4'--1/8-TO-2152--F
A15R35 0757-0458 7 2 RESISTOR 51.11( 1:t .125101 F TC=0+--100 24546 C4-1/8-TO-5112--F

A15R31.> 0757-0465 6 RESISTOR lOOK IX .125101 F TC=O+-IOO 24546 C4-1/8-TO-1003-F
A15R37 0757-0199 3 RESISTOR 21.5K 1:t .t25W F TC=O+-100 24546 C4-1/8-TO-2152-F
A15R38 0698--8852 5 1 RESISTOR 28.6K .25l. .125101 F TC=0+-100 28480 01.>98-B852
A15R39 0698-6630 3 RESISTOR 20K .1:t .125101 F TC=0+-25 28480 06?1l-6630
A15R40 069B-6377 5 1 RESl;STOR 200 .l'X ,125W F TC=0+-25 2B4BO 0698-6377

A15R41 0757-0442 9 RESISTOR 10K l'X .125W F TC=0+-100 24546 C4-1/8-TO-l002-F
A15R42 0757-0465 I.> RESISTOR lOOK l'X .125101 F TC=0+-100 24546 C4'''I/B-TO-l003-F
A15R43 0757-0199 3 RESISTOR 21.51( 1:t .125101 F TC=0+-100 24546 C4--1/8-TO"2152-F
A15R44 0757-0199 3 RESISTOR 21.5K Il. .125101 F TC=0.-100 24546 C4"-I/B-TO-2152'-F
A15R45 0698-6630 3 RESISTOR 20K . 1:t .125101 F TC=0+-25 28480 0698-6630

A15R46 0698-6630 3 RESISTOR 20K .IX .t25W F TC=O+-25 2B4BO 0698-6630
A15R47 0757-0465 6 RESISTOR lOOK rx .125101 F TC=0+-100 24546 C4-1/B-TO--l003-F
At5R48 0757--0199 3 RESISTOR 21 .s« IX .125W F TC=O+-100 24546 C4--1/B-T 0--2152--F
A15R49 0757-0199 3 RESISTOR 21.5K Il. .125101 F TC=0+-100 24546 C4-1/8-TO-2152-F
A15R50 0757--0199 3 RESISTOR 21.5K Il. .125101 F TC=0+-100 24546 C4-1/B-TO-2152-F

A15R51 0757-0199 3 RESISTOR 21.51( l':<. ,125W F TC=0+-100 24546 C4-1/B-TO-2152-F
Al~.iR'52 06913-'3194 a 2 RESISTOR 20K .25l. .12::'101 F TC=0+-50 038313 PME55-I/B-T2-2002-C
A15R53 2100-1972 3 1 RESISTOR-TRHR 20K lOX 101101 SJDE-ADJ 20-TRN 02660 3810P-203
A15R54 0757--0442 9 RESISTOR 10K l'X .12SW F TC=D+-tOO 24546 C4-1/B-TO-l002--F
A15R55 0757-0442 9 RESISTOR 10K 1:t .125101 F TC=0+-100 24546 C4-1/B-TO-l002-F

A15R51.> 0757-0199 3 RESISTOR 21.'fit< IX . 12'5W F TC=0+--100 24546 C4"-I/B-TO-2152-F
A15R57 0757-0458 7 RESISTOR 51.11( l':<. .125W F TC=0+--100 24546 C4-1/B-TO-5112-F
A15R5B 0757-0199 3 RESISTOR 21.'5K IX . 12'5W F TC=0+-100 24546 C4-1/B-TO-2152-F
A15R:;9 0757-0199 3 RESISTOR 21.51( 1:t .125W F TC=0+-100 24546 C4--1/8-TO-2152-F
A15R60 0757-0199 3 RESISTOR 21.:::jK IX .125101 F TC=0+-100 24546 C4-1/B-TO-2152"'F

A15R61 0757-0199 3 RESISTOR 21.5K Il. .125W F TC=0+-100 24546 C4-1/8-TO-2152-F
A15R62 0698-3194 B RESISTOR 20K .25% • t2~W F TC=0+-50 0385B PMES:;-I/B-T2-2002-C
A15R63 0757-0199 3 RESISTOR 21.5K Il. .125101 F TC=0+-100 24546 C4"-1/8-T 0-2152-F

A15TPI 0360 ..·0077 5 1 I ERHINAL--SIlJD 5GL-IliR SWI;rRH-HTG 28480 0360-0077
A15TP2 1251-0600 0 6 CONNECTOR-SCI. CONT PIN 1 . 14-HH-BSC-SZ SQ 28480 1251-0600
A1STP3 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MH-BSC-SZ SQ 28480 1251-0600
A15TP4 1251-0600 0 CONNECTOR-SCL CONT PIN 1 . 14-HH-BSC-SZ SQ 284BO 1251-0600
A15TP5 1251-0600 0 CONNECTOR-Sr.L CONT PIN t , 14-MH-B5C-S2 SQ 284BO 1251-0600

A15TP6 1251-0600 0 CONNECTOR-SCL CONT PIN 1.14-HH-BSC-SZ SQ 284BO 1251-0600
A1STP7 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-HM-'BSC-S'Z SQ 28480 1<'51-01>00

A15Ul 1826-0261 8 5 IC or AHP LOW-NOISE TO-99 PKC 28480 1826-0261
AlSU2 1826·'0261 8 IC OP AMP LOW--NOISE TO--99 PKC 284BO 1B26-0261
A15U3 1826-0261 B IC or AHr LOW-NOISE TO-99 PKC 28480 1826-0261
A15U4 1826-0261 8 IC llP AHP LOW-NOISE TO-99 PKC 294BO 1826-0261
Al:;U5 1826-0261 8 IC or AHP LOW-NOISE TO-99 PKG 2B4BO 1026-0261

A15VRI 1902-3104 I.> 3 DIODE-ZNR 5.62V 5l. DO--35 PD=.4W 28480 1902-3104
A15VR2 1902-3104 6 DIODE-ZNR :;.62V 5:t DO-35 PD=.4W 28480 1902-3104
A15VR3 1902-3104 6 DIODE-ZNR 5.62V 5X DO-35 PD=.4W 2B480 1902-3104
A15VR4 1902-3059 0 1 DIODE-ZNR 3.83V 5X DO--35 PD=.4W 284BO 1902-3059

A15 HISCE_LLANEOUS PARTS

14BO-0073 6 2 PIN-ROLL .062-IN-DIA .25...IN-LG BE-CU 284BO 1480-0073
4040-0749 3 1 EXTR-PC BD BL.K POLYC .062--BD-THKNS 284BO 4040-0748
4040-0752 9 1 EXTR--PC BD YEL POLYC .062--BD-THKNS 284BO 4040-0752

See introduction to this section for ordering information
*Indicates factory selected value
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Alb 095b9-bOOb7 3 I SWEEP GENERATOR ASSEHBLY 20480 095b9-&00&7

A1&CI 0180-0197 9 b CAPACITOR-FXD 2.2UF+-IOX 20VDC TA 562B9 150D225X91120A2
AlbC2 01&0-345& 6 4 CAPACITOR--FXD 1000PF +-IOX lKVDC CER 29480 0160-·345b
A1bC3 0160-345b b CAPACITOR-FXD 1000PF +-10% IKVDC CER 28480 0160-3456
A1bC4 01bO-2262 0 I CAPACITOR-FXD 16PF .-~;'x 500VDC CER 0+-30 2B4BO 01&0-22&2
A1&C5 0160-3466 8 3 CAPACITOR-FXD 100PF +-IOX 1KVDC CER 20480 0160-3466

AlbCb 0160-2150 5 I CAPACITOR-FXD 33PF +-5% 300VDC HICA 2B490 0160-2150
AI&C7 01 bO-346& 8 CAPACITOR-FXD 100PF +-IOX IKVDC CER 28480 0160-3466
AlbC8 01BO-0197 8 CAPACITOR-FXD 2.2UF+-IO% 20VDC TA 56289 150D225X90?OA2
A1bC9 0160-2307 4 I CAPACITOR-FXD 47PF +-5% 300VDC HICA 284BO 0160-2307
Al&CIO 01&0-345b 6 CAPACITOR--FXD 1000rF +-10% IKVllC CER 28490 01 bO-345b

A1bCII 0180-1735 2 1 CAPAC ITOR--FXD .22UF+-IO% 35VDC TA 56209 150D224X9035A2
Al&CI2 01bO-3009 5 I CAPAClTOR -·FXD 9B2rF .--1% 100VDC HICA 2B4f10 01&0···3009
AtbC13 01bO-3402 2 1 CAPACITOR-FXD lUF +-5% 50VDC HET-POLYC 28480 0160-3402
AlbC!4 01BO--0197 8 CAPACITOR-FXD 2.2UF+-IO% 20VDC TA 56?B9 150D225X9020A2
AlbCI5 0160-0166 9 I CAPACITOR-FXD .068UF +-10% 200VDC POLYE 28480 01bO-0166

A16C!6 0160-2055 9 3 CAPACITOR--FXD . DllIF +AO-20X 100VDC CER 28480 0160-2055
A16CI7 0160-4084 8 3 CAPACITOR-FXD .IUF +-20X 50VDC CER 2B4BO 0160--40B4
AlbCI8 0160-2055 9 CAPACITOR-FXD .0IUF +80-20X 100VDC Cf:R 284BO 0160-2055
A16C19 0160-2055 9 CAPACITOR-FXD .0IUF +80-20% 100VOC CFR 28480 0160-2055
A16C20 0160-3466 B CAPACITOR-FXD 100PF +--10X IKVDC CER 20480 0160"-3466

Al6C21 0160-4084 8 CAPACITOR-FXD .IUF +-20X 50VDC CER 284BO 0160--40B4
AlbC22 01bO-40B4 8 CAPACITOR-FXD .IUF +-20% 50VDC CER 28480 0160-40B4
A16C23 0160-3456 6 CAPACITOR-FXD 1000PF <-Io:!. IKVDC CER 2B4BO 0160-3456
A16C24 0180-0197 8 CAPACITOR-FXD 2,2UF+-l0X 20VDC TA 56289 150D225X9020A2
A16C25 0180-0197 8 CAPAC nOR -FXD 2.2UF+-I0% 20VDC TA 56289 150D225X9020A2

A16C26 0180-0197 8 CAPACITOR-FXD 2,2UF+-l0X 20VDC TA 56289 150D225X9020A2
A16C27 0160-3670 6 1 CAPACITOR-FXD .lUF +-201 200VDC CER 28490 0160-3670

AlbCRI 1901-0050 3 35 DIODE-SWITCHING 80V 200HA 2NS DO--35 28400 1901--0050
AlbCR2 1901-0050 3 DIODE--SWITCIlING BOV 200HA ?NS DO--35 2B490 1901-0050
A16CR3 1901-0376 6 1 DIODE-GEN PRP 35V 50MA DO·_·35 28480 1901-0376
A16CR4-
A16CR36 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS DO-35 28480 1901-0050

AlbL1 9140-0210 1 3 INDUCTOR RF-CH--HLD 100UH 5% · 166DX. 3t15LG 28480 9140-0210
A16L2 9140-0210 I INDUCTOR RF-CH-Hl.D 100UH 5% .1 6bDX. 3115LG 20480 9140-0210
A16L3 9140-0210 I INDUCTOR RF-CH···HLD 100UH 5% · 166DX. 385LG 28480 9140--0210
A16L4 9140-0237 2 1 INDUCTOR RF-CH-HLD 200LlH 5% · 166DX.3B5LG 2B480 9140-0237

A16HPI 1205-0202 I 1 THERHAL LIN1( DUAL TO--18-CS 294Bll 1205-0202
A16HP2 14BO-0073 6 2 PIN--ROLL .062-IN-DIA .25-IN--LG BE-ClI 28490 1480-0073
AI6HP3 4040-0749 3 1 EXTR-PC SD SLK POLYC .Ob2-BD-THKNS 28480 4040-0749
AlbHP4 4040-0753 0 I EXTR--PC SD GRN POLYC .Ol.2-SD-THKNS 20480 4040-0753

AlbQI 1854-0404 0 25 TRANSISTOR NPN 51 TO-18 PD~360HW 28490 1854-0404
AlbQ2 1855-0417 7 1 TRANSISTOR J-FET N-CHAN D'-HODE TO--18 SI 20480 1855--0417
AlbQJ 1 B54-0404 0 TRANSISTOR NPN 61 TO--18 PD=3bOHW 28480 1854-0404
AlbQ4 1854-0404 0 TRANSISTOR NPN 51 TO'-18 PD=360HW 28480 ImH-0404
AlbQ5 1854--0404 0 TRANSISTOR NPN 51 TO-18 PD=360HW 28480 1854--0404

A16Q6 1853-0291 9 4 TRANSISTOR PNP 2N2907A 51 TO-18 PD=400HW 04713 ?N2901A
AlbQ7 1954-0404 0 TRANSISTOR NPN 51 TO-18 PD~3bOHW 20400 lf154-0404
AHQ8 1855-0020 8 1 TRANSISTOR J-FET N-CHAN D·-HODE TO-18 51 29480 1855-0020
AlbQ9 1853-0291 9 TRANSISTOR PNP 2N2907A SI TO-IB PD~400HW 04713 2N2?R7A
A16QI0 IB54-0404 0 TRANSISTOR NPN SI TO--18 PD=360HW 20480 1854-0404

AlbQll 1853-0316 1 1 TRANSISTOR-DUAL PNP PD~500HW 284BO 1853-0316
AlbQ12 1855'-0082 2 2 TRANSISTOR J-FET P-CHAN D--HODE SI 20480 1855·-0082
A16Q13 1854--0404 0 TRANSISTOR NPN 61 TO-18 PD=3bOMW 29480 1854-0404
A16Q14 1854-0404 0 TRANSISTOR NPN SI TO--18 PD~3bOHW 28480 IB54--0404
A16Q15 1854,0404 0 TRANSISTOR NPN 51 TO-18 PD=3bOHW 28490 1854-0404

AlbQI6 1855-0082 2 TRANSISTOR J-FET P-CHAN D--HODE 51 284BO 1855--0082
AlbQl? 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=360HW 28480 1854-0404
AlbQ18 1854-0404 0 TRANSISTOR NPN SI TO-18 PD~3bOHW 204BO 1054-0404
A16Q19 1853-0281 9 TRANSISTOR PNP 2N2907A SI TO-18 PD~400HW 04713 2N2907A
AlbQ20 1854-0404 0 TRANSISTOR NPN SI TO--IB PD=360HW 20480 IB54-0404

AlbQ21 1854-0404 0 TRANSISTOR NPN 51 TO--18 PD~3i>OHW 20490 IB54··-0404
AlbQ22 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD~360HW 28480 1854-0404
A16Q23 1854--0404 0 TRANSISTOR NPN SI TO-18 PD=3bOHW 28490 1054-0404
AHQ24 IB54-0404 0 TRANSISTOR NPN 51 TO-18 PD=360HW 28480 1954-0404
A16Q25 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD~3bOHW 28480 1854-0404

A16Q26 1854-0404 0 TRANSISTOR NPN 51 TO'-18 PD~3I>OHW 28480 19:';4-0404
AlbQ2? 1854-0404 0 TRANSISTOR NPN 61 TO-18 PD~3bOHW 28480 1'154-0404
AlbQ28 1954-0404 0 TRANSISTOR NPN 51 TO-IB PD~3bOHW 2B480 1854-0404
A16Q29 1854-0404 0 TRANSISTOR NPN 61 TO-18 PD=3bOHW 29490 1954-0404
AlbQ30 1854-0404 0 TRANSISTOR NPN 51 TO-IB PD=360HW 28480 1854-0404
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AlbQ31 H154-0404 0 TRANSISTOR NPN 51 TO-18 PD=3bOMW ~:84BO 1054-0404
Al bQ32 1854-0404 0 TRANSISTOR NPN SI TO'-18 PD=3bOHW 20480 1854--0404
AlbQ33 1853-0036 2 TRANSISTOR PNPSI PD=310MW FT=250MHZ 28480 1853-0036
AtbQ34 1854-0404 0 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854,-0404

AlbRl Ob98-3451 0 I RESISTOR 133K 1X .125W F TC=O~-100 245046 C4-1/8-TO-1333-F
AlbR2 0698-8848 9 1 RESISTOR 57.2K .25% .125W F TC=O+-IOO 28400 0698,-8848
AlbR3 Ob98-7421 2 I RESISTOR 40K .25'% .125W F TC=O+-IOO 19701 MF4CI/B-TO-4002-C
AtbR4 0698-3194 8 1 RESISTOR 20K .25:1. .125W F TC=0+-50 03888 PHE55-1/8-T2-2002-C
AlbR5 Ob98-7797 5 I RESISTOR 7.6AK .~!SX .125W F TC=O+-100 19701 MF4CI/8-TO-7681-C

AlbRb 0757-0442 9 9 RESISTOR 10K I:l. .125W F TC=O+-IOO 24546 C4-1/8-TO-I002-F
AlbR7 0757-0442 9 RESISTOR 10K IX ,125W F TC=O+-IOO 2454b C4-1/8-TO-1002-F
AtbR8 0698-3450 9 3 RESISTOR 42,21( IX ,125W F TC=O+·-IOO 24546 C4···1 /8-TO'-4222~'F

A16R9 2100-2852 0 I RESISTOR-·TRHR IK lOX WW SI1)E-AD.T 20····1RN :J2660 381 OP··I 02
AlbRIO 0757-0279 0 3 RESISTOR 3.16K I:l. .125W F TC=O+'-I00 24546 C4···1/8-TO-3161-F

AI6RII 0757-0459 8 I RESISTOR ::i6,2K IX .1?5W F TC=O'-IOO 24546 C4"'1/8-T 0-5622-F
AlbRI2 0698-3152 8 I RESISTOR 3.411K I:l. .125W F TC=O+-IOO 24546 C4"'1/8-TO-34BI-F
AI6RI3 0757-0442 9 RESISTOR 10K IX .125W F TC=O+-IOO 24546 C4-I/B-TO-1002-F
Al bRI4 0757-0289 2 2 RESISTOR 13.3K I:l. .125W F TC=O+-IOO 19701 HF4CI/8-TO"'1332-F
AlbRI5 2100-2851 9 2 RESISTOR-TRt'\R 2K lOX WW SIllE-AD.T 20-TFlN 02660 3810P-202

AtbRlb 0698-3457 b 3 RESISTOR 316K I:l. .125W F TC=O+-IOO 284flO 0698-3457
AlbRI7 0757-0346 2 3 RESISTOR 10 I'l: .125W F TC=O+-100 24546 C4--1/8-T 0-1 OR O-F
AlbRI8 0698-3442 9 I RESISTOR 237 I:l. .125W F TC=O+-IOO 24546 C4-I/B-TO-237R-F
AlbRI9 2100-1702 7 I RESISTOR-TRHR 100 10% ~W 511)E-AD.T 20-TRN 02660 3BIOP-101
AtbR20 0698-3156 2 3 RESISTOR 14.7K IX .125W F TC=O+-IOO 24546 C4-1/8-TO-1472-F

AI6R21 0698-4482 9 I RESISTOR 17.4K I:l. .125W F TC=O+-IOO n888 PM'E.55'-·1 /8-1 0- t 742-F
AtbR22 0757-0465 b 16 RESISTOR lOOK a .125W F TC=O+'-IOO 24546 C4--I/B-TO-1 003--F
AlbR23 0757-0280 3 5 RESISTOR lK t:>: ,125W F TC=O+-100 24546 C4--I/B-TO--1001-F
AlbR24 0698-3156 2 RESISTOR 14.7K IX ,125W F TC=O"'-IOO 24546 C4·'I/B--TO-1472--·F
AlbR25 2100-2B51 9 RESISTOR-TRHR 2t< lOX WW SIOE-AD.T 20-1RN 02/,60 3BIOP-202

AlbR2b 0757-0465 6 RESISTOR lOOK IX .1251.1 F TC=O+--IOO 245410 C4--1/8-TO-1003-F
A16R27 0757-0401 0 2 RESISTOR 100 rx .125W F TC=O+-IOO 24546 C4 '1/8-TO-101--F
AlbR28 0757-04b5 6 RESISTOR lOOK 11:: .125W F TC=O+--·IOO 24546 C4-1/8-TO-1003-F
AlbR29 0757-0123 3 2 RESISTOR 34.BK I:>: .125W F TC=O+-IOO 28480 0757-0123
AlbR30 0698-3519 I 1 RESISTOR 12.4K I:l. .125W F TC=O+-IOO 24546 C4--1/8-TO-1242-F

AlbR31 0757-0440 7 I RESISTOR ?,5K I:>: .125W F TC=O+-IOO 24546 C4-1/8-TO-7501-F
AlbR32 0757-0199 3 8 RESISTOR 21.51( ix .125W F TC=O+-100 24546 C4--1/8-TC-2152-F
AlbR33 0757-0465 6 RESISTOR lOOK I:>: .125W F TC=O+-IOO 24546 C4-1/8-TO-1003-F
AlbR34 Ob98-3160 8 6 RESISTOR 31.6K I:>: .1251.1 F TC=O~-IOO 24546 C4--1/8-TO-3162-F
nlbR35 0757-0465 6 RESISTOR lOOK I:>: ,125W F TC=O+-10a 24546 C4-1/8-TO-1003-F

AlbR3b 0757-0465 6 RESISTOR lOOK 11:. .125W F TC=O+·-IOO 24546 C~ I/B-TO-1003-F
AII..R37 0757-0465 6 RESISTOR lOOK I:>: .125W F TC=O+-IOO 2454b C4-1/8-TO-1003-F
AlbR38 0698-3160 B RESISTOR 31.6K IX ,125W F TC=O+'-IOO 24546 C4--1/8-TO-31 b2-F
AlbR39 0698-72108 5 7 RESISTeJR 21.5K IX .05W F TC=O+-IOO 24546 C3--1/8-TO'2152--F
A16R40 0757-04b5 b RESISTOR lOOK I:l. .125W F TC=O+-100 24546 C4--·1/8-TO-1003--·F

AI6R41 0757--0465 6 RESISTOR lOOK I:>: .125W F TC=O'-IOO 245410 C4--I/B-TO-1003-F
AlbR42 Ob99-1023 0 I RESISTOR-I.3261( OHH .25:1. ,1211.1 28480 0699-1023
AI6R43 0698-7288 9 8 RESISTOR 147K I:>: .05W F TC=O+-IOO 24546 C3-1/8-TO-1473-F
AlbR44 01098-7288 9 RESISTOR 147K I:>: .051.1 F TC=O+-IOO 24546 C3-1/8-TO-1473-F
AlbR45 0698-7288 9 RESISTOR 147K I:>: .OSW F TC=O+-IOO 24546 C3 -1/8-TO-1473-F

AlbR4b 0698-7288 9 RESISTOR 147K I:l. .05W F TC=O+-ICO ?4546 C3'-1/8-TO-1473-F
AlbR47 0757-041.>1 2 3 RESISTOR 68.1K I:>: .125W F T(;=O+-IOO 24546 C4-·118-T 0-6812-·F
AlbR48 Ob98-7288 9 RESISTOR 147K 1:1. .05W F TC=O+-IOO 24541. C3--1/8-TO-1473-F
AI6R49 0757-0465 6 RESHlTOR lOOK I:>: ,125W F TC=O+-IOO 245410 C4--1/8-TO-1003--F
AlbR50 0757-0465 b RESISTOR lOOK n .125W F TC=O+---IOO 24546 C4--I/B-TO-I003--F

AlbR51 01098-7288 9 RESISTOR 147K I:>: .05W F TC=O+-IOO 245410 C3"'118-T 0--147:3- F
AtbR52 0698-7288 9 RESISTOR 147K 1:1. .05W F TC=O"-IOO 24546 C3--'1/8-TO-147.3-F
AlbR53 0757-0461 2 RESISTOR b8.IK IX .125W F TC=O+-IOO 245'6 C4'--1/8-TO-6812-·F
Al bR54 0698-7288 9 RESISTOR 147K n. .05W F T(;=O+-IOO 24546 C3-1/8-TO-1473-F
AlbR55 0757-0461 2 RESISTOR 68.IK I:>: .125W F TC=O+-IOO 24546 C4--1/B-TO-6812-F

AlbR5b 0698-0084 9 I RESISTOR 2.ISK IX .1251.1 F TC=O+-IOO 24546 C4-1/8-TO-2151-F
AI6R57 0757-0280 3 RESISTOR IK IX .125W F TC=O+-IOO 2454b C4-1/B-TO-1001-F
AlbR58 Ob98-3444 1 1 RESISTOR 316 t:>: .125W F TC=O+-IOO 24546 C4-1/8-TO-316R--F
AlbR59 0698-5469 4 I RESISTOR B,b65K IX .125W F TC=O+-IOO 24546 C4-I/B-TO-8665R-F
AlbRbO 0698-8849 0 I RESISTOR 45.31( .1:>: .1251.1 F TC=0+-25 20480 069B-8849

AlbRbl 0698-63100 6 2 RESISTOR 10K .1:>: .125W F TC=0"-25 28480 01..98-b360
AlbRb2 0757-034b 2 RESISTOR 10 I:<. .125W F TC=O+-IOO 24546 C4-1/8-TO-IORO-F
AlbRb3 Ob83-3355 2 2 RESISTOR 3.3H 51: ,25W Fe rC=-900/+-1100 01121 Cft3355
Al bRb4 0683-3355 2 RESISTOR 3.3H 51'. .25W FC TC=-900/+1100 01121 C1\3.355
AI6Rb5 0757-0288 I I RE!HSTOR 9.09K I:>: ,125W F TC=0+-100 19701 MF4CI/8-TO-9091-F

AlbRbb Ob98-8862 7 I RESISTOR S.8K .1:<. .12SW F TC=0+-25 28480 0698--8862
AI6Rb7 0757-0442 9 RESISTOR 10K 1% .125W F TC=O+-IOO 24546 C4-I/B-TO-1002-F
AtbR68 0757-044;? 9 RESISTOR 101( 1:1. .125W F TC-O"-IOO 24546 C4-1/8-TO-1002--F
AlbRb9 0698-3457 6 RESISTDR 31l.K IX ,125W F TC=O'-IOO 28480 0698-3457
AlbR70 0698-31100 8 RESISTOR 31.bl( IX ,125W F TC=O+-IOO 24546 C4-1/8-TO-316?-F

See introduction to this section for ordering information
1<Indicates factory selected value
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A16R71 0757-0442 9 RESISTOR 101( IX ,125W F TC=O+-IOO 24546 C4-1/B-TO-l002-F
Alt.R72 0690-3457 6 RESISTOR 316K IX ,125W F TC=O+-IOO 2B4BO 069B-3457
A16R73 0683-6B45 I I RESISTOR 6BOK 5X ,25W FC TC=-BOO/+900 01121 CB6B45
AI6R74 2100-1973 4 I RESISTOR-TRMR 200 lOX WW TOP--ADJ 20-1RN 02660 3BIOP-201
AI6R75 0757-0401 0 RESISTOR 100 IX .125W F TC=0+-100 24546 C4-1/B-TO-l0l-F

AI6R76 069B-3160 8 RESISTOR 31,6K IX .125W F TC=O+-IOO 24546 C4"I/B-TO-3162-F
AI6R?7 0757-0442 9 RESISTOR 10K IX .125W F TC=0+-100 :'4546 C4"I/B-TO-l002-F
AI6R7B 0757-0465 6 RESISTOR lOOK IX ,125101 F TC=O+-IOO 24546 C4-1/B-TO-IOD3-F
A16R79 0757-0465 6 RESISTOR lOOK IX .125101 F TC=0+-100 24546 C4-1/B-TO"1003-F
AI6RBO 069B··3155 I 1 RESISTOR 4.64K IX .125101 F lC=0+-100 24546 C4-I/B-TO-4641-F

A16RBI 069B-3260 9 2 RESISTOR 4b41( IX ,125101 F TC=O+-IOO 204110 06911--3260
AI6R82 0698-3160 8 RESISTOR 31,6K IX ,125W F TC=O+-IOO 24546 C4-I/B-TO-JI62-F
A16R8J 0757-0279 0 RESISTOR 3.16K IX ,125101 F TC=0+-100 24546 C4-1/B-TO-3161-F
AI6RB4 0757-0465 6 RESISTOR lOOK IX .125101 F TC=O+-IOO 24546 C4-I/B-TO--I 003- F
A16RB5 069B-3160 B RESISTOR 31,6K IX .125W F TC=O+-IOO 24546 C4--I/B-TO-3162-F

AI6R86 0757-0279 0 RESISTOR 3.16K IX ,125W F TC=O+-tOD 24546 C4-I/B-TO-3161-F
A16RB7 0757-0465 6 RESISTOR lOOK IX .125101 F TC=0+-100 24546 C4-1/B-TO-l003-F
AI6RB8 0757-0439 4 I RESIS1CJR 6,B1K IX .125101 F TC=O+-IOO 24546 C4---I/B-TO-6Bll-F
A16RB9 069B-3159 5 I RESISTOR 26,IK IX .125W F TC=O+-IOO 24546 C4"-I/B-TO-2612-F
A16R90 0698-3450 9 RESISTOR 42.21< IX ,125W F TC=O+-IOO 24546 C4-I/B-TO-4222-F

A16R91 0757-0465 6 RESISTOR lOOK IX ,125101 F TC=0+-100 24546 C4'-1 IB-TO --I 003-F
AI6R92 0757-0346 2 RESISTOR 10 IX .125101 F TC=O+-IOO 24546 C4-1/B-TO-IORO-F
A16R93 069B-3450 9 RESISTOR 42.21{ IX .125W F TC=O+-IOO 24546 C4-1/B-TO-4222-F
AI6R94 0698-7B64 7 1 RESISTOR 794 .25X .125W F TC=O+-IOO 19701 HF4Cl/B-TO-794R-C
A16R95 0757-0199 3 RESISTOR 21.5K IX ,125W F TC=O+-IOO 24546 C4-'I/B-TO-2152-F

AI6R96 0757-0289 2 RESISTOR 13,3K IX .125W F TC=O+-IOO 19701 HF4CI/B-TO-1J32-F
A16R97 0757--0458 7 1 RESISTOR 5t.tt< IX .125W F TC=0+-100 24546 C4-1/B-TO-5112-F
AI6R9B 0757-0442 9 RESISTOR 10K IX .125W F TC=O+-IOO 24546 C4-I/B-TO-I002-F
A16R99 0757-0123 3 RESISTOR 34,8K IX .125101 F TC=O+-IOO 28480 0757-0123
AI6RIOO 0757-0200 7 I RESISTOR 5,62K IX .12SW F TC=O+--I00 24546 C4-I/B-TO-5621 -F

A16RIOI 069B-6630 3 2 RESISTOR 20K .IX .125101 F TC=0+-25 2B4BO 0698-6630
AI6RI02 0757-0199 3 RESISTOR 21.5K IX ,125101 F TC=0+-100 24546 C4-1/8-TO-2152-F
A16RI03 0698-726B 5 RESISTOR 21.5K IX ,05W F TC=0+-100 24546 C3-1/B-TO-2152-F
AI6Rl04 0698-6630 3 RESISTOR 20K .IX .125101 F TC=0+-25 284BO 0698-6630
A16Rl05 0757-0199 3 RESISTOR 21,5K IX .125101 F TC=O+-IOO 24546 C4-1/8-TO-2152-F

A16Rl06 069B-726B 5 RESISTOR 21.5K IX .05101 F TC=0+-100 24546 C3--1/B-TO-2152-F
A16Rl07 069B-6360 6 RESISTOR 10K .IX .125W F TC=0+--25 2B4fJO 0698-6360
AI6Rl08 0757-0199 3 RESISTOR 21.5K IX ,125101 F TC=0+-100 24546 C4"1/8-TO-2152-F
A16Rl09 069B-7268 5 RESISTOR 21.51( IX ,05W F TC=0+-100 24546 C3-1/B-TO-2152-F
AI6RIIO 069B-8B61 6 1 RESISTOR 6,66K .IX ,125W F TC=0+-25 284BO 069B-8B61

A16Rl 11 0757-0199 3 RESISTOR 21.5K IX .125W F TC=O+-IOO 24546 C4--1/8-TO-2152-F
A16R1l2 069B-726B 5 RESISTOR 21.5K IX .05W F TC=0+-100 24546 C3--1/B-TO-2152-F
A16R113 069B-3237 0 1 RESISTOR 5K .25X .125W F TC=0+-50 284BO 01>9B-3237
A16R114 0757-0199 3 RESlfiTOR 21.5K IX .125W F TC=O+-IOO 24546 C4-1/B-TO-2152-F
AlbR115 0698-726B 5 RESISTOR 21,51( IX ,05W F TC=O+-IOO 24546 C3-1/B-TO-2152-F

A16Rlt6 069B-8172 2 1 RESISTOR 4K .25% .125W F TC=0+-50 19701 HF4Cl/B-T2-4001-C
A16Rlt7 0757-0199 3 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/B-TO-2152-F
AI6RliB 0698-726B 5 RF.SIr.TOR 21.5K 1% ,05W F TC=0+-100 24546 C3-1/B-TO-2152-F
AI6RI19 069B-llB6B 3 1 RESISTOR 2,2151( ,25% .125W F TC=0+-100 ?84110 069il-BB6B
A16RI21 0698-3156 2 RESISTOR 14,7K 1% .125W F TC=O+-100 24546 C4-1/11-TO-1472-F

A16R122 0757-02BO 3 RESISTOR lK 1% .125W F TC=O+-IOO 24546 C4-1/B-TO-l001-F
A16R123 069f.l-3260 9 RESISTOR 464K IX .125W F TC=0+-100 <.B480 069B-3260
A16RI24 0757-02BO 3 RESISTOR IK IX ,125W F TC=0+-100 24546 C4-1/B-TO-1001-F
A16R125 0757--02BO 3 RESISTOR lK IX ,125101 F TC=0+-100 245-46 C4--1/B-TO-1001-F
A16RI26 0757-0442 9 RESISTOR 10K 1% ,125W F TC=O+-IOO 24546 C4-1 18-TO-I 002-F

AI6RI27 069f.l-3167 s 2 RESISTOR 2:>K 1l:. ,125W F TC=0+-100 24546 C4 -1 IB-TO-2532--F
A16RI2R 0757-0462 3 2 RESISTOR 751( 1% .125W F TC=0+-100 24546 C4-'I/B-TO-7502-F
A16RI29 NOT ASSIGNED
A16R129 0757-0462 3 RESISTOR 751( n. .125W F TC=0+-100 24546 C4-'I/11-TO-7502-F
A16R130 0698-3167 5 RESISTOR 25K IX ,125W F TC=O+-IOO 24546 C4-I/B-TO--2502-F

A16RI31 2100-3109 2 I RESISTOR-TRMR ?I( 10l:. C SIDE--ADJ 17--TRN 02111 43P202

A16TPI 1251-0600 0 6 CONNECTOR-SCL CONf PIN 1 . 14-HM-f1SC- SZ SQ 28480 1251-0600
A16TP2 1251-0600 0 CONNECTOR-SGL CONT PIN 1 .14-HM-BSC-S7 SQ 284BO 1251-0600
AlbTP3 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14--HH--IlSC-SZ SQ 284110 1251-0600
AI6TP4 0360-0077 5 I TERHINAL-STUD SGL-TUR SWGFRM-HTG 284BO 0360-0077
A16TP5 1251-0600 0 CONNECTOR--SGL CO NT PIN 1.14-HH--IlSC-SZ SQ 2B480 1251-0600

A16TP6 1251-0600 0 CONNECTOR-SCL CONT PIN 1, 14--HH--IlSC-SZ SQ 20480 1251-0600
At6TP7 1251-0600 0 CONNECTOR--SGL CO NT PIN 1.14-HH-1l5C-SZ 5Q 28480 1251-0600

A16Ul 1826-0261 B 1 IC OP AHP LOW-NOISE TO--99 PKG 28480 lB26-0261
AI6112 1826-009? 3 2 IC OP AHP GP DlIAL TO-99 PKG 2B480 lB26-0092
A16U3 1820-0223 0 I IC OP AMP GP TO--99 PKG 3L585 CAJ01AT
A16114 1826-0026 3 1 IC COHPARATOR PRCN TO-99 PKG 01295 LH311L
A16U5 1820-1550 II I IC GATE CHOS OR QUAD 2--INP 3L505 CD4071BF

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Otv Description Mfr Mfr Part NumberDesignation Number 0 Code
AlbUb 1820-1:151 9 2 IC GATE CMOS AND QUAD 2-INP 3lSGS CD4081BF
AlbU7 1820-1551 9 IC GATE CMOS AND QUAD 2'~INP 31..585 CD4081BF
AlbU8 1820-1592 8 I IC INV CMOS HF.:X I-INP 04713 MC140b9UBCL
AlbU9 182b-0092 3 IC 01' AMP GP DUAl.. TO--99 PI(G 2B48C 18;;»6-0092
AlbIJIO 1010-0208 0 I NETWORK --RES B-SIP6B.OK OHM X 7 a1121 2DBAbB3

Al bVR I 1902-0025 4 2 OIODE-ZNR 10V 51 00-35 Pll=.4W TC=+.06" 2[1480 1902-0025
AlbVR2 1902--0041 4 2 DIODE-ZNR 5.11V 5X DO-3S I'D=.4W 28480 1902-0041
AlbVR3 1902-0025 4 DJODE-ZNR 10V 5% 00--35 PD=.4W TC=+.06%. 20480 1902·-0025
AlbVR4 1902-3171 7 B DIODE--ZNR IIV ~JX DI)--35 PD=.4W '1'C=+.362;:: ;',8480 1'")02-3171
Al bVR5 1902-3171 7 DIODE-ZNR IIV 5" DO--35 PD=.4W T"=+.062% 28480 1902-3171

AlbVRb 1902-3171 7 OIIlDE-ZNR IIV ~,x DIl--35 1'0= .4W TC=+.062" 20400 1902-3171
Al bVR7 1902-3171 7 DIOllE--ZNR IIV 5" DO--35 PJl=.4W TC=+. Cb2X. 20480 1902--3171
AlbVR8 1902-3171 7 DIODE-"ZNR IIV 5':' DO-·35 PD=.4W TG=+.062X 28480 1CJ02-3171
Al bVR9 1902-3171 7 DIODE-ZNR ltv 5" DO-35 PD'".4W TC=+.Ob2" 28480 1902-3171
AlbVRIO 1902-3171 7 JlIODE--ZNR IIV ~;X DO -::\5 P])=.4W "fC=+. :)62';(; ,,0480 1902-3171

AlbURl1 1902-0041 4 DIODE-ZNR 5. t tV 5'% DO-xs I'D=.4W 28480 1902..-0041
AlbVRI2 1902-3171 7 DIODE.... ZNR IIV ~~,X DO--35 rO=.4W TC=+.062" 28480 I'JD2-3171

See introduction to this section for ordering information
*Indicates factory selected value
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At7 00569-60066 2 1 F~EQlJENCY CONTROL ASSEMBLY 28480 08569-&00&&

A17Cl 0180-0229 7 1 CAPACITOR-FXD 33UF+-l0X 10VDC TA 56289 150D33&X9010B2
A17C2 0160-3877 5 " CAPACITOR-F XD 100PF +-20X 200VDC CF.R 284130 0160-3877
A17C3 0160-3877 5 CAPACITOR-FXD 100PF +-20X 200VDC CER 28480 0160-3877
A17C4 0160-3877 5 CAPACITOR--FXD 100rF +-20X 200VDC CER 28480 0160-3877
At7C5 0180-0116 1 1 CAPACITOR-FXD b.8UF+-l07. 3c.VDC TA 56289 150D685X9035B2

A17C6 0160-31377 5 CAPAClTOR-FXD 100PF +-2070 200UOC CER 28480 0160-3877
A17C7 0160-3877 5 CAPACITOR-FXO 100PF +-207. 200VDC CER 20480 0160-3877
A17C8 0160--,3877 5 CAPACITOR-FXD 100PF +-2070 200VDC CER 28480 0160-3877
A17C9 0180-1731 8 4 CAPACITOR-FXD 4,7UF+-l07. 50VDC TA 56289 150Jl475X9050B2
A17Cl0 0180--1731 8 CAPACITOR-FXD 4.7lJF+-l0% 50VOC TA 510289 150D475X9050B2

Al 7Cl 1 0180-174b 5 2 CAPAcnOR-FXD 15UF+-l0% 20VDC TA 56209 150D15bX9020B2
A17C12 0180-0197 13 2 CAPACITOR--FXD 2. 2I1F-'---1 07. 20VDC TA 56289 150D225X9020A2
A17C13 0180-1746 5 CAPAcnOR-FXD 15lJF+-l0X 20VOC TA 56289 150D15bX9020B2
A17C14 0180--0197 8 CAPACITOR--FXD 2.2UF+--l07. 20VDC TA 5b2139 150D225X9020A2
A17C15 0180 -1731 8 CAPAr.nOR-FXD 4.7UF+-l07. 50VDC TA 56289 150D475X9050B2

A17Cl1o 0180--1731 8 CAPACITOR-FXD 4.7lJFf-l0% 5l)VDC TA 56289 150D475X9050B2

Al 7CR1 1901-0050 3 31 DIODE-SWITCHING 80V 200MA 2NS DO--35 28480 1901-0050
A17CR2 1901--0050 3 DIODf.-SWITCIHNG 80V 200M 2NS 1)0-35 28480 1901-0050
A17CR3 1901-0050 3 DIODE--SWITCHING 80V 200M 2NS DO--35 28480 1901-0050
A17CR4 1901-0050 3 DIODE--SWITCI-ITNG 80V 200MA 2NS DO-35 ;,8480 1901-0050
A17CR5 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS DO-35 20480 1901-0050

A17CR6 NOT ASSIGNED
A17CR7-
A17CR32 1901-0050 3 DIODE-SWITCHING 80V 200l1A 2NS DO--35 28480 1901-0050

A17L1 9140-0210 1 4 INDUCTOR RF-CH-I1LD 100UIi 57. o166DX0385LG 28480 9140-0210
A17L2 9140-0210 1 INDUr.TOR RF-CH--I1LD 100UII 570 01MDX o385LG 28480 9140-0210
A17L3 9140-0210 1 INDUCTOR RF-CH-MLO 100UH 5X .1 senx.385LG 28480 9140-0210
A17L4 9140-0210 1 INDUCTOR RF-CH--I1LD 100UII 570 , 166DX o385LG 20480 9140-0210

A17MPI 1480-0073 b 2 PIN-ROLL o062-IN--DIA .25-IN-L.G [IE-CIJ 28480 1480-0073
A17HP2 4040-0748 3 1 EXTR-PC BD BLK POLYC o062-BD--THI(NS 28480 4040-0748
A17MP3 4040-0754 1 1 EXTR--PC BD BL.U POL.YC .062--BO-THKNS 28480 4040-0754 •A17Ql 1855-0020 8 19 TRANSISTOR J-FET N-CHAN D--1I0DE TO-18 51 28480 1855-0020
A17Q2 1855-0020 13 TRANSISTOR J-FET N-CHAN D--MODE TO-18 51 28480 1B55-0020
A17Q3 1855-0082 2 3 TRANSISTOR J-FET P--CHAN D--HODE 51 28480 1855-0082
A17Q4 1855-0020 B TRANSISTOR J-FET N-CHAN D-110DE TO-18 51 2B480 lB55-0020
A17Q5 1855-0082 2 TRANSISTOR J-FET P-CHAN D--1I0DE 51 20480 1855-0082

A17Qb lB~J5-0020 8 TRANSISTOR J-FET N-CHAN D-HOOE TO-18 31 28480 1B55-0 020
A17Q7 1B55-0082 2 TRANSISTOR J-FET P-CHAN D--HODE 51 20480 11:155-0082
A17Q8 1855-0020 8 TRANSISTOR J-FET N-CHAN D--MODE TO-18 51 2B480 1BS5-0 020
A17Q9 1054-0404 0 17 TRANSISTOR NPN 51 TO-18 PDc360HW 28480 1854-0404
A17Ql0 18~.i5-0020 8 TRANSISTOR J -FE.TN'-CHAN D'-110DE TO-18 51 28480 lF155-0020

AI7Qll 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD'=3bOHW 28480 1854-0404
A17Q12 1855-0020 8 TRAIVSISTOR J-FET N-CHAN D-1100E TO-18 51 28480 lfJ55-0020
AI7Q13 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD~3bOHW 28480 1854-0404
A17Q14 1855--0020 8 TRANSISTOR J-FE.T N--CHAN D"1I00E TO-IB SI 28480 lB55-0020
A17Q15 1854-0404 0 TRANSISTOR NPN 51 TO--18 PD~3bOI1W 28480 1854-0404

A17Q16 1055··0020 8 lRAN51STOR J -FET N--CHAN O--MODE TO-18 SI 28480 185S-0020
A17Q17 1854-0404 0 TRANSISTOR NPN 51 TO-18 PDc360HW 28480 1054-0404
A17Q18 1855-0020 8 TRANSISTOR J -FET N-CHAN D"MODE 10-18 51 28480 1855-0020
AI7Q19 1854-0404 0 TRANSISTOR NPN 51 TO--18 PD~360HW 28480 1854-0404
A17Q20 1855-0020 8 TRANSISTOR J -FE_T N--CHAN D-MOOE TO-18 51 28480 1B55-0 020

A17Q21 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD~360HW 20480 1854-0404
A17Q22 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD~3bOMW 28480 lf154-0404
A17Q23 1855-0020 8 TRANSISTOR J-FET N-CHAN D-HODE TO-18 51 28480 1855-0020
A17Q24 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=31oOI'lW 28490 1£154-0404
A17Q25 1855·-0020 8 TRANSISTOR J-FE1 N-CHAN D-110DE TO-18 51 28480 1855-0020

A17Q2b 1854-0404 0 TRANSISTOR NPN 51 TO-18 PDc3631'1W 28480 ](154-0404
A17Q27 1855-0020 8 TRANSISTOR J-FET N-CHAN D-HODE TO-18 51 28480 1855-0020
A17Q28 11354-0404 0 TRANSISTOR NPN 51 TO-18 PD=3bOI1W 28480 1854-0404
A17Q29 1855--0020 8 TRANSISTOR J-FET N-CHAN D--HODE TO--l0 51 28480 1855-0020
AI7Q30 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=3bOMW 284BO 1854-0404

A17Q31 1855-0020 8 TRANSISTOR J-FET N-CHAN i)-HOoE TO-18 51 28480 1855-0020
A17Q32 1854-0404 0 TRANSISTOR NPN !H TO-18 PD=3bOMW 28480 1854-0404
A17Q33 1855-0020 8 TRANSISTOR J-FET N-CHAN D-110DE TO--18 51 28480 1855-0020
A17Q34 1854-0404 0 TRANSISTOR NPN SI TO-18 PD=3bOMW 28480 lfi54-0404
A17Q35 1855-0020 8 TRANSISTOR J -FET N--CHAN D--HODE TO--18 51 28480 1855-0020

A17Q36 1854-0404 3 TRANSISTOR NPN 51 TO-18 PD=~60I1W 28480 1854-0404
AI7Q37 1853-0007 7 1 TRANSISTOR PNP 2N3251 51 TO-18 PD~36011W 04713 2N3251
A17Q38 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=3&0I'lW 28480 1854-0404
A17Q39 1854-0404 0 TRANSISIOR NPN 51 TO--18 PDc3bOHW 28480 1854-0404
A17Q40 1855-0020 B TRANSISTOR J-FET N-CHAN D---MODE TO-18 51 284BO 1855-0020 •--

See introduction to this section for ordering information
*Indicates factory selected value
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A17Rl 0698-8832 1 1 RESISTOR 12.3K .t x .1251.1 F TC=0+-'10 28480 0/198-8832
A17R2 0698-8033 2 1 RESISTOR 10K .n: .12~;W F TC=0+···10 2il400 o69il"·8833
A17R3 0698-3453 2 1 RE.SISTOR 196K i x ,125W F TC=0+-'100 24546 C4-1/8-TO-1963-F
A17R4 0698-32hO 9 1 RESISTOR 464K lir. .125W F TC=0+'-100 28480 069il··32(,0
A17R5 0698-8807 0 1 RESISTOR 39K .1% . t~5W F TC=O+-?5 28480 0698-8807

At7Rb 0698-0085 0 ;> RESISTOR 2.blK 1% ,125W F T(;=0+"·100 24546 C4·1/8-TO"·;>611··F
A17R7 0757-'0416 7 1 REGISTOR 511 n . 1 ;:~:';'} '" F TC=0+-'100 24~Hb C4'''1/8-TO-511R-F
A17R8 0757-028C 3 1 RESISTOR 11( 1% .1251.1.I F TC=ll+·-IOO 24546 C4-1/8-TO-l00l-F
A17R9* 0698--3158 4 1 RESISTOR 23.7K lir. .1:~5W F lC=O·t-lOO 24!".i4b C4 "1/8-TO-2372-·F
A17Rl0 01098-8838 7 1 RESISTOR 3.52K .1ir. ,1251.1 F TC=O+-IO 28480 069a·-8838

A17Rli 2100,-1972 3 6 RESI~"'OR-'lRMR 2!)K 10% WW HIDE-- AOJ 20-~n~N O~?660 3810P--'203
At7R12 0757-0394 0 2 RESISTOR 51.1 n. .125W F TC=O+--·I un ?4546 C4-1/8-TO-51~I-F

A17RI3 0698-,8835 4 I RESISTOR ~.K .vx .1::5W F TC=O'·-I I) ;>8480 0698-·8835
At7R14 0698-8885 4 19 RFSISTOR 20K .01 x .125W F TC=0"-10 20480 ll(.98"-8885
AI7R15 01098--8005 4 t~E8ISTOR 20K .01% .1;~5W F TC=().·~··l 0 ~0480 06'"18-8885

At7Rlb 0698-0085 0 RfsrSTOR 2. ~,11( 1% .12~)W F Te=O·...-IOO ?45"~1 C4"1/8-TO-2~II-F

A17RI7 0698-8805 4 RESISTOR 20K .01% .1;':OW F IC=O "-1 J 204BO 0l>98-881J5
A17R18 0698-10248 9 2 RESISTOR 'lOOK n. .125W F T\:=O+·-IOll ;>fl4flO 0698'-10248
AI7RI9 0698-8885 4 rU::SIBTOR 20K ,01% .1 F~5W F TC=O+-·IO ;".fl480 0698-88135
A17R20 0757-0317 7 1 RESISTOR 1.331( lir. .125W F I(;=O+·-I 0 0 24546 C4-1/8-TO-1331-F

A17R21 0698-·8885 4 RESISTOR 20K .01% .1~~5W F TC=O+-IO ;!O480 0698-8885
A17R22 0698-61030 3 2 RESJSTOR 20K .1% .125W F TC=0+---25 28480 0698--6630
AI7R23 0698-8885 4 RESISTOR ;~l)t< .01% .125W F TC=0+-10 28480 r1698-8885
At 7R24 0757-0465 10 10 RESISTOR lOOK 1% .1251.4 F TC=O+···IOO 24~46 C4- 1/8·-TO"·1003·-F
A17R25 0757--0199 3 28 RESISTOR 21. ~!K 1% · 1 ~~~Jl,J F TC=O "-1 00 24546 C4-1/B-TO-2152-F

A17R2b 0757-0458 7 2 RESISTOR 51.11( 1% .1251.4 F IC=O+-Ir.O 24546 C4-1/8-TO-5112-F
A17R27 0757--0458 7 RESISTOR 5t.1K 1% .1:'!5W F TC=O .-,1 00 24546 C4-I/B-TO-5112-F
A17R28 0757-0465 10 RESISTOR lOOK 1% .125W F TC=0+'-100 24546 C4· 'I/B-TO"-1 0 [.3·-F
A17R29 0757-0440 7 2 RESISTOR 7.:7!K 1% .lc~.W F rc"o '·_·1 00 245~6 C4"1/8-TO-7501-F
At 7R30 0698-31510 2 3 RESISTOR 14.7K 1% .125W F TC=O"'-IOO 245-46 C4 .. 1/8-TO-1472-F

A17R31 0757,-04105 6 RESISTOR 10JK 1% .125W F TC"O '--·1 00 24546 C4-1/8-TO-l003-F
A17R32 0757-0440 7 RESISTOR 7.51< n. .125W F TI;=0·.···100 24546 C4'-1/8-TO..·750 1-F
AI7R33 0698-3156 ;> RESISTOR 14.7K 1% · U,~5W F TC=O.-IOO 24546 C4"1/8-TO-1472-F
A17R34 0698-8885 4 RESISTOR 20K .01% .125W F TC=O·'-IO 204flO 0109a-8885
A17R35 0698-·fl845 6 2 R£8ISTOR 124.4t,K .1% .125W F TC=O+--£~~i 28480 0698-8845

A17R36 01098-88810 5 3 RESISTOR 4K .01ir. .125W F T(;=0+-10 20480 0690--888/'
A17R37 0757-0465 6 RE9lG'TOR 1001( 1% .1 ;.~~.)W F TC=O+-"I 0 0 24546 C4--1/8-TO-1003-F
A17R38 0'757-0199 3 RESISTOR 21.51< Iir. .1~'!5W F TC=O+'-IOO 24546 C4"~1 /B-·TO--2152···F
A17R39 07~,7-0199 3 RESISTOR 21 .sx 1% .1;!.5W F '-C=0+-100 245410 C4·--1/8-TO-2152-·F
A17R40 01098-8885 4 RESJSTOR 20K .01% .125W F TC=O+-IO 28480 01:.,98,-8885

A17R41 0698-8844 5 2 REsn1TDR 248.9K .n .12~iW F TC=O"'-Z~5 284BO 01>98-8844
A17R42 0683-10855 3 4 RESISTOR 6.81'1 5% .2511 Fe TC,o-900/+ II 00 01121 CB6855
A17R43 2100-1972 3 RF:SlSTOR'~"RMR 20K 10% I.W SIDE-ADJ 20-TrlN 021060 3810p···203
A17R44 0698-8887 10 2 RESISTOR 81( .01% .125W F TC=O+'-IO 20480 01>98-8887
A17R45 0757-04105 (, RESlnTOR lOOK 1% .125W F TC=O+-IOO ;>4546 C4-1/8-TO-1003-F

A17R4b 0757-0199 3 RESISTOR 21.51< 1% .125W F TC=O"'-1 0 0 24546 C4"·1/8-TO-215;?,·-F
A17R47 0698-8885 4 RF.S1STOR 21lK .01% · 1 ;:'~~JW F TC=O '·-1 0 ~0480 06'i8-86B5
A17R~8 Ob98-8B43 4 " RESISHlR 373.4K .1% .125W F TC=O+-25 2f1480 01098'-B843
A17R49 111083-10855 3 RESISTOR 6.81'1 Sir. .25W FC TC=-900/+1100 01121 CH6955
A17R50 2100-197? 3 Rf.SISTOR-TRHR 20K 10ir. WW SIDE-ADJ ?t;'-TRN 026fJO 3fll0P-203

At 7R51 0698-8B88 7 2 RI,SISTOR 121< .ni x ,125W F T(;=O ....-IO ?O480 069B..·8888
A17R52 0757-0465 10 RESISTOR lOOK n. .125W F TC=0+-10ll 24546 C4-1/8-TO-IOG3-F
A17R53 0757-0199 3 RESISTOR 2t.51( 1% .125W F TC=O+·IOO 24~"6 C4-1/B-TO-"21S;?-F
AI7R54 0698-8885 4 RESISTOR 20K .01% .12514 F TC=0+'-10 28480 069a~-88a~

A17R55 11698-8842 3 2 RESISTOR 497.81( .1% .125W F TC:=O+~-25 2f1480 0698-8842

A17R5b 0683-6855 3 RESISTOR 6.81'1 Sir. .2~iW FC TC=-90r.l+ll00 01121 CB6955
At 7R57 2100-1972 3 RESISTOR-TRMR 201( 10% WW SIDE-AD.I 20 ..·TRN (lcb60 3010P-203
AI7R58 01098-8889 8 ;> RESISTOR 16K .01% .125W F TC=O+'-1 II 28480 069a-8889
A17R59 11757-04105 10 RESISTOR lOOK 1% .12~W F TC=O+'-1 0 P. 24546 C4-1/8-TO-IOG3-F
A17RbO 0757-0199 3 RESISTOR 21.51( 1:<- .125W F TC=O+'-'I 0 0 24~j46 C4-1/8-TO-2152-F

A17Rbi 11698-8885 4 RESISTOR 20K .m x ,125W F TC=0+'-10 20490 0698-8805
A17Rb2 Ob98-88~1 2 2 RESJSTOR 622.31( .1ir. ,12514 F TC=O+-2~ 28480 Obs'a'-8841
A17Rb3 11683-10855 3 RESISTOR 6.81'1 Sir. .2511 FC TC=-900/"1100 01121 CB6855
AI7Rb4 2100-1972 3 RESISTOR·..1 RMR 211K 10% WW SIDE-- ADJ 20 ..,' RN :12660 3810P--203
A17Rb5 0698-8885 4 RESISTOR 20K .01% .125W F TC=O+'-10 28480 01.9a"-8885

At 7R6b 0757-0465 I. RESISTOR lOOK Iir. . t25W F T(;=O+-IOO 24546 C4-1/8-TO-l003-F
A17Rb7 0757-0199 3 RESISTOR 21.51< Iir. · t25W F TC=O+'-IOO 24546 C4-1/8'-TO-·21 :'.2--F
A17R68 0698-10240 9 RESISTOR 'lOOK lir. .125W F TC=0+'-100 20480 01,98 ..-10248
A17R69 11757,-0200 7 2 RESISTOR 5.621( 1% .1;:!5W F TC=Il+·-IOO ?4~4b C4-1/B-TO-5h21-F
A17R70 0698-8885 4 RESISTOR 20K .01% · 12~W F TC=O+--Ill 284BO 0698--8885

AI7R71 11698,-8890 1 I RESISTOR 19.512K .01% .125W F TC=P.+-IO 20480 01,9a-8890
At 7R72 01098-8886 5 RESISTOR 41( . lll% .12SW F TC=0+'-10 20480 OMO'-8Bflb
At 7R73 0757-04105 6 RESISTOR lOOK n. .12511 F TC=O+···I 0 0 24546 C4-1/8-TO-I003-F
A17R74 11757-0199 3 RESISTOR 21.51< 1% .125W F Te=O+-IOO 24546 C4'-1 /8---TO-21 ~j2-F

Al7R75 11757-0199 3 RESISTOR 21.51( lir. .12~jW F TC=O+-IOO 245410 C4-1/8-TO~~2152·-F

See introduction to this section for ordering information
*Indieates factory selected value
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Table 6·3. Replaceable Parts
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Reference l HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
-

A17R7& 0&98-B885 4 RESISTOR 20k .mx .125101 F TC=O+--tr. 2f14BO 0&98-8885
AI7R77 0698 .... 8845 & RESISTOR 124.461( .IX ,125W F TC=O-t-25 211480 0&91)-8845
AI7R78 0698--8086 5 RESISTOR 4K .01% .1~5W F TC=O+-IO 28480 0698-888&
A17R79 0757-0465 & RESISTOR lOOK n .125W F TC=0+-100 24546 C4-1/8-TO-I003-F
AI7R80 0757-0199 3 RESISTOR 21.5K IX .125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F

A17R81 0757-0199 3 RESISTOR 21.5K 1% .125W F TC=O+-IOO 24546 C4--1/8-TO-2152-F
AI7R82 0&98-8B05 4 RESISTOR 20K .OIX .12~W F TC=Q+--IO 28480 01.98-B885
A17R83 0698-8844 5 RESISTOR 248.91( .n. o 125W F TC=O+-2~i 20480 0698-8844
A17RB4 069B--8B87 & RESISTOR 8K .OIX ,125W F TC=3+-10 28480 0698-8B87
A17R85 0757-0465 & RESISTOR lOOK 1% .125W F TC=O+-IOO 2454& C4-I/8-TO-I003-F

A17R86 0757--0199 :J RESISTOR 21.5K n .125W F TC=O'--I DO ?4546 C4"1/8-TO-2152-F
A17RB7 0757--0199 3 RESISTOR 21.5t< 1::<' .125W F TC=O+-IOO 24546 C4--1I8-TO-?152-F
AI7R8B 069B--8885 4 RESISTOR 20K .01X .1;'5W F -IC=O+-IO 28480 0698-8885
A17R89 0698-8843 4 RESISTOR 373.4K .IX .1251,,1 F TC=O+-25 20480 0698-8843

I AI7R90 0698-8888 7 RESISTOR 12K .01X .125W F TC=O+-IO 28480 0698-8888

A17R91 0757-0465 6 RESISTOR lOOK 1::<' .125101 F TC=O+-IOO 24546 C4--1I8-TO-I003-F
AI7R92 0757-0199 3 RESISTOR 21.5K IX .125W F T(;=O+-IOO 24546 C4-1/8-TO-2152-F
A17R93 0757-0199 3 RESISTOR 21.51< IX .125W F TC=O-'-IOO 2454& C4---1/8-TO-2152-F
AI7R94 0698-8685 4 RESISTOR 20K .OIX .125W F TC=o+-IO 28480 0698-8885
A17R95 0698-8842 3 RESIS10R 497.8K .n. .125W F TC=O+'-25 20480 Ob9a-8842

AI7R96 0698-88139 8 RESISTOR 16K .OIX .125W F TC=O '-1 0 28480 0698-8889
A17R97 0757-0465 6 RESISTOR lOOK IX .125101 F TC=0+-100 2454& C4--1/8-TO -I 003-F
AI7R98 0757-0199 3 RESH;TOR 21.5K IX .125'" F IC=O+-I DO 2454& C4'''1/8-TO-2152-F
A17R99 0757-0199 3 RESISTOR 21.5K n. .125101 F TC=O+--..IOO 24546 C4--I/8-TO--2152-F
AI7RI00 0698-8885 4 RESISTOR 20K .01% ,125W F TC=O+-IO 28480 0698-8885

I

A17RI01 0698-8841 2 RESISTOR &22.3K .1;( .125W F TC=0+--25 2114110 0698-8841
AI7RI02 0698-8885 4 RESISTOR 20K .01;( .125W F TC=O+-IO 28480 3698-8885
A17RI03 0757-0465 & RESISTOR lOOK IX .125W F TC=0+-100 24546 C4-1/8-TO-I003-F
AI7RI04 0757-0199 3 RESISTOR 21,::=iK IX .125101 F TC=O '--I 00 2454& C4--1/8-TO-215;>-F

, A17RI05 0757-0199 3 RESISTOR 21.51( 1::<' .125101 F TC=0+-100 24546 C4"-1/8-TO-2152--F

AI7RI06 0699-1025 ;> I RESISTOR--83.33K 0I1H .01% .12W 28480 06'i9--1025
A17RI07 0699-1 D?? 4 3 RESISTOR-3.IIH OHH .25:<' .12101 28480 0699-1027
AI7RI08 O~)99-"1 O;~4 I 3 RF..SISTOR-lflK OHH .OIX .12101 ::'fl480 0699-1024
A17RI09 0757-0465 6 RESISTOR lOOK IX .125W F TC=O+--IOO 24546 C4-1/8-TO-I003-F
AI7R1l0 0757--0199 3 RESlSTOR 21,5K IX .125W F TC=O'-IOO 245410 C4-I/8-TO-2152-F

A17RIII 0757-0199 3 RESISTOR 21.5K IX .125101 F TC=O+-IOO 24546 C4--1/8-TO-2152-F
AI7RI12 0£>99-1026 3 I RESHnOR,"SOK OHH .01X .12W 28480 0699-1026
A17RI13 0699-1027 4 RESISTOR-3.IIH OHH .25X , l2W 28480 0699--1027
AI7RI14 0699-1024 1 RESISTOR-10K OHH .01% .12W 28480 0699-1024

I
A17RI15 0757-04105 & RESISTOR lOOK 1::<' . t2S~ F TC=0+-100 245410 C4-1/8-TO-I003-F

AI7RI16 0757-0199 :3 RESISTOR 21.::,K 1% .1~5W F TC=O+-IOO 2454& C4-1/8-TO-2152-F
A17R1l7 0757-0199 3 RF.SISTOR 21.51< 1::<. .125101 F TC=O+--IOO 24546 C4--1/8-TO-2152-F
AI7RI18 0698-6&30 3 RESISTOR 20K .IX , 1~5W F TO=0+-25 28480 0£>98-6630

I A17RI19 0698-8877 4 I RESISTOR 22. tl( .1% .1251.1I F TC=0-'-25 28480 0698-8877
I AI7RI20 0698-8806 9 I RESISTOR 33.5K .IX .125101 F -IC=0+-25 28480 0698-8806

~ A17RI21 0757-0465 & RESI5TllR 1001( 1% .125101 F TC=O+--IOO 24546 C4-1/8-TO-I003-F
A17R12~ 0757-0199 3 RF.SISTOR 21.51( 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F
AI7RI23 0757-0199 3 RESISTOR 21.51< 1::<' .125101 F TC=0+-100 24546 C4--1/8-TO-2152-F
A17RI24 0757-0200 7 RES1S·TOR 5.62K 1% .125W F TC=O"'-13D 2454& C4-1/8-TO-5621-F
A17RI25 2100-1972 3 RF.SISTOR-TRHR 20K lOX WW SIDE-AD.T 20--TRN O?b60 3810P-203

AI7RI26 0698-3438 3 I RESISTOR 147 1% .125W F -10=0+-100 245410 C4-I/8-TO-147R-F
A17RI27 0757-0394 0 RESISTOR 51.1 1% .125101 F TC=O+-IOO 2454& C4-1/8-TO-51RI-F
AI7R 128 0698-3156 2 RESISHlR 14.7K IX .125W F TC~O-'-I 03 24546 C4--1/8-TO-1472-F
A17RI29 0699-1042 3 I RESISTOR-19.23l< OHH .01X .12101 28480 0699-1042
AI7RI30 0699"-1027 4 RESISTOR--3 .11 H OIiH . 2~IX .12101 28480 3699-1027

A17R131 0699-1024 I RESISTOR-10K OHH .01X .12W 28480 0699-1024
AI7RI32 0757-0465 6 RESISTOR lOOK 1% .125\11 F TC=O '-1 00 24546 C4-1/8-TO-I033-F
A17RI33 0757-0199 3 RESISTOR 21.51( 1::<. .1?5W F TO=O-'-IOO 2454& C4--1/8-TO-2152-F
AI7RI34 0757--0199 3 RF,SISTOR 21.5K IX ,1 ~~5W F TC=O+-IOO 24546 C4--1/8-TO-2152- F
A17RI35 0757-0199 3 RESISTOR 2t.5K I;( , t2~a,,J F TC=0-'--100 24546 C4--I/8-TO-2152-F

AI7TPI 1251-0600 0 II CONNF.CTOR--SGL CONT PIN I . 14-HH -8SC-SZ SQ 28480 1251-0600
AI7TP2 1251-0600 0 CONNECTOR-SGL CONT PIN I .14-HH-llSC-SZ SQ 28480 1251-0600
AI7TP3 12:>1--0600 0 CONNECTOR-SGL CONT PIN 1.14--i'IH-8SC--SZ SQ 28480 1251-0600
AI7TP4 1251-0600 0 CONNFCTOR --SGL CONT PIN 1.14--HH--llSC-SZ SQ 28480 1251-0600
AI7TP5 12'51-0600 0 CONNF.CTOR-SGL CONT PIN I .14-- IIH-8SC--SZ SQ 28480 1251-0600

AI7TP6 0360-0077 5 1 TERHINAL-STUD SGL-TUR SIoIGFRH-HTG 28490 0360-0077
AI7TP7 1251-0600 0 CONNECTOR-SGL OONT PIN 1.14-t'l1l-8SC-flZ SQ 28480 1251-0600
AI7TP8 1251-0600 0 CONNECTOR "-SGL CONT PIN 1 , t 4-HH- BSC--SZ SQ 20480 1251-0600
AI7TP9 1251-0600 0 CONNECTOR-SGL CONT PIN I .14-t'lH-8SC-BZ SQ 28480 1251-0600
AI7TPIO 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-HH-BSC-SZ SQ 28480 1251-0600

!

AI7TPII 1251-·0600 0 CONNECTOR--SGL CONT PIN 1 .14- HH-8SC-SZ SQ ;::8480 1251-0600
AI7TPI2 1251-0600 0 CONNECTOR-SGl. CONf PIN I . 14"HH--8SC-SZ_ SQ 28480 1251-0&00

AI7UI 18~6-0261 8 8 IC OP AMP LOW-NOISE TO-99 PKG 28480 1826-0261
A17U2 1826-0261 8 IC OP AHP LOW-NOISE TO-99 PKG 28480 1826-02&1
AI7U3 1826-0261 8 IC OP AHP LOW-NOISE TO-99 PKG 28480 1826-0261
A17U4 1826-0261 8 IC OP AMP LOW-NOISE TO-99 PKG 28480 182/'-0261
AI7U5 18:'!6-0261 8 Ie OP AHP LOW-NOISE TO'-99 PKG 28480 IEl26-0261

•

•

•
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Table 6·3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part Number
Designation Number 0 Code

A17UI> 1826-"0261 8 Ie or AMP LOW-~01!,E TO-~9 PKG 284130 tl'J21>-0261
A17U7 1026-0261 8 If: or AMP UIW·-NOISE TO'~'9~) PKG 28480 1826-0261
A17U8 1826···0618 9 1 Ie OP AMP Low-·,..;rnSF:: TO··';'4"1 PKG 2B480 If.l?6-0618
A17U9 1821>-0261 8 IC OP AMP LOW-NOISE TO'-99 PKG 2tl480 1026-02/.11

A17VRI 1902"'0600 7 1 OIOOE··7NR lN027 b.?V sx 1;0··7 PO=,4W 24046 lN027
A17VR2 t 902-3002 3 1 DIODE-l.NR 2,37V 5% DO··7 rl>·=,4W TC=-.074% 20400 190?-3002
A17VR3 1902,-3102 0 2 DIODE-"lNR 12.1 'J S% 1>0-35 PD=,4101 ~B4aO 1'102-31132
A17VR4 1902-3171 7 I DIODE-ZNR IIV 5X, DO-35 PD=,4W TC=+.OfJ2~ ?f1400 1'7112-3171
AI7VR5 1902-31132 0 OIODE--ZNR I;'" 1V ~,% 110-·,35 f'D= .4W 2B4f10 1 ')02-3182

A17VRI> 1902-0041 4 I DIODE'-lNR 5.11V 5% DO-35 PP=,4W 2fl4BO 1'7112'-0041

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

AlB OB5b9-60070 8 1 FULL MlJLTIBAND ASSEMBLY ?A4RO OB51>9-b0070

A1BCl 0160-0:'02 5 4 CAPACITOR-FXD .0IAllF +-111% 200VDC POLYE 28480 0160-0302

I
AlBC2 11160-0302 5 CAPAC ITOR-·FXD ,1I1811F +',10% 200VDC POUE ~.B4BO 01bO-0302
A1BC3 0160-0302 5 CAPACITOR-FXD ,01811F +-10% 200VDC POLYE 284130 0160-0302
A18C4 0160-0302 5 CAPACITOR-'F XD .01811F .'-10% 200VDC POUE ?B4BO 01/'0-0302
A1BC5 0180-1731 13 2 CAPACITOR-FXD 4,7UF+-l0% 50VDC TA 56209 1501l475X9050B2

AI8C/, 01BO-·1746 5 2 CAPAClTOR-·FXD 1~,IJF"-'1 0% 20VDC TA 562A9 150D156X9020B2
A1BC7 0180-174b 5 CAPACITOR'-FXD 15UF+-l0% 20VDC TA 56?89 150D15bX9020B2
Al0GA OH10-1731 13 CAPAGITOR-FXD 4, 7UF.·_·10% 50VDC TA 5b2B9 15UD475X9050r,2

A1BCRI 1901-0050 3 42 DIODE'-SWITCHING BOV 200MA 2NS DO···35 2B4RO 1901-0050
A1BCR2 1901-0050 :3 DIODE···SWITCHJNG 80V 200MA 2NS 01)·-35 1:.B4BO 1901-0050
A1BCR3 1901-0050 3 DIODE-SWITCHING 80V 20011A 2NS DO-35 20480 1901-0050
A1BCR4 1901-0050 3 DJODE>SWITCIHNG 80V 200MA ?NS &0-35 284130 1901-0050
A1BCR5 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 2B480 1901-0050

MBCR6 1901··0050 3 DIOT)[>SWITCIHNG 80V 20011A ~NS DO-35 213480 1901-0050
A1BCR7 1901-0050 3 DIODE-SWITCHING 80V 20011A 2NS DO'-35 20480 1901-0050
A1BCRB 1901-0050 3 DIOOE"'SWITCIHNG BOV 200r,A 2NS DO-35 ?B480 1901-0050
A18CR9 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NG 00--35 28480 1901-0050
A18CR10 1901-00'50 3 DJODE-'SWITCIHNG 80V 200MA 2NS 1/0-35 28480 1901-0050

A1BCRII 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 2B480 1901-0050
A1BCR12 1901-0050 3 DIODE ·SWITCIHNG OOV 200MA 2NS DO-35 2134130 1901-0050
A1BCRI3 1901-0050 3 DIODE"'SWITCHING BOV 200MA 2NS DO-35 28480 1901-0050
A1BCR14 1901·-0050 3 DIODC···SWITCIHNG 80V 200MA I?NS DO--35 ;:,B480 1901-0050
A1BCR15 1901-0050 3 DIODE-SWITGHING 80V 200MA 2.NS DO·-35 28480 1901-0050

A18CRIb 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 2B4BO 1901-0050
A18CR17 1901-0050 3 DIODE-SWITCHING BOV 200HA 2NS DO'-35 284BO 1901-0050
A18CRIfl 1901-0050 3 DIODE-SWITCHING BOV 2B3MA 2NS DO-·35 28480 1901-0050
A1BCR19 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 1901-0050
A18CR20 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

A18CR21 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS DO..35 28480 1901-0050
A1BCR22 1901--0050 3 OIODE-SWITCIHNG BOV 200MA ?NS DO-35 "B480 1901-0050
A18CR23 1901-0050 3 DIODE··SWITCHING BOV 200MA 2NS DO-35 28480 1901-0050
A18CR24 1901-0050 3 DIODE-SWITCIHNG BOV 200MA eNS DO-35 r.:B4BO 1901-0050
At 8CR25 1901-0050 3 DIODE-SWITCItING 80V 200MA 2NS DO-35 28480 1901-0050

A1BCR26 1901-0050 3 DIODE;"'SWITCllING BOV 200MA 2NS &0-35 28480 1901-0050
At BCR27 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO--35 2l:l4BO 1901-0050
Al BCR28 1901-0050 3 DIODE--SWITCHING BOV 200MA 2NS 00-35 2B480 1901-0050
A18CR29 1901-0050 3 DIODE-SWITCftING 80V 200MA 2NS DO-35 20480 1901-0050
A1BCR30 1901-0050 3 DIOOE--SWITCHING 80V 200MA eNS DO-35 28480 1901-0050

A1.8CR31 NOTASSIGNEO
A18CR32 1901-0050 3 DHlDE-SWITCIHNG BOV ?OOMA ?NS 1:0-35 28480 1901-0050
At 8CR33 1901-0050 3 DIODE-SWITCHING 80V 200HA 2HS DO'-35 28480 1901-0050
A18CR34

I
1901-0050 3 OIOOE-SWITCHING 80V 200MA 2NS DO-35 284130 1901-0050

A18CR35
I

1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO--35 20480 1901-0050

A1BCR3b 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 1901-0050
At 8CR37 1901-0050 3 DIODE-SWITCHING 80V 2QOMA 2NS DO-35 2B480 1901-0050
A18CR38

i
1901--0050 3 DIODC"SWITCHING BOV 200MA 2NS DO-35 28480 1901-0050

A1BCR39 1901-0050 3 DIODE·-SWITCIHNG BOV 200MA 2NS DO-35 28480 1901-0050
A1BCR40 1901-0050 3 DIOOE'-SWITCHING BOV 200MA 2NS DO-35 2B4BO 1901-0050

A18CR41

I
1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

A1BCR42 1901-'0050 3 DIODE···SWITCIHNG BOV 200MA 2NS DO'-35 28480 1901-0050
A18CR43 1901-0050 3 DIODE-SWITCHING 80V 2DOHA 2NS DO'-35 28480 1901-0050

A18L! 9140-0210 1 4 INDUCTOR RF-CH-MLD 100LJH 5% , 1bbDX. 385L.G 28480 9140-0210
A18L2

I
9140-0210 1 INDUCTOR RF-CH-MLD 100UI·l 5% .1 bbDX,30SLG 28480 9140-0210

A1BL3 9140-0210 1 INDUCTOR RF- CH-'MLD 100LJH 5% ,1 66DX, 3B5LG 28480 9140-0210
A18L4 9140-0210 1 INDUCTOR Rf-CH···ML.D 100UH 5% , 1b6DX,305LG 20480 9140"0210

A18MPI 1480-0073 6 ~ PIN-ROLL o 062-IN--DIA . 25-·H I N-LG BE-CU 28480 1480-0073
A18MP2 I 4040-0748 3 1 EXTR-PC BD BL.K POLYC .062--BD-THKNS 20480 4040-0748
AIBMP3

I
NOT ASSIGNF,D

A1BMP4 4040-0755 2 1 EXTR·-PC BD VIO POLYC .Ob2·-BD-THKNS 28480 4040-0755

A1BQl 18~,3-0007 7 10 TRANSISTOR PNP 2N3251 51 TO-18 PD=3bor,w 04713 2N3251
A1BQ2 1854-0404 0 20 TRANSISTOR NPN 131 TO-IB PD=3bOMW 20480 1854-0404
A1BQ3 lB53-0007 7 tRANSISTOR PNP 2N3251 SI TO-18 PD=3601'lW 04713 2N3251
A18Q4 lB:,3-0007 7 TRANSISTOR PNP 2N3251 131 TO'-18 PD=360MW 04713 2N3251
A18Q5 1853-0007 7 TRANSISTOR PNP 2N3251 !:II TO-18 PD=3bOMW 04713 2N3"51

A1BQb 1853-0007 7 TRANSISTOR PNP 2N325t 51 TO'-18 PD=3/,OMW 04713 2N3251
A1BQ7 1855-0020 B B lRANSISTOR J -f ET N-'C~IAN D"MODE TO-18 51 28480 11355-0020

, At8Q8 1054-0404 0 TRANSISTOR NPN 131 TO-IB PD'=3bOMW 28480 1854-0404
A18Q9 lE155-0020 8 TRANSISTOR J -f ET N-'CHAN D··MOOE TO-18 51 211480 1855-0020
A18Ql0 1854-0404 0 TRANSISTOR NPN 131 TO-18 PD=3bOHW 20400 1854-0404

-
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•
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Table 6-3. Replaceable Parts

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

AIBQII IB55-0020 8 TRANSISTOR .I -·Fr.T N-r.HAN D· MODE TO-I 13 51 20480 1055-0020
A18QI2 1854-0404 0 TRANSISTOR NI'N 51 TO-IO P()~360MW ;.~n480 1O~)4"-0404

AI8QI3 1855-0020 8 lRAN3ISTl1R .I-'FET N-CHAN D-MODE TO-l0 51 ,'8480 1855-01120
A18Q14 1854-0404 0 TRANSISTOR NPN SI Tll'-18 pn'=360HW 281180 1034-,0404
A1BQ15 1&55-0020 8 lRANGlSTOR .r-r cr N-CHAN D··MODE TIl-'10 SI :'34811 lr~55-D020

A18Qlb 11154-0404 0 T1~.AN5ISTOR NPN 51 TO-lO PD;;<~60MW 20400 10,,4-0404
Al0Q17 1854-0404 0 TRANSISTOR NPN 81 TO-18 PD=360MW 28480 H154-0404
AI8QI8 1854-0404 0 TRANSISTOR NPN ST TO-l0 PlI=360MW 28400 10~4'-'O404

A1BQ19 1854-0404 0 TRANSISTOR NPN SI TO-18 P()=360MW ;:.8480 1(,54-0404
A1BQ20 1854-0404 0 TRANSISTOR NI:lN 51. TO-IO P()·=~~60MW 284011 111;;4--0404

A18Q21 1854-0404 0 TRANSISTOR NPN nl TO..·18 rn=360MW 204E111 11)54-0404
A18Q22 1853-0007 7 TRANSISTOR PNP ;?N3251 51 H)--18 PD=360MW 04713 2N:~c51

A18Q23 1853-0007 7 lRANSISTOR PNP ~!N3;:I~1 51 TO-'18 PD=36I1MW 04713 2N3251
A18Q24 IB53-0007 7 TllAN"ISTOR PNP :?N3251 51 TO··18 PD=360MW (14713 2N~~(~::il

A13Q25 Hi53-0007 7 1RAN~HSTOR ?NP 2N3i?51 nT. TO-'18 PD::;~6IlMW 04713 2N3i:'51

A18Q2b 1853-0007 7 TllANSISTOR PNP 2N3251 SI TO-18 PD·=3i,OMW 04713 2N;~25t

A18Q27 1854--0404 0 lRANSISTOR NPN RI TO-18 P()=360MW ;'84BO 1854'~O404

A1BQ28 1854-0404 0 TRANSISTOR NPN SI TO-18 PD=3bOMW 2D4flO W:'4-04(14
A18Q29 1854-'0404 0 lRANSlSTOR NPN 51 TO-18 PD=:36~MW 28480 1854-0404
Al8Q30 1854-0404 0 TRANSISTOR NPN SI TO-HI PD.,,360MW 2fJ4110 l(1~'4--0404

A18Q31 1854-0404 0 TRAN,,~STOR NPN HI TO-18 PD-=:36flMW 2fl480 ln54-0404
A18Q32 1854-0404 0 TRANSISTOR NPN SI TO'-10 PD"360MW 2U480 10;;4--0404
AI8Q33 1854-0404 0 lRANSISTOR NPN 51 Tll-'13 PD=360~,W ;:.84811 1(,54-0404
A1BQ34 1855-0020 8 TRANSISTOR .I'-FCT N-CHAN D-MODE TO'-1Il SI 28480 10:'5'-0020
A18Q35 IB5S"OO20 8 lRANHTSTOR .I-'F [T N-CHAN D· ~.ODE TO-10 SI ::'8480 1U55-0 020

A18Q3b 1854-0404 0 TRANSISTOR NPN SI TO'-HI PD,.360MW ,'0480 10:'4-0404
A1BQ37 IB54-0404 0 TRANSISTOR NPN 51 Tfl--18 PD'"360MW :~fJ4BO lfJ;;4'--0404
A18Q38 1855"~OO20 8 TRANSISTOR .I--FET N'-CHAN I\"MODE TO --1IJ SI ;:~n4nO 10;'5-0020

A18Rl Ol,98-b630 3 19 RESISTOR 20K .n. .125W F TI:=O+'-;>5 2fl480 069i1-bb30
A1BR2 069B-8fJ~,1 4 1 RESISTOR 34.7K .rx .125W F TC==O+'-25 2R480 0698'8851
A18R3 0757'-0199 3 32 RESISTOR 21.51( 1% .125W F TC=0 ...··10(\ 24~j46 C4·1/Aw·TO-··2152.···F
A18R4 0698-8850 3 1 RESISTOR 41.91( .j x . 12~:;W F TC=O+-;.~~=j ?O400 Of:t9B··S850
A18R5 ()b98'-b&30 3 RESISTOR 201( .1% .125W F TCtt=O .. ·-25 28400 11698,-1.630

A18Rb 01.98-1.1.30 3 RESISTOR 201< .1% .125W F TC='O+-?~ 2n400 0698-,1.1.30
AI8R7 01.98-13867 2 1 nESI5TOR 4.0i,K .IX .,c.~W F TC'='O+-2~ ~,8480 0698-81167
A1BR8 06'?8-8Bb3 8 1 RESISTOR 5.2K .1% .125W F TC==O .....··25 ,~84811 069a·-8863
A1BR9 01>98-881.4 9 I RESlSTOR 4.49~ .IX .125W F TC=0"-"5 :013480 0698-8864
A18Rl0 01.98-881.5 0 1 RESISTOR 4.451( .IX .125W F TC=<I+'-25 2fJ480 0690-8865

A18Rll 01>98"'881>6 1 1 RESISTOR 4.1K .1l:: .125W F TC=O+-25 211480 069B-8B6b
A18RI2 <1757-0199 3 RESISTOI~ 21.51( 1% .125W r TC=O+'--IOII 24546 C4·-·1 18-TO,w·~152."·F

AIF.lR13 0757-'0439 4 5 RESISTOR 6.01K IX .125W F IC=O+-1 00 24546 C4 ·1/8-TO-b811--·F
A18R14 0757-0199 3 RESISTOR 21.51( 1% .12~1W F Tr.=0+-100 24546 C4"1/8-TO--;>152-F
A1BR15 0757-0199 3 RFSISTOR 21.::';K 1l:: . 1~!5W F TC=,H-l00 ~4~46 C4···1/B-·TO-2152 ..·F

AI BRI I. 0757-0439 4 RESISTOR b.81K Il:: .1?5W F TC=O '.'-100 ?4~'i46 C4'1/8-TO-6811-F
A18R17 0757'-0199 3 RESISTOR 21 .s« tx • 12!:.·W F TC=0"'-100 ,!454b C4-1/8-TO-2152-F
A1BRI8 0757-0199 3 RESISTOR 21.51( 17. .125W F TC=O+-IOO 24541. r.4-1/8-TO-2152-F
A18R19 0757-0439 4 RESISTOR 6.81K IX .125W F TC=0.-100 2454& C4"'1/8-TO-b811-F
A18R20 0757-0199 3 RESISTOR 21.5K Il:: .12SW F TC=0+'-1011 24~.c\6 C4·-1/S-TO-2152·-F

A18R21 NOT ASSIGNED
AI8R22 0757-0439 4 RESISTOR b.81K IX .1251,.1 F TC=0·.·-100 24~46 C4 '1/8-TO-6811-F
AIBR23 0757-0199 3 RESISTOR 21.5K 1l:: .1;'~,W F IC=O "-laO 24~,4& C4 1/B-TO-2152'F
A18R24 0757-0439 4 RESISTOR b.81K Il:: .125W F TC=0"'-1011 24546 C4--1/8-TO·-6l'1I1·-F
A1BR25 0757-'0199 3 RESISTOR 21.5K ix ,1?5W F TC,.0 ...·100 24~;·46 C4-··1/B-TO-2152-F

A18R2b 0757-0199 3 RESISTOR 21.51( IX ,1251,.1 F TC=O+'-I 0 0 ~~45 46 C4"1/8-TO-2152-F
AI8R27 0757-0199 3 RESISTOR 21.5K IX .125W F TC=0 .... -100 24546 C4-1/8-TO-2152-F
A18R28 01.98-1.1.30 3 RESISTOR 20K .t x .1251,.1 F TC=O+'-25 ,,04BO 11698'..1.1.30
A1BR29 0698-61.30 :3 RESISTOR 20K .rx .1t.'5W F TC=O+-~~5 :'<lJ480 067F.l-b6;~0

A1 BR30 0757-0440 7 1 REsrSTOP 7.51< 1:': .125W F TC=0+-100 245tl6 1:4..·1/8·-TO..750 I--F

AI8R31 01>9B-32bO 9 4 RESISTOR 464K i x .1?5W F TC~0'-100 23480 0698-32110
A18R32 0757-0458 7 4 RESISTOR 51.1K Il:: . t25W F TC=0+'-10<l 24:':;46 C4·-I/B-TO·-5112..·F
A1BR33 0698-3260 9 REGISTOR 464K 1% .125W F TC~O '-·1 00 :~3 48 0 069B-32bO
A18R34 0757-0450 7 RESISTOR 51.11( 1% .125W F TC~0+-100 24546 C4-I/B-TO-5112"F
A1BR35 01.99-3260 9 RESlsrDR 464K 1% .125W F lC=0"'100 28480 069B-32bO

A18R3b 0757-0458 7 RESISTOR 51.1K 1:': .125W F TC=0+-1011 24546 C4'-1I8-TO-5112'-F
A18R37 0690-3260 9 RFSU3TOR 4b4K 1% .12~}W F TC=0 .... -·100 :'3480 0£>90-3260
A18R38 0757-0458 7 RESISTOR 51.11( Il:: .125W F TC=0 .... ·..1011 24541> C4'-1/8-TO'-5112'-F
Al0R39 0757-0199 3 RF:Fn:STOR 21 . ~iK 1l:: .125W F rC=0+--100 2454& C4"1 18-T 0-215~~-'F

A18R40 Ob9B-0083 9 1 RESISTOR 1.96K IX .125W F TC=O+'-1 0 0 24541. C4-1 IB-TO "19bl--F

A1BR41 0690-6630 3 RESISTOR 20K .Il:: .12::'~W F TC:::O"'-~:5 28480 069£1-1.630
A18R42 0&98-1.1.30 3 RESISTOR 20K ,1:<: .12~jW F TC=O+'-25 211480 06'70-1.1.30
A19R43 0699-3451. 5 3 RESISTOR 2!17K Il:: .1 ~!:::}W F TC=O '---I 011 24546 C4--1/8-TO-2873" F
A18R44 0757-0199 3 RESISTOR 21.5K IX .125W F .,-r.=0·.-1 0 0 :?4546 C4--1/8-TO-2152'-F
A19R45 0757-041.5 6 fl Rr::'.GlSTOR lOOK Il:: • l~~.iW F TC~0'-1011 24546 C4-1/8-TO-l003-F

A18R4b Ob99-B041> 9 1 RESHiTOR 16K .1% .1251,.1 F TC~O"-'25 197111 MF4CI/8·-T9"·1602·-B
A18R47 0690--6630 3 RESiSTOR 20K .1% .125W F rc-n ..·-c:~ 20400 067B"6630
A1BR4B 0&98-3451. 5 RESISTOR 207K 1% .1251,.1 F TC=O +,-1 0 0 ?4546 C4--1/0-TO-2073-F
AIBR49 NOT ASSIGNED
A19R50 0757-0465 & RESISTOR 1001( 1% .125W F TC=O+'-100 24540 C4-I/B-TO-1003-F

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code -
AIBR:;I 069B-BB59 2 I RESISTOR 12K .1X .125101 F TC=0"-25 284BO 0698-B859
At 8R52 NOT ASSIGNED
AIElR53 0757-0136 8 I RESISTOR bl9K 1X .sw F lC=O+-10D 28480 0757-0136
AtBR54 0757-0199 3 RESISTOR 21.5K n. .125W F TC=O"-IOO 24546 C4"'I/B-TO-2152-F
AlaR55 0757,-0465 6 RESISTOR lOOK 1X .125W F TC=O+-IOO 24546 C4--1IB-TO-I 003-F

Al BR56 069B-63bl 7 I RESISTOR BK .n. .125W F TC=0+-25 2fl480 069fl-63bl
AI8R57 0698-6630 3 RF.SISTOR 20K .1X .125101 F TC=0+-25 2B480 069B-6630
AtBR58 069B-3456 5 RESISTOR 2B7K n. .125W F TC=O+-tOO "454& C4-I/B-TO-2073-F
AtBR59 0757-0199 3 RESISTOR 21.5K 1:1: .125W F TC=O+-IOO 2454& C4-1/8-TO-2152-F
AIBR60 0757-0465 & RESISTOR lOOK 1:1: .12~iW F TC=O+-IOO 2454& C4-1/8-TO-1003-F

AI8Rbl 0698--&322 0 I RESISTOR 4K . n. .125W F TC=0+-25 2fl480 0&9fl-&322
At BR62 069B-&&30 3 RESISTOR 20K .1X .125101 F TC=0+--25 28480 0&98-&&30
At BRb3 0757-0467 8 2 RESISTOR 121K n. .125W F TC=O+·-IOO 24546 C4-I/B-TO-1213-F
AIAR64 0757-0199 3 RESISTOR 21.5K IX .125W F TC=O+-100 24546 C4-1/8-TO-2152-F
A'IBRb5 0757-041.5 & RESISTOR 1001i. 1:1: .12'5W F TC=O+-too 2454& C4-1/8-TO-I003-F

A18R&6 0757-0199 3 RESISTOR 21.5K IX .125W F TC=O+-IOO 24546 C4-1/8-TO-2152--F
At BR67 0757-0199 3 RESISTOR 21.5K n. .125101 F TC=O+-IOO 24541. C4-1/8-TO-2152-F
AI8R6fl 0757-0467 8 RESISTOR 121K 1X .125W F TC=O+-IOO 24546 C4--1/8-TO-1213-F
Al BRb9 NOT ASSIGNED
AIAR70 0757-041>5 I> RFSI8TOR lOOK I" .125W F TC=O+-IOO 2454& C4-I/B-TO-1003-F

At BR71 0757-0199 3 RESISTOR 21.5K IX .125101 F Te=O+-IOO 24546 C4"I/B-TO-2152·-F
AIBR?? 0757,-0462 3 I RESISTOR 75K I" .1~5W F TC=O+-IDD 24546 C4,,·I/B-TO-7502-F
At8R73 0757-0199 3 RESISTOR 21.51( IX .125W F TC=O.·-I DO "4541. C4-1/8-TO-2152-F
AI8R74 0757--0459 B I RESISTOR '56. (~K IX ,125W F TC=O+-IOD 24546 C4"'I/B-TO-5622-F
Al BR75 0757-0199 3 RESISTOR 21.5K IX .125W F TC=O+-IOC 24546 C4-1/8-TO-2152-F

AIAR76 069B"3161 9 I RES1;STOR 3B.3K IX .125W F TC=O+-IOO 24546 C4--I/B-TO-3B32"F
Al BR77 0757-0199 3 RESISTOR 21.51( 1:1: .1251.4 F TC=O+-IOO 24546 C4'-1/8-TO-2152-F
AIAR7B 07~,7-0123 3 I RESISTOR 34.8K IX .125W F TC=D.·-I DD 28480 D757-0123
At BR79 0698-8B53 6 I RESISTOR 21.98K .1:1: .125W F TC=O+-25 2R480 0&9B·-8B53
AIBR80 0698-&630 3 RESISTOR 20K .1X .125W F TC=0+-25 284BO 0698-&&30

At BR81 0698-8B56 9 I RESISTOR 13.56K .IX ,125W F TC=O+-25 28480 0f,98-885&
AIBR82 07~,7--0199 3 RESISTOR 21.5K IX .125W F TC=O+-IOO 2454& C4--1/8-TO-2152--F
At8RB3 0757-041.5 & RESISTOR lOOK 1:l: .125W F TC=O+-IOO 24546 C4'-1/8-TO--I003-F
AIBRB4 0698-'BB55 B I RE!HGTOR 1&.41.K .1% .12~W F TC=0+-25 264BO 0698-8855
A18R85 0698-&630 3 RESISTOR 20K .1:1: .125W F TC=0+-25 28480 0f,98-bb30

AI8R86 06913,,8858 I I RESI5TOR 12.4K .1X .125101 F TC=0+-25 28480 ~"98-8B58

At8R87 NOT ASSIGNED
AI8R88 0757-0199 3 RESISTOR 21.5K 1% .1251..1 F TC=O+-IOO 24546 C4-1/8-TO-2152-F
At8R89 NOT ASSIGNED
AIBR90 0698--B854 7 I RESISTOR 17.17K .IX .125W F TC=0+-?5 28480 0&98-8854

At8R91 0698-&&30 3 RESISTOR 20K .rx .125W F TC=0+-25 28480 01.98-&1.30
AI8R92 0698-8857 0 I RESISTOR 12,56K .1X ,125W F TC=0+-c5 28480 0698-8857
At BR93 0757-0199 3 RESISTOR 21.5i( 1:1: .125W F TC=O+-IOO 24~46 C4-I/B-TO-2t52-F
AIAIl94 0757-0199 :3 RESISTOR 21 .~,K 1% .1~~W F TC=O+-103 24546 C4"I/B-TO-2152-F
AIBR95 0757-041.5 I. RESISTOR lOOK 1:l: .125W F TC=O+-IOO 24546 C4-'I/B-TO--1003-F

AIBR9& 0&9B-6&30 3 REf;ISTOR 20K .IX .12511I F TC=0+--25 284BO 0691)-&&30
Al BR97 Ob98-6&30 3 RESISTOR 20K .IX .1251.1 F TC=0+-25 28480 01.98-61.30
AI8R98 069B-6630 3 RESISTOR 20K .1X .1~5W F TC=0+-25 28480 0698-1.&30
A18R99 0698-&630 3 RESISTOR 20K .1:1: .125W F TC=O+-25 2B480 01.98-1.1.30
AIBRIOO 0757-,0199 3 RESISTOR 21 . ~;K IX .12~W F TC=O+-IOO 2454& C4--I/B-TO-2152-F

A18RIOl 0&83-1055 5 2 RESISTOR 111 5X .25W FC TC=-800/+900 01121 CBI055
AIBR102 0757-0199 3 RESISTOR 21.'5K IX .125101 F TC=O+-IOO 24546 C4-I/B-TO-2152-F
AIBRI03 0757-0199 3 RESISTOR 21,5K 1:1: ,125W F TC=0+-100 24546 C4'-I/B-TO-2152-F
AI8RI04 0757--0442 9 2 RESISTOR 10K 1X .125W F TC=O+-IOO 2454& C4-1/8-TO-1002-F
AIBRI05 0&98-3450 9 2 RESISTOR 42.2K 1:1: .125W F TC=O+-IOO 2454& C4'-1/9-TO-4222-F

AIARI06 069B-6630 3 RESISTOR 20K .IX .125W F Te=0+-?5 ..8480 069B-&&30
At8RI07 0698-&1.30 3 RESISTOR 20K .1:l: .1251.1 F TC=0+-25 28400 0698-1.1.30
AIARI08 0757-0199 3 RESISTOR 21.5K IX .125W F TC=O"-IOO 2454& C4-1/8-TO-2152-F
At8RI09 0&B3-1055 5 RESISTOR 1" 5% .25101 FC TC=--BOO/+900 01121 CBt055
AI8RII0 .0757-0199 3 RESISTOR 21.5K IX .125W F TC=O+-IOO ?454b C4-1/8-TO-2152-F

AIBR111 0757-0199 3 RESISTOR 21,'51( 1:1: .12SW F TC=0+-100 2454& C4'-1/8-TO-2152-F
AIBRI12 0757--0442 9 RESISTOR 10K 1X .12SW F TC=O>-IOO 24546 C4,"118-TO-1 D02-F
A1BRI13 069B-3450 9 RESISTOR 42.2K 1:l: • 125\l1 F TC=0+-100 24541. C4-1/8-TO-4222-F

AIBTPI 1251-·0&00 0 10 CONNFCTOR-SGI. CO NT PIN 1.14"1111--IlSC-SZ SQ 28480 1251-01.00
A18IP2 1251-0&00 0 CONNECTOR--SGI. CONT PIN I . 14·-I1I1-BSC-SZ SQ 2B4BO 1251-D&00
AIBTP3 1251-0600 0 CONNECTOR-SGI. CONT PIN 1 .14-·MI1-IlSC-SZ SQ 28480 1251-0&00
A18IP4 1251·-0&00 0 CONNECTOR-SGL CONT PIN I . 14-I1I1-BSC-S2' SQ 2A480 1251-0&00
AIBlP5 03&0-0077 5 I IERI1INAL-SI1JD SGI.-IUR SWGFRM-I1TG 28480 0360-0077

AIBIP&
I

1251-0600 0 CONNECTOR-SGL CONT PIN t .14-HM·-BSC-SZ SQ 2B48D 1251-060D
AI8TP7 1251-0&00 0 CONNECTOR-'SGL CONT PIN 1.14-1111-IlSC-SZ SQ 2B480 1251-0&00
At8TP8 1251-0&00 0 CONNECTOR-SGL CONT PIN 1.14-I1H-BSC-SZ SQ 20480 1251-01.00
AIBTP9 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-I1I1-BSC-5Z 5Q 28480 1251-0&00
A18TPI 0 1251-0&00 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 284BO 1251-D&00

AIBTPII 1251-0600 0 CONNF:CIOR-SGL CONT PIN I . I 4-MI1--IlSC-SZ SQ 284BO 1251-0&00

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number D Code

AI8UI 1826-0092 3 a IC OP AMP GP DUAL TO--99 PKG 2fl480 1826-0092
AlaU2 1826--0092 3 IC OP AMP GP DUAL TO--99 PI(G 20480 1826-0092
AlaU3 1826-0092 3 IC OP AMP GP DUAL TO--99 PKG 28480 Ifl2b-0092
A18U4 182b-0092 3 IC or AMP GP DUAL TO-·99 PK(~ 28480 1026-0092
A18US 182b-0092 3 IC OP AMP GP DUAL TO·-99 PKG 284BC 1826··0092

AlaU& 182b-0092 3 IC OP AMP GP DUAL TO--99 PKG 284BC 1826--0092
AlaU? 182&-0092 3 IC OP AMP GP DUAL TO-99 PI(G 284130 t8c.6-0092
AI8U8 182&-0092 3 IC or AMP Gr DUAL TO....99 PI(G 2B4BC 182.6·-0092

AlaVRI 1902-00&4 I I DIODE-ZNR ?5V 5t DO--35 PD=, 4W Tr,=+, 05t 20480 1902-00b4
AI8VR2 1902-0041 4 I DIODE-ZNR 5,IIV 5~ DO-35 PD=,4W 28480 1902·_·0041
AI8VR3 1902-3182 0 2 DIODE--2_NR 12,IV 5~ DO-35 PD=.4W ~'B480 1902-3182
AlaVR4 1902-0025 4 1 DIODE-ZNR IOV 5~ DO-35 PD=,4W TC=+.06~ 204BO 1902'-0025
A18VR5 1902-3182 0 DIODE--ZNR 12.IV 5~ DO-35 PD=.4W 2A490 1902-3182

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts
--

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number D Code

AI9 08565-60022 6 I He DRIVER ASSEMBLY 284130 08565-60022

At9CI 0160-3466 8 2 CAPACITOR-FXD 100PF +---IOX IKVDC CER 20480 0160-3466
AI9C2 0160-0163 6 I CAPACITOR-FXD ,033UF .-10X 200VDC POLYE 213480 0160-0163
At9C3 0160-0174 9 I CAPACITOR -FXD ,47UF +80-20X 25VDC CER 28480 0160-0174
AI9C4 0160-3466 8 CAPACITOR-FXD 100PF .-IOX IKVDC CER 28480 0160-3466
A19C5 0180-2208 6 3 CAPAC ITOR-FXD 220UF+-IOX 10VDC TA 56209 150D227X9010S2

AI9C6 0180-2208 6 CAPACITOR-FXD 220UF+-IOX 10VDC TA 56289 150D227X9010S2
AI9C7 Ot80-2208 6 CAPACITOR-FXD 2201lF+-l0'X 10VDC TA 56289 150D227X9010S2
AI9C8 0180-1746 5 3 CAPACITOR'-FXD lMJF+-IO% ?OVDC TA 56289 150DI56X9020Ec2
At9C9 Ot80-t 746 5 CAPACITOR-FXD 15UF+-IOX 20VDC TA 56289 150Dt56X9020B2
AI9CIO 0180-1746 5 CAPACITOR-FXD t~.UF+'-IO% 20VDC TA 56289 150Dt56X9020Ec2

At 9C11 Ot80-1731 8 2 CAPACITOR-FXD 4,7UF+-IOX 50VDC TA 56289 150D475X905082
A19C12 0180-1731 8 CAPACITOR-FXD 4,7UF+-IO% 50VDC TA 56289 150D475X905082

AI9CR1 1901-0050 3 8 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
AI9CR2 190t-0050 3 DIODE--SWITCHINe 80V 200M 2NS DO-35 28480 1901-0050
At 9CR3 t 901-0 050 3 IlIODE-SWITCHING 80V 2nOHA 2NS DO-·35 28480 1901-0050
AI9CR4 1901-0050 3 DIOOE-"SWITCHING 80V 200M 2NS DO-35 28480 1901-0050
A19CR5 1901-0050 3 DIODE-SWITCftI NG 80V ZOOMA 2NS DO-35 28480 1901-0050

;
AI9CR6 1901-0050 3 DIODE-SWITCHING 130V 200l1A 2NS DO-35 28480 1901-0050
At 9CR7 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
AI9CR8 1901-0050 3 DIODE..-SWITCIHNG 80V 200MA 2NS DO-35 28480 1901-0050

At9El 0340-0038 6 4 TERMINAL-STUD D81.-TUR PRESS-MTG 28480 0340-0038
AI9E2 0340--0038 6 IERMINAL-SIUD DBL-TUR PRESS--MTG 28480 0340-0038
At9E3 0340-0060 4 10 TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 98291 011--6809 000 209
AI9E4 0340-0060 4 TERMINAL-STUD SPCl.-FDTHRU PRESS--MTG 98291 011-6809 000 209
A19E5 0340-0060 4 TERMINAL-STUD SPCl.-FDTHRU PRESS--MTG 9829t Otl-6809 000 209

I

AI9E6 0340-0038 6 lERMINAL-STUD DEcL--TUR PRF.SS-MTG 28480 0340-0038
At9E7 0340-0038 6 TERMINAL-STUD DIlL-TUR PRESS-HTG 28480 03<\0--0038
AI9E8 0340-0060 4 TERMINAL-STUD SPCl.-FDIHRU PRESS-MTG 9829t 011-6809 000 239
A19E9 0340-0060 4 TERMINAL-STUD SPCL--FDTHRU PRESS-MTG 98291 011-6809 000 209
AI9El0 0340-0060 4 IERMINAL-STUD SPCI_-FDTHRU PRESS-MTG 913291 011-6809 000 209

At9Ell

I
0340-0060 4 TERMINAL-STUD SPCL-FDTHRU PRESS--MTG 98291 011--6809 000 209

AI9E12 0340-0060 4 lERMINAL-BlUD SPCL--FDlHRU PRESS-MlG 90291 011-6809 000 209
At9EI3 0340-0060 4 lERMINAL-STUD SPCL-FDTHRU PRESS"-MI'G 90291 01t--6809 000 209
AI9E14 i 0340-0060 4 TE.RMINAL--STIID SPCL-FDIHRU PRESS--MTG ,0291 ot 1--6809 000 209

At9Kl 0490-0884 7, 1 RELAY-REED lA 500MA 250VAC 24VDC-C01L 20400 0490-0884

A19L1 9140-0210 t 3 INDUCTOR RF-CH-MLD 100LJH 5% , 166DX, 385LG 28480 9140-0210
A19L2 9140-0210 I 1NDUCI'OR RF-CH--MLD 100UI-I 5l: , 166DX. 305LG 28480 9140-0210
AI9L3 9140-0210 1 INDUCTOR RF- CH-MLD 100UH 5% . I 6I>DX. 3Fl5LG 28480 9140-0210

At 9MP 1 08565-00010 6 1 BRACKET-HEAT SINK 28480 08565-00010

AI9Ql 1853--0030 4 4 TRANSISTOR PNP ~I TO-39 PO=IW FT=100MHZ 28480 1853-0038
At9Q2 1853-0038 4 TRANB1STOR PNP 51 TO-39 PD=IW FT=100MHZ 20480 1853-0038
AI9Q3 1853-0414 0 2 TRANSISTOR PNP 2N6423 BI TO-66 PD=35W 04713 2N6423
At9Q4 1853-0038 4 TRANSISTOR PNP S1 TO-39 PD=IW FT=IOOMHZ 28480 18:'>3-0038
AI9Q5 1853-0038 4 IRANBISTOR PNP BI TO-39 PD=IW FI'=IOOMBZ 28480 lB53-0038

A'\9Q6 I 1853-0414 0 TRANSISTOR PNP 2Nb423 51 TO--66 PD=3SW 04713 2N6423

A19RI 0757-0465 6 2 RESISTOR lOOK 1;( ,125W F TC=O ',,-I 0 3 24546 C4-1/8-1'0-1003"-F
A19R2 ! 0698-8833 2 6 RESISTOR 10K .1;( .125W F T(;=0+--10 28480 0696-8833
AI9R3 0698-8833 2 RESISTOR 10K .1;( ,12511 F TC=Oi--l0 280480 3698-8833
A19R4 0698-8835 4 3 RESISWR 51( .IX ,125W F TC=0+-10 28480 0698-8835
AI9R5 2100-2039 5 4 RESISTOR-1RMR 20K 5X ww StDE-ADJ 10-1 RN 28480 2100-2039

At 9R6 0698-8810 S 1 RESISTOR 27,4K ,1;( ,125W F TC=0+-15 28480 06911-8810
AI9R7 0698-8900 4 1 RFBISlOR 3,:'>3K .1% ,125W F TC=O+-IO 2848r 0698-8900
At9R8 2100-2039 5 RESISTOR-TRMR 20K 5X WW SIDE-ADJ 10--TRN 28480 2100-2039
A19R9 0698-8809 2 1 RES1STOR 3t.5t< .1% ,125W F TC=0'--15 28480 0698-8809
A19Rl0 11698-8831 0 1 RESISTOR 13.4K ,a .125W F TC=0+-10 28480 0698-8831

AI9Rll 01>98--88t t 6 1 REBISTOR 5. L~5K .IX ,125W F TC=0+-10 28480 0698-08t I
At9RI2 0698-8835 4 RESISTOR 5K .a .125W F TC=0+-10 20480 0690-8835
A19R13 0698-8829 6 1 RESISTOR 20K .1% .125W F TC=0'--10 28480 0698-8829
At 9Rl<\ 2100-2039 5 RESISI'OR-TRMR 20K 5X WW SIDE-ADJ 10--TRN 28480 2100-2039
AI9R15 0698-8902 6 I RESISTOR '10K ,1;( .125W F TC=Oi--15 28480 0698-8902

A19RI6 0698-8901 5 1 RESISTOR 29.7K ,1;( .125W F TC=0+-10 29480 0698-8901
AI9RI7 2100-2039 5 RESISTOR-1RMR 21)K ~,x WW SlDE-Al>J to-IRN 213480 2100-2039
At9R18 0698-8898 9 1 RESISTOR 22.6K ,IX .125W F TC=0+-10 28480 0698-8898
At9RI9 0698-8899 0 I RESISTOR 15,31( .1% ,125W F TC=0+-10 28480 0690--8899
A19R20 11698-3162 0 1 RESISTOR 46,4K a .125W F TC=O+--IOO 24546 C4--1/8-TO-4642-F

A19R21 11757-0123 3 2 RESISTOR 34,8K a ,125W F TC=O+--IOO 28480 0757-0123
A19R22 0757"0123 3 RESISlOR 34.8K 1% , 1L~5W F TC=0+-130 28480 0757-0123
At 9R23 0683-1855 3 1 RESISTOR 1,8M 5X .25W FC TC=-900/+1100 01121 CB1855
A19R24 0698-3260 9 1 RESISTOR 464K 1% ,125W F TC=0'''-100 28480 0698-3260
A19R25 0698-8035 4 RESISTOR s« .rx ,t25W F TC=0+-10 28480 0698-8835

Ii --..

•

•

•
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•

•

•

Reference
Designation

A19R26
A19R27
A19R28
A19R29
A19R30

A19R31
AI9R32
A19R33
AI9R34
A19R35

AI9R36
A19R37*

A19R38
AI9R39

A19R40*

A19R41
At9R42
A19R43*

A19R44
AI9R45
A19R46*
AI9R47
At9R48

A19R49*
A19R50
At9R51
A19R52
AI9R53

A19R54
AI9R55
A19R56
AI9R57
A19R58

AI9R59

A1951

AI9TPI
A19TP2
A19TP3
A19TP4
AI9TP5

A19TP6
A19TP7
A19TP8
A19TP9
A19TPIO

A19TPll

A19lJI
A19U2
AI9U3
A19U4
AI9U5

A19VR 1
AI9VR2
A19VR3
A19VR4

HP Part
Number

0698-8834
0698-883.3
0698-8833
0698-883(1
0698-8830

07S7'-044,~

0757-0290
(1698·-3439
0811-3476
0698-3431

0757-0465
0698-0083

(1698-3449
2100'··1972

0698-0083

(1698-3136
2100-1972
0698-0083

(1698-3156
2100-1972
0698-0083
0757--0444
2100-1972

11698-0083
0757-0443
2101l-197?
(l69B·-8833
06913-8833

0698-8836
06913-81336
0757-0442
0757-0290
0698-3439

0011-3477

31 (11-1274

0360-0077
1251-0600
1£'51-0600
1251-0600
1251-0600

1251-060U
1251-0600
1251-0600
1251-0600
1251-0600

1251-0600

In:'.6-0261
1026-0261
11326-0261
lB;~6-0;'61

1026-0261

1902-0025
1902-3203
190;~-0197

1902-·0197

0340-0039
0340-0416
14flO-0073
2190-0003
2200--010 17

?;.?60-0002
4040-07413
6\140-0239

c
o

2
2
9
9

9
5
4
1
6

I,

8

8

8
3
8

2
3
8
1
3

8
o
3
2
2

5
5
9
5
4

o
o
o
n

o
o
o
o
o

8
8
8
8
8

4
6
1
1

7
4
6
8
8

6
3
9

Qty

2

2
2

5

1
10

2

4
2
I
8
o

8
I

Table 6-3. Replaceable Parts

Description

RESISTOR 9K .1% .12~jW F TC=J+···10
RESISTOR 10K .1% .125W F TC-0+-l0
RESISTOR 10K ,1~ .12~!W F TCc::IH····I0
RESISTOR 14. 4K .1 % .125W F TC=O+·-IO
RESISTOR 14.4K .1% .12SW F TC-O+-IO

RESISTOR 10K 1% .125W F TC=0+-100
RESISTOR b.19K IX .125W F rC=01'-lJO
REsTSTOR 170 1% .125W F TC=O+-IOO
RESISTOR 150 1% t.~~,W I:)W lC=-:O"···2
RESISTOR 23.7 tX .125W F Tr=o+-tOO

RESISTOR lOOK lZ .t25W r TC=O.-100
RESISTOR 1.96K 1% .125W F TC=O+-IOO

(MlGHT BE LOADED AS CPf.N)
RESISTOR 20.7K tZ .125W F TC=O·"-lUO
IlESHnOR-1RMR 20K 13% WW SIDE-AD.T 20···IRN

RESISTOR 1.96K 1% .12SW F TC=0+·-100
(MlGHT BE LCADED AS OPEN)

RESISTOR 17.SI( IX .125W F TC=O+-IOO
RFSlSTOR·N1RMR 2i)K lOX WW SlnE-Al>J 20 o N 1 RN
RESISTOR 1.961 1% .125W F TC-0+-l00

(MIGHT BE I..CADF:.D AS OPEN)

RESISTOR 14.7K 1% .125W F TC=0+-100
RESISTOR N1RMR ~l)K 1 ax \l;W SlDF.-AD.T 23 -lRN
RESISTOR 1.96K 1% .125W F TC=O+-IOO
RFSISTOR 12,1K 1% .125W F TC=O.-100
RESISTOR-TRMR 201( 10% WW SJDE-AD] ::'0- TRN

RESISTOR 1,91,1( 1% .12.5W F TC=Ot'-lOO
RESISTOR 11K 1% .125W F TC=0+-100
IlESlSHJR-TRMR 2QK 10% WW HIDE-AD.T 20-1RN
RESISTOR 10K .IX .12~W r TC=0+-10
RESISTOR 10K .1% .12~}W F TC=O .... -10

RESISTOR 3.7K .1X .125W F TC-O+-IO
RESISTOR 3.7K .IX .125W F TC-O+·-IO
RESISTOR 10K lX .125W F TC=0+-100
RESISTOR 6.19K 1% .125W F TC=Ot-100
RESI5TO~ 178 lX .125W F TC=0+-100

RESIST(JR 25 1X 25W PW TC;O+-2

SWlTCfl·-Sl SPDT 5lJBMIN 2A 12.0VAC PC

1 E.RMINAL--S1I.JD SGL -1 UR s""r~r- RM-·MTG
CONNFCTOR-5Gl CONT PIN I. 14--MM-B5C--S7 SQ
CONNECTOIl··BGL CDNT PIN 1.14-·MM-·vGC-f.rz SQ
CONNECTOR···SCl CONT PIN 1.14··'MM-DSC·-87 SQ
CCNNECTOR-SGI_ CONT PIN 1.14··MM·BSC··'5Z ~;Q

CONNECTOR-SCI. CONT PIN 1. 14·-MM-flSC-8Z SQ
CONNECTOR-SCl CONT PIN 1.14-MM··B5C' 57. SQ
CONNECTOR-SCl CONI PIN I. 14-MM-B5C·· 57 5Q
CONNECTOR-SCI.. CONT PIN 1.14--MM··'B5C·-87 SQ
CO~NECTOR··SGL CONT PlN 1.14-MM··BSC···SZ SQ

CONNFCTOR-·5Gl CONI PIN 1.14·-MM· fJSC·-SZ 5Q

rc OP AMP LOW-"OI5E TO-99 PKG
IC or AMP I..OW·-NOISE TO-99 PKG
11: OP AMP LOW-'NOI~)E TO-If9 PKG
IC OP AMP LOW·-NOTSF.: TO -99 PKG
IC DP AMP LOW-"OISE TO-99 PKG

DHJDE·-ZNR 10V 5% DO-35 PD,.. 4W TC=+. 116%
DIODF'···ZNR 14. 7V 5% DO-:\5 Pl)=. 4W
DIODE-7.NR S2V 5% PD-1W IR=5lJA
DIODE-ZNR 82V 5% PD=1W IR~5UA

A19 H1SCELLANEOUS PARTS

lE.RMINAl IoUSIHNG - TEFLON: MOUNTS IN
INSULATOR-XSTR TIIERMA·-FILM
PIN-1l0ll .062-IN-DIA .25-IN-I.G BE-CU
WASHER-LK HLCL NO.4 .115-IN···ID
SCIlEW'··MACH 4···40 .438···IN··I..G PAN-·lID-r071

Nl.II-HEX"DTtl-CfIAI1 4··4U-HID .06'!-TN-TH,(
EXTR-PC IoD IoLK POLYC .062-(tl)-THKMl
LlJIoRICANT-GREASF. 511..

Mfr
Code

29480
20400
;28480
2H4f)Q
20480

24~46

19701
24546
,'8480
03'188

24546
24546

24:"i4b
02fd.) 0

24546

24546
02660
24~:;46

24c.46
:l2663
24546
24:';46
02()60

24~46

24546
l)t!h60
20480
',F.l4F.l0

20480
;:0480
24546
19731
24f.46

:'.0480

20400

28480
20480
28480
20480
?El4BO

2H480
284BO
28480
2B4BO
;:,8480

28480

28480
2B480
2B4F.l0
28480
2.8480

28480
2F.l480
28480
284F.l0

284F.l0
28400
284B3
c!8480
30000

001;00
28480
058?0

Mfr Part Number

0698-8834
o(,9a··,8833
3698-8833
O(,90···8B30
36'78-8830

C4-1/8-TO-l062-F
MF4Cl/8-TO-6191-F
C4··1/8--TO-·1711R·-F
:11111-3476
PMF55-1/8-TO-23R7-F

C4-1/8-TO-I003-F
C4·'1/8-TO-l'761-F

C4-1/8-TO-2072-F
3F.lIIlP-'!03

C4··1 /8-TO -1961--F

C4·'·1/8-TO-1782-F
381IlP-233
C4-1/8-TO-19(,l-F

C4·'·1/8-TO-1472-F
381JP-233
C4-1/8-TO-1961·F
C4-1/8-TO-1212-F
3WIOP-203

C4··1I8..·TO-1961·'F
C4·'·1 /8-TO-ll 02-F
381 OP-203
0690-8833
0698-8833

0698·-8836
3(,98-8836
C4·'1/B-TO-l002-F
MF4Cl/8-TO-6191··F
C4-1/8-TO-17BR-F

:ll'I11-3477

3101···1274

3360-0077
12.51-0600
1251-0600
1251-0600
12.51-0600

1251~'0600

12~:;il~'0600

1251-0600
1251-0600
1:::51-0600

1251-0600

1026-3261
182.6-0261
1B2b-0261
18;:!(,-0261
1l:12~)-0261

1?02No0025

1902-3233
19U2-0197
1932-0197

0340-0039
0340-041&
1480-0073
2190--0003
ORDER BY DESCRIPTION

ORDER BY DESCRIPTION
4340-3748
leG

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

•Mfr Part NumberMfr
CodeDescriptionQtyc

o
HP Part
Number

Reference
DesignationI

- - - - - - -- ' - - - - --,,.-,- - -,-- - - - - - - - - - - - - - r-- - r-- - - - - - - - - - - -

!,....,---.-;;~----+------+..,---..,---------------------_+----+_-----------------1

A20 08569'-60055 7 BIAS ASSEMBLY 28-400 06:':;69-60355

A;~OCI

A20C2
A20C3
A20C4
A2Des

01 bO-31179
0160-3879
0160-3879
011>0-,3879
0160-4084

7
7
7
7
8

4 CAPAcnOR-FXD .0IUF +,-201 100VDC CER
CAPAcnOR-FXD .0IUF +-201 100VDC CfcR
CAPACITOR-FXD .0IUF +-2lJI 100VDC crR
CAPAr.ITOR-FXD .OWF +-201 I OOVDC C~R

CAPAcnOR--FXD .IUF +·-2(11 50VDC CrR

28400
28480
28480
28400
2.... 400

(l16C···3879
0160-3B79
0160·-3B79
011,0-3079
0160"-408-4

A?OC6
A<'OC7
A20CB
A,!OC9
A20CI0

0100-'1746
01BO-1746
0160-0127
0180-0197
0180-0291

5
5
2
8
3

2

I
1
2

CAPP.CITOR-·FXD I ",liF·,·-1 0% 20vtC TA
CAPAcnOR-FXD 1511F·.-IOI 21:VDC TA
CAPACITOR-FXD WF +-20l: 2~,'JDC CER
CAPACITOR-FXD 2.2UF.-IOI 2lJUDC TA
CAPAr.nOR-·FXD 11.1F'·-IOI 3~;oJDC TA

56289
56289
28400
56289
56289

150D1~j6X902:)B2

1500156X902Cft2
0160 ..·0127
150D225X9020A?
1~()D1f)5X9t1"3!5A2

01BO-0291 3 CAPACITOR-FXD 11IF+-101 35VDC TA 1~inJ)105X9()35A2

A20CRI
A20CR2
A20CR3
A20CR4
A20CR~,

1901-,0050
1901-0050
1901-0050
1901-0050
1901-,0050

3
3
3
3
3

DIODE..·SWITCHING 80V 20 OMA ;!~S DO-35
DIODE-SWITCHING 80U 200MA 2NS DO-35
DlODE -SWITCHING OOV 200MA 2N5 DO-35
DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE--SWITCHING BOV 200MA ;!~S DO-35

28400
28480
28480
28480
20480

1901-,0050
1901-0050
1'701-0050
19f.1-0050
1901-0050

A20CRb
A20CR7
A20CR8
A20CR9
A,!OCR I 0

1901-005lJ
1901-lJ050
1901-0050
1901--0050
1901-0050

3
3
3
3
3

DIODE-SWITCHING BOV 200MA 2NB DO-35
DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SWITCHING BOV 200MA 2NS DO-35
DIODE ··SWITCllING 80V 200MA 2NS DO-35
DIOD[--SWITCHINC 80V 2f.OMA 2NB DO-35

2B480
284BO
28480
2A480
2B-480

1901-0050
19()1-0:l50
1901-0050
19;)1-0050
1901-00~,O

A20CRII
A;:!OCR 12
A20CRI3
A20CR14
A?OCRI5

1901-0050
1901-0050
1901--0050
1901-0050
1901-0050

3
3
3
3
3

DIODE·-SWITCHING SOV 200MA 2NS DO-35
DIODE-SWITCHING BOV 200MA 2NS DO-35
DIODE-SWITCIHNG BOV 200MA 2"'5 00-35
DIODE-SWITCHING 80V 200MA 2NB 00-35
DIODE..·SWITCIHNG fJOV 200M 2~S 00-35

«0480
28480
2.8480
28480
c."480

1901-0050
19111-00~;0

1901-0050
1701-00~,0

19.11-0050

A20CR 16
A20CRI7
A;~OCRI8

A20CRI9
A;:!OCR20

A20CR21
A~~OCR22

1\20CR23
A<!OCR24
A20CR25

1901-0050
1901-lJ050
1901-0050
1901-0050
1901-0050

19D1-0050
19lJl-0050
1901--0050
1901-0050
1901-0050

3
3
3
3
3

'.3
3
3
3
3

DIODE-SWITCHING BOU 200MA 2NB DO-35
DIODE-SWITCHING 80V 200MA 2NS nO-J5
DIODE-SWITCHING 80U 200MA 2NB DO-35
DIonE-SWITCHING 80U 200"A 2MS 00-35
DIODE-SWITCHING 8f.V 200MA 2NB DO'-35

lHOl>E-SWITCHlNG SOV 200MA 2NS CO-35
DIODE-·SWITCHING BOU 200MA 2NS DO-35
DIODE-SWITCHING nov 20nMA 2~S DO-35
DIOJ)(;"-SWITCHING anv 200MA 2NS DO···35
DIODE-'SWITCHING fJOV 200MA 2NS DO-35

284no
28480
?>34tlO
28480
28480

;08480
~~a4no

20480
28480
28480

1901-0050
1701-0050
19G1-00S0
1'701-0050
1901,-0050

19!)1-0n50
1901-0050
1']01-0050
1'701·-0050
1701-0050 •

A20CR26
A20CR27

1901-0050
1901--0050

3
3

DIODE-SWnCHING 80U 2f.OMA 2NB DO·_·35
tHODE -BWITCIHNG 80V 200MA 2NS 00-35

28-480
20480

190 I-OO~;O

19;11-0050

A~!OL1
A20l2
A;:!OL3

9140-0210
9140--0210
9140-0210

3 INDUCTOR RF-CH·-MI._D 1001lH 5% .166DX. 3U:,LG
INDUCTOR RF-CH- MLD 1001.111 51 .1 66DX. 3"51_G
INDUr.TOR RF-CH-MLD 100UH 51: .166DX. 3nc-LG

,~84110

:08480
cA·4BO

91.40-'0210
9140-0210
914r.-0210

A20l'lPI
A'!OHP2
A20l'lP3
A,!OHP4
A20MP5

0403-0026
1480-0073
4040-,0748
4040 -on;6
2360-:1195

b
b
3
3
o

2
I
I
2

PLUG·-HOL.E BDR··IID FnR .lli7· D-HOl.E NY'.
PIN'-ROI_L .062·-IN-DIA .2c--IN-I.G BE-ClI
EXTRACTOR-'PC Bf1ARD (BlACI<)
EXTRACTOR-PC BOARD <WHITO
SCREW-MACH 6-J~ .312-IN-'L~ PAN-HD-POZI

0276B
28480
;:,84BO
P04flO
00000

207-120241-03-0101
1480'-007,3
4il40-074S
4C4r.···0756
CRDER (tv DESCRIPTION

A20HPb
A20MPS
A,!OHP9

2420-0003
2190-0007
038lJ-llb2

7
2
3

2 NUT-HEX-DDL.-CHAM 6-32-THD .094-IN-HII<
WASHER-lK INTI.. TKO. 6 .141-IN-ID
STANDorF-RUT-ON .35-IN-L.I:: 4·40THD

00000
28480
00000

OgDF~ BY DFS~gIPTION

2170-01107
o~n~R BY DFSCPIPTJON

A20QI
A20Q2
A20Q3
1\20Q4
A20Q5

1fJ~:i5·~O 001
1855-0081
Ili55··0001
rass-nnei
1854--0477

I
I
I
I
7

10 TRM~HrSTnR .T-·FET N-CHAN l}-KODE 81
TRANSISTOR J--FET N'-CHAN D-MODr.. SI
lRANSISTOR J-FET N-CHAN D"'I01>E 51
TRANSJSTOR J-FET N'-CHAN D-MODE SI
lRANSISTnR NPN 2N2222A SI 10-19 PD=5ilJMW

r.B4BO
28480
;08480
20480
04713

ln~,5-0()01

180;5··0001
H~55-0nB1

1055-0081
2N2222A

A<!OQb
A20Q7
A20Q9
A20QI0
A20QII

Ill54-0404
1854-'0404
H154-0404
lB55-00f:ll
IB55·-0081

o
n
o
I
I

TRANSISTOR NPN SI TO-18 PD-360MW
lRANSlSTOR NPN Sl TO-18 PD=360MW
TRANSISTOR NPN 51 TO··ID PD-3bOMW
lRANSI5TnR J-FET N-CHAN n-MODF.: SI
TRANSISTQR J-FET N-CflAN D ··MOllE SI

2(1480
;::134Bil
28480
28480
28480

10,,4--0404
1 r~!')4-04114

185·4 -040 4
1 nS5-3!181
18';:"-0081

A20Q12
A<!OQI3
A20QI4
A~!OQ15

A20QI6

1854-0404
1854--0022
HI54--0404
1855--0081
1B~,5'-O DBl

o
8
o
I
I

lRANST5TOR NPN 51 TO-·18 PD-360MW
TRANSISTOR NPN 51 TO-39 PD-700MW
lRANSISTOR NPN 51 TO-IS PD-3601'lW
TRANSISTOR J-FET N-CHAN n-MODE 5r
TRANSISTOR J-FET N-CHAN l)-MOOE SI

204BO
07263
;CB48 0
?u4AO
;C8480

1854-0404
St7F143
1054-·0404
10~5-0001

1055-00111

A20QI7
A20QI8

A;;!ORl
A20R2
A2DR3
A20R4
A;:!OR5

1855-00Bl
lASS-OOBl

06Q8-3162
0678-3160
0698-3160
0678-3160
0757-0442

o
8
8
8
9

I
21

IC

TRANSISTOR J'-FET N·-GfiAN D-MODE SI
lRANSISTOR J-rET N-CHAN D-r:ODE SI

RESISTOR 46.4K 1% .125W F Te-O.-IOO
RFSTsrOR 31.bK 1X ,125W F TC=3t·-l00
RESISTOR 31.6K II .125W F TC-O.-IOO
RESISTOR 31.bK 1X .125W F TC=D·t-1aa
RESISTOR 10K II .125W F TC-O.-IOO

20480
28480

24546
24!=;46
24546
24~46

24!;"j46

18~5-0081

1855'·0081

C4"·1/8--TO ..-464;~ -F
C4-1/8-TO-3162"F
C4·-1 18-TO···31 6"·-F
C4·-1 18-TO-31 62--F
(:4 1./8-TG-10G2·,F •
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A20Rl> 0757-0441 8 3 RESISTOR 8.25K 1::1. .125101 F TC=O+-IOO 24~4b C4··-t/8-TO-B251···F
A20R7 0757···0444 I 2 RESISTOR 12.1K 1::1. .12~;W F TC=O+-IOO 24546 C4-I/B-TO-1212-F
A20R8 069B-7284 5 4 RESISTOR lOOK 1::1. .05W F TC=O+-IOO ;?:4~46 C3-I/B-TO-I003-F
A20R9 2100-1972 3 (.~5 RES1STOR-TRMR ~OK 10::1. 101101 SlJ>E--ADJ 20-TRN 02660 301 JP-203
A20RIO 2100-1972 3 RESISTOR-TRIIR 201< 10::1. WW SIDE-ADJ 20-TRN 02ld,)O 3010P-20:1

A20RII 0698-3160 13 RESISTOR 31.6K 1::1. .125W F TC=O+-'IOO 24546 C4-1/13-TO-3162-F
A20RI2 0698-31100 8 RESISTOR 31.6K 1::1. .125W F TC=O+-IOO 24546 (:4- 1/8-TO-3162'-[
A20RI3 0698-3160 8 RESISTOR 31.6K 1::1. .l;:!5W F TC=O+-IOD 24546 C4"'1IB-T 0-316;!. ··F
A20RI4 ?100-1972 3 RESISTOR-TRIIR. ?OK 10::1. WW SIDE-ADJ ?O··TRN 02660 3fJIOP-203
A20RI5 0698-,3260 9 14 REST~fTOR 464K 1::1. .12~;W F TC=0.····100 2B480 n698-32AO

A20RIII 0757-04115 II 23 RESISTOR lOOK 1::1. .125W F TC=O+"IOO 24546 C4-I/B-TO-I003-F
A20RI7 06913-3157 3 19 RESISTOR 19.6K 1::1. ,125W F TC=O'-IOD 24546 C4-I/B-TO-1962-F
A20RIB 2100-1972 3 RESISTOR-TRIIR 20\( 10::1. 101101 SIDE-ADJ cr.-TRN 02660 3810P-203
A20RI9 0698-3160 0 RES1GTOR 31.I.>K 1::1. .12~/W F TC=O+-lilO 24546 C4-1/8-TO-3162-F
A20R20 0698,-315(') 2 6 RESISTOR 14.7K 1::1. .125W F TC=O+-IOO 24546 (:4-1/8'-TO--1472--F

A20R21 0698-3160 8 RESISTOR 31.1.1( 1::1. ,125W F TC=Of-IOJ 24546 C4-1/8-TO-3162-F
A20R22 2100-1972 3 RESISTOR-TRIIR 2CK 10::1. WW SJJ>E-ADJ 20-TRN 02660 3810P-203
A20R23 0698-3260 9 RESISTOR 464K 1::1. .1 :'~5W [ TC=O+-100 2B480 0698-3260
A20R24 0757-0465 b RESISTOR I OO~. Il .125W F TC=O+·-IOO 24546 C4-I/B-TO-I003-F
A20R25 0698-·3157 3 RESISTOR 19.I.K 1::1. .12~,W F TC=O+-ID.l 24546 C4-1/8-TO-1962-F

A,'OR2b 2100-1972 3 RESISTOR-TRIIR 2lJK lOX. WW SIDE-AD.T 20·-TRN O;~660 3810P--203
A20R27 0698-3160 8 RESISTOR 31.6K 1::1. .1251..' F TC=Ilt..··I 00 ?4546 C4-I/B-TO-3162-F
A20R28 0698-3156 2 RESISTOR 14.7K Il .125W F TC=O+-IOO 24546 C4"'1/8-TO'-1472-F
A20R29 0698-3160 8 RESISTOR 31.6K 1::1. .125W F TC=O+-IOO 24546 C4-1/8-TO-3162-F
A20R30 2100-1972 3 RESISTOR-TRIIR 201( 10::1. WW SIDE-ADJ n··TRN 02bbO 3fl1OP-203

A20R31 0698-3260 9 Rf:S1STOR 464K 1::1. .125W F TC=0+-100 28~BO 0698-3260
A20R32 0757'-04115 6 RESISTOR lOOK 1::1. .125W F TC=O+--·I 0Il 24546 C4-1/8-TO-IOG3--F
A20R33 0757-0441 8 Rf.SIGTOR 8. ~~~jK 1::1. .125W F TC=O "-1 00 24546 C4-1/B-TO-0251-F
A;~OR34 0698-3157 3 RESISTOR 19.6K 1::1. .125W [ TC=O ...·-IOO 24546 C4"1/8--TO--19h2-F
A20R35 2100-1972 3 RESISTOR-TRMR ?OK 10::1. WW SillE-ADJ 2D-TRN O;~660 381 JP-20:1

A;~OR311 2100-1972 3 RESISTOR-TRIIR ?Oll IIl::l. WW SIDE-AnJ 20-TRN C2660 3810P-203
A20R37 0698-3160 8 RESISTOR 31./,K t%· . 12~jW F TC=O+-I O~ 2454/.) C4-1/8-TO-3162-F
A~!OR38 0698,-3160 8 RESISTOR 31.61( IX. .125W F TC=O"--'lCO 245·46 C4-I/B-TIl-3Ib2-F
A20R39 0698···3160 8 RESl:STOR 31.6K 1::1. .125W F TC=O'f-IOO 24546 C4-1/8-TO-3162--[
A20R40 2100-1972 3 RESISTOR-TRIIR 20~ 10::1. 101101 SrDE-AD.T 2G ··TRN O?f:dJO 3010P-203

A20R41 0698-3260 9 RF.:Slr:nOR 464K 1::1. . t2:".JW F TC~O+-IOO :'8480 0698-3<'60
A20R42 0757-0465 II RESISTOR lOOK 1::1. .125W F TC=O +.. 100 24546 C4-I/B-TO-I003-F
A20R43 0757.. 0441 8 RESISTOR 8.2~K 1::1. . t''.'5W F TC=Ot--1no 24546 C4···1/B-T:l-B251 ·F
A~!OR44 0698-3157 3 RESISTOR 19.6K Il .125W F TC=O+-IOO 24546 C4·· I/B-TO-·196::!·-F
A?OR45 2100"'1972 3 RESISTOR-TRMR 20K In 101101 SIDE--ADJ 20 ..·1RN 02660 381 JP···211:1

A20R46 2100-1972 3 RESISTOR-TRIIR ?oOI( 10:1. WW SIDE-ADJ 2U-TRN 02660 3810P-203
A20R47 0698-3160 8 RESISTOR 31.I.K 1::1. .125101 F TC=O.-·I JO ?4546 C4-1/8-TO-3162-F
A20R48 0698-3160 8 RESISTOR 31.6K 1::1. .125101 F TC=O+-IOO ?454b C4.. I/B-TO-3162-F
A20R49 0698-3160 8 RESISTOR 31.6K 1::1. .125W r rc-nv-r an ?4546 C4-1/8-TO-3162-F
A20R50 2100-1972 3 RESISTOR-TRIIR 20K 10::1. 101101 SIDE-AD.T <'OOoTRN C2660 3810P-203

A20RS1 0698--,3260 9 RESISTOR 464K 1::1. .125W F TC=O+-·I 00 28400 0698-3260
A(~OR52 0757-0465 6 RESISTOR lOOK IX. .125W F TC=O+-IOO 24546 C4.. 1/8-TIl .. I003-F
A20R53 0698-3157 3 RESISTOR 19.I,K 1::1. .125W F TC=O+-IOO 24:=;46 C4-1/8-TO-1962-F
A;:!OR54 0757-0444 I RESISTOR I?IK I" .125W F TC=Q+·-I 00 24:=;46 C4· ·118--T11'-1212'-F
A20R55 2100-1972 3 RESISTOR-TRIIR 20K 10::1. WW SIllE"AD.T 20-1RN 02hbO 3810P-203

A20R56 ;.~100·-1972 3 RESI STOR - TlllIR 20K 10l WW SJDE-AD.T 21l-TRN 02660 3810P-203
A20R57 0757-0458 7 2 RFSISTOR 51,11( 1::1. .12~}W F TC=0+-100 ?4546 C4-1/8"'TO-5112 ··F
A20R5B 0757-0458 7 RESISTOR 51.11< 1% .125W F TC=O+-IOO 24546 C4-1/B·-TO-5112-F
A20R59 0698-3160 8 RESISTOR 31.6K 1% .125W F TC=Of-l00 24546 C4-1/8-TO-3162-F
A20RIIO 2100-1972 3 RESISTOR-TRIIR 20K 10::1. WW SIDE-ADJ 20-·TRN 02bfJO 3810P-203

A20R61 0698-·3260 9 REST.STOR 464K 1% . 12::,W I' TC=0+--1110 ,,8480 069B-3260
A20R62 0757·-04f.,5 6 RESISTOR lOOK II .1251.4 F TC=O.···IOO 24546 C4···118'-TO-I 003····F
A20R63 0698-3450 9 I Rf7:SISTOR 42,2K 1% .125101 F TC=O+-III 0 24:146 C4-1/8-TO-4222-F
A20R64 0757,-0401 0 1 RESISTOR 100 1::1. .125W F T(;=O+-IOO 24546 C4- I 18-TO '-10 I'-F
A20R65 0698-3157 3 RESISTOR 19.6K 1% .1 ~~5W F IC=O+-IJO 24546 C4-1/8--TO-1962·F

A20Rb6 0757-0280 3 I RESISTOR IK 1::1. .125101 F TC=O"-IOO 24546 C4-1/8-TO-IOC1-F
A20Rb7 0698-3157 3 RES1STOR 19./,K 1% ,1?'!=jW F TC=O+-·I 00 24~46 C4'-1/8-TO-1962-F
A20RIIB 0698-3260 9 RESISTOR 464K II .125W F TC=O+"-IOO 28480 C69i)--3?fJO
A20R69 0757"'0465 6 rU::SIBTOR lOOK II .1?~jW F TC~O+--IOIl 24546 C4 -1/8-·T 0-10 03--F
A~~OR70 0757-0465 6 RESISTOR lOOK 1::1. .125W F TC=O .. ·-IOO 24546 C4"'1 IB-TO'-I 003 "1'

A20R71 2100-1739 0 4 RESISTOR-TRMR 5K 10::1. 101101 SIDE-ADJ 20-,1 RN 02h60 381 OP-50'.~

A20R72 0757-0438 3 4 RESISTOR 5.IIK 1::1. .125W F TC=O+-IOO 24546 C4-1/B-TO-5111--F
A20R73 0757-,0465 6 RFST.STOR 1 not< 1% .125W F TC=O+-IOO 24:=;46 C4-1/8-TO--IOO3-F
A20R74 0757-0442 9 RESISTOR 101( 1::1. .125W F TC=O+-IOO 24546 C4-1/8-TO .. I002-F
A20R75 0757-0442 9 RESISTOR 10K 1::1. .12~,W F TC=0·f-·l00 245·46 (;4"1 18-T 0- 1002-F

A20R?6 0698-3434 9 2 RESISTOR 34.8 IX .125W F T(;=O+"-IOO 24546 (;4-1/8-TO-34R8--F
A20R77 2100-1972 3 RESISTOR-·TRIIR 20K 10::1. 101101 !HDE-ADJ 20-lRN 0:>660 381 OP-203
A20R78 0757-0442 9 RESISTOR 10K 1::1. .125101 F TC=O"-IIlO 24546 C4-·1/8-TO-IOO2..F
A20R79 0698-3157 3 RESISTOR 19.6K 1::1. .125W F TC=Of'-I ,1 0 ?4546 C4-1/8-TO-1962-F
A20R80 01,98-0083 8 I RESISTOR 1.9bl( 1::1. .12~;W F TC=O+-IOO 24546 C4"'I/B-TO -1961-F

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts
---

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code --
A20RS1 0698-3157 3 RESISTOR 19.6K 1% .125W F TC=Oi '-1 00 24546 C4·-1 18-T 0-1962·-F
A2oRB2 o69B-326o 9 RESISTOR 4b4K IX .125W F TC=0+-lo0 28·480 0698-3260
A20RB3 0757-0465 6 RESISTOR lOOK 1:(. .125W F TC=0+'-100 24546 C4-·1 18-TO --I 0 03·-F
A2oRB4 0757-0465 6 RESISTOR lOOK 1'" ,125W F TC=0+-100 24546 C4-1/S-TO-1003-F
A2oR85 2100-1739 0 RESISTOR-TRHR 51( 10;(, WI.J SIDE-ADJ 2(,-·TRN 021.160 3810P-502

A2oR86 0757-0438 3 RESISTOR 5.11K 1Z ,125lrJ F TC=O+-'l 00 24546 C4-1/8-TD-5111-'F
A20R87 0757-0465 6 RESISTOR lOOK l;(. .125W F TC=O+-'IOO 24546 C4-1/S-TO-1003-F
A20R88 0757-0442 9 RESISTOR 10K IX ,1 ;:~5W F TC=0+-100 24546 C4-1/8-TO-1002-F
A20RS9 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4'-1 18-TO-1 002···F
A2oR9o 0698-4037 0 I RESISTOR 46.4 1;(. .125W F rC=0+-'100 24546 C4·"1/S..·TO-46R4--F

A20R91 0698-3157 3 RESISTOR 19.6K 1% • 125l,rJ F TC=0+-100 24546 C4--118-TO--1 91,2-F
, A2OR92 069B-3260 9 RESISTOR 464K IX .125W F TC=0+-100 2A480 069B-321.>O
I A20R93 0757-0465 6 RESISTOR lOOK 1% .1251.4 F TC=0+-10C 24546 C4-1/S-TO-1003-F

A2OR94 0757-0465 6 RESISTOR lOOK 1;(. . t25W F TC=0"'-100 24546 C4-1/8-TO-1003-F
A20R95 2100-1739 0 RESISTOR-TRHR 51( 10;(, I.JI.J SIDE-ADJ 20-TRN O?I.,60 3010P-502

A20R96 0757-0438 3 RESISTOR 5.11K 1Z ,12:::.iW F TC=Oi-100 24~j46 C4-'1/8-TO-5111"F
A20R97 0757-0465 6 RESISTllR lOOK 1% .12SW F TC=O+"'IOO 24546 C4"1 18-TO'-1 OC3·..F
A20R9B 0757-0442 9 RESISTOR 10K 1;(. ,125W F TC=O"'-IOO 24546 C4-l/S-TO-I002-F
A20R99 0757-0442 9 RESISTOR 10K 1;(, .1251.J F TC=O+-IOO 24546 C4·..1 IB·..TO-I OC2-F
A20RIOO 0698-3434 9 RESISTOR 34.8 IX ,125W F TC=Ot-100 24546 C4-I/B-TO-3~RO-F

I
A20RIOI 0698-3157 3 RESISTOR 19.6K l;(. .125W F TC=O ...·..IOC :?4546 C4.... 1/8..·TO--1962 ..F
A20RI02 0698-3260 9 RESISTOR 464K 1;(, .1 L~5W F TC=O+-IDD 28480 0698-3260
A20RI03 0757-0465 6 RESISTOR lOOK 1% .125W F TC=O+-IOC 24546 C4-1/8-TO--IOC3-F
A20RI04 0757-0465 6 RESISTOR 10DK Il:: .125W F TC=O+-IOO 24546 C4-..118-TO-I 003-F
A20RI05 2100-1739 0 RESISTOR-TRHR 5K 10l:: 101101 SIDE-ADJ 20-TRN 0;>660 3010P-502

A2oRI06 0757-0438 3 RESISTOR 5.IIK IX , 12~,W F TC=O+-IOD 24546 C4-1/8-TO-5111-F
I A20RI07 0757-0465 6 RESISTOR lOOK 1% .125101 F TC=Oi-IOO 24"546 C4-1/8-TO-1C03-F

A2oRIOB 0757-0442 9 RESISTOR 10K 1Z .12~jW F TC=O+'''lDO 24~;46 C4-1/8-TO-IOO2-F
A2oRI09 0757-0442 9 RESISTOR 10K IX .125W F TC=O+'-IOO 24546 C4"·1 IB- TO '-1 0 G2-F

: A20RI10 061'8-3431 6 1 RESISTOR 23.7 1;(. .12~W F TC=0+-100 038BB PMES5-1/8-TO-23R7"F

!
A20RIII 0757-0290 5 1 RESISTOR 6.19K 1:<. .125W F TC=O+-IOO 19701 HF4C1/8-TO--611'1-F
A20RI13 0757-0420 3 1 RESlSTOR 750 1;(, .12~W F 1C=0+-IOO 24546 C4""1/8-TO-751 ..F
A2oR1l4 0757-0465 6 RESISTOR lOOK 1:<. .125W F TC=0+"100 245·46 C4--1/8-TC-1003-F
A20R1l5 0698-3445 2 1 RESISTOR 348 1:>:: ,125U F TC=O "-100 24~-46 C4"I IB-TO-348R - F
A20RI16 0698-3453 2 I RESISTOR 191.K 1l:: .125W F TC=o.. ·..IOo 245-46 C4"1/8-TO--11'1.3-F

A20RI17 0698-8821 8 1 RESISTOR 5.62 1:<. .125W F TC=O+-IOo 213480 0698-8fl21
A2oR1l8 0698-3157 3 RESISTOR 19.6K 1:<. .125W F TC=O+-IOO 24546 C4-1/8-TO-1962-F

I A20R119 2100-'1972 3 RESISTOR-TRHR 20K lOX WIoI SIDE-ADJ 20-TRN 02660 3810P-203
A20RI20 01.98-3160 8 RESISTOR 31.61( IX .1?~W F TC=oi'-l 00 24546 C4"·1/B-TC·"3162·-F
A20RI21 0698-3157 3 RESISIOR 19.6K 1;(. .1;::'5W F TC=Oi'-'l an 24546 C4..·118·-T 0-1962- F

A2ORI22 069B-3156 2 RESISTOR 14.7K 1:<. .125W F TC=O+"IOO 24546 C4-'1/8-TO-1472-F
A20R123 2100-1972 3 RESISTOR-lRMR 20K lOX WW :HDE-ADJ 20-TRN 02660 3B1.1P-·203
A20RI24 0698-3260 9 RESISTOR 464K 1l:: .125W F TC=0"-100 28490 C61'a-3260
A2DR125 0757-0465 6 RESISTOR lOOK 1;(. .12~IW F TC~O"-laO 24:=i4b C4 - 1/B-T 0-1 0 3·.~--F

A2oR126 0698-3157 3 RESISTOR 19.61( U. .125W F TC=0<-100 24546 C4' 1/11-TC--1962'-F

A20RI27 2100-1972 3 RESlSTOR-TRMrl 20K lOX 101101 511)E- AD.} 20-'1RN O&?660 301 ilP-·2:l3
A2oR128 0698-3160 8 RESISTOR 31.6K 1l:: .125W F TC=Oi·-IOO 24546 C4-1/8-TO--316;>--F
A20RI29 01.98-3156 2 RESISTOR 14.7K 1;(. .125W F TC=Oi·-ID.l 24546 C4-1/8--TO-1472"F
A20RI30 0698-3157 3 RESISTOR 19.6K IX .125101 F TC=O+'-l C0 24546 C4-1/8--TO--1962 ..F
A2oR131 2100-1972 3 RESISTOR-TRMR 20K lOX 101101 STDF.-ADJ 20-1RN 02660 3fl1OP-203

A2oR132 0698-3260 9 RESISTOR 464K 1l:: .125W F TC=O+·-IOO 28480 0693-3260
A20R133 0757-0465 6 RESISTOR lOOK 1;(, ,125W F TC=0.. ·..100 24546 C4-1/B-TO-10D3-F
A2oRI34 0698-3157 3 RESISTOR 19.6K 1;(, .125W F TC=0+-10C 24~46 C4--1/8--TO-1962"·F
A2oRI35 2100-1972 3 RESISTOR-lRHR 20K 10;(, 101101 SIDE-ADJ 2i)-1RN 02660 3813P-203
A20R136 0698-3160 8 RESISTOR 31.bK 1:<. ,125W F TC=O+'''l DC 24ei-46 C4..·1 /8-TO --3162-F

A20RI37 0698-3156 2 RESISTOR 14.7K 1;(, .125W F TC=Oi-100 24546 C4-1/8-TO-1472-F
A2oRI38 0698-3157 3 RESISTOR 19.61( IX .125W F TC=0+-100 24546 C4-1/8-TO--11'62-F
A20R139 2130-1972 3 REStGTOR-TRMR 20K 10;(, "'101 SIDE-·ADJ 20--1RN 02660 3Bl OP-203
A2oR140 0698-3260 9 RESISTOR 464K 1:<. • 12.5W F TC=o+·..IOO 28480 0698,-3260
A2oRI41 0757--0465 6 RESISTOR lOOK 1:>:: ,125W F TC=Ot-'100 24546 C4-1/B-TO-1 003-- F

A20R142. 0698-3157 3 RESISTOR 19.61( 1;(, .125W F TC=O+'''l 0 0 24546 C4-1/8-TO--11'62-F
A2oRI43 2100-1972 3 RESISTOR-1RMR 20K lOX 101101 SIDE-ADJ ?O-1RN 02660 3B13P-203
A20RI44 0698-3160 8 RESISTOR 31.6K 1;(, .125W F TC=0+'-100 ?4546 C4--1/8-TO"'3162-F
A2DRt4'5 0698-,3156 2 RESISTOR 14.7K IX .1251,.1 F TC=O"'-IDO 24546 C4"1/8--TO--147;>"F
A'!ORI46 0698-3157 3 RESISTO(? 19.6K IX ,1251,4 F TC=0...·-100 24546 C4--1/8--TO-11'62-F

A2oRI47 2100-1972 '3 RESISTOR-TRMR 20K lOX "101 SIDE-AllJ 20--1RN 02660 3810P-2D3
A2oRI48 0698-3260 9 RESISTOR 464K 1;(, .125W F TC=0+-100 204BO 069n--3260
A20R149 0757--0465 6 RESISTOR lOOK IX .125101 F TC=Ot-100 24546 C4-1/B-TO-1033.. F
A20R150 0698-3441 8 1 RESISTOR 215 1;(, .125W F TC=0+-100 24546 C4"1 /8-TO'-215~'-F

A20RI51 0698-7284 5 RESISTOR lOOK 1l:: ,05W F TC=o+-1 ~;1 24546 C3-1 IS-TO-1 o03· ..F

A'!OR152 0698-7284 5 RESISTOR toOI( 1% .051,4 F TC=O"'-IOO 24546 C3"1 18-TII"'1 002;-F
A20RI53 01.98-7284 5 RESISTOR lOOK 1;(, ,05W F TC=0+-100 24546 C3·..118--TO-1 003-F

A2oTP1 1251-0600 0 5 CONNECTOR-SGL CONT PIN 1.14-HM-BSC-Sl SQ 2f.l480 1251-0600
A2oTP2 1251-0600 0 CONNECTOR-SGI_ CONT PIN 1 . 14-MH-J;SC-'S'Z SQ 2B48D 1251-0600
A20TP3 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14--HM·"BSC--SZ SQ 28·4Bo 12~':i t ~·ObO C
A2OTP4 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-HH·"J;SC--SZ SQ 2B480 1251-0600
A20TP5 1251-0600 0 CONNECTOR-SGL CONT PIN 1.t4-·HM,,·BSC-SZ SQ 20480 1251-0600
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Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code
A20Ul 1026-0092 3 11 IC OP AMP r;p DUAL TO-99 PKG 28480 "11126-01192
A20U2 1026-0092 3 If: or AMP GP DUAL TO··99 PKG 20400 18~I:t-0092
A20U3 11'126-11092 3 IC OP AMP GP DUAL TO--99 PI<G 28480 !l)26-01192
A20U4 1826-01192 3 IC llP AMP GP DUAL Tll'-99 PKG ;>fl480 1826--0092
A211U5 18;>6-0092 3 IC OP AMP GP DUAL TO-99 PKG 28480 1826-0092

A20U6 1826-0~~46 9 1 IC 7805 V RCI..TR TO-3 11471:'\ Mf:7flI15CK
A20U7 W26-·1I092 3 IC OP AMP GP DUAL 10-99 PKG 284811 1026-11 092
A211U8 18;~6-0092 3 IC m) AMP GP DUAL TO··99 PI<G 2iJ481\ 1826-009?
A20U9 182.6-0092 3 IC OP AMP GP DUAL TO-99 PKG 2fl4FI0 1826-0092
A;,!OUIO 1826··-1\092 3 IC or AMP GP DUAl.. TO-99 PKG ?f.J4BC lfl;~6-0092

A20U11 1826-,0092 3 IC OP AMP GP DIIAL TO-99 PI<G 20480 1826-0092
A~~OU12 1826-0092 3 IC OP AMP GP DUAL TO"-99 PKG 20480 18:?6-0092

A20VR1 1902-0052 7 1 DIODE-ZI'R 6.01V 2X DO-:\5 PD=.4W "tHO 0 1902-0052
A;~OVR2 1902,-3049 8 4 DIODE-ZNR 3.48V 2% DO-35 PD·'.4W 28480 19112-3049
A20VR3 19112-,3094 3 5 DIODE-·ZNR 5. r rv t.~% DO-';15 PD=.4W 21l4FI0 1902-3094
A,~OVR4 t 90;~-3094 3 DIODE-ZNR 5.ltV 2X DO--35 PD=.4W 284fJO 1902-3094
A20VRS 1902-,3094 3 DIODE'-ZI'R 5.11V 2% DO-35 PD=.4W 28480 1902-3094

A,!OVR6 190;,!-3094 3 DIODE-ZNR 5.11V 2::<- DO-35 PD'=.4W 28400 1902···3094
A20VR7 19112--3071 /, ;> DIODr.-ZNR 4.22V 2X DO-35 PD=.4W 2tH80 1902-3071
A;~OVR8 1902,-3049 8 DIODE-'ZNR 3.40V 2X DO'-3~; PD=.4W 28480 190;>.-3049
A20VR9 "1902····:3049 8 DIODE···ZNR 3.48V 2;' DO-35 PD=.4W 284FlO 1902-:\049
A;,!OVR 10 19112-3049 8 DIODE-ZNR 3.48\' 2% Dtl-35 PJ>=.4W 28480 190?-3049

A20VRII 1902-0551 1 1 DIODE-ZNR 6,2V ~,x PD=IW IR=10UA 2f1400 1'"132-0551
A;;!OVR 12 1902-'OO;;~5 4 1 DIODE·-ZNll 10V 5% DO'-35 PD·:.4W TC=+.067<. 2R4t~O 190?,,·OO25
A20VR13 1902-0202 9 1 DIOJ>E·-ZNR i sv ~,z PD=IW IR=5UA 28480 1902-0202
A;~OVRI3 1902-3094 3 DIODE-1.NR 5.IIV 27<. DO-35 PD=.4W 2[1480 190;>-3094
A20VR14 1932-0556 /, 1 DIODE",ZI'R 20V f,);(; PD=lW lR=:::il:A 20400 1902-0~j56

A;:!OVR 15 1902-3071 6 DlODE--1.NR 4.22V 2';' DO-35 PD·:.4W 28490 1902-3071

See introduction to this section for ordering information
*Indicates factory selected value
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A2l 08565-60209 1 1 VIDEO ASSEMBLY (100IiZ) cA480 OOSi)S-b0239

A21Cl 0180-1735 2 1 CAPACITOR-FXD .22UF+-l0% 35VDC TA S!.,C89 150n224X903542
A21C2 0180-2743 4 1 CAPACITOR-FXD .1111F+-l01: 3fiVDC TA 28400 0180--2743
A21C3 0160-0163 6 1 CAPACITOR-FXD .033UF +--10% 200VDC POI..YE 284fJO 0160--0163
A21C4 0160-2151 6 1 CAPACITOR-FXD .0111.JF +-~/% 200VDC POI..YE ~'?B480 OlbO-2151
A21C5 0160-0155 6 1 CAPACITOR-FXD 3300PF +'-101: 200VDC POLYE 284BO 0160··0155

A21C6 0160--4822 2 1 CAPACITOR-FXD 1000PF 1'''~/X 100VDC CF..R 28480 0160-4B22
A,?IC7 0160-0134 1 1 CAPACITOR-FXD 220PF +-5X 300VDC MICA 28480 0160--0134
A21C8 01flO-0291 3 1 CAPACITOR--FXD Il1F+--I0% 3~,VDC TA 56269 1500105X9035A2
A21C9 0160-2055 9 1 CAPACITOR-FXD .0IUF +00-20% 100VOC CER 28480 0160,-2055
A21CI0 0180-1743 2 2 CAPACITOR-FXD .II.JF+-I0r. 35'JDC TA 5&289 150DI04X90:'l5A2

A21Cl1 0160-:'254 0 2 CAPAC ITOR-FXD 7.5PF +'-, 25PF" 500VDC CER 284BO 01l")O-22~4

A21C12 0180-,0374 3 2 CAPACITOR--EXD 1OI.JF+--l Dr. 20vnc TA 56c.89 150Dlil6X902:lf.c2
A21C13 0180--0374 3 CAPACITOR-FXD 10lJF+-I0% 20VDC TA 562119 150Dl06X9020Jl2
A21C14 01BO-0197 B 2 CAPACITOR-FXD 2.2LJF+-l0,;( 20vec TA 56289 150D225X9020A2
A;:!lC15 0180-0197 B CAPACITOR-FXD 2.2UF+-tO'Z 20VDC TA 5l:t?B9 150 D225X902 0A2

A2IC16 0160-2150 ., 1 CAPAr.ITOR-FXD 33PF +-~/Z 300VDI; MICA 284BO 0160--2150
A21C17 0160-2254 0 CAPACITOR-FXD 7.5PF +-,25PF 500VDC r.rR 20480 0160-2254
A21C18 0180-1743 2 CAPAr.ITOR-FXD .1I.IF+-l Dr. :'I~;VDC TA 562139 1500104X9035A2
A,?ICI9 0180-2141 6 1 CAPACITOR-FXD 3.3lJF+-I0l:. 50VDC TA 56289 lS0D335X9050B?

A21CRI 1901-0050 3 39 OIODE-·SWITCIiING BOV 200MA 2NS DO-35 28480 1901--0050
A;:!lCR2 1901-0050 3 DIODE-SWITCHING BOV 200MA 2Nt'I DO--35 204flO 1901--0050

I
A21CR3 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 2B480 1901-0050
A,?ICR4 1901-0050 3 DIODE-SWITCHING Bov 200MA 2NS DO--35 28490 1901-0050
A21CR5 1901-0050 3 OIODE-SWITCliING AOV 200HA :?NS DO-35 2B480 19~1-0050

A;~ICR6 1901-0050 3 DIODE-SWITCHING BOV 200HA 2NS DO-35 28400 1901--0050
A21CR7 1901-0050 3 DIODE-SWITCHING BOV 200HA 2NS DO-35 2B480 19J1-0050
A,?ICRB 1901-0050 3 DlODE-S\.JI TCH I NG aov 2aOMA 2NS DO·-35 28480 1901--0050
A21CR9 1931-0050 3 DIODE-·SWITCHING 80V 200HA ?NS DO-3S 284ao 1901-0050
A,?ICR10 1901-0050 3 DIODE-SWlTCHING flOV 200MA 2NS DO-35 28480 1901-0050

A21CRll 1901-0050 3 DIODE-SWITCHING SOV 200HA ?NS DO-35 284flO 1901-0050
A21CR12 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS DO-35 28480 1901--0050
A21CR13 1901-0050 3 DIODE--SWITCHING BOV 200~.A :?NS DO-35 284BO 1901-0050
A21CR14 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO--35 29480 1901'-0050
A21CR15 1901-0050 3 DIODE--sWITCHING AOV 200MA 2NS DO-35 284S0 1901-0050

A21CR16 1901-0050 3 DIODE-SWITCHING BOV 20CMA 2NS DO-35 284fHI 1901-0050
A21CR17 1901-0050 3 DIODE--SWITCHING SOV 200MA 2NS 00-35 21l4flO 1901-0050
A21CR18 1901-0050 3 DIODE-SWITr.HING BOV 200MA c.NS DO--35 2fl41l0 1901-0050
A21CR19 1901-0050 3 DIODE-SWITCHING [lOV 200M 2NS DO-35 28480 1901-0050
A21CR20 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO--35 28480 1901-0050

A21CR22 1901-0050 3 OlODF.-SWITCHtNG aov 200MA ?NS DO-35 28480 1901-0050
A21CR23 1901-0050 3 DIODE-SWITCHING 80V 200MA 2N3 DO-35 284AO 1901-0050
A21CR24 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-~5 28480 1 ("Ial-0050
A~!lCR25 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS DO-35 28480 1901-0050
A21CR26 1901-0050 3 DIODE--SWIT,GIHNG 80V 200HA 2NS 00-35 28480 1901-0050

A;'?ICR27 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO'-35 28400 1901-0050
A21CR29 1901-0050 3 OIODE-'SWITCHING BoV 200MA 2MS DO-35 ::e4flO 1901-0050
M?ICR30 1901-0050 3 DIODE'-SWITCHING aov 200MA 2NS DO-35 28480 1901-0050
A21CR31 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS DO-35 284flO 1901-0050
A21CR32 1901-0050 3 DIODE-SWITCHING aov 200HA 2M8 DO--35 28480 1901-00~;0

A2ICR33 1901-0050 3 DIODE-SWITCHII'G BOV 200MA 2NS DO-35 2B4BO 1901-0050
A21CR34 1901-0179 7 2 DIODE-SWITCHING 15V 50MA 750PS DO ..7 28480 1901,,-0179
A21CR35 1901-0179 7 DIODE-SWITCHING 15V 50MA 750PS DO--7 r_B480 1'/01-0179
A21CR36 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3:'. 28480 1901-0050
A21CR37 1901-0050 3 DWDE··SWITCHING BOV 200HA 2NS 00-:'15 ~1l480 1901-0050

A2tCR38 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO'-3:::i 284BO 1901-0050
A21CR39 1901-0050 3 DIODE-5WITCllING 80V 200MA 2NS DO-35 28480 1901-0050
A21CR40 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO--35 28480 1901-0050
A21CR41 1901-0050 3 DlonE'~SWITCt-lrNG [lOV 200HA 2NS DO-35 28480 19n1-0 050
A21CR42 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO--35 284BO 1901-0050

A21CR43 1901-0050 3 OIODE-·GWITCHING BOV 200HA 2NS DO-35 28480 1'/01-0050

A21El 9170-0029 3 5 CORE·-SHIELDING 8CAD 284flO 9170.. 0029
A21E2 9170-0029 3 CORE-SHIELDING BEAD 2fl4BO 9170-0029
A21E3 9170-0029 3 CORE--SHIELDING BEAD 28480 91 70--()029
A21E4 9170-0029 3 CORE-"SHIEl-llING BEAD 28480 9170-0029
A2tE5 9170-0029 3 CORE-SIHELDING IlEAD 284BO 9170-0029

A21Ll 9140-11210 1 2 INDUCTOR RF--CH-MLD 100lJH 5% .1 b6DX. 3B51..G 2B480 9140-0210
A2tl2 9140-0210 1 INDUCTOR RF-CH-MI_D HOUH 5% .1 b6DX. 3n;;LG 28480 9140,-0210
A21L3 9140-0114 4 1 INDUCTOR RF-CH-MI.D 10UH 101: .1 bbOX. 3851..13 284BO 9140-0114

A21MPI 1480-0073 6 2 PIN--ROLL .062-IN--DIA .2S·-IN-l.G BE-ClJ 28480 1480,-0073
A21HP2 4040-0749 4 1 EXTRACTOR-PC BOARD <BROWN) 28480 4040-0749
A21MP3 4040-0750 7 1 EXTRACTOR-PC BOARD <REO) 2848() 404C ..·0750
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A21QI 1855··0020 8 8 TRANSISTOR ,J-H.T N-CHAN D·· MODE TO-18 SI 211480 1055-0020
A,!IQ3 1853-0404 8 37 TRANSISTOP PNP sr PJ)=500HW FT=I.bCH7 01295 A5T421.0
A21Q4 1853-0404 8 TRANSISTOR PNP 81 PD=500MW FT=I.6I;HZ 01295 A5T4260
A21Q5 1853-0404 8 TRANSISTOR PNP 51 PD:=50GMI4 FT=I .6CHZ 012.?5 A5T42bO
A21Q6 185:3-0404 8 lRANSISTOR PNP 51 PD=500MW FT=I.6CtlZ ()1295 A5T4260

A,!IQ7 1B53-0404 8 TRANSJSTOR PNP sr PD=500MW FT=I.6CH7 OI;>?5 A5T4;>60
A21Q8 1853-0404 8 TRANS'lSTOR PNP 81. PD;500MW FT=I.bI;HZ O12?5 A5T4260
A,!IQ9 1853-0404 8 TRANSISTOR PNP SI PD=500MW FT=I.6GHZ 01;?95 A5T42bO
A21QIO 18~,3-04114 8 TRANSISTOR PNP SI PD=500MW FT=·I .6GHZ 01295 A~jT4~.~60

A21QII 1853-0404 8 TRANSISTOR PNP 51 PD=500MW FT=I.6CH7 O12?5 A5T4:?60

A21QI2 1B55-0020 8 TRANSISTOR ,J-..FET N-CHAN D··MOll[ TO-18 81 2fl480 InS5-0020
A,!IQI3 185:\-0404 8 TRANSISTOR PNP SI PD=500MW FT=I.6GHZ {11?95 A5T426D
A21QI4 I fl~,3-"0404 8 TRANSlSTOR PNP HI PD=:500MW FT=I . bl;IIZ 01295 A5T4260
A,!IQI5 1853-0281 9 2 TRANr.ISTOR PNP 2N2907A SJ TO-18 PD=400MW 04713 2N2907A
A21Q16 1853-0404 8 TRANSISTOR PNP 51 PD:::500MW FT=1.6GHZ OI?95 A5T42AO

A,!IQI7 la~j~'5·-OO2.0 8 TRANSISTOR ,J-FET N'-CHAN D'-MODE TO'-18 SJ 284BO 1855-0020
A~IQI13 H'S3-0404 B 1RANSISTOR P~P !1} PD=500KW FT=1.6GH7. 01295 A5T4260
A:~IQI9 1853-0404 8 TRANSISTOR PNP sr PD=500M\,J FT=I.6CH7 012.95 A5T4260
A21Q20 In~~3-0404 8 TRANSISTOR PNP SI PD=SOOMW FT=I .61;11Z 01295 A5T4260
M!IQ21 1853-0404 B TRANSISTOR PNP 8J PD·=50 OMW Ff=I.6CH1. OI<!95 A5142100

A21Q22 IB53-04H B TRANSISTOR PNP 81 PD=500MW FT=I.6r.HZ 31295 AST4t?hO
A21Q23 1855,-0020 B TRANSTSTOR J-FrT N-CHAN D-MODE TO-IB SI ?84f!O 10;;S-OO?O
A21Q24 1853-0404 B TRANSISTOR PNP RI PO=500MW FT=I.6GHZ 01295 A~T426r)

A;:?lQ25 185,~--0404 8 TRANSISTOR PNP GJ PD,=SOOHIJ FT=I.6GH7 01295 A~jT4260

A21Q26 t(l~,3-'0404 8 TRANSISTOR PNP sr PD=500r,w FT=I.6GI-I7 01295 A5T42hO

A21Q27 1853-0404 B TRANSISTOR PNP 5r PD=500Mw Ff=I.bGH7 01295 AS r4~60

A21Q21l tn~,3-0404 B lRANSISTOR PNP 81 PD=500MW FT=I.bGH7 31295 A5T4~?bO

A::?lQ29 'lB53 ..-0404 8 TRANSJSTOR PNP Sl PD=50 OMI~ FT=I .6GHZ r.l;~?~ A5T42bO
A~11l30 10~;5**OO20 8 TRANSISTOR ,J..·FET N-CHAN D-MODE rn-m 81 "f14130 1055-0020
A:,!IQ31 1853-0404 B TRANSISTOR PNP 5J PD=500MW FT=I.6GH'l r.1295 A5T4260

A211132 1053-0404 B TRANS-r.STOR PNP fir PD=500MW FT=I.6Gli7 31295 A5T42bO
A:,!IQ33 lB5:\·-0404 8 TRANSISTOR PNP 5r PD=500MW FT=I.I.>GH7 01:.?95 A5T4260
A211134 1853·-0404 8 TRANSISTOR PNP 81 PD=500MW FT=I.6I;HZ 01?r/5 A5T4260
A21Q35 1853-0404 8 TRANSISTOR PNP 51 PO=50 OMI~ FT=I.6GH7 U12?5 A~T4260

A21Q36 1(153-0404 8 TRANSISTOR PNP 81 PD=50nMW FT=I.6GH'l 01,,95 A~jT4260

A,!IQ37 1855-0020 8 T1~ANSISTOR r-rr r N'-CHAN D-MODE TO-Ill 51 28400 10~~;5'-OO2_0

A21Q313 IFl53-0404 e TRANSISTOR PNP BI PD=500MW FT=I. br.IIZ :11295 A5T4260
A?11l39 18~B-0404 8 TRANSISTOR PNP 5} PD=500M\,J FT=I.6GHZ C1295 A5T4260
A21Q43 105S-'0050 4 2 lRANSISTOR-JFET nliAL N-(,I:AN D-MOOF ~~ I 204811 11:l55-0 350
A:'!IQ44 H153-0007 7 I> TRANS:rSTOR PNP 2N3251 81 TO-IB PD=31.0MW 04'713 2N;?i251

A21Q45 IB53-0007 7 TRANSISTOR PNP ?N3251 51 TO-·IB PD=3bOMW 04713 2N3251
A21Q41> 1853-0007 7 TRANSISTOI~ PNP ?N3251 SI TO-IB PD=360MW 04713 2N3251
A21Q47 1853-,0404 B TRANSISTOR PNP 51 PD=50IlMW FT=I • ~,GH7 01295 A5T4260
A:,!IQ48 IB53-0404 8 TRANSISTOR PNP 51 PD=500HW FT= I .I.>GI·11 Gl?95 AS1'4260
A21Q49 1853-0404 8 TRANSISTOR PNP 81 PD=500MW FT=I.bGIiZ 31295 A5T 4260

A::!1Q50 1855,-0050 4 TRANSISTOR-,JFET DUAL N'-CHAN D·-MODE 51 28400 H15~i-0050

A21Q51 IfI~;3--0007 7 TRANSlSTOR PNP ,!N:3~!51 sr Hl--18 PD=360MW 04713 2N32S1
A::~lQ52 '185:3-0007 7 TR ANSJsro« PNP 2N3251 81 TO-If! PD=31.I1MW 114713 2N;32~;1

A211153 18:13-,0007 7 lRANSISTOR PNP 2N3251 51 TO-·18 PD=3bOMW 04713 2N3251
A::!1Q54 1853-0404 B TRANSISTOR PNP 5J PD=500MkI FT=I .6GHZ 01295 A5T4?/..0

A21Q55 HI5:\--04114 8 lRANBISTOR PNP 81 Pl)=500MW FT=·1.6GHZ 01295 A~n4;:~bO

A21QS6 1853--0404 8 TRANSISTOR PNP 5J PD=500MW FT=I.I.>GHZ 01295 A5T4?bO
A211157 1053-0201 9 lRANSISTOR PNP 2N?937A 51 TO-IB PD=400MW H713 2N2907A
A21Q58 1855,-0020 8 TRANsrsTor~ ,J-FET N-CHAN P·-MODE Til-IB SI 2B4110 10~i~·-OO20

A~11l59 1855-0020 B TRANSI5l0R .r-H.T N-CHAN D"MODE TO-18 51 28480 1855-0 D20

A21RI 0757-0199 3 43 RESISTOR 21.51( 1:<: .125W F TC~O"-IOO 24546 C4--1/8-TO-215?-F
A21R2 0757--0199 3 RES1STOR ~I .:lK 1:<: .12~,W F TC=O+-Iao 24546 r.4 '-1/8-TO--215?-F
A21R3 0757-0199 3 RF.SISTOR 21,S!( t:<: .125W F TC=O·.·-IOO 24~46 C4- 1/B-TO··2152-F
A~IR4 0757-"04b5 6 9 RES1STQR lOOK n .12~jW F TC=O.·..lao 245·46 C4-"1I8-TO -I 003-·F
A;:!1R5 0757-0458 7 I RESISTOR 51.11( I" .125W F TC=O"-IOO 24~,46 C4'-1/8-TD-511?-F

A21Rb 0757-0199 3 RESISTOR ?1.5K 1:<: .125W F TC=O+--l an 24~4b C4··1/8--TO -2152-F
A21R7 0757-0199 3 RESJSTOR 21.5t( 1:<: .125W F TC=O.... IOO 24~i46 C4'1/8-TO--2152-F
A21RB 07~,7-0 199 :~ RESlSTOR 21. ~;K 1:<: .12~!W r rC=O'."·-10J 24546 C4····'\/B-Tl)--2152-·F
A21R9 0757-04b5 6 RFSISTOR lOOK 1:<: .125W F TC=O+'-IOO 24~46 C4"1/8-TO-I003-F
A21RI0 0757-04~~B 3 2 RF.BHITOR 5.11K 1:<: .12~jW F rC=O+--l il:} 24~46 C4--1/8-TO-5111- F

A:~IRII 0757-1094 9 I RESISTOR 1.47K n . . 1251.4 F TC=O·'''·I 0 D 2.4~i46 C4· 1/8--TO'-1471'-F
A21RI2 0'757-0199 3 RF.51STOR 21.5K 1:<: .12~}W P TC=O+-IOO 24546 C4-1/B-'TO-2152-F
A,!IRI3 0757-019? 3 RESISTOR 21.51( 1:<: .125W F TC=O,'·-IOO 24546 C4·-1 /8-TO '-215;?--F
A21RI4 0757-0199 3 RES1STOR ?1.5K 1:<: . 12'5W r TC=O+-lJa 24546 C4-1/B-Tn-2152-F
A~!1R1S 0757-04b5 6 RESISTOR 1001< i x .125W F TC=O+·-IOO 2.4546 C4"'I/B-TO--1 0113-F

A21Rlb :J757-0274 5 I RE!H5TOR 1.21K 1:<: , l(!~,W F TC=I\"-'103 ~4~;46 C4"·I/B-HI-1211-..F
A21RI7 069'3-3155 I I Rr:SISTOR 4.641< t:<: .12SW F TC=O.-IOO 24546 C4· 1/8-TO-4641-r
A21RIB 0757-,0199 3 RF.!HrnnR ?1 . ~JK i x .1;;~IW F TC=Ot-·l un ?4546 C4-1/8-TO-2152-F
A:,~IRI9 075'7-019? 3 RESISTOR 21.SIC I" , 125~ F TC=O"·-IOO 24~j ~6 C4' 1/8-1(1-·'21 ~j2~·F

·A21P~!O 07~,7-'OI'l9 3 RFsuno~ 21 . ~!I< 1:<: , 1?~)1.oJ F rc-a- ---1 an ?4:::i46 C4-'1/8-TO-215?··F

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts
-.

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number D Code
-

A21R21 07~,7"041,5 I, RE!~T.~·nDR 1001( '1% · 1 (.-'~.:jl..J r Tr,~"O+'1 O~ (14546 C4 1/8··TO-10:J:\·F
A~!lR22 069f.1-3154 0 I RLsrSTOR 4,22K 1% ,125W F TC={)-I ICO ;:>4~~ 46 C4 -l/eM-TO- 4;:';.:'1"" F
A21R?3 0757-0447 4 1 RESJ:~::TnR 11,.21( 1% .ll.'~,W r TC=Ot-li)!l 24546 C4 1I8-Tn'162?"F
A~?lR24 0757-0199 3 RESISTOR 21 · 5~( 17,. .125W F TC=O' len 24~:l6 C4· l/B·TC···?l5;! r
A?lR25 07~i7'''0199 ~, RE!=)HnnR 21 · ~Il( 1% .1 Z:~IW F T'>O+·..I ~J ;:~4~';46 r,4···1/8- T n-z1~;:-\ ..·F

A;;~lR26 lI757'-0 199 3 RESISTOR 21.~K 1% · t?5~ F TC=O+-IOC ~!4-:=;:lfl C4 1/8..TC 21::=;;;)-F
A21R27 D757-0465 /, RESISTOR I O~K 1% o t2:'.',lrJ r Tr.=O f -·1 i) n 24~46 C4" 1/8.. Tn·-IOJ:l ..F
A21R28 0757-044;;' 9 9 RF:SJSTOI? 10K 1% .12::;1..4 F TC"':O+~'l n0 24~j4fJ C4· 1/8·TC ..1CI:?·r
A21R29 ~6?8'''3162 0 1 Rr;:SJ~:;TnR 46. ·4( '(% · ·I;,~.w F TC,"II' "l.];J ?4';~6 C4" 1IIl-TII ..·464?· F
A;,~lR30 075'7-0199 3 RESISTOR 21 • ::j~' 1% .12~~ F TC=O,t--1HC ?4~;:lh 1"4· liB· TlI'·-;?l;'?-F

A21R31 0757-0199 3 RFSl:STOR 21 .~w 1% .12~!W F TC=O .... 1JO ?4~46 C4-1/B-Tn-215~·F

A21R32 0757,-019'1 3 RESISTOR 21.5:< 17- .1?~"..J F TC=O , .. 100 ;~4~J4t, C4· 1 18--TO ,,·21 ~:'j?-F

A21R~3 on:,7--0465 6 R[rn~nnR 10 :JI( 1% • 1 :-:~}l.tJ r Tf;:=:P, t '·-1 0 () ;~4~::;46 C4 ,,1 18-·T ~"'I o;n ..F
A'!lR34 0690-3158 4 1 RESISTOR 23.71( 1% .12~iW E TC=O'''lCO 24~4b 1"4 i va Tr.·2372-F
A21R35 0757-0470 3 1 RESIST(JR lh~I( 1% .1?~,lrJ F rr,=0·'-·10:J 24~j46 C4· 1/8-TO -16?3-·F

A;"lR36 075'7-0199 3 RESISTOR 21.51< 1% .12:~!W F TC=O ',,10 0 :?4~46 C4 .. 118.."lIl ~ll ~;.~ '-F
A21R38 0678-3194 B " Rr.~ISTOR 2~K . 2~'.% · ",~,W ::: TC=Ot -·50 n:~BH8 PMF55 ·1/8-·T?-··20:J~~ 'C
A21R39 C7:':i7-0465 b RrSJ.STOR 1 OO~ 1% .1?'::j~ F T(:=(I+-10(1 24~)4h 1"4"1/8 Ttl··lr.n~'-F

A21R40 0698-3453 " 1 R[Sr~;TnR 19/..K 1% · l;:~}tJ F TC=O'''1OJ 2454b C4 '1/B-Tn"'196;~-r

A'~lR41 0757-042,2 5 2 RE'.SISTOR 9119 1% .1;~~W F TC=Il+,,·IOIl 24546 1"4 1/8-T(l"-9n("1~1'-F

A21R4;> 0698···0 fl85 0 ..:I RFS1STOR 2.61K 1% · 1;~5W F TC=O' -·1 ,];] ;>4'146 C4 -1/8- TJ"'2611 ..F
A;:!1R43 075'7-C4~~2 .. REsrSTOR 909 1% .1?5W F T{":=O...··-l (10 :?4~46 ,,4-·1/8- Tll-909j';l'-F
A21R44 07:17-,0279 0 2 REsunOR 3.1I,K 1% .1;,·5W r TC=,]' -1"0 ?4546 C4 ·1 /B- r n ,,311,1- F
A21R45 075'7'-04:~f) 3 RFSHJTOR 5.1l.1( 1% .125W F' TC=O"··-l.Uf: ;;~4~.'j46 C4· l./R··-Te"~il11··F

A21R46 0757-()1?9 3 R:=:nT~:;TnR ~~~ 1 . ~;I( I. · 1~~~,W r TC=~' ··1 00 ?4~=j~6 C4 -,·1/O"-T 0 -·21 !".;tl·F

A21R47 0757-0280 3 ;\ PESISTor~ lK 17.. . 125~ F TC=0+-100 ?4~,:l6 C4· 1/8-TP. 101il--F
A21R4B 07~,7-'0444 1 2 J?F.!HSTOR 12.11< 1% .1?~·W r rr,~0''''10il 24j·16 C4 ·1/8...TO-121? ..F
A;21R49 01,913 ...0085 0 RF.::SISTOR 2.611( 1% · 1 ;;~5W F TC=0+"'1fI0 ?4~=j 46 C4· 1 IB-..Tt~·-·?t.d t r
A21R50 ~7c,7-0199 3 RrS1STOR 21 · ~;K 1% .l<:~,W F TC=I"-l~J 24~"i4b C4· 1/S-,Tn-215;:)-F
A:~lR51 075'7-0199 3 RF.SJSTO(1 21 .51< i x .125W F TC=O" 111 n 24~ :H. C4 -1/8-TO·· 215?··F

A?'lR::,,;l ~7~,7-0199 3 REsr.r:nOR -21 , ~}K 1;( ..1 ;:~,W F TC=D·' -·1 ~J ?.II~46 C4 ·1 18-·T ')'-21 ~;? - F
A;;~lR54 0757 ...0199 3 REsI~;ror~ 21.51< 17- · 1 :?~)W r TC=0''''10n 24~.:; ~b C4 "l/(l-Tn·-?l~;?··F

A21 R~.,~'j ~~1 00-,3054 6 2 Rr.SI~n(lR-·TRMR 50K 10% I~ Slt)[-AD.J 17 ·lRN 0?111 4:3P5i):~

A21R57 075'7"'019~' 3 RESISTOR 21.5:< 1% .125W F TC=O' -1 no :~4~~46 C4 1/8· TO-?15;~' F
A21R51l 2100-3094 4 2 RESlSTOR-TRMR 1 0 ~K 1 :JZ c :1fnE"AD.T 17 ·lRN ~;>111 4;'.Pl D4

A;?!lR59 1175'7-0199 3 RESISTOR 21.5:( 1% . 125t..1 F TC=O""ll1n ?4~:i·:lb 1"4' 1 18-l(~" ?1~,;:1 ·F
A21R60 07~,7-'O19? 3 fH::~:nST(IR 21. ~!I< 1% · 1 ;:~5W r TC=O t-·1 n n ?4~;4b C4 1 IB-Tf)-·215;:'· F
A;,~lR61 075'7-0199 3 RESISTOR 21.SIt' 17- .125W F TC=O' "'10 0 24~46 C4· 1/8·-T(1'· 21:=V~F
A21R62 07::=i7--0"199 ;\ l<ESrSTOR 21 · ~.K 1% · 1 (.~~...w f- rc=O .... l"" ?4~;46 C4 ·1/B-Tn ... 2l5?· F
A;,!IR63 O?57 .... 0199 3 RESISTO~ 21 .51( 17.. .1?~1W F TC=II''''l nn 24~,46 1"4 118-T (1....~11 ~:,;:~ ·-F

A21R64 0698-0385 0 RF:SlSTOR 2.6\K i x .I~~W r TC=O·.'-10J ~)4:=;46 C4 '1/8M-Tfl--~611-'F

A;;~1R65 075'7-0199 3 RF.STSTOR 21 .5:< 17,. .125W F TC=O+-IIlO ::'4~4h C4- 1IA-Tn~-21 :"j:~'-F

A21R66 117~;7"1I199 ;.\ RESl~:lTOR 21. ~.I( 1% · 1 ;:~~il,rJ F TC=O ...·-l i)n 2 ·..~~;46 C4-1/8-'1'O-215?-F
A;:~lR67 069B"'7794 2 1 FlFSISTOR 10K . 2~~;~. · 12.~jW F TC=(H"-ltlO 1 (1701 MF4f:l/B ..·TI1 1 Ii r.;?-C
A21R68 07~,7-0442 9 REsrSTOR 10K 1% .125W r H><) •.- 1 ;)n ?4::i46 C4~' t /8- T fI-, 1 OO~!·· F

A'!lR69 C757-0278 9 1 RESISTOR 1 .78K 17.. .125W F TC~O"'~·l(1r. 24~'j,=lo C4 ·1I8-H· 17!11--F
A2\R71 21;)0·_·:3094 4 RFSTSTOR-·1RMR 1 f):ll( 10% r, nlIH-::-·Al)J 17 ..·TRN n?111 4~~P1!)4

A~!lR72 (169ti·-755:.~ 1 1 RE:STSTOR 3;'.61( .57,. .125W F TC:"O''''-'~;O 197(11 MF4Cl/8·-"T"?· 3.:'.~.?~·D

A21R73 on:,7···0199 3 nrSI'iTOR ?l.:-IK 1% .1 ;~~w F rC=O'-'lJ~ ~4~)46 C4 '118- T II "c15::··r
A21R?4 2100-3054 6 RESISTOR-TRMR 50K 107- I" srnr-AD.l 17--TRN f.?111 4~~~503

A;~1f~7:, OlI90-'6109 1 1 RES 1~;TnR 18.;,'1( . ?~/4 . 1~-'.~JW E 'TC~II"'-'l "~ r.P.4ElO iJ698-t"'09
A21R76 11757-019'1 3 RESJSTor~ 21.51(' 17- .1?5W F TC=O""'1 no ?45!\(, (":4· ·1/8-T(1 ··-?1:"i? '"F
A21R77 ~~1:l 0--2050 0 1 RESH;·TOR-l RMR 10K 10% ~W Sl'OE-Al),J 21l-TRN 0261:.:) ...~n1 3P- t n3

I A21R78 0698·-6533 5 1. RESISTOR 12.5:< .1% .1~5W F TC:;::O ''''-2~ 2H4(l0 r. 69(.1- 65.3."Jj
A21R79 07~,7 ·0199 3 RE!H::nnR 21 ..~d( 1% .1;::~}W r TC=O+",I"J 24:146 [;4-1/8-TII"'21 ~;c: F

I
A;21RBO 075'7-0199 3 RESJSTO~ 21 .5:( 17- · 1~!5W F TC=O+-IOII 24~)-4b C4 .. 118- T 0..·215;> F
A21ROl 0757-0442 9 REStS1'(IR 1 ~K 1% .12~jW F n:=Ct--'1~O ;>4~4b r.4 'lIB-TO-I 002· F
A21R82 0757-0~!AO 3 R[SISTor~ 1I( 1% .125W F 1'C=O.· ..·l 0 C 24:=;46 C4"1/8-TO··lCl'1 .. F
A21R83 n7~;7--044~~ 9 Or::SIGTOR 10K 1% .12~;W F TC"n ',,,1 0 n ;;.~·454b r.4 118-·m"'1 OO?-F
A;:~IR84 0698,-3447 4 3 RESISTIIR 4':)':} 17.- ,125W F TC=O'''-l eo f:'4~146 C4 ·1/8-T(l··-4??r~· FL'_

A21R05 07~.i7-·0442 9 RESTSTOR 10K 1% .12~}W F TC=f}-t-100 ~4~4b C4 ··1/8-TO-10J;:I*F
A;'!lRB6 069l'1-00114 9 1 RESISTOR 2 .1~1( 1% .1251.11 F TC=0·... 100 24~·j46 C4 ·1/8--TII···21 si-r
A21R87 1J691l·..3447 4 RF.n.tGTClR 47.'2 1% .1::"!',W F rc-.c t···1:) 0 ;;~4~:j4b r:4 ·1/El.... TO...422R ·F
A'!lRB8 0757 ...0444 1 RESISTOR 12.11( 17.. .1?5W F TC=0·.... 100 24~'46 C4 .. 1/8-TO·-1:.:'1 ;:) E
A21RB9 1J691l...01J8:5 B 2 RESISTOR 1 .9t.K 1% .125W F 1'C=0;-100 2-4!546 C4-1/8-TO.... 1961 ·F

Ac'.lR90 069f.1...008:l 8 RESISTOR 1 .961( 1% .1?:"iW F TC=O+'-l 01\ ?4~~; 4fJ C4 ..1/8"1'0"I'nl r
A21R91 lI/,'l1l-3156 ., 1 Rr::SISTflR 14.7K 1% · 1 ~~.~,w r TC~O" ...1J n ~~. 4546 1:4-·1 18-·r a -147? - F
A21R92 2100-2851 9 ? RESISTOfl-TI~MR ?I( 10% ww SJDE-AfJ,T 2r. ·TllN 021.,60 ~131 OP-2C:?
A21R93 069B-40~j5 2 1 RESIGTOR IK .25% .1?:=.,W F Tr.~O+-100 03881l PME55-1/8"'1'0"'1001-C
Ac!IR94 0757-0199 3 RESISTOR 21.511" 1% . 125!.rJ F TI"=O" .... Ill 0 24~i 46 1"4"1/8-TO '?15;::~ '-F

A21R95 0698-·B860 ~) 1 I1ESISTOR 7.5::;1< .25" .1;::2:=}W F Tr,=0+-10,] ;;8·480 0::198'·8860
A.!lR96 069f.1·-BB69 4 1 RESISTOR 2.151( . 2~/% .125W F TC=O·.... IIlO cf:l4nO 1l69a-B86 fl

A21R9B 07~7--0199 :5 RESl::;TOR 21 .~I( 1l: .1?~}W F rc-n t·_··1 00 24!"i46 C4~1/0-TO-2152·F
A'!lR99 06913-88n 0 1 R[srSTOI~ 232 .25% .12511<1 r TC=0''''100 ;:!8400 069(1··..8873
A21Rl00 07~,7-0199 3 RE!:n~nOR 21 · ~,K 1. · 1 ~.'~:jW F TC~Il·'-·lijO ~.~4~46 C4· 1/B···'TO-21~.~?..F

I

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number D Code---A21RI02 0698-8B72 9 I RESISTOR 532 .:..-:'5X .1251.1 F TC=O"-lilO 2fl~(l0 ;lh9(1-8J:l72
A;~IRI03 0757-0199 3 RESISTOR 21.5K t:<. ,1?5W F TC~O-I--I 0 C ?4546 IA 1/8-TO--21c.;?-F
A21Rt34 07~;7-0199 3 RESlsrOR 21. ~;K 11: .125W [ TC~O.-1JO 245~6 C4-"1 18--1' f)-··215?···F
A21RI05 0698-8870 7 I RESISTOR 2 .143~ .25~ • 12.5W F TC~0.·-100 ?84flO O~I(JD-B870

A21RI06 0757--0442 9 Rr.SlSTO~ I ~K 11: .1i.::5W F TC~O'--IOO 24541, C4-1/8-TO-l0n-F

A;,lIRI07 0757-0442 9 RESISTOR 10~ 11: .1251,,1 F Tr.~O.-ICO 2.4546 C4-·1/8-TO-IOD2-F
A21RI0A 069J:l-3447 4 RfSIGTCR 422 11: .1?~..iW F TC~O+-IOO 24!"i46 C4-1/8-TO-42ZR-F
A,!IRI09 075'7-044:?: 9 RESISTOR 10K 1% .1251,4 F Tr.~O+-IOO 24546 C4---118--TO---I or.;>--F
A21RIIO 07~,7-0(ll7 2 I rlESI~]TnR 75:) 11: .51.1 F rr.=o·. -1 ilO cfl480 D757-3817
A,'IRIII 0757-0279 0 RE:SlSTOR 3.16K t:<. .125W F TC~O.--1 00 24:",46 C4--118-Tn'--31101' F

A21R112 07~j7-0442 9 RESISTOR 10K 11: • t;?~W F TC~H-IOO 24546 C4--1 IB--TO-I OO;'~' F
A,!IRI13 0757-0440 7 1 RESTSTOR 7.5:< a .125W F Tr.~0+-100 24546 C4 1 18-TO 7c. 0 I --F
A21R114 069B--3136 J:l I RESl!iTOR 17.8K 11: .1 C~}W F TC~O"'-'I 00 24546 C4-1/B-TO-1782-F
A::!lR115 0698-4482 9 1 RESTSTOR 17.41( a .1251.1 F TC~O"'-'1 00 03n88 PM~~5-1/8-TO-1742-r

A21RII6 07~,7-0416 7 I R~SlGTOR 511 11: .125W F TC~O.-IOO 24~4b C~-1/8-TO-~IIR-F

M'1R117 0757-0280 3 RI':SISTOR 1~ n .1251.1 F TC=01--10C ?4~)4o C4 -I 18-TO'-to D'--F
A2IRlIJ:l 0698-3440 7 3 RFSlST[iR 19" 11: .1::~,W F t c-n r-r ao ?4~'}4b r.4 I/B-TO-19/>R--F
A,!IRI19 075'7-0394 0 1 RESISTOR 51.1 1% • t2~;W F TC~0.--100 ?4~:;46 C4- -I 18--TO·-c.l R1,--[
A~~lR120 0698--3440 7 RESISTOR 196 1% .12~jW F TC~O.--·I 00 ?4~46 C~-I/J:l-TO-19"R-F

A;;!lR121 01,98-3440 7 RESISTOR 196 1% .125W F TC~O"'--I 00 24546 C4-1/8-TO-19IoP-F

A21 R122 0757--0199 3 RESl:3TOR 21 . ~.K 11: .1 ~:~,W F TC~']'--IIl~ 24";46 C4-'1/B-TO-215~-F
A21R123 0698-3260 9 2 RESISTOR 4f.4t<- 1% .125W F Tr.~O+--1 00 2H4flO 069"'32/>0
A21R124 01,98-37.60 9 RF.S[~:nnR 464K 1;( , 1 ~~~JW F TC~O+--I 00 2.B·-\80 :l6?B-3?hO
A;;~1R125 0698-3194 8 RESTSTOR 20\( .C5X .12~!.lJ F TC~0.--50 n:~8{la PMr55-1/A·-T2··2002-C
A21R126 0698--7421 2 I RF.!HSTCR 40K .;-~5X .12~,W F TC~C.-l DO 1'nOl MF4CI/8-rn· 4002-C

A;'!IRI27 0698-3194 8 RESISTOR 20K .~5X .1251.4' F TC::::O+-50 n~~n88 PME55-1/0-T2-2C02-C
A21RI2fl 0757--041,5 I, RESl:!:nOR lOCK 11: .1 ?~,w F rc~o'-I 00 24546 C4-I/R-TO-I003-F
A;:~1R129 07'57-0465 6 RESTf,TOR 1 OO~' 1% .1251,4 F TC~O-I-I 00 24546 C4- 118-TO ··-10 113-F
A21RI30 0698--5813 2 1 ~fS1STOR 2?OK 1<: .1;-:~jW F TC~O+--I 00 2.t,~;46 r.4 -I IB--T 0--220:"--F
A21RI31 0757-0199 3 RESIf,TOP 21.5\( 11: .lc5W F TC~O'I-1 0 0 24~~b C4- 1/R-Tr.··c1~~?-F

A21R132 ~1 00-2851 9 RF:'S'(STOR ~TRI"IR ;"K 101: WI,,) SIDE-An] 20---TRN O~?k60 381 ;)P-2112

A~!1S1 3101-1274 1 I sur rcu-si. SPDT SUIlMIN 2A POVAC PC ;-h~4flO 3101-1274

A21TPI 1251--0600 0 7 CONNI'CT8R-f,GI_ WNT PIN 1.14-MM-'BSC-flZ SQ 284BO 1251-0600
A~!1TP2 1251-0600 0 CONNEf;TOR-SCI.. CONT PIN 1 .14 -HM--flSC~-S7 SQ 211480 1251-0600
A211P3 Ii'51-0600 0 CONNfCTOR·_·SGL CDNT PIN 1 .14"MM-B8C-·~;7. 5Q 2B4flO li'51'~0600

A;!1 TP4 1251-0600 0 CONNECTOR-SGL. CONT PTN 1.14- MM--BSC-'SZ SQ i!8480 1?51-0600
A21lP5 1751--0600 0 CONNECTQR-·SGL C8NT PIN 1.14- MM -EiSC~n7. f,Q :':.F!480 1~~51-0603

A::!lTP6 0360-0077 s I TERMINAL-STUD 5GL.-nm SWGFRM-MTG :?A4FtO 03f-.(j --0077
A21TP7 1?5t '-ObDO 0 CONNF:CTOR-SGL CONT PIN 1 .14-MM-BSC··~;7.. SQ ?fl480 lE'!11-0600
A;'l!TP8 1251-0600 0 CONNECTOR--SGL CONT PIN 1 .14--HMM-BSC--S·l SQ 204no 1 ;":>1'-060 0

A21UI 18?6--0 092 3 I IC (JP AMP GP DUAL TO--99 PKG 28~BO 1826-0092

A,?IVRI 1902-0025 4 I DIODF:-ZNR 10V 5% nfl-35 PD~.4W rr.::::-t.C6X 28480 1902'-OO;~5

A21VR2 1902,--0064 1 I DIODF.--7NR 7.5V ~~% DO--35 PD~.41,,) TC=+. J5?: 28480 19!12-0064
A;,l!VR3 190;~-3171 7 I DIODE-ZNR IIV 5% DO---3', Pr.~.4W TC:::: .... C6?X 20480 190;'-3171
A21VR4 19!)2--3182 0 I DIODI' -7NR 12.1lJ ~J'Z. DO-·35 PD~.4W ?J:l480 1902-3182 -

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6·3. Replaceable Parts
- .

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A21 00~65-60200 0 1 VID~O ASSrM[II..Y (f)PTHlN J02) 204flO oaSf,5-b02;)8

A::!lCt 0180-2205 3 1 CAPACITOR-FXD • 33lJE+'-1 or. 3~_:;VDC TA ~j!.?89 15ll P334X9(l ~3'5A?
A21C2 0100-2743 4 1 CAPAcnOR-'EXll . l11.lF'-·l 0% ~~Ntc TA al400 0100-"274:3
A,'lC3 0160-0163 6 1 CAPACITOR ···EXD . 03~JUF +.~ 1 POX 200VJ)C POI. YE 2H480 0160·-0163
A21C4 0160--2151 6 1 CAP'P,CITOR"'F xn .311UF t,-~'J';~ 200VDC POI..Y~ 20400 01 ':,0-21 ~jl

A,!lC5 0160-0155 6 I CAPAcnOR-FXD 3300PF +-10% 200VDC POI. YE ;>fl4[10 01l.0--0ISc.

A21C6 0160-4S,!2 2 I CAPACITOR-FXD 1000PF t·-~,Z liIOVr,·C CfoR 21:1413D n1hO-4822
A::!lC7 0160-0134 I 1 CAPACITOR-FXD 220PF +-57.; 300VDC IHr.A 2fl4[10 0160-0134
A21CB 0100-,0291 3 I CAPACITOR-EXll HIP···IOZ 3~,I\..'DC TA :=";6?G9 1~;3Dl 05X903'5A2
A;~IC9 0160-2055 9 1 CAPACITOR-EXD .01lJF +8C'-211Z 100VDC crR 2tl480 (1160··2055
A21CIO 0100-1743 2 I r.APAr.nOR-FXD .IUF+-IO% :'\:=......cc TA 5b?B9 1:7jOD1 f)4X903~A2

A,!IC11 0160-2254 0 " CAPACITOR-FXD 7.5PF +.- . ?~~il:l F 50 °"-'DC CER ~n4F1{1 0160··2254
A21C12 01BO-0374 3 2 r.APAcnOR-FXD I OUFt- "1 n 2,VtG TA '::iht::89 150Dl06X9020r.I2
A21C13 0180-0374 3 CAPACITOR-EXD 10UE+--l(l:!. 20VDC TA S!.289 15(1)1 ObX90c,r. f:2
A21C14 0100 ··0197 0 ::. CAPACITOR-'FXD 2. 2UFt ···1OX 2iJVnC 1A ~;io"R9 1s OD2?::=;X902OA2
A,!IC15 0180-0197 8 CAPACITOR-FXD 2. 2UF+·-1 ox 20VDC TA 5~12B9 lS"n?25X9C20A2

A21C16 0160-·2150 5 1 CAPACITOR··FXD 3'3PF t··~~,% .10Q'.DC MICA ~'[!4flO fll /:)O~-;:.~150

A21C17 01bO-2254 0 CAPACITOR-FXD 7.5PF +·-.25PF 500VDC r.CR 2f1480 o16r.·~2254

A21CRI 1901·-0050 :\ :13 DIOO[···SWI TO·IING flOV 20011A 2NS Dn-~5 :'B4BO 1 '131-0 050
A21CR2 1901·-00S0 3 DIODE-SWITCHING 80V 200HA 2NS DO··3c. 2f1480 19(11-00~;O

A21CR3 1901--0050 3 DIOOl'-5WITCHTNG BOV 200MA 2NS Df)<~~ 21)4BO 1')01-0050
A21CR4 1901-0050 3 DIODE -SW ITCHING 80V 2l10HA 2NS D()'-3~) 2H480 1'}01'-00~;0

A21CR5 1901"0050 :3 DIBl)F·· SWITGHING BOV 209MA 2NS en-as ;~fl400 1'1;) 1-0 O~O

A;:!ICR6 1901-0050 3 DIOD[--SWITCHING 80V 200MA ;?NS Dn-3~; ;>fl480 1901-,0050
A21CR? 1901-0050 3 DIOllF.··SWITCHING BOV 200MA 2NS DO--3~j 204BO 1'1;)1-01150
A21CR8 1901·-0050 3 DIOD[-·SWITCHING 80V 200MA 2NS DO-35 20480 1901-0050
A21CR9 1901···0050 :3 DIOl)~"SWITCHTNG flOV 200MA 2NS to-35 20400 19J1-nnSO
A,'lCR10 1901-0050 3 DIOD[-SWI.TCHING 80V 200MA 2NS DO-3S 20480 1901-0050

A21CR11 1901--0050 3 DIOll[···swnCHTNG OOV 200MA 2NS 1)O~"35 f.IA48 0 1901-0:150
A,!ICR12 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-30. :~n4f}O 1901-0050
A21CRI3 1901-0050 :3 DIOllE-SWITCHJNG OOV 200MA 2NS r.O-~5 ;:.04BO 19:)1··0050
A;,!lCR14 1901-0050 3 DIODE--SWITCHING 80V 200HA c.NS DO···35 ;:IH4BO 1'70 I" 00:;0
A2.1CR15 1901-0050 3 DIODE"SWITCHI NG 80V ~~o O/'"';A f?NS Dn-~5 28480 1f"/;)1-0050

A;,!ICRlb 1901-0050 3 DIODE-SWITCfHNG 80V 200MA 2NS DO -3::, :!B4nO 1(}n1·-00~iO

A21CR17 1901-0050 3 DIODE···SWITCHTNG fJOV 20 oI':A ?~S r.O··:I~ "8400 I 9J1-0 :150
A;'!ICR18 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO--30. ?f:t-4RO 1901~'OO:=;O

A21CRI9 1901-0050 3 DII)l)~-"SWITCHJNG 80V 2lltlMA eNS J)O-·/)~j ;:~P'4FjO ivn i-uusu
A~!lCR20 1901-0050 3 DIODE-SWITCHING 80V 2f.OHA 2NS DO-3S 20480 19[:1-00SI1

A21CR22 1901--0050 3 DWDF.-'SWITCHING OOV zn!IMA 2NS l)O-~5 ;::.0480 ]9;)1"0050
, A;;!lCR23 1901-0050 -3 DIODe-SWITCHING 80V 2nOMA 2NS DO-35 211481\ 1901-000.0

A21CR24 1901-0050 3 DlOD~ ·SWITCHING OOIJ 200MA 2NS 1I0-:-\5 ;00480 19;11-O[)50
A;.:!lCR25 1901-0050 3 DIODE···SWITCHINC OOV 2011HA ~NS DO·--:~~ :?f:l4BO 190 i-nnsn
A21CR29 1991-0050 3 DIODF.--SWITr:HTNG OOV 200MA eNS l)O-~5 al4RO l'i;)I-OOo.O

~ A;:~ICR30 1901-0050 3 DIODE--5WITCHING 80~' 2110MA 2Nr~ D~-"3'5 ~~g4flC 1901--0050
A21CR31 1901-0050 3 DlOJ)E·SWITCH.T NG fJOV 2fli}MA 2NS en-as 28480 1t"J:J1-()350
A21CR32 1901-0050 3 DIOD[-SWITCHING 81lV 2UOHA 2NS DO·-30. 204[-10 1901-0050
A21CR33 1901-,0050 3 l)lnDF.··SWITCHING O~V 2~ilMA ?NS r,'O-~5 ;::.11400 19n1-OO~iO

A;,~ICR34 1901-0179 7 " DIODE··SWITCHING 15V SOMA 750PS DO-7 ?B400 1901"'0179

A21CR35 1901-0179 7 DIODE:--·SWITCHING l~,V SOMA ?50PS Dn-7 ,'04BO l'iill-0179
, A;'!ICR3b 1901-0050 3 DIODE-SWITCHING 80V 200MA 2N8 Dn--3~ ?fl4~l{l 1901-0050

A21CR41 1901-0050 ::I DIOD~--SWITCHING BOV ?OOMA ?NS r.O·~~5 "8400 l'J01-00~0

I
A;.=!lCR42 1901-0050 3 DIODE··SWITCfHNG 80V 200HA eNS D~J-3~; 2n4t~O 19n1,-OO~jO

A21r:R43 1901-0050 :1 DWl)~'-SWITCHING BOV ~~[):lMA 2NS nO-35 i'B480 1 f"/J 1-0 O~jO

A~~lEl 91.70-0029 3 5 CORE-'SHIELDING BEAD 2B400 9170-0029
A21E2 9170-'00;!9 :1 CORE":iHIEI..DING BE'AD ,,0480 9170-0029
A;:'IE3 9170-0029 3 CORE-SHIELDING BEAD 2B480 91.70-0029
A21E4 9170--0029 3 CORF.···SH·[El.DING HEIID ;::n48 0 9170-00;:.~9

A;;!lE5 9170-0(\29 3 CORE--SHIEI..DING Br:AD 2B4BO 91.70-00?9

A21Ll 9140--0210 1 (.! INDUCTDR nr-ru MI..ll 101lI.JH sx . 16bDX. ~A51.G 28400 9140-0210
A;;!lL2 9140-0210 1 INDUCTOR RF-CH--MI..D 1001.lH ~% .1 66D)( . "3~13LG ~J.B4flO 914f.··0210
A21L3 9140-0114 4 I INDUCTOR nF-n·I-MLD 10l.lH 10Z • 1 A~t>X. ~G51~G ?R480 9140-0114

A::!lHP2 4C40-0749 4 1 EXTRAr.TOR-PC BOARD «('ROW"') 20400 4040···074'7
A21MP3 4040-0750 7 1 E.XTRACTOR-PC BOARD (RED) "0400 4:)40-07:10
A;~lHP4 1480-00n 6 1 PIN--ROU._ . 062~' IN·-DIA . 2~··JN·-LG BE-Cl.I 2f14FtC 14(10 '-0 07.~

A21Ql 11355-0020 0 h TRANSISTOR .I-F~T N-CIIAN D-MOD!: TO--10 51 ?fl40fl 18:';5-00Z0
A<!lQ2 1054-0404 0 39 TRANSISTOR NPN sr TO···18 pn~3bOMW 2H480 111'.14"0404
A21Q3 lfi54--04114 0 TRANSJ:STOR NPN 81 TO-1B Pr,=:163MW :':8400 1r;f,4-04il4
A21Q4 1854-0404 0 TRANSISTOR NPN SI TO--18 PD'=360MW ;?t1480 18:;4-0404
A21Q5 1854-0404 0 lRANS1STOR NPN 81 TO-l0 rD=36fJMW ;>8480 1054-0404

A,!lQb 1854-0404 0 TRANSISTOR NPN 5J Tn·18 PD~360MW 2fl4HO 18~;4' 0404
A21Q7 1854-0404 0 TRANSISTOR NPN fil TO-18 PD=36l1MW ;:.04BO 1f';::'i4-0404
A;'?lQO H154-0404 0 THANSISTOR NPN SI TO--18 PI·=360MW 28480 10:';4--0404
A21Q9 1nS4-0434 0 TRANSIS10R NPN 51 rn-rs PD=36:1M\oI ;::.04130 11'154-0404
A21Ql0 1854-0404 0 TRANSISTOR NPN 5J TO···18 PD=3bOMW ?f.I48fl 1O:"4-04C4

--
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

AC'IQII lf154···04114 0 TRAN~18TnR "'fiN 01 rn-tn pn:<~h/lM~ cn40:l 111~.'4-·0404

A;;!lQ12. If.l~j5-0(J20 8 TrJANS J STor~ J'-F[I N '-CHAN n--MnDF TO '"if! ST 2fl4flU 1n~:;~;··OO?l\

A211l13 1854-0404 0 TRANnT.~~TOR NPN ,';1 TO-·18 Pl)=·360MW "R480 1:'<"4-0404
A;:!IQI4 1854-0404 0 TRANr;JSTOI:.' NPN foT TO .. Ill Pl)-O;IIoOMW ?f:l4nn 18"'4-041:4
Af.~l Q15 1B:::13- 0281 9 I "I RAN:;T. sr DR PNP ~N~907A nt rl)-Hl rn=-1t1:)MW 047'1 :.I ;'N;'907A

A;'!IQI6 1954-0404 0 TRANSISTrw NPN sr TO--1(1 PD-:=360M1JJ 2H400 l8c.4--041:4
A21Q17 ln~,5··OO20 8 lRt.NSTSTDR r-r r.r N-CHAN n-·~ni)F: TI)-ll1 51 ;-0480 ln~,5-0n2{)

A;'IQIB 1B54-0404 0 TRANSl.STnR NPN 81 TO 1(1 PI)·=:.I60MW 2f14nn 1I1,i4--0404
A~IQI '1 IB54-'04:14 0 TRAN!i 'I: rlTnR NPN !,I rn-r a Pj)::<~6i}MW ;'1'148:1 1n~4-04:14

A;;11Q20 11],:'4-0404 0 TRANSISTOI~ NPN ~~ 1 TO 10 PD:<i60MW ;~n4FJIl l.WH -041:4

A2'1l~21 18~;4"'04n4 0 "1 R(:IN!:;-1: STOR NPN sr II)--I'I 1~J)::::M)Oi""JW ;::04nn 'I.FI~i4-041)4

A;:~lQ22 '1854 ...·0404 0 TPAN~;lSTOI"\' NI'.)N sr TO-HI Pli'<16I1MIJ ;~n4fI0 In~'>4-041l4

A21Q?3 1nss- 0 020 Il 'TRAN~}TnTnR J-Ff'.1 N-C\-IAN O"r-OOC rn-rn 51 ~04'ln lr,~j5-00;:.~O

A;:~lQ24 H1~H-0404 0 TPAW;TSTnrJ NPN s J TO" 1(1 PJ)'=:360MW :?fl4nr. 10"'4 -04114
A2II~25 11154-0434 II 'lRANSTSTnR NPN st TO-111 P1)=:\60r.,W ?0480 1 flS4-04114

A?IQ26 1854-0404 0 TRANSJSTOR NPN 51 TO, 10 PD"'31.0MW ?f1400 1O~-,4-0404
A21Q?7 1054·..0404 II lRAN~)TSTf)R NPN ~1I TO" i n i'1);<~60MW 7048:1 1"'''4-11404
A;"IQ28 1854--04114 0 T1~ANf,;Tnl(W NPN SJ TO '1(1 PJ)'=36(1MIJ ;?t:14nO 10~"4--04114

A21Il;!9 1 f.154··04:14 I) 1 Rt:",Nl:;-(srnR NPN ~II Ill .. '10 P1)~·:\I>OMW ~;.n4H a 1H54-0404
A;'~IQ:lO le5~:j·-OO:~O 8 TRANfHSTOP J--FE"T N CHAN D"Mone TO 10 51 ;:lfl4nn In~:."I~::;-OO?f.l

A2IQ:.II 1A54'~ 0434 0 'IRAN~,",(STnR NPN 0,1 10--10 Pl)=3i>IIMIJ ?IHfIO 1854··0404
A21Q32 1854-0404 0 TRANSTSTOP NPN ST TO 18 Plb3hOMW ?n.qnr. 11]",4· 04114
A?IQ:I:.I 185·4-0404 II 'TRANSISTOR NPN 0,1 TO-..18 PD=]60MW ;"f14f10 1'154-11404
A;"IQ34 1854-11404 0 T~ANf.iJSTOP N~:IN sr TO ..18 PD·=31.IIMW ?f:4no Hl~=i4'- 0404
A?lQ35 HJ54-11404 0 lRANSISTOR NPN !~ 1: IO-IO PT)--=3611MW ;·f1480 1f)~4-0404

A;O'lQ36 1854,-0404 II TPANsrSTOt,1 NPN sr TO 10 PD·...:".,IIMW ?t140n Hl:.~;4 -0404
A~IQ37 rnss-nnzn IJ TRANS T!:lTOR r-r r.t N-,!·,HAN ])rW])C TO ..HI SI ;"n4f111 1f1~I~j-·on:~o

A;:'IQ38 lR54"~1l404 0 Tl~AN~;JST(,Il:,l NPN !::,l HI HI PJ)<~('OMI4 ?~~ ilflll IW" ~-0404

A~!1 Q39 1054--0404 0 lR{:,f..,!7)TSTOR NPN "'[ IIl-'IB ?1)·::~63l",W Z;B~f1n lE\~,4-04n4

A;~IQ411 II]~H-0404 0 TRANr:;rSTnt~ NI'.)N f,T HI-In pr;'o36I1MIJ ?i~4ne 1!l'.';4 - 0404

A211l41 1054-0404 0 lRANSTSTlW NPN !)T 111-10 P'i)=:VlnMW "f14811 lH54-0404
A:::~lQ42 1854-0404 II lRANSISTor.-. N?N SJ Til 10 Plr:::3(.OMI"J ?i14fln 1G~i4 04114
A21Q43 10~,5-0n51) 4 " 'TRt:",NSTSTnR .IFrT tl~AI N--r.:,p,N l)--Mllt[ sr ;-'14f11l 1 i-ss-n :1:=iO
A,'IQ44 11353"~OO07 7 b Tl\lAN~~l:STO:\' PNP ?~C~?51 8T TfI"'18 PJ)=31,IIMW 11471,' ?N.7,;:~51

A21 q4~i 185:5 '0007 7 "RANSnnnR PNP ;:'N:,;'}!"jl rn rn·tH P1)=360Ml.l '147'11 ;:~N~::;~.'i1

A;;~1Q46 10::0,1--0007 7 TRANSISTOt\l PNP ?N/;;:~.=i 1. !;:T TO--1(1 PJ)·...:\l-oIIMW 114713 ?N.~:~1~"'i1

A21Q47 If154--0-4'l4 II TRAW;TSTrH~ l\lflN !H rri IB Pl):.":~6n,..w ;::n4no I 0~;4-..:t4 114
A,!IQ48 18~j4-'0404 0 TI\lANf:;JSTCW NPN 5T HI III pn',..3f.OMI,J :~f!4nO 10:"4 04114
A21Q49 ln~4··04~4 0 TRANSlsTnR Nr'N HT 1"0 111 PD=~'HIlIl"'iW ::_~n40fJ lH~4-04il4

A;:!1Q50 18~)5-0050 4 TPANSISTOR-JFFf DUM. N...r.lIAN D·MODF 5T ?D4nn Hl~;~~-OO::jO

A21Q51 1"~"1-0007 7 lR(:-.N!:,TrllnR Pi\lP :~N~-\?~i 1 !,T TIl-W PD=·<1h:H'.L.l n471 " ;?N~~51

A~:~1Q52 185:1-01107 7 TPAN;JTSTOP PNP 2N;':\::-'51 81 HI-Ill r rr=:~t. eMId 11471,' ,IN.';::'::;t
A2t Q~,3 "1 usx- 0 0 07 '1 "~P,~!;To,H)R Pjvp ;~N:~~;~l '=)} 'TfI"'1 fI PD:=UI~f"~L.I 0471:1 2N3;.'~H

A::?1QS4 18~:'4-0404 0 TPANf:lSTOI~ NI:lN f:T TO t a rJ}:=:-\l-IOM1,J ?i3-t.nn In~'-1'04114

A21R1 n7~!7"'fl199 :.I 44 PI.::nT:·; rnr~ ;~I • ~.j( 17- , '1;"',1.1 Ic"a, -1 Cia ?(+~'j46 1;4 1/8···Til-;~15~~-F

A;;?lR2 11757-11199 :1 RESISTor,l 21 .5:, n .1?5W [ Tr.~II+"'IOIl ;:14~~j!';6 C4 .. 1/8-TO···215? F
A21R3 0·i'~,7-··l)199 :3 RF:~HnnR ~I · ~,l< 17. ,1 ;·'~.W F 11':""il.·-l;).) ? Il:-~ ~6 C4 ·1/B-·ln-21!"i;~··F

A:::)1R4 0757-0465 6 (-, RI:-::SI~~Tm'-' 1110(( 1X. .12~W r- TI":='O·. 100 ?4~';l'jh r.4· 1/8-TIl-lor.:.I-F
A21Rl1 07:",7 1094 9 1 REf.1Sn'f{ I ,47K 17- .1; ~,W I" rc=o, -1:1:) ?4S··'~ 0,4 "I/B-TiI--1471 [

A;:.~1R12 1\75'7-019'1\ 3 RFSTSTOR ;!1 .5:( 17.. .1?~:'j!"I r TI:-=O" 1110 ?45·~() r.4 1I8-TIl' 215?·-F
A~lRI:> 07".7 "0199 :.I :H'STSTrlr~ ~I · ~.I< 17- · 1 ;·~,W F 1'(;.::::0,•. 1il.l ?~~j46 r.4 1/3M~T n-z 1~';::~". r
A;·!IRI4 n757····0 199 3 flr:SJ~:;TorJ 21 · ~'il( ,':C, , 1 ;:l~~IW I" TC=II+·II:O ?4~'j 1t. C4 l/R-T(l";:l"J~V' F
A21 R'j~':; !)'?~i7 0465 6 1~r::s-r~:nnR t ai« '17. . 1, ~.W F rC"·'Il.··l ,1 n ;:~4~';46 0,4 1I0...TI)-100:'\"[
A;:!lR16 075·7-0:.~74 5 1 R["!;JSnW I ,2'11<' no · 1 ?~::;w I" n>=o·. -i nn ?4~':, 16 C4· ·1/p, ...Hl·l;..11 ...F

A?'IRI7 i)6e,'B~"31~J5 I 1 RrSE;-ron 4.64K 1% ."{ :'~,W r 1"C=Il·' _. 1 nn ::>4~i4b C4 ·1 IB-TO -464'1"1"
A21R18 11757,-0199 3 RFSE;TIW (~1 • ~:i no .1?5W [ TC::O'I'-1tl(l ?4~,4!J r.4 1/8-"(1···;:11 ~:~-F

A21R19 nn',7··f119'J ~3 RFl:;TSlrIR ;'1:1 , ~·,I( 17- .1;'::',lol [ Io,=n·,-ljo ?4:-:~-46 0,4 ··1 IB-Ml 3-21 5:~-F

A;;!lR20 0757-01911 3 PFSTSTOR 21 .s« 17- .1?51.J F Tr.=I1·'" t n e :?47016 C4 'I/8-TIl -?l::i~LF

A21R~~1 11757"-04"~ " Rrs C,TnR 10 r.K 17- , 12~,W F TI"::-oO. ·1 i)3 24~.;46 r.4-1/8··Tf)-100~-F

A:;!1R2? 1169[1"-3154 II I PFSH;TCW 4,2?tt. li:, · I ;>~iW r Tr.::::{j·t..··l n r. ?4~) :16 C4· ·1 18· T1\"'4:";~1'-F

A21R?3 n7~,7"-0447 4 'I RF!;;T:,TDR 16,::.'K 'IZ .1;:-;".;1.1 r IC"'II' "11)1) :_~4:=;46 C4 'l/B'~' T f) ....1 b'::~·· F
A::~1R24 On;'7-0199 :I Rr:STSTnl~ 21 . ~il<' 1% · l?~JW [ rC=1I , 11\1' ?4~:;46 r.4· 1 18·- T 0- ? 1 ~:I':~ ..·F
A21R;~~5 3?:::,7-" 0 199 " fll?!H!') fOR ;~ 1 , ~,K 17. , 1 ;~~IIN F TC=O+-'l il 3 :~.tt~A6 r.4 ···1/8··TO·~215?··r

A;:!1R26 07~j'7-0199 3 RC!....;:rSTOf~ 21 .s« 1% .1?5W r TI':=I\' lr.1l 24~46 1'4' iva- re H_? 1 ~:,;:!-F

M'IR27 07~,7' 046:=, 6 R~!11~)TnR I 0 ~K 17. ,1 Z·C.,W r H>"O·. -·1;) f) :'14~'i46 C4 ·1/8--TO-l03'1"[
A:::!IR28 075'7-044? 9 9 PF.GJSTO~ I \\~. U. .125W [ 1'C"-'(1-I 11'11 ?4~4h C4 -111]·-TO--Illl:? -I"
A21R29 0691=1- 31J,;!. 0 1 :H;!=)T~lT1R 46,""< 17. .1;·~..W F n>,,~,"~10n ?4~46 C4 ·1/8-·TII ..-464;;--F
A,!lR311 11757--lIl99 3 RFSJSTor.-. 21 .s« n .125W F TC~ll""lOO ?4~, ~6 C4 1/fJ~Tn··?1~i;?··F

A21R31 1I7~J7·' n 199 :.I :?F: ~.')ln·T n,~ ::~ 1 .:'.1< t% · 'I ;-~',W F rC--,I'-"1 ;(:) ?4~:;"'J) C4-1/8-TO··215~-F

A::!IR32 117';'7--0199 :I ~'t-S TS', tll:,l 21 .51\ t x .1"5W r TC""O'! 11:11 ?4~-·1t. C4· 1 /8--T u...,~ 1 ~i~~~ "-F
A2IR~:l 07:Y7 . 1)465 I, R::~~T~nnR 10 :JK '17. ,I ;~)W r rc~~ n • ··-I11!) 24~46 C-4 "lIfJ--T:l' 1 O:l:·\ ..F
A:;)lR34 OA98"~315n 4 I PFSH,TOfJ 23.711 1 'X. .1:'.)5lol r Tf'=O+"-II:11 ?4~4h C4· 1/8'-TO'-?37;~'-'F

A~IR:l5 0,,·~.7"0470 :1 1 !'lFF;T!:;TOR 11,"1< 1% . ·t:-~,W r TC::;;)" ·Iila ?4~;46 C4- 1I8--T:J-162:.1--[
A::!lR3fJ 075'7-0199 3 RfSJSTOI? 21 .~:( n .12~W F To,=O' - rr.0 ?4~j~f, r.4 . 'l IA-- TC "-21 :",;:I-F

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6·3. Replaceable Parts

1
-

Reference HP Part c Qty Description Mfr Mfr Part Number~ Designation Number D Code
-

A211l37 0757--0199 3 RESTSTOR 21.51( n. ,125W F TC=O-'---lO 0 24546 C4--1/B-TO-2152--F
A21R39 0757-0465 6 RFSIBTOR lOOK 1)( , 11.~~.:iW F TC=O' ---I'10 245-~6 C4--1/8-TO--I003--F
A,'IR40 I 0698---345:1 2 1 RESISTOR 196K n. ,1?5W F TC'~Oi----l00 2.45 ~6 C4-1/8-TO-196~-F

A21R41 0757-0422 5 2 RESISTOR 909 0: .1 (!,~...I"J F TC=O>--IOO 24546 C4 --1/8- T 0-909R-- F
A;:!lR42 0698-0085 0 3 RESISTOR 2.61K 1% .125W F TC=0+-100 24541. C4-1/B-TO-2~II-F

A21R43 0757-0422 5 RESISTOR 909 IX .12~IW F TC=Oi---IOO 24546 C4-1/8-TO-909R-F
A:~IR44 0757-0279 0 2 RESISTOR 3.16K IX , 12~W F TC=0-'--100 24546 C4-1/8-TO-31~1-F

A21R45 0757--0438 3 I RESISTOR 5.11t< IX .12~iW F TC=Oi --I 00 24546 C4-1/8-TO-5111-F
A21R46 0757-0199 3 RESISTOR 21.51( IX .125W F TC=O+-IOO 24~46 C4"'l /8--10'·-21 ~i2'-F

A21R413 07~,7--0444 I 2 REBISTOR 12.1K 1)( ,1251.oJ F TC=Oi --1 00 ?4'546 C4--1/6-TO-121?-- F

A:~IR49 0698--0065 0 RESISTOR 2.61K 1% ,125W F TC=O-.--1 0 0 2454h C4-1/8-TO-2~II-F

A21R50 0757--0199 3 RESISTOR 21 . ~~K 17. .1~5W F TC=f)+-·l an (!4546 C4-1/B-'rn-21~?"F

A;:!lR51 0757-0199 3 RESISTOR 21.51( D. .1251,,1 F TC=0+-100 24546 C4--1/6--TO -21.5~~-F
A21R52 2130-2850 8 2 RF.S1STOR-1RMR 10K lOX lOW S11l£-AD.T ~il-1RN 02660 381 ~P-l n:3
A;;?lR53 0757-0199 3 RESISTOR 21. 5:l 1:1. .12SW F TC=Oi --100 24546 C4·· 1/8·-T(l··?15?-F

A21R54 07~j7-0199 3 RESISTOR 21 .~jK IX .1 ~'".W F TC=3+-100 24'146 C4-1/8-··Tf)-215? ··F
A::!lR55 ;?100-3054 6 2 RESHiTORM-TRHR 501( lOX C STDE-An.T 17--TRN 0;>111 43::l~r.3

A21R56 0757-0199 :1 REST.STIlR 21. ~;K 1:1. .I;,",W F TC=Oi -r e 0 24546 C4--1/0---TO-21 "'''--F
A;:!lR57 i 0757-0199 3 RESISTOR 21.51( 1;(, .125~ F TC=Oi--IOO 24546 ,,4·· 1/8-TO"-;?15,~""F

A21R58 '!100-3094 4 2 nFStSTOR-TRMR I n OK i nz C mDE--All.T 17 -t RN 0;>111 4_Wln4

A;;?1R59 075'7-0199 3 RFSIf,TOR 21 . 5~( 1:1. .125W F TC=O+--I 00 24546 C4'-1/B-TO--21 sz-r
A21R60 0757--0199 3 RF.:51STOR 21 .~JK 1:1. .1C~}W r TC=Oi-IOO 24546 C4-'1/8-TO-2152- F
A21R61 0'757-0199 3 RESISTOR 21.51( IX • 12511l F TC=O+--1 0 0 24~46 C4-'1/8-TO'-?15i~'-F

A21Rh2 0757-0199 :3 RF.SISTOR 21.'5K IX .12~;W F TC=O+-IOO 24546 C4-1/B-T3-215~-F

A21R63 0757-0199 3 RESJ:STOR 21.51( IX .1?5W F TC=O-' --I 0 0 24546 C4- l/a--TO-'215;~MF

A2IR64
I

0690-0085 0 RE~)U)TOR 2.61K IX .125W F Tc=n '---I 00 24546 C4-1/8-TO-2611---F
A;:!1R65 0757--0199 3 RFSISTOR 21.5!( IX .125~ F TC=O-'---I 0 0 ?4~4b C4--1/B-TC-2t52-F
A21R66 n757--0199 3 Ri:STSTOR 21.5K IX .125W r rc=o '-1.1 0 2·4~4b C4-"1/8-T D'-215~" F
A21R67 0698---7794 2 1 RESISTOR 10K · c~;t .lc.5W F TC=O+-IOO 19701 MF4CI/6--TO-I002-C
A21R60 0757-0442 9 RE!=jt::;TrJR 10K IX .1 :~5W F TC=O'-IOO 24546 C4---1I8- T0-1 OO;!-- F

A,!IR69 075'7-0278 9 1 RESISTOR 1.781< 1:1. .1?~iW F T[:=O+--IOO 245~6 C4-1/6-TO--l'7fll-F
A21R70 0757-0199 3 RESISTOR 21,51< l7. .125W r TC=O'--1 0 J ~4546 C4--1/8-TO-215,' -- F
A~~1R71 ;~100-3r.94 4 RFSISTOR--TRMR 1001< lOX C SIDE--An.r 17--TRN 02111 43Pl04
A21R72 0690-7421 2 I REST.STOR 40K , 2~IX .1 i~~;W F TC=O '---1 J J 197JI MF4CI/6-TO--4JO;>-C
A;,'IR73 0757-0199 3 RESISTOl" 21.5K IX .12~jW F T[:=O+--IOO 24~,46 (:4··..1 IB--TC··-C!15;? ··F

A21R74 075"7--0:'.'00 :3 3 RI=:Gl~;TnR IK i x .1;;:::7iW F TC=0+-100 :'.'4546 C4-1/0-TO-IOJ1-F
A:,!IR74 ::~100-3054 b RFSISTOR-TRHR ~Ol<' lOX C SIDE--ADJ 17- TON 0;~111 43:"503
A21R75 0696--3194 6 I RESl:GT[/R ~Ot( · ?~,'X ,12::'iW F rr.=:l f·-50 J3flG6 ?Mr5~-1/3-'T2-2002-C

A21R76 0757-0199 3 RESISTOR 21..5:< IX .125W F TC=O+-lOO 24~, 4/~ C4- 1/8· T(l~'21 ~j;?"·F

A21R77 2100~-2B50 6 RF.SISTOR-TRMR t P,K In lOW BT.DE-AnJ 2il-TRN 326~n 3'11 JP-l 03

A21R78 0696-741~ I I RESISTOR 13.31< .25%. . 125:..J F TC=0+--100 19701 MF4Cl/8-TO-t332-C
A21R79 07~,7--11199 .3 nr::SH)TOR 21 .~;K IX ,1 i!~,LI r TC=O-'--I J3 24546 C4-1/8-Tij-215?-F
A,!IR60 075'7-0199 3 RESH:TOR 21.51l 1:1. , 12~!,oJ F TC=O+-IOO i.~4546 C4 ..·t 18-Tn~'2'152-'F

A21 Rfll 07~j7··n442 9 RF.~;lSTO~ 10K 1:1. · 1 ::;·~;w F TC,,::O f"-l OJ 24:7;46 C4 -1/8·_·TO--l On?"F
A;;!1R82 0757'-0280 3 ReSISTOR IK IX ,125W F TI:=O-'--IOO 24~46 C4--1/8-TO-I001-F

A21R83 07::',7-·-0442 9 RESl:STOR 10K 1;( .1;;'5W F TC=0+-11I3 24546 C4--1/8--TO-IOO?---F
A:,!IR64 0691]---3447 4 3 RESISTOR 422 -1:1. .125W F TC=Oi--l00 24546 C4--1/8-TO--422R-F
A21R85 n757-0442 9 RESISTOR 10K l7. • 1 ~~5\J F TC=O-' ---I00 24!"i46 C4--1/6-TO-IOO?-F
A21R86 0696--0084 9 I RESISTOR 2.151( 1:1. .1?5W F TC=Oi---l00 ?4::'i46 C4-'1/A-TC'-2'l51-F
A21R07 0696-3447 4 RESlSTOR 422 l7. .12~,W F TC~O t---III;1 24546 C4-1/0-TII-42:'.'R---F

A~"IR86 0757---0444 I R[SISTOR 12.IK 1% .125W F T(;=O+--IOO 245~6 C4- 1/8-TO---1;>1 ;>--F
A21R69 06913--00133 B ~~ REBlSTOR 1.96K IX .125W F TC=Of .... l il.l 24~;46 C4 ---1/0--TI)-196'1 --F
A:,!IR90 0690-0063 6 RCSISTOr.' 1.9bK n. .1~5W F TC=O-t-l o n 2.4546 C4- 1/8-TO ·"19f.l··-F
A21R91 0698-,,3156 2 1 RESlSTOR 14.7K 'IX . 1 (";5W F TC=O+· ..t Oil 24::;46 C4-1/6-TO--147?--F
A21R92 2100-2851 9 2 RESISTOR-TRMR 2K 10:1. WIJ STllF-An.T 2f.--TRN 0;:'/..60 3fJl0P-20?

A21R93 0696--4055 2 1 RI:-ST.::;rOR IK . ~~5i:: .125W F TC=O-f--1i)n O:13BB PM~S5-1/8-TO-10n1-C

A~!IR94 075'7-0199 3 RESISTOR 21.51l 1% .125W F TC=O+-IOO 24546 C4 1/6--TO--:>15?-F
A21R95 0698-6660 5 1 nESl:8TOR 7.52K .25'X .12~JW F TC=0+-100 20~60 0/.96-80/'0
A21R96 0696-8669 4 I RESISTOR 2.15K ,i1:5X .1~5W F TC=O-'-lOU 28480 0693-F18S9
A21R97 n757-0199 3 RESISTOR 21 . ~;I( IX .12~iW r TC=O+ -1 JO 24'146 C4 ~'1 /e-~T ;)-21 ~;? -F

A;:!IR91J 0757"~019(j) 3 RESISTOR 21.5K n. . 12=:jW F TC=O-'---IOO 24~,4b C4·-1/0···T e·..·21 ~:ii:1 --F
A21 R9'1 11698-6673 0 I RF:ST.8TOR 232 · i!~/% . 12~jLl F rC=Q t--I 00 7:R4BO Ol,'18-B873
A21RIOO 0'757-0199 3 RE:STSTOR 21.51l n. • 12::i!"J F TC=O-'--I 0 0 245:;6 C4···1/8-T{l···?1 ~?-F

A21R1Ol 0757-0199 3 RESISTOR 21 .~.K IX .1r:5W F TC=Oi -lJJ 24~46 ~4-1/B-TO-2152-F

A21RI02 0696-8072 9 1 RESTSTOR 532 .25% .125W F TC=O-' -100 2a400 069<1-007;>

A2IR10:\ n757-0199 3 RERl:8TOR 21.~1( n .12514 F TC=O+-li)a 24546 C4-1/6--T 0-21 ~,;>--F

A21RI04 075"7-0199 3 RESISTOR 21.5:( 1:1. .1251,,1 F TC=Oi-IOr. 245~6 r4~'1/8-T(':"-?15;.~!-F

A21RI05 11696-0670 7 I RF.G1STOR 2.14:?,K · '.~~,i:: .1~:=',W F TC=O-t---I 0 n cO~Bn ;)698-8FOO
A,!IRI06 0757-0442 9 RESISTOR 10K 1:1. .12SW F TI:'=O+--1 0 0 24~46 C4--1/6-TO---IOO;>--F
A21RI07 07~j7-'0442 9 REf:P:STDR 10K i x ,1 :~5W F rC::O·f·~~l n n 24'146 C4-1/6-TO-IOn?-F

A:'!IRI0B 0698-3447 4 RESISTOQ 422 i x ,125W F TC=O+-IOO 24546 r.4- 1/8-T(l---4?2r,~--F

A21RI09 0757-0442 9 RES1STOR 101< 17. .12~!W F TC=O+-IJO 24~4f) C4 "-1/0-T 0--10 a:'! - F
A21RII0 0757-0817 2 1 RESISTOR 750 l7. .5W F TC=O+--IOO 2[-1480 07~;'7-0017

A21RIII 0757-0279 II Rr:SlSTflR 3.11,K 1;(, . 1::~~jW F TC=O '-1 0,1 ~4546 C4-1/0-TO-3161--F
A:,!IRlI2 0757-0442 9 RESISTOR tnK IX .125W F TC=0+-100 2'4546 C4- 1/6-TO-I0f.2-F

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code
A21R113 0757·-044\\ 7 I rJCSTSTnl~ 7,5:< 11. , 1?~~jW F' TI:;;::'O·. 100 ?4~'i ~t:, (;4 1/8···TO 7";01··-F
A2"1R114 1l69B-"3t:16 II 1 »rSTnTm{ 17, n!( '1% . 1 :'~iW F fC=fj-t ·-1 on ?4~"i46 f4·· 1 18"'''1'0 ·17n;?- F
A:.7!lR115 0698-448;:! 9 1 PFSISTn~ 17,41< 17.. .1251,<,1 F TI:=0'-100 (J3~V18 PMr:~~,~ 1/1]· ·Tn 1742 -r
A21 R116 0757···0416 7 I RF·Sl.:llfiR ~jl1 '1% ,1?:::'IW F TC=1l 1 1110 24S4l, C4·l/fI"TO· ~.i11 R-F
A,~IRI17 0757-02BO 3 pr-SHlTnR II(' 1'7. ,1?5vJ F T(;=O 1 -100 ?4~'1 :H-, (;4 1/8 TO 10 0 1'-F

A;:~l R11 VI 1l(,'IB-"3441l 7 :I Rr!:~-r~;lnr~ 19/·) l'1. ,1?::':!W F l'1:·.-,i)t·_·l:lil ;'l4~~i4b (;4""1/8"TIl-"19~A"F

A;:~IR119 0'7:;7·- I\:W4 0 I REi"I:,TlJR ~,1 ,1 D- o 1 ;:!~~,!,OJ r TI>Ol·101l ?4~'i4tJ C4,,·1/8·TIl :-J1t?l ·F
A21Rl?O 069lJ-·344 Il 7 r~:-!;TSTnr~ l?b 1% ."( ;:'~:H4 F TC":P' t ~ t ,):1 ;:~·'t54b (;4--1/8--TO-19/;1,-F
A;.:~lR121 0698-3440 7 RFSTSTn~ 19/-, 1Z 12~':;W F TC'"O'''-I no 24~4b 1:4 1 /8-T{l--1'l6~-'F

A21R122 n7~17···Ol f/9 3 p:~STr; rrH~ ~'l , ",K 1% . 1 ;"~)W F Tl>=O t·_·l:l n ;:-'4~';46 1::4 1/8·· Tn--;:'l~i;:)' F

A;.:I.lR123 11690-3?60 9 ':\ P[!:;I~.~T{lR 4f,41< n . 12~~,!,.J F TC'"IH t un ?n4f10 Cf,chl· 3?,t,(j
A~)'IR124 11698-3?60 9 RF:,'l:,n'R 464K n .'1 ?~IW F IC~O" 11\0 ;"1148:1 n/.,913-3?/)O
A;:'IRI3c' 2100-2051 9 RFriTSTOR·-1PMI< ?Ii 1117., WW SIPr-'AlH ill.: fflN u;"I/:o/,.{) ~nlr.r-20?

A;',~'l Sl 3"101-1274 1 1 :'iWnf'.11 :-;[ .. r,PIY1 L\.IDMlN ~.)A "l?OVI':,C PC ;""'Fllnn :\"111-1:"'74

M~ITPI 1251-0600 0 '7 CnNN[ cnw '-SGL CI1Nf PIN I 14·MM·-rl~C fil. SQ ?fl4'J\l 1;>:',1 -0611 0
A~~11 P2 1 ;;·51-{)I.IO 0 0 CONNFr;"HIR - ~,r~1 Cr.NT PTN 1 .14- MM· }:C:,C !";"Z r,q ;">O·U1D 1;:~~1-0hOO

A;:~ ITP 3 125t··-(lbO (l 0 CONNfCHIR· Sr.l rnj\JT PIN 1 , 14"MM'-fl~;C -sz Sq ?i'-l40U 1 ?~':;1'-06(l (:
A21TP4 1 ;>",1- 061111 II r:nNNE'CTnR "'~:;GL l",ntH PIN 1 ,14 MM n:~)c "1 r:;q ;'1'148:1 l~)~l-()/:d)O

A;:~l rrs 1251-·01.100 0 CONNFCllW·· SCI CONI PIN 1 14 MM ..}i<::r: ·n? m~ ?H4fH) 1 ;:~~j 1 -061: II

A~lTP6 O~,hO-OO77 .., 1 lERMWAI SllJI) !~.r,1 -'l1IR r.ur.rr~ M-MTG ?n480 ;)~hO-3:l'77

A;:'ITP7 125l-0f.dlO 0 CIlNNf:CT(W neL CONf PIN 1 .14 ·MM BSr: r:l S(~ ;~}'~-4FlIl 1 i'~)1 ,·06(: 0
A211PIl 1::'51·,,0600 II CONNFCrOQ "SL',I. r;r:NT pTN 1 .14, MM··· t(:';c !;/ Cq ;"HAHO l;".)~l-()"d)O

A;,:~l VR 1 "l90~~-OO2~1 4 1 DIODE ·Z>IR tnv 51. DlJ 35 r.n''''.4W TC='I , (1(/7.. ?H4nO 1 ('Jr.? '-OO?~~i

rQl\,lR;:) 19:12-' 0 II/;4 1 1 DTnv~ 'WI, ? ~~IJ "'- 1:n··<~5 rD=.4W rC::-f :I~}/.: ?n4R:l 1 '"I:l~?-!} :lh4
A;'~lVR3 190;"-3171 7 1 DTODr ZNR t iv ~i., DO·3:=i PJj-:.4W TC=t • l\62'%. ?i"14ntl I t? !:"; ;·, 31'11
A?lVR4 1 '")02··3102 II 1 DIODE '2NR 1?1 IJ ~'I% tn-:,~, PI)=:,4W ;'".8483 1 '.I:l?'-3 ',In2

See introduction to this section for ordering information
*Indicates factory selectee! value
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Table 6-3. Replaceable Parts
.

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code -
A22 5061-,5411 2 1 LCG AMPLIFIER ASSfMBL.Y ;:'8480 5!l61-5411

A22Cl 0160-4554 7 67 CAPACITOR-FXIl .OIUE +-20% 50VDC CCR 28490 0160-4554
A22C2 0180-0197 8 1 CAPACITOR-·FXD ?.211F"-1:lX 20 'JDC TA 56209 1~;OD?25X9020A2
A22C3 0160-4554 7 CAPACITOR-FXIl . 01UE +-207.. 50VDC CFR 2B480 0160-4554
A22C4 0160-4084 8 2 CAPACITOR··FXD .IlIF i ..·2n 50VDC CER 211480 011,0-4084
A22C5 0160-4084 8 CAPACITOR -FXD .1UF +--20X. 50VDC CER 20·4flO 0160 ..4084

A22C6 0160-4554 7 CAPACITOR -F XD .01l.lF -'--20X SilVDC CE.R 20480 0160-4554
A22C7 0160-3879 7 1 CAPACITOR-FXD .01UF +-·20% 100VIlC CER 204flO 0160 ..·3879
A22CB 0160-4554 7 CAPACITOR-·FXD .0111F "'~'20X 50VDC CER ?8480 .a l60-45~i4
A22C9 0160-4554 7 CAPACITOR-FXIl .01llF ....w20'X. 50VDC CER 284BO 0160··4554
A22CI0 0160-4554 7 CAPACITOR-FXD .0 llIF +--23% 50VDC CE.R ?fl480 0160-4554

A22Cl1 0160-4554 7 CAPACITOR -F xn .01UE +--20'% 50VDC CFR 2£:1480 0160 ..·4554
A22C12 011>0-4554 7 CAPACITOR..·FXD .0111F "'~'20'X 50VDC CEP <'8480 0160-4554
A22C13 NOT ASSIGNEO
A22C14 0160-4554 7 CAPACITOR-FXD .0lllF t·-20A: 50 'JDC CER 28480 0160-4554
A22C15 0160-4554 7 CAPACITOR-FXD · OlliE +-20'X SOVDC CER 28480 0160-4554

A22C16 0160-4554 7 CAPACITOR -FXD .0111F +-·2:1';( 50VDC CER 28480 o11>0-4~,54
A22C17 0160-4554 7 CAPACITOR-FXIl .01UF +--20X. 50VDC crR 21J480 0160""4554
A22CI8 0160-4554 7 CAPACITOR-FXD .01UF +-'i!OX 50VDC CEP 28483 016D-45S4
A22C19 011>0-4554 7 CAPACITOR-FXD • ClllF +-20% SCVDC crR 28490 o 1tln-45~4
A22C20 0160-4554 7 CAPAcnOR-FXD .0ll.JF +~~;'!:lX 50VDC CER 28480 albO-4~,54

A22C21 0160-4554 7 CAPACITOR-FXD • OWE +·-20X. 50VDC CER 2fJ480 0160-4554
A22C22 0160-4554 7 CAPAcnOR-F~D .0 IlIF '-20% 50VDC CER 2F1480 0160-4554
A22C23 0160-4554 7 CAPACITOR-FXD .01UF +-20X. SOVDC CER 20400 0160 --4554
A22C24 0160-4554 7 CAPAcnOR-·FXD • 0WF +--20% St)VDC CER ~84RO 01110-4~J54

A22C25 01&0-4554 7 CAPACITOR-FXD .01UF +--207.- 50VDC CER 28480 0160--4554

A22C26 n1bO-4~.S4 7 CAPACITOR-FXD .0IUF t---i!3% 50vnc CER ?Fl400 OHIO-4554
A22C27 0160-4554 7 CAPACITOR-FXD .01UE +·-2C'%. 50VDC CER 28400 0160-4554
A22C28 0160-4554 7 CAPACITOR-FXD .0111F "'--2 0 'X. 50vnc crR 28480 011,0-4554
A22C29 011>0-4554 7 CAPACITOR-FXIl .0IUF "--~!O% 50VDG crR 2[\480 0160,,-4554
A22C30 011>0-4554 7 CAPAcnOR-FXD .0 HlF "-20% 50VDC erR (~A4BO 01 hO-4~;54

A22C31 0160-4554 7 CAPACITOR-FXD .01llF +-20:<: SOVDC crR 2R4flO 0160--4554
A22C32 011>0-4554 7 CAPACITOR-FXD .0IUF t--20X 50VDC r;ER 2848D o 't 60-4~;54
A22C33 0160-4554 7 CAPAClTOR-FXD .0111F +--20% 50VDC CER 2[1400 011->0 ..4554
A22C34 011>0-4554 7 CAPACITOR-FXD .01l.1F +-20% 50VDC CER :-'A480 il160-4~J54

A22C35 NOT ASSIGNEIl

A22C31> 0160-4554 7 CAPACITOR-FXll .011JF +-20% 50VIlC CER 28480 0160-4554
A22C37 011>0-4554 7 CAPACITOR-FXIl .0lUE ""-20% 50VDC crR ;l8480 n16r.·-4554
A22C38 0160-4554 7 CAPACITOR-·FXD • DllIF +-··23;( 50'JDC CLR 28480 01 hO-4554
A22C39 0160-4554 7 CAPACITOR -FXD .01UE +-20% 50VDC CIeR ~84HO 0160-4554
A2?C4D 011>0-4554 7 CAPACITOR-FXD .01UF +-20% 50VDC CER 2A4AD 0160-4554

A22C41 011>0-4554 7 CAPACITOR-FXD .0IUE +·_-:~O% 50VIlC CER 284flO 0160'-4554
A22C42 0160-4554 7 CAPACITOR-FXj) .011.1F +-20'% 50VDC cr R ~~A4BO :l160-4554
A22C43 0160-4554 7 CAPACITOR-FXIl .0111F +··20% 50VDC C(R 2fl480 01t.O-4554
A22C44 0160-4554 7 CAPACITOR-FXI} .OWF i-20% 50VDG CLR ,:8480 nHIO-4~;54

A22C45 0160-4554 7 CAPACHOR -FXIl .01llF +"'20X 50VDC CER ?8480 016C-4554

A22C46 011>0-4554 7 CAPACITOR-FXD .0IUF +-20% snVDC cr.R 284110 ()160-4~,54
A22C47 011>0-4554 7 CAPACITOR-FXIl .Oll1F +,,20% 50VDC crR. 28480 0160,-4554
A22C4B fl160-4554 7 CAPACITOR -F XD .01UF +-20Z 50VDC CER i?8480 0160-4554
A22C49 0160-4554 7 CAPACITOR-FXD .011iF +-20:1: SOVDC CER 20480 016r.-4554
A22C50 0160-4554 7 CAPACITOR ..·FXD .0IUF ·...·20% 50vnc CER 28480 0160-4~;54

A22C51 0160-4554 7 CAPACITOR-FXIl .01lW +,·-207.. 50VDC CER 2[1480 0160,-4554
A22CS2 011>0-4554 7 CAPACITOR-FXD .01UF +-20% 50VDC CER 211480 3160-4554
A22C53 011>0-4554 7 CAPACITOR-FXIl .0tuF +--20X 50VIlC CER ?fl4AO 0160-4554
A22C54 0160-4554 7 CAPACITOR-·FXD • 0WF ·... 20% 50 1J'DC CE.R 28400 0160-4554
A22C55 011>0-4554 7 CAPACHflR-FXD .0111F +,-207,; 50VDC CER 2D480 0160-4'554

A22CSb 0160-4554 7 CAPACI TOR-FXO .OI11F '-207:: 50liDC CER ?fl4BO 01/,0-4554
A22C57 0·11>0-4554 7 CAPACITOR--FXD .0111F +~-20i:. 50VDC CER ;?H4S0 016G-4554
A22C58 011>0-4554 7 CAPACITnR-FXj) .01l.1F ..·~·t!ox 50VDr. LER 28480 o160-4~.•54
A22C59 0160-4554 7 CAPACJTOR-FXD .Cl11F +-20:<: 50VDC CER. 2B40C r.1l:00·-4554
A22C60 0160-4554 7 CAPACITOR-FXD .01UF , ..·20Z 50VCC CER 211400 0160-4'=..54

A22C61 0160-4554 7 CAPACITOR-FXD .01llF +-2r.% 50VDC CIeR 28480 01 (:>0 ·-4554
A22CI>2 0160-4554 7 CAPAcnOR--FXD .Dl11F "' ..·20Z 50vnc [ER 2848il 0160-4554
""'2C63 ()11>0,-4554 7 CAPACITOR-FXIl .0IUF +-·20%- 50VDC CER. 2B4DO 016(l--45::i4
A22C64 0160-4554 7 CAPACITOR-FXD .0IUF i ....2Jl: SOVDC crR ;:::~480 01~0-4554

A22C65 011>0-4554 7 CAPACITOR -FXD .01UF +-2G% SOVDC CER 2H480 0160-4554

A22CI>6 0160-4554 7 CAPACITOR--FXD .01UF i'-20% 50VDC CER 2848D 0160-4554
A22C67 011>0-4554 7 CAPACITOR--FXD .01l.lF +'-'20Z 50VDC CER 21)41JO 0160"-4554
A22C68 011>0-4554 7 CAPACITOR-FXD .01UF '· ..·20% 5f1VnC r.E'R 28480 11160-4554
A22C69 0160-4554 7 CAPACITOR-FXIl .01llF "'-20% 50VDC CER 2fl480 C160·-45S4
A22C70 0160-4519 4 1 CAPAClTOR-FXIl 9.1PF "-. ~::,rF ~ilOVDC UR ,,11480 01/)0-4519

•

•

•
6-64

See introduction to this section for ordering information
*lndicates factory selected value



•

•

•

Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A22C71 0140-0195 2 1 CAPAr.ITOR-·FXD 130PF +_·:=.iX 3aOVDC MICA 7~t~(') DMl~F131J0300WVlCR

A22C72 0160-4386 3 1 CAPACITOR-FXD 33PF +--5% 200VDC CER 0·1·-30 28400 0160·-438/.
A22C73 0160-··3872 0 1 CAPAGnOR-··FXD 2.2PF f·-. ~~5PF ~OO'JDl:: CER 204RO 0160-3872
A22C74 01bO--4554 7 CAPACITOR-FXD ,01UF +'-20X 50VDC CFR 2B4fJO 0160--4554
A22C75 0160-4554 7 CAPACITOR-·FXD ,DIUF +-23'% 50VDC CER 284BO 0160-4554

A;;~2C76 0160-4554 7 CAPACITOR-FXD ,OWF +--20X 50VDC CER 28480 0160-4554
A22C77 0160-4554 7 GAPACnOR-FXll ,OWF -t-·20,% 50VDG CF.:R 2B480 31 hO-4~;54

A~;!2CR 1 1910-0016 0 1 DIOI)[·_·GE 60V 60MA tUS DO·-7 28400 1910-0011.,
A22CR2 1901-0050 3 5 OIOllE-··SWITCHING 80V 200MI'. 2NS DO-35 2fl480 1'101-0050
A22CR3 NOT ASSIGNEO
A22CR4 1901--0050 3 DIODE-SWITCHJNG OOV 200MA 2NS DO-35 20480 1901-0050
A22CR5 NOT ASSIGNED

A22CR6 1901--1005 (, 17 lHODE·-SH GIG SCl-IDTTKY ?8·HIO 1901-1085
A,~2CR7 1901-1005 6 DIODE-SM SIC SCHOTTKY 204AO 1901--1085
A22CR8 1901-·1085 6 DIOll[-SM RIG SCHOTTKY "B480 If"IJ1-tOB5
A~:!2CR9 19UI-I085 6 DIOD[-·SM SIG SCHOTTKY 28480 19C1-1 OAS
A22CRI0 1901--1085 6 DIOllE-SM SIG SCI10lTKY 211480 1901-101l5

A;.~2CR11 19U1-1085 6 DIOD[--SM SIG SCHOTTKY 28480 1901·-1085
A2.2CR12 1901-1070 9 7 1)1ODE: -P T. N 110V 28480 1901-1070
A::?2CR 13 1901-1085 6 DIODE-·SM SIG SCHOTTKY 28480 1901··-10fT5
Ar~2r;R14 1901--10H5 6 DIOD[-··SM SIG GCHOTTI(Y 20480 1901-1085
A~::!2CR15 1901-1070 9 DIOllE-PIN 11 OV ?04flC 19GI-1070

A22CR16 1901-1070 9 DIODF:-PTN 110V 284BO 1901-1070
A~!2CR17 1901-1085 6 DIODE-SM SIG SCHOTTKY 284AO 1901·-10fT5
A22CR1B 1901-10B5 6 DIOT)F:-·SM SIG SCHOTlKY c.o 400 I'IOI-I0B5
A;;!2CR19 1901-1070 9 DIOllE-PIN 110V 20400 1901·-1070
A22CR~!O 1901-1085 6 ]lIODF.-SM SIG !;CHOTTKY "8480 1901-11105

A;'22CR21 1901-1085 6 DIODF-SM SIG SCHOTTKY 284BO 1901·-1085
A22CR22 1901-0040 1 1 T)IOllE:-SWITCHI~G 30V SOMA 2NS DO-:J5 20400 1'/01-0040
A;:!2CR23 1901-1085 6 DIODE·-SM SIG SCHOTTKY 204AO 190 1·-1 OB~;

A22CR24 1901-1005 6 DIOllE-·SM SIG !,CHOTT KY ".8400 1931-1085
A;:!2CR25 1901-1070 9 DIODE-PIN 110V 284BC 191:1-1070

A?2CR26 1901-1085 6 OIODF.-·BM SIG SCHOTTKY 28480 19;)1-1085
A;;!2CR27 1901-1085 6 DIODE-SM SIG Sr.HOHKY 2A411C 1901.-1085
A22CR28 1901-1070 9 DIODE--PIN 110V 28400 1901-1070
A22CR29 1901-1070 9 DIOllE-PIN 110V 204130 1901-1070
A22CR30 1901-1085 6 DI0DF.·-~!)M SIC SCHOTTKY 28480 1901-1005

A;:!2CR31 1901-0050 3 DIODE--SWITCHINS 80V 200MA 2NS DO'-35 2A400 1901--0050
A22CR32 1901--0050 :3 DIODE···SWITCHJNG nov :~ 0 OMA 2NS llO-35 ;:,fT480 1r/:H-O :ISO
Ar.!2CR33 19111-01150 3 DIODE-SWITCHING 80V 200MA 2NS DQ~'35 284110 191:1··-0050

A22El 9170-0029 3 1 CORE-·SHIELDING BEAD 284BO 9170-0029

A;:!2Ll 9100-1618 1 1 INDUCTOR RF-CH-MLD '5.6Ul-l 111;(, 2A480 91110-·1610
A22L2 '7140-·0144 0 1 INDUCTOR RF- CH-·MI..D 4,7UH 10<: ,1 05DX, 26l.G 2B400 9140-0144
Ar.~2L3 9140-0105 3 2 INDUCTOR RF'-CH·-MI..D 8,21.11-1 10;(, ;:~84Eltl 9140·-01115
A22L4 '1100-1619 2 2 INDUCTOR RF-CH-·MLD 6.IlUH 10% 204BO 9100-1619
A;:!2LS 9100-1619 2 INDUCTOR RF-CH·-Ml. D 6.8UH 10% ;~84BO 9100·-1619

A22L6 9140--0114 4 3 INDUCTOR RF-CH-MLD 101.JH 10;( , 166DX, :1051..1; 284BO 9140-0114
A:;!2L7 9140-0114 4 INDUCTOR RF'-CH·-MLD 10UH 111% , 166DX, 3(131..G 2A400 9140·-0114
A22l.B ?140-0114 4 INDIJCTCR RF-C~I-Ml.D 1011I1 10% . 16bOX. :'i1:~::,I. G ":0400 9140-0114
A:;!2L9 9140-0112 2 1 INDUCTOR RF-Cfl····MI. D 4,7UH 10;(, ;:~A480 9140-·0112
A22Ll 0 9'140"-0105 :3 INDliCTOR RF-·CH-MI.D 8. ~~l.JH 10% ?A480 9140-0105

A;~2Ll1 9100-1627 2 1 INDUCTOR RF-GH-MLD 39L1H 5% ,1 bbD>C., 3A5LG 28480 910r.-1b27
AL'.2L12 9100-1629 4 1 TNDI.:CTOR RF -'TH -·ML.D 47I.Jti ~IZ , 166DX, 38~,I.G 28480 9100-1629
A22L13 9100-1622 7 1 INDUCTOR RF-CH·-MLD 24UH 5% • 166DX, 3A5LG 284BO 910G-·16?2
A22U4 91 n0-,2257 6 1 INDUCTOR RF-Cll-MI.D 020NH 10<: ,105DX.26LG 284fTO 9130-2257

A22Ql 1054-0637 1 1 TRANSISTOR NPN 2N2219A sr TO'-5 PD~811{lMW 01295 2N2219A
A22Q2 13~3'~O281 9 3 lRANSTSTOR PNP f?N2907A !H TI)-10 PD=400MW 04713 2N29D7A
A22Q3 Hl53-0281 9 TllANSISTOR PNP 2N2907A sr TO·I0 PD=400MW 04713 ?N2907A
A22Q4 1053-0015 7 5 TRANSISTOR PNP 51 PD=~i)!)MlrJ FT=500MH7. 28480 1R53-0015
A~!2QS IB53-0015 7 TRANSISTOR PNP $1 PD=200MW FT=500MHI 28480 1A53·-0015

A22Q6 1053--0007 7 1 TRANSISTOR PNP 2N3?51 Sl TO-IB PD=:16~MW 04713 ?"'3251
A;:!2Q7 1854-0019 3 1"J TRANSISTOR NPN SI TO·-I0 PD~360MW 20400 18:0;4····0019
A22Q8 IB~.3--0015 7 TRANSTSTOR PNP SI PD=~i)nMW FT=500MII7. 2''1480 IBS3-01J15
A~!2Q9 1854-0019 3 TRANSISTOR NPN 5T TO·-HI PJ)~3bOMW 20480 18~4-0019
A22QI0 10~,3-0015 7 "RAN~HST(lR PNP SI PD=200MW FT=5~ ~MI-I7. 20480 Hi53-0015

A22Q11 1854-0019 3 TRANSISTOR NPN SJ TO-I0 PD~3bOMW 28400 1854-0019
A22Q12 1053-,0015 7 TRANSISTOR PNP fit PD=200~,W FT=5:JnMHZ 28480 1fi:53-0015
A;:~2Q13 1854-0019 3 TRANSISTOR NPN 5J TO··IB PD'"3bOMW 2B400 1854-·0019
A;!2Q14 1(154-0019 3 TnANS1STOR NPN 81 TO-IB PD=360MW 2fl480 H'>;4-0 019
A;:!2Q15 1854-0019 3 TPANSlftTOR NPN 5r TO·-18 PIr=360MW 28480 1054-001 '7

A22Q16 1854--0019 3 lRANS1STOR NPN SI TO-IB PD=360MW ;:0400 1n~4-0019

A,!2Q17 1854-0019 3 TRANSISTOR NPN 5T TO-18 PD·=3(,OMW 28400 1054·-0019
A22Q18 1854-0019 3 TRANS1STOR NPN SI TO--HI PD=,~60MW 20480 If)!)4-!)019
A~:!2Q19 1854-0019 3 TRANSISTOR NPN 51 TO··lfT PD'=3bOMW 2n4flO 1054-·0019
A22Q20 ln54-~OO19 3 TRANS'~ STOR NPN !H TO-·W PD=:160~,W <"1'1480 1054-0019

See introduction to this section for ordering information
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A22Q21 1954-0475 5 1 TRANGISTOR-DUP,1. NPN PD=750MW 28480 1854-0475
A22Q22 1954-0404 0 2 TRANSISTOR NPN SJ TO"18 Pll,'360MW 28480 1854-0404
A22Q23 1953-0281 9 TRANf:HSTOR PNP 2N2907A 81 TO"18 PD=4~OMW 04713 2.N2907A
A;,!2Q24 1854-0404 0 TRANSISTOR NPN 51. TO-18 PI),'360MW 2B4f10 1854··0404
A22Q25 lB54·~n019 3 TRANSISTOR NPN 51 T.o-18 PD=360MW 28-\80 1S:1S4-{ln19

A22Rl 0757-0317 7 1 RESISTOR 1.33K ll: .125W F TC=O' .-rr.0 24:146 C4"1/8-TO-1331-F
A22R2 0757-0280 3 8 RESISTOR lK 1<: .12~jW F TC=O'-'IOO 2.1.546 C4-1/8-TO-IOOI-F
A22R3 0698-0084 9 1 RESISTOR 2.151( ll: .125101 F TC=O'-IOO 24~46 C4··1/8-TO-2151-F
A22R4 0698-3430 5 I RESISTOR 21.5 1<: .1i?::'!W F TC=O '-,1 00 03888 PME55-1/8-TO-21R5-F
A22R5 0757-0443 0 I RESISTOR 111( 1::1. I 12~jW F TC=O"-Ir.O 24546 C4-1/8-TO··1102·..F

A22R6 0757··0442 9 4 RESISTOR 101( 1<: ,1 ~~~}W F TC=O"-IOO 24546 C4-IIB-TO-I002-F
A22R7 0757-0465 6 4 RESISTOR lOOK ll: .125W F TC=0+'-100 24546 C4-1/9-T 0...1GG3-F
A22R8 0757-0442 9 RE51STOR 10K 1<: .125W F TC=0+-100 24:=;46 C4--I/B-T 0--1 OO;>-F
A22R9 0698-3450 9 1 RESISTOR 42.2K 1::1. .12SW F TC=0"-100 24546 C4···1/S··-TO-4222···F
A22RIO 2100--2633 5 2 RESISTOR-TRMR lK 10<: C S1.0[··ADJ I--IRN 30983 ET50XI02

Ai.!2Rll 0698···3155 1 1 RESISTOR 4.64K lX. ,125W F TC=O+--IOO 24~46 C4-1/8-TO-4641-F
A22R12 0757-0459 7 2 RESlSTOR 51.1t< 1<: .125W F TC=O"-l~O 24~4b C4-'1/B-TO-5112- F
A22R13 0757-0401 0 9 RESISTOR 100 1::1. .125W F TC=0+-1011 2454h C4· 118-TO-l 0 I-F
A22R14 a757-0460 I 1 REfUSTOR 61.9K 1<: • 12!7jW F TC=0'--'10a 24546 C4'1/0-TO-6192-F

I A22R15 0757-0458 7 -RESISTOR 51.11( n. .1:?5W F TC=0+-10n 24~46 C4-1/8-Jr."5112· F

A22RI6 0757-0180 2 1 RESISTOR 31.6 t:.: , 1t:~5"" F TC=II"-100 ;".IH8a 0'757-0180
A22R17 0757 .. 0464 5 1 RESISTO~ 90.911 1% .125W F TC=O"-IOII 24~;46 1:4··I/B-TO--911?;2·F

, A22RI0 0698--3136 9 2 REStHTOR 17.13K 1<: .12_~JW F TC=O"-1 0 J 24546 C4 -1 18--T 0--178;'!- F
A22R19 0757-0123 3 1 RESISTOR 34.8K 1% .125W F TC=O"-l nl' 21J400 0757-0123

I A22R20 11698-0083 9 2 RESISTOR 1.96K 1<: .125W F TI:=0+-10;1 24546 C4-1/8~TO-1961-F

A22R21 2100-2499 9 2 RESISTOR-TRM~ 51( 1 O~. C SIDE-ADJ l .. TRN 30983 ET50X502

I A22R22 0699-3452 1 1 RESISTOR 147K t:.: • 1 i.~:=:IW F TC=0+"100 24546 C4"1/fl'''TO-1473'''F
A22R23 2100-2514 1 1 RESISTOR-TRM~ 201( 111<: C SID[-I\DJ I .. TRN 309(13 ET~'iOW203

A22R24 0757--0274 5 ~~ RESISTOR 1 .211< 1<: .125W F rC=O .....l~O 24546 C4-1/8-TO-1211-F
A22R25 0757-0274 5 RESISTOR 1.21K 1% ,125W F TC=O.... lno :?4~;46 C4"'1I9-TO --1211 ..F

: A22R26 0757-0274 5 RESIHTOR 1. 21K 1<: .12~IW F TC=3+-1fli) 24~46 C4"1/8-TO-1211'F
A22R27 2100-2489 9 RESJSTOR-TRMR 5:< 10% C SIDE-AD.T I ..TRN 3n9B3 rr~OX5(12

A22R28 0757-0346 2 14 RF.SI~)T(iR 10 1<: ,125W F TC=0'-10il ;'.~4546 C4-1/8--TO-laRIl F
A;:!2R29 0757-0346 2 RESISTOR 10 1% .125W F TC=II .....11111 ?4~:.46 1:4.... 1/8..·Jr. .. ln~II-F
A22R30 2100-2522 1 3 RFS1.STOR--TRMR 10K i nx r; SIDE-ADJ I-TRN 30'183 U50Xla3

A~~2R31 0757-0346 2 RESISTOR 10 1:.: .125W F TC=II .....100 24546 1:4--1/B-TII" rr.~ II-F
A22R32 0757-0346 2 RESl~nOR 10 1<: .1;:·~JW F TC=0·.·..1110 24546 C4--1/8-T 0-1 OR n- F
A22R33 2100-2522 1 RESISTOR-TRMR 101( 111<: C SJJl[-ADJ l .. TRN 309fl3 rT50Xl03
A22R34 21011-2521 0 1 RE513TOR····TRMR ~K 10<: C SlUE-AO,} I-TRN ',3;)983 E15JX:':'~:J2

A2:~R35

I

0757-0346 2 RESISTOR 10 1:.: .1;'!5W F TC=O'--IOO ;::4~)46 C4 .. l/8-Jr."1 n~O"F

A22R36 I 0757-113~6 <' RF.SIS"OR 1 0 1<: .1~:::il.l F Tc=1I .....1 00 24:')46 C4"I/B"TO.. 13R.1·F
A22R37 0757-0442 9 RESISTOR 10K 1:.: .12~;W F TC=O.....I 00 2.4~46 C4"1/8-Jr. -lCn~-F
A22R38 I

0698-3151 7 1 RESISTOR 2.87K n • 12:':,1..J F TC=()+-·l ;)0 ?4546 C4-1/8-TO-2871-F
A2<'R39 2100'-2520 9 1 RESJSTOR-TRMR 511 20% C SIDC-'AD,T I-TRN 30903 E'T50X:;01l
A22R40 0757-0442 9 Rf:SISTOR 10K i x .125W F TC"O" ..·10 II 24~46 C4-1/8-TO-I002-F

A;.:!2R41 I 0757-0290 5 1 RESISTOR 6.19K 1:.: .12~iW F TC=O·...-IIIO 1'1701 MF4CI/9--TU-6191-F
A22R42 0757-0200 7 1 RESISTOR S.62t< 1<: .12~,W F TC=:" ·..1110 ~:!4546 ~4-1/8-TO-5621·-F

A22R43 0757-0447 4 3 Rf:SISTOR ll•. 21( 1:.: ,12SW F TC=0'--10U 24:;46 C4 1/8-TO-16?2'F
A22R44 07~7-0420 3 2 RESISTOR 750 1:1- .1 ~~5W F TC=O'-UO 24546 C4-1/8-TO-751·---F
A~!2R45 0698-3444 1 B REsrSTOR 316 1<: ,125W F TI:=0'''1110 24~46 C4-118-Tn-3Ib~-F

I

A22R46 I 0698"3156 2 1 RESISTOR 14.7K 1<: • 1 ~.':::jW F TC=O-t ···1an 24~i46 C4-1/8"TO-1472-F
A;:~2R47 0757'-0346 2 RESISTOR 111 1:.: • t;:)_~:jW F TI:,,0+"1110 24~:l6 C4 .. 1/8-TO"-1111' n..F
A22R4B 0698-3150 6 4 REsrSTOR 2.37K 1<: .1?::,W F TC=O'''lJII 24546 C4-1/8-TO-2371-F
A;:!2R49 0698-3132 4 I RESJSTm~ 261 1% .125W F TC=0"'-100 24~46 C4-1/8-TO-?610·-F
A22R50 0757-0279 0 4 RESlSTOR 3.11-1( i x .1?~W F TC=0'--100 24546 C4--1/8-TO-3161-F

A22R51 0757-0346 2 RESISTOR 10 1% ,125W F TC=0·... 100 24546 C4· I/B-TO-lorlC-F
A22R52 0698--3444 1 RES1STOR 316 1<: .1 ~-::~,W F TC"!),'-I DO 24546 C4 '1/9·"TO-316r~"F

A;:!2R53 0757--·n444 1 6 RESISTOR 12.11( 1% .125W F TC=II .....t n n 24~~ 46 C4· 1./8····TO-1?1 ?··F
A22R54 07~;7 -0444 1 RF:r:HGTOR 1?.IK 1<: .1 ?~}W r- 'TC=O"-1 00 24546 C4'1/8-TO...121 ?·..F
A22R55 0757-0440 7 Il RESISTOR 7.5:( 1% .125W F TC=0"--1110 24~46 C4"I/B-TO-75111-F

A22R56 0757--0401 II RES1STOR 100 1<: • 1;:"'~}LJ F TC=O'" -1 00 24546 C4-I/B·..TD-l01·F
A22R57 07'5'7-0280 3 RESISTO~ lk 1<: .125W F TC=II'-100 24~46 C4--1I8-TO--II1I1I--F
A?.2R5F.1 0757-11346 2 RESISTOR 1 a 1<: .12~.,W F TC=0''''100 24546 C4 "'1/8--TO-l OR ;)... F
A22R59 0698--3150 6 REsrSTOR 2.371< i x • 12~jW F TI:=O+"·l un 24~:,46 C4-1/8-TII-2371"F
A2cR60 0698-3444 1 RF.SlSTClR 316 1% .12~IW F TC'·II. --10 II 24:=;46 C4'''1/8--TII-3161l'F

A22R61 0757-0290 3 RESISTOR lK 1% ,125W F TC=II'-100 24~i46 C4-1/9-TO"1I1CI-F
A22R62 0757-0444 1 RESISTOR 12.1t< 1<: .125W F TC=O' -1 J 0 24546 C4'1/8-TO-1212-F
A22Rb3 0757-0444 I RESISTOR 12. UC 1% .12514 F TC=O+-IOII :?4~j4b C4··1 18-TO '-1212-- F
A22R64 117~,7-0440 7 RESISTOR 7. ~,K 1<: . 12:::,W F Tr.=0+--100 i~4546 C'4--1/8--TO-7501-F
A;:!2Rb5 0757-0401 II RESISTOR 100 1% .125W F TC=O·I--l U0 2454" C4 ..1/8..TO.... II11--F

A22R6(:) 07~,7-·11280 :3 RE:SISTO~ lK 1<: .125W F Tr,=f)t-10n 24!"j46 C4'''1/8--TIl-1OIlI-F
A~!2R67 0757-0346 2 RESTSTOR 10 1<: .1251,,1 F TC=0+-100 24~) 46 1:4· 1/8-TO" I ORO-F
A22Rb8 0699-8958 2 1 RESISTOR 511K n . 12~iW F TC=Il+~-'l ;)3 ;0.8480 ~(.9B-8958

A22R69 ?1 0 0-2692 6 1 RESISTO~-TRMR 1M 20% C SIDE-AD.T I--T~N 3C'/83 fT50XI05
A2l?R70 11698-3444 1 RFSISTClR 316 1<: .1 :'~5W F Tr:=Ot~~l:JO 24546 C4-1/8·..TO-31 ;.R-F

•
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A22R7l 3757--0279 II RESISTOR 3.1I,1( n: .12~!W F TC=l1i'-100 24:146 C4 -1 18-'TO-3161- F
A::?2R72 0757'-0444 1 RESISTOR 12.1K 17- ,125W F TC=O"'-1 0 0 24546 C4"1/8-TII'-121 ;>-F
A22R73 117~.7-0444 I RESISTDR 12.1K 17. , 12~IW F TC=0 .....100 24546 C4-I/B-TI1-121;>-F
A;:!2R74 075'7-0440 7 RESISTOfJ 7.51< 17. • 12:':iW F TC=Oi·-IOO 24546 C4-1/8-TO-7501-F
A22R75 07~;7-0401 0 R:::SIBTOR 100 17. .12~JW F rC=Oi..·l00 ;>4546 C4-1/B-TO-101'F

A::?2R76 0757-02011 3 RESISTOR 11( 17- .125W F TC=Oi-IOO 24546 C4-1/8-TII'10CI-F
A22R77 07~;7-11346 2 RESJSTOR 10 '" .1 ~.~5W F TC=IH-'1 00 ~~4546 C4-I/B-TO-IORO-F
A;:!2R78 11698'-31~;0 6 RFsrSTOR 2.37t< 17- .1?5W F TC=O"·-IOO 2454fJ C4"'1/8-TO"2:171"'F
A22R79 069B-·3444 1 RESl:STOR 316 17. , l~:=jW F Tr.=Oi·-1 00 ?·4~;46 C4-'1 IB-TO-31 hR" F
M~2R80 0757-0289 2 6 RESISTOR 13.31( 17- • 12.5W F TC=0 ...·-100 19701 MF4CI/8-TO-1332-F

A22R81 07:::j7···0289 2 RFS1STOR 13,:?,K 17. . 1 ~:'~jW F TC=O"'-IOO 19701 MF4Cl/0-TO-1332'F
A;:~2R82 0'757-0440 7 RESTSTOR 7,5l( 17.. .125W F TC=0"'-100 2454fj C4"'1 18-TO" 75111'-F
A22R83 07~,7-0401 0 RES1STOR lilO 17. . 12:7,w F 1C=0 ...·..1 00 24546 C4-1/8··TO-101··F
A;:!2R84 0757'-0280 3 RESISTOR 11( 17- .125W F T[;=0"-100 24546 C4· 1/8-TO-l001-F
A2cRB5 0757··0279 0 l'u::srnTOR 3.16K 17. .125W F T[;=O"'-IOO 24~46 C4-1/0-TO-3161-F

A::!2R86 0757-0341, 2 RESISTOR 10 17- ,1251.4 F TC=0+'-100 24~;4h [;4 .. 118-TlI"'1 OI'O"'F
A22RB7 0698-3444 I RESISTOR 316 i x • 1 ;:~~,w F TC=O+-'IOO ?4546 C4·"1/8-T 0 "311,R ..F
A22RS8 2100-2522 1 RESIsTOR-TRMR 10K 107. C SIDE-ADJ I-TRN 30983 ET5CXI03
A22RA9 0757-,0440 7 nF.SISTOR 7. ~,K 1:>: ,1251",1 F TC=O+-IOO ;"!4S46 C4-1/B-TO-?snl-F
A::!2R90 075'7-0403 2 2. R[SISTOR 121 no .12.51,.,1 F TC=O+-IOO 24~i46 C4-1/8-TO-121~'~

A22R91 07~J7-02n9 2 RESl:STQR 13.3K I:>: .1251",1 F T[;=O+··1 D0 19701 MF4CI/8-TO-1332-F
A~~2R92 075'7-0289 2 RESISTOR 13.31( n. .1251,.,1 F TC=0"-100 19701 MF4r.1 18·-TO..·13,32.-F
A22R93* 0690-,3153 9 2 RESISTOR 3.83K 17. .1Z'~IW F n:=0+-10 a 24546 C4"1 /B-T 0"3831-·F
A;:'2R94 0690'-3150 6 RESISTOR 2.37K 17- ,125W F TC=O';'-I0 0 24546 [;4"'1/0-TO-2371-F
A2i?R95 n7~w~Ho34b 2 RESISTOR 10 I:>: .1~~}W F TC~IH'''I 00 2.q~;46 C4"'I/B"'TII--IORO-F

A;:~2R96 0690,-3444 1 RESISTOR 316 17. .125W F TC=0+-100 245~6 [;4'I/B-TO-31~R-F

A22R97 0757--0209 2 R~Sl:STOR 13,3K 17. .1251,4 F TC=O'-IOO 19701 MF4CI/B-TO-1332-F
A22R98 0757--0289 2 RESISTOR 13.31( lX. ,t;:!5W F TC=0+-100 19701 MF4Cl 18· TO'-1 332-F
A22r~99 0757-,0440 7 Rr::SISTOR 7 ,~}K 1" , t;:!:7jW F rc~, 0"'-'10 II 24546 C4"1/8-TO-7501-F
A:;!2R 1 0 0 0757-0403 2 RF..:SISTOR 121 17- .125W F TC=O+-IOO ;?4~)46 C4-1/8-TO-121~-F

A22Rl 01~' 069A-3153 9 RESlSTOR 3.A3K 17- . 1 ;!~,w F TC=0+-10;1 24~46 C4 ..I/B-TO-3831-F
A::!2Rl02 0757-0341., 2 RESJSTOR 10 17- .125W F TC=0+-100 ?4546 [;4 .. 1/8-TO-l0~0-F
A22Rl113 0757·..0401 0 RESISTOR 100 'JZ .125W F TC='H-'100 24546 C4-·1 18·..TO-l 0 1" F
A;:?2R 1 04 0757-0401 0 RESISTOR 100 IX. · 12,5W F TC=O ...·-ll1 0 ?4~'i4h 1:4..·1 18-TO"'1 01 ..·F
A22R105 0698 ..3444 I RESIHTnR 311, 17. ,12::',W F TC=O 1··1 00 ?4~j46 r.4-I/B-TO-3IhR-F

A;;?2R 1 06 0757-0417 8 I RESISTOR 5h2 17- .125W F TC=0"-100 24546 C4··1/B-TC-5t.2R-F
A22R 1 07·x- 0757--0199 3 I RESJ:flTOR ~~1 • :':,K 1Z .1~::-jW F TC=O+-·IOO 24546 C4 ··1/8--T 0-2152 -·F
A::!2R108 1I698-34:S4 9 I RESH,Tnr~ 34.A I~, .1eSW F TC=0+--100 2454f1 1:4..·1/f1..·TlI·...;'4PO-F
A22Rl09 0757-0400 9 I RESIGTOR 90,9 17. . 1~~~,w F TC=0+-'100 24546 C4-1/8-TO-90R9"F
A;:?2Rl10 0757-0418 9 2 RESISTO~ 619 rx ,125W F TC=0"-100 24546 [;4-1 IB-TO-'619~"F

A::~2R111 1I690-·3440 -/ I RFSlST[lR 1'/6 17- .1 ~;.~,w F Tr.=O+-·1 nn 24546 C4-1 IB-'T 0-196R" F
A;:.~2R 112 O'75'7-0;~80 3 RES)"STOR IK IX. , t:?5W F TC::::I.H"·100 24546 C4 .. 1/0-TlI .... I0 0 I'-F
A22Rl13 070.7--:1200 3 RESIf:rTOR lK I:>: .12~.iW F TC"'0+-'100 ?4546 C4··1/8-TO-l00l-F
A22R114 Of.9B-3136 A RESTSTOQ. 17.8K 17- .1251,.,1 F T[;=Oi-IOO ?454b C4 .. 1/A-T(\ .. 17f\2·F
A2~R115 ~757-11401 0 RF.S1STOR 1iln I:>: .1 (!~jW F TC=Ol ·100 24546 C4·I/B-TO-101·F

A::?2Rl16 1I"l57-04IB 9 RESIF,TOR 619 IX. .125W F TC=0"'-1110 24~:\f, C4 ..·1 10-T 0 ..·619fl·-F
A22R117 0757'..0440 7 RESISH1R 7. ~;K 1% , l;:~~iW F TI:=0+-100 ~~45-46 C4 -1/0-·Tn··750 I"·F
A;:?2Rl18 069B-00B5 0 I RESISTOR 2,61K 17. .125W F TC=0+'-100 24546 C4-I/A-TO-2611-F
A22R119 :l69A-34:30 3 I R£Sl:STOR 147 17. .12::,14 F T[;=0.·..100 24546 1:4-I/A-TO-147A-F
A;:?2R 120 0757-0439 4 1 RESISTOR 6.AIK 17. .125W F TC=O+-IOO 24546 C4"1/8-TO-681'-F

A22R121 21!) O"~26;,\3 5 Rf.ST.STOR···TRt"IR IK 107- C !·;IW .. Al>.T 1· ..1RN 30'10:1 El~i1XI 02
A;;?2R12:? 0'757-0420 3 RESISTOR 750 17< · 125W F TC=0'-100 24546 [;4 .. J IfI .. TO-7c.l·-F
A2:.?R123 0757-0440 7 RESISTOR 7.5K 17. .1 ?~iW F TC=Ol-100 ~4546 f,4-' 1 /8-T 0--75D 1- F
A~!2:R124 0'757-0447 4 P.r:.SISTO~ 16.2K 17- .125W F TC=O'I-IOli 24546 C4· 1.18-T 0 '-16;;'2-F
A~~2R125 07";7-0447 4 RESTSTOR 11:,,21< 17. .12~;W F T[;=O+-IO:l 24~4b r.4-1/B-TO-162~-F

A::~2R126 0757-0465 6 RESISTOR lOOK IX. .12~:'W F TI:=0"'-100 24546 C4-1/0-TO-l0G3-F
A22R127 07:::,7-,0465 " RF::;ISTOR lOOK I:>: , 1 ~.~:::,w F T[;=O'-IOO 24546 C4-I/B-TO-l003-F
A~?2R128 0757-0465 6 RESISTOR lOOK 17- .1?5W F TC=O"-IOO 24546 C4 ..·I/B-TO-·10G:\·-F
A2Z'R129 069A-00113 B RESISTOR 1.'lI.-K 17. .125W F TC=O..... IOO 24~4b C4 ..·1/B-TO.. I961 "F
A;;?2R 130 0'757-0::!79 0 RESrSTOR 3.161< 17. , 1~~5W F TC=0+'-100 :?4~-j4b [;4"·1/8-TO ..<Hf,I·-F

A22R 131 0757-,0402 I I RF.:SISTOR 110 17. ,125W F r[;=o ...·1 00 ?4546 C4-l/fj ..TO-III ..·F
A~~2R 132 075'7-043A 3 I RESISTOR 5.111< IX. .12~.iW F TT.:=O+·-IOO 24546 C4· 1/8-TO"511'·-F
A2:-:R133 0698-M721 :~ 9 2 RESISTOR 10il 17. • O~jl,.J F TC=O.... IOO ?4546 C3 ..1/0-TO-l00R·F
A;.:?~~R134 0698-7212 9 RESrBTOR 100 17- .05W F TT>O+--I00 24546 C3-1/8-TO-ICGR-F

A22TPI fl360-' n~,35 0 10 HRMINAL 1E~T POINT PCB 00:100 DI1T)F;R ~IY DEnCRIPTIBtI
A~~2TP2 0360-0535 0 TeRMINAl.. TEST POINT PCF! 0000 C nOll::'R BY DFnCRIPTION
A22TP3 0360-05~5 0 TERMIl~AL TEnT POINT Pr.B 00.1.10 fjRD~R f.f( DESCR I PTI 11N
A;;~2TP 4 0360-0535 0 TERMINAL. TEST POINT PCF! 001\ 0 C ORllF.R BY DF~1r.RIPTION

A22TP5 036 0·_· n:::,:'\5 0 T[ AMINP.l. TEf5T POINT PCB 00:100 (.RDH BY DEf;(.R!PTIl1N

A~?2TP6 0360-05:"5 0 TERMINAl. TEST POINT PCB 001\00 ORllFR BY DFf;~RJPTION

A221P7 0360"0535 0 lERMINAL TEST POINT PCB anann O~DFR [lY DEseR IPTION
A;;??TP8 0360-05,~::=i 0 TERMINAL TEST POINT PCB 00000 O~f)ER BY DC',CRIPTION
A22TP9 O~60·-0535 Il H RMIIJAL TF!:n P8TNT P[;B oaaon DRHR ElY DFSCR IPTION
A;.:!2TP10 O:~60-0535 0 TERMJNAL TEST POINT PCF! 000 Il o O~DER BY D::nr.RIPTION

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts
--

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code -
A22UI 1826-0092 3 2 IC OP AMP GP DUAL TIJ-·99 PKG 28480 1826-0092
A22U2 1B;~b-OO(J2 3 IC OP AMP GP DUAL TO-99 PKG 28480 1826·-0092

A22VRI 1902-0901 5 1 DlODE-1.NR 5.4V I~ DIJ-35 PD=.4W TC=+.046Z c8480 1902-0901

A22 HISCELLANEOUS PARTS

08565-00131 2 1 COVER-LOG AMPLIFIER 28480 08,,65-00131

i

I
I

I
!

I

I
I
,

~

~
I

I
I
ii

•

•

•
6-68

See introduction to this section for ordering information
*Indicates factory selected value



•

•

•

Table 6-3. Replaceable Parts

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

A23 00565-60174 9 1 BANDWIDTH FILlER NO. 2 ASSEMBLY 28400 08565-60174

A23Ct 0160-2055 9 38 CAPAC ITOR-F XD .0IUF +80-2071. 100VDC CER 20480 0160-2055
A23C2 0160-,0127 2 1 CAPACITOR-FXD II.JF ,..·2OX 2~,'.."'CC (;tR ;'.8480 0160-0127
A23C3 NOT ASSIGNED
A23C4 0160-2055 9 CAPACITOR-FXD .0ILJF +80-20% 100VDC CER 28480 0160-2055
A23C5 0160-2055 9 CAPACITOR-FXD .0ILJF +BO--20% 100VDC CER 28480 01bO-2055

Ac3C6 0160-2055 9 CAPACITOR-·FXD .0IlJF +80-20% 100VDC CE.R 28480 0160-2055
A23C7 0160-2055 9 CAPACITOR-FXD .0IUF +80-207- 100VDC CER 28480 0160-2055
A23C8 011>0-2207 3 2 CAPACITOR-F XD 30DPF "-5X 300VDC MICA 28480 0160-2207
A23C9 0160-2055 9 CAPACITOR-FXD .0 IlJF +80-2071. lOOVDC CER 284BO 0160-2055
A23Cl0 0160-,2055 9 CAPACITOR-FXD .01LJF 'BO"20% 100VDC (;ER 28480 0160-2055

A23CII 0160-2055 9 CAPACITOR-FXD .0 IlJF +eO-2(l%, 100VDC CER 28480 0160,-2055
A23CI2 0160'''2055 9 CAPACITOR-FXD .011.JF +80,,20% 100VDC CE.R 213480 0160-2055
A23C13 01&0-3456 6 3 CAPACITOR-FXD 1000PF +-10% lKVDC CER 20480 0160 ...3456
A23CI4 0160"2250 6 2 CAPACITOR-FXD 5. \PF -t.- ,2:',PF 500VDC CF.R 28480 0160-2250
A23CI5 0121-0059 7 2 CAPACITOR-V TRMR-CER 2-·8PF 350V PC"MTG 527()J 304324 218PF NPO

A23C16* 0140-0199 6 2 CAPACITOR"FXD 240PF '·-5% 300VDC MICA 72136 DMI5F241J0300WV1CR
A23C17 0160-2055 9 CAPACITOR-FXD .0IUF +80-20% 100VDC CER 28480 0160-2055
A23CI8 0160,,,2055 9 CAPACITOR-F'XO .0ILJF .80'''20% 100VDC cr,R 28480 0160-2055
A23CI9 0160-~O55 9 CAPACITOR-FXD .0IUF +80-20% 100VDC CER 28480 0160-2055
A23C20* 0140-'0199 6 CAPACITOR-F XD 240PF >-5% :lOOVDC MICA 72136 OM1SF241J0300WVICR

A23C21 0160-04:'7 7 2 CAPAC ITOR-FXD 12PF +-5% 500VDC CER 20400 0160-,0437
A23C22 0160 ..4084 8 3 CAPACITOR-FXD ,llJF +-,20% 50VOC CER 284110 0160-40134
A23C23 0121-0036 0 2 CAPACITOR-V TRMR'-CER 5,5-18PF 350V 52763 304324 5.5/tB?F NPO
A23C24 0160-'2055 9 CAPACITOR-FXD .01l.1F +80·-?OX HOVDC C,rR 213480 0160-2055
A<!3C25 0121-0446 6 2 CAPACITOR-V TRMR-CER 4,5'-211PF 1611V 2B480 01;>1-0446

A23C26 0160-2055 9 CAPACITOR-FXO ,0IUF -nu-anx 100VDC r;ER <:.13480 0160-2055
A~.~3C27 0160-2055 9 CAPACITOR-FXD ,0IUF +80··207.. 100VDC CER 20480 0160-2055
A23C28 0160-2055 9 CAPACITOR-·FXD ,0lUF +80-20% 100VOC CER 28480 0160-2055
A23C29 0160-3456 6 CAPACITOR-FXD 1000PF .'-10% IKVDC CER 20480 0160-3456
A23C30 0160-,2055 9 CAPACITOR-FXD .0 lllF +80,,20% 100VDC CER 284110 0160-2055

A;~3C31 0160-4298 6 1 CAPACITOR-FXD 4700PF +'-20% 250VDC CFR 562.89 C067F251H472MS22-CDH
A23C32 0160-4084 8 CAPACITOR-·FXD ,IIJF +-20% 50VOC CtR ::8480 0160-4084
A23C33 0160-2207 3 CAPACITOR-FXD 300PF +-5% 300VDC MICA ?G4flO 01bO-2207
A23C34 0160-2055 9 CAPACIH1R-FXD ,0IUF +80·~2l)X 100VDC CE.R 28-480 0160-2055
A23C3S 0160-2055 9 CAPACITOR-FXD , ClLIF +80-20% 100VOC CER 2iJ480 0160-2055

A23C36 0160,-2055 9 CAPAGITOR-'F XD .0IUF +130",20% 100'JDC C.f:R 28480 0160-2055
A,!3C37 0160-2250 6 CAPACITOR-FXO 5.1PF +·-.2SPF 500VOC CER 28480 0160-2250
A23C38 0121-0059 7 CAPACITOR-V TRMR-CF..R 2-ElPF 350V PC ·MTG 52763 304324 2/8PF NPO
A23C39 NOT ASSIGNED
A23C40 0160-2055 9 CAPACITOR-·FXD ,0IUF +110,,20% 100VDC C.ER :,8480 011.)0-2055

A23C41 0160-3456 6 CAPACITOR-FXD 1000PF +'-10% IKVDC CER 28480 0160 ...3456
A23C42 o1hOM··20~j5 9 CAPACITOR-FXD .01lJF +80-20% 100VDC CE.R 284110 0160-2055
A23C43* 0160-3046 0 2 CAPACITOR-FXD 2S0PF +-1X. 100VDC MICA 28400 0160-3046
A23C44 0160-0437 7 CAPACITOR-FXD 1"PF +-~,% 500VDC (;ER 28480 OlhO-0437
A23C45 0121-0036 0 CAPACITOR-V TRMR"'CER 5.5'··lBPF 350V 52.763 304324 5.5/18PF NPO

A23C4b 0160-4084 8 CAPACITOR-·FXD ,111F "-20% 50VDC CER 2B4BO 0160 ..·4004
A23C47 0160-2055 9 CAPACITOR-FXD ,0IUF +80-20% 100VDC cr.R 20480 0160-2055
A23C48 0160-2055 9 CAPAClTOR-FXD .01lJF +80-207- 100'JDC Cf:.R 284110 0160-2055
A;~3C49 0160-2055 9 CAPACITOR ...FX!> .011JF +8(1·-20X. 100VDC CER 28480 0160-2055
A23C50 0160-2055 9 CAPACITOR-FXD .0 lllF +80-20% 100VDC CER 28480 01bO-2355

A23C51 0160-2055 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 2\1480 0160·-2055
A23C52 0160-2055 9 CAPACITOR-·FXO .0IUF '·80 ...20% 100VDC CER 284110 011>0-2055
A,~3CS3 0160-2055 9 CAPACITOR-FXD ,0IUF +80-20% 100VDC CER 2\1480 011,0-2055
A23C54 0121-0446 6 CAPACITOR-V lRMR-CER 4.S-20PF 160V 211-480 0121-0446
A23C55 0160-2055 9 CAPACITOR -FXD ,0IUF +80-·2UX 100VDC CrR 28480 0160 ..2055

A23C56-
A23C59 NOT ASSIGNED
A23C60 0160-2055 9 CAPACITOR-FXo ,01I.JF +80·,,20% 100VOC C[,R 20-480 0160-,,055
A23C61 0160-2055 9 CAPACITOR-FXD ,01lJF +80-20% 100VDC CER 28480 0160-2055
A23C62 0160-·2055 9 CAPACITOR-·FXD , 0lllF +80-20% 100VDC CE.R 28480 01bO-2055

A23Cb3 01bO-20'55 9 CAPAC ITOR-FXD .0IUF +00-207.. 100VDC CER 28480 0160-2055
A23C64* 01bO-3046 0 CAPAClTOR·..FXD 250PF +-lX 100VDC MICA 284110 0160-3046
A23C6S 0160-2055 9 CAPACITOR-FXD ,0IUF +80 M·20X 100VDC CER 20·480 0160-2055
A23C66 o160···20'e,'5 9 CAPACITOR-F'XI) .0IUF ·'00 ·21)% 100VDC crR c.fl4110 011>0-2055
A23C67 0160-2055 9 CAPACITOR-FXD ,0IUF +00--207- 100VOC CER 28480 0160-2055

A23C68 0160-2258 4 1 CAPACITOR ··FXO I1PF +·-5% 500VDC CER 0"'-30 ?B4ll0 0160-2258
A23C69 0160-2055 9 CAPACITOR -FXD .01lJF +80-207- 100VDC CER 28480 01t-0·-2055
A23C70-
A23C72 NOT ASSIGNED
A23C73 0121-0452 4 2 CAPACITOR-V TRMR-AIR 1,3·-5.4PF 175'J 74970 187'''0103-020

See introduction to this section for ordering information
*Indicates factory selected value
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Reference
Designation

A:~3C74

A23CRI
A23CR2
A23CR3
A23CR4
A23CR5

A23CR6
A23CR7
A23CR8
A23CR9
A23CRI0

A23CRII
A23CRI2
A23CR1;,
A23CR14
A23CRI5

A23CR16
A;.~3CR1'?

A23EI
A23E2
A23E3
A23E4
A23E5

A23Eb
A:,,3E7
A23E8
A23E9
A23EI0

A23Ll
A23L2
A23L3
A23L4
A23L5

A23L6
A:,,3L7
A23L8
A23L9
A23Ll0

A:,,3L 11
A23L12
A~,,3L13

A23L14
A23L 15

A23L16
A23L17
A23L1B
A23L19

A23MPI

A23Ql
A23Q2
A<!3Q3
A23Q4
A23Q5

A23Q6
A23Q7
A23Q8
A,!3Q9
A23Ql0

A;;!3Rl
A23R2
A23R3*
A23R4
A(=!3RS

A23R6
A::!3R7*
A23R8
A23R9
A23Rt 0

A:~3Rll

A23RI2
A23RI3
A23R14
A23R15
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Table 6-3. Replaceable Parts
.

HP Part c Oty Description Mfr Mfr Part NumberNumber D Code
--

0121-0452 4 CAPACITOR-V TRMR·-AIR 1.3'5.4PF 175V 74970 1137-0103-020

1901"'0047 0 I> DIODF-'SWITCHINC 20V 75MA tONS ~!tl480 1901-0047
1901'-0047 0 DlODE-SWI rcu I NG 20V 75MA lONS 20480 1901-0047
1901-1070 9 5 DIODE--PIN 11 OV 284811 1901-1070
1901-1070 9 DIODF:-PIN 110V :"0-480 1901-1070
1901-1070 9 DIODE-PIN 11 OV 28480 1901--1070

1901-0535 9 4 DIODE-SM SIG SCHOTTKY 28480 19C1-0535
NOT ASSIGNED

1901-0535 9 DIonE-8M pIG SCHOTTKY 284SU 1901-0535
1901-0047 8 DIODE-SWITCHING 20V 75MA IONS 213480 1901-0047
1901-0047 8 DIODE-SWITCHING 20V 75MA tONS 2R480 1901-0047

1901 ..·1070 9 DIODE-PIN I111V 2B401l 1901--1070
1901-1070 9 DIDDF.: -PIN 111l'J 2B480 1901-1070
1901-0047 8 DIODE-SWITCfHNG 20V 75MA tONS 2B480 1901-0047
1901-0535 9 DIODF"'SM SIG SCHClTTI(Y 28480 1901-0535

NOT ASSIGNED

1901-0047 8 DIODE-SWITCHING 20'J 75MA IONS 284BO 1901--0047
1901-0535 9 DIOnE..·SM SIG sr:HOHKY 28480 1901-05.~5

NOT ASSIGNED
9170-0029 3 9 CORE-SHIELDING ftf,AD 28480 917C-00:~9

9170-002'7 3 CORE-·SHIELDING E:t':AD 28480 9170-0029
9170-0029 3 CORE--SHIELDING BEAD 28480 9170"0029
9170-0029 3 CORE.. 5HIE.LDING BEAD 28480 9170-0029

9170-0029 3 CORE-SHIELDING BEAD 28480 9170'''0029
9170-0029 3 CORE--SHIELDING BEAD 28480 9170-0029
9170-0029 3 CORE-SHIELDING [lEAD 28480 9170'·0029
9170--0029 3 CORE-SHIE.l.DING ftEAD 28480 91'70--0029
9170-0029 3 CORE-SftIEl.DING [lEAD 28480 91'7C--0029

'7140-0112 2 1 INDUCTOR RF--CH"'MI..D 4.7t1l·1 107- 20480 9140-0112
9100-1641 0 1 INDUCTOR RF--CH ·MI.D 240I.JH :"'4 · 166DX. 38~,LG 284BO 9100-1b41
9140-0114 4 2 INDUCTOR RF-CH-Ml.D 10UH 107- · 1661lX. :'I051..G 28480 9140-0114
9100-1b24 9 3 INDUCTOR RF--CfI--MLD 30l.lH ~,Z .166UX,3nSLG 284/30 9100-1624
9140-0179 1 2 INDUCTOR RF'-CH..·MLD 2~~UIt 1117- · 11>6DX. 3851..G 28480 9140--0179

9140-0434 1 2 INDUCTOR 3B~,NH 151:: . 3:='j4DX. 9!l61 ..G Q==1'53 OBS86 QI._-1623
9140--0098 3 2 INDUCTOR RF-Cfl--MI..D 2.2UH 107- 20480 914C--0098
9140-0178 0 I INDUCTOR RF-CI1--MLD 12IJH 101:: · t b6DX, 3n5LG 284BO 9140-0178
9100-1619 2 2 INDUCTOR RF-CH--Ml.D 6.81JH 107- 28480 9100--1619
9140-0114 4 IN&UCTOR RF-CH-MLD 10IJH 101:: · 16bDX. :185LG 28480 9140-0114

9100-1624 9 INDUCTOR RF-CH-MLIl 30UH 5% . 166DX. 385LG ?O480 9100-1624
9140-0179 I INDUCTOR RF-CH-MLD 22UI-i 101:: · 166DX. 3fl5LG 284BO 9140-0179
9140-0098 3 INDUCTOR RF-CH"MLIl 2.21.11-1 107- 28480 9140-0098
'7100-1b20 5 1 INDUCTOR RF--CH-MI..D 151JH 101:: · 16l1DX. ~1a5LG 28490 9100-lb20
9140-0434 1 INIlUCTOR 385NH 157- .354nX.906LG Q~150 08588 QL-lb23

9140-0144 0 2 INVUCTOR RF-CH--Ml.D 4,7UH 101:: .1 O~,DX. 26LG 284BO 9140-0144
9100-1624 9 INDUCTOR RF-CH"'MI. D 30UH 51:: . 161>DX. 3B:;;LG 28480 910C-1624
9100-1619 2 INDUCTOR RF-CH--MLD 6.0LJH 1117. 28480 9100-1619
9140-0144 0 INDUCTOR RF-CH-MI_D 4.7UI~ 107- .1 05DX. 26LG 28490 9140--0144

0/3559-000;;5 5 1 BAFFLE- I NDUCHtR 28400 08559-00025

1854-0345 8 1 TRANSIRTOR NPN 2N5179 SI TO..72 PJ)=200MW 04713 2N5179
1854~·O404 0 2 lRANSISTOR NPN 81 TO-IB :"D~3bOMW 2f;480 1/354-0404
1853-0007 7 5 TRANSISTOR PNP 2N3251 SI TO--18 PD=31.0MW 04713 2N3251
19~;3-0007 7 TRANSISTOR PNP 2N3251 [-)1 TO-18 PD=3hOMW 04713 2N3,!51
1855-0267 5 2 TRANSISTOR J-FET N"'CHAN D-MODE TO--92 SI 2[1480 1855'-02.67

1853-0007 7 TRANSISTOR PNP ?N3:C51 81 TO-IB PD=360MW 04713 ".N3251
1854-0404 0 TRANSISTOR NI;)N SI TO-18 PD=360MW 28480 1854-0404
18~,3--00n7 7 , RANSTSTOR PNP '.~N3251 51 TO-18 PD=360MW 04713 "N3251
1855-0267 S TRANSISTOR J-FCT N-CHAN D-MODE TO"·92 SI 284BO 1855·-0267
1853-0007 7 TRANS [5TOR PNP 2N3251 fiI 10-18 PD=31J0MW 04713 2N32S1

0757-0444 1 3 RESISTOR I? .11( IX .12:IW F TC=0.·-10C 24546 C4--1/8-TO-121:!-F
0698,-3156 2 I RESISTOR 14.7K 17. .12~W F TC=O '·-1 OD 245·46 C4-1/B-TO-147,!--F
069B-3438 3 1 RESrSTOR 147 17. .125W F TC=0+-100 24546 C4-1/8-TO-147R-F
0757··"0442 9 0 RESISTOR 10K 17. .125W F TC=0+--100 24546 C+"1/9-TO-l002-F
0757--0405 4 1 RESISTOR 162 17. .125W F TC=0.-100 24546 C4--1I8-TO-162R-F

0690--3431 6 1 RE~nST(jR 23.7 17. .125W F TC=O+--IOO 0;1888 PME55-1/8-TO-23R7-F
0698--9821 8 1 RE919TOR ~,.62 17- .125W F TC=0+-100 2D4BO 0698-8821
0757-0401 ° 3 RE~1I5T(JR 100 17. .1;'5W F TC=O'-100 24~46 C4-1/B-TO-IOI-F
0757-0439 4 1 RESISTOR 6.B1K 17. .125W F TC=0.·-100 24546 C4--1/8-TO-6011-F
0757-1094 9 1 RE~HSTOR 1.47K IX . 1 i~5W F TC=O+·..I 00 24546 C4-I/B-TO-1471-F

0757-0440 7 1 RESISTOR 7.5K Do .12~iW F TC=0+-100 ?4546 C4-1/8-TO-7501-F
0757-0447 4 1 RESISTOR 16.;::'K IX .125W F TC=O,·-100 2-4546 C4--1/B-TO-1622-F
0699-0082 7 1 RESISTOR 464 17. .125W F T';=0+-100 24546 C4-1/8-TO-4640-F
0757--0346 2 4 RESUnOR 1O 17. .125W I' TC=O'·"IOO 24546 C4..·1 /8-TO--l OR n-r
0698-3440 7 2 RESISTOR 196 IX .125W F TC=0+-100 24546 C4-1/8-TO--19f.oR-F

See introduction to this section for ordering in formation
*lndicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

A23R16 0757-0419 0 2 RESISTOR 681 1% .125W F TC=0+-100 24546 C4-1/B-TO'-b81P-F
A23R17 0698·..3442 9 2 RESISTOR 237 1% • 12:':jW F lC=0+-'100 24546 C4-1/B-TO-237R-F
A23R18 0698,-3154 0 REsrSTOR 4,22K 1% .125W F TC=O+'-100 24~4b C4-1/8-TO-4221-F
A23R19* 0698··3154 0 3 RESIST()R 4.22K 1% .It!.5W F rc=o+-IOO 24546 C4-I/B-TO-4221-F
A23R20 0757-0442 9 RESISTOR 10K 1% .125W F TC=O+-IOO <'4546 C4-I/B-TO-I002-F

A23R21 0757-0442 9 RESISTOR 10K 1% , l~'~JW F TC=0.....100 24546 C4··I/B-TO-I002-F
A23R22 1I757-0442 9 RESISTOR 10K 1% .125W F TC=O+-IOO 24~4b C4-I/B-TO-I002-F
A23R23* 07~,7-0441 8 2 RESIUT£lR 8,25K IX .1251,.,1 F TC=0>-11l0 24546 C4-1/8-TO-8251-F
A2JR24* 0698-8827 4 1 RESISTOR 1M or. ,125W F TC=1I'>-100 28480 0690"'BB27
A23R25* 0757-0465 6 2 RESISTOR lOOK 1% .125W F TC=0>··100 ?4546 C4-I/B-TO-I003-F

A;,!3R26 2100-3163 8 1 RESISTOR-TRMR HI 20X. C SIDF.·-ADJ 17-TllN 02111 43PI05
A23R27 0757-,0444 1 RESISTOR 12.1K lZ .125W F TC=0+-100 24546 C4-1/8-TO-1212-F
A23R2B 0757-0443 0 2 RESISTOR 111< 1:<- ,125W F TC=0+-100 24~4b C4-1/8-TO'-1102-F
A23R29 0698-0083 8 2 RESISTOR 1.96K n ,1251.4 F TC=0+-100 24546 C4-1/8-TO-1961-F
A~!3R30 0757-0402 1 I REsrSTOR 110 n ,125W F TC=0+-100 ?4546 C4"·1/8·-TO··1I 1..·F

A23R31 2100-3052 4 1 RESlSTOR-1RMR 50 10% C SIllE-ADJ 17-TRN 02111 43P500
A2JR32* 0757-0465 6 RESISTOR lOOK n .12~;W F TC=0+'-100 24546 C4..·1/8"TO -1 0('3-F
A23R33 0757-0442 9 RESISTOR 10K i x • 12:::JW F TC=O'" -1 00 24546 C4-1/8-TO-I002-F
A23R34 0757-0199 3 1 RESISTOR 21.51< 1% ,125W F TC=0+'-100 24~4b C4-t/8-TO-?152-F
A23R35 0757··02BB 1 1 RESISTOR 9,09K 1% ,1251.4 F TC=0>-100 19701 MF4CI/B-TO-9091-F

A;~3R36 0698-0083 8 RESJSTOR 1.96K 1:<- .125W F TC=0+-100 24546 C4-1/8-TO-19~I-F
A23R37 0757-0416 7 2 IlESISTOR 511 1% ,125W F TC=O+-1 00 24546 C4-1/8-TO-511R-F
A23R3B 0698,-3441 8 1 RESISTOR 215 1% ,125W F TC=0+-100 24546 C4-1/B-TO-215R-F
A23R39 0757-0419 0 RESISTCIR 6111 1% .125W F TC=0>··100 24546 C4-1/8-TO-bBIR-F
A23R40 0698-3442 9 RESISTOR 237 1% .125W F TC=0+-100 24546 C4-1/8-TO··c37R -F

A23R41 0698·..3154 0 RESISTOR 4.221< 1% .125W F rC=0+··100 24546 C4-1/8-TO-4221-F
A'!3R42 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-I002-F
A23R43* 0698-3155 1 1 RESISTOR 4.641( 1Z ,125W F TC=0+-100 24546 C4··I/B-TO-4641-F
A23R44 0757-0442 9 RESISTOR 10K 1:<- .1251.4 F TC=0+-100 24546 C4"'I/B-TO-I002-F
A23R45 0757-,0431 0 RESUllOR 100 1% .1t.:5W F TC=0+-100 24546 C4··1/8···TO-I0l··F

A23R46 0757-0401 0 RESISTOR 100 1% ,1251.4 F TC=0+-100 24546 C4-1/B-TO-IOI-F
A23R47 0757-0346 2 RESISTOR 10 1% .1::'~5W F TC=II+·-IOO 24546 C4·-1/B··T 0-1 OR II··F
A23R48* 0757-0441 8 RESISTOR 8.251( 1:<- .1251.4 F TC=0+-'100 24546 C4···I/B-TO"·1l;:>51-F
A23R49 0757-0444 1 RESISTOR 12.1K a ,1'.'5W F TC=0'''·100 245·46 C4 "I/B-TO-1212"'F
A23R50 0757-0346 2 RESISTOR 10 1% ,125W F TC=0+-100 24fi46 C4-1/B-TO-IORO-F

A23R51 0757-0346 2 RESISTOR 10 1% .1 t.~5W F TC=h-l00 2-4~4b C4·..1/B-T 0-10R 0- F
A23R52 0757-0443 0 RESISTIlR 11K 1% .125W F TC=0+-100 24546 C4-'I/B-TO-I102-F
A23R53 0698-3440 7 RElH8TOR 196 1% ,125W F rC=O+"'100 245·46 C4"1/8-TO-196R ..F
!\;:!3R54 0757-0416 7 RESISTOF 511 1:<- .125W F TC=O+-100 24~,46 C4-1/8-TO-511R-F
A23R55 0757-0442 9 RESISTOR 10K lZ .125W F TC=O '·-130 24546 C4-1/B-TO-I002-F

A23A5b* 0757-0422 5 1 RESISTOR 909 1% .125W F TC=0+'-100 24546 C4-1/B-TO-909R-F
A23R57 0757·"0180 2 2 RESISTOR 31.6 1'X .125W F 1'C=I)+-1110 211480 0757-01BO
A23R58 0698-3152 8 1 RESISTOR 3.48K 1% .1251.4 F TC=0+-100 24546 C4-'1/8-TO-3481-F
A23R59 0757-0180 2 RES18TOR 31.6 1% .125W F TC=0<·100 <.8480 0757-0180
A;~3R60 0698-3153 9 1 RESISTOR 3.B3K 1% .125W F TC=O+-IOO 24546 C4···1/8-TO·-3£131··F

A23TPI 0360-170B 7 4 CDNNECTDR-SGL CONT PIN ,045-'lN-BSC-SZ SQ 2B480 0'~60-17B8
A;;!3TP2 0360-1788 7 CONNECTOR-SGl. CONT PIN . C45·-IN·-FlSC..SZ SQ 20400 C360-17118
A23lP3 1251-0600 0 7 CDNNECTOR··SGL CONT PIN 1 .14- MM-BCC-SZ SQ 28480 1251-0600
A23TP4 0360-1788 7 CONNECTOR-SGl. CO"'T PIN . 045-IN'-BSC-S? SQ 20490 0360,-1788
A23TP5 0360-1788 7 CDNNLCTOR-·SGL CONT PIN , 0 45"~ IN···BSC-SZ SQ <.8480 0360-178B

A23TP6 1251-0600 0 CONNECTOR-SGL CONT PIN 1 . 14-MM-FlSC-SZ SQ 20480 1251,-0600
A23TP7 NOT ASSIGNED
A23TP8 1251'-ObOO 0 CONNECTOR··SGL CONT PIN 1 .14·-MM··-BSC·-SZ SQ 20480 1251,-0&00
A23TP9 1251-0&00 0 CONNECTOR-SGL. CONT PlN 1 . 14· ..MM··BSC- SZ SQ 2B4BO 1,,51-0600
A23TP10 1251-0600 0 CONNE'CTOR-SGL CONT PIN 1 .14-MM-BSC-S:Z. SQ 20480 1251-0600

A23TPll 1251-0600 II CONNECTOR-SGI. CONT PJN 1.14·MM·..BSC-SZ SQ 28-1BO 1251-0600
A;~3TPI2 1251-0600 0 CONNI?CTOR-SGL CONT PIN 1 .14-HM-BSC··r.Z SQ 20480 1251-0600

A23VRI 1902-0048 1 1 Dtoll[-ZNR b.81V ~,X DO-35 PD=.4W 204BO 1902-0048

A23Y1 I Y2 0410-0589 1 1 CRYSTAL-21.4 11HZ (STANllARD> 28480 0410,-0589
MATCHED SET OF FIVE <INCL A27Yl,Y2/A25Yl

A23Y1, Y2 0410-0450 5 1 CRYSTAL-21.4 MflZ (OPTION 002) cD4RO 0410-0450
MATCHED SET OF FOUR <INCL A27Yl, Y2)

A23 MISCELLANEOUS PARTS

0403-0026 6 1 PLl,G-f:OLE BDR-flD FOR . 187..D·-I-:OLE I~YL 02768 207-120241-03-0101
5001-5828 9 1 COVER··BW FILTER 2B480 SOt 1···5828

See introduction to this section for ordering information
*Indicates factory selected value

6-71



Table 6-3. Replaceable Parts
-

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code
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A24 00565·~60 1 04 5 1 STEP GAIN f,MPLIFlER/OSCILl..ATOR AG~.E.MBl.Y 28403 0051.5-'63104
(STANDARD)

A24Cl 011>0-2055 9 34 CAPACITOR-·FXD .01l.JF +BO·-20X 100VDC eER 28480 011>0-2055
A24C2 II t 60-2055 9 CAPAcnOR-FXD .0IUF +80--20X. 100VDC CE:R 20480 011,0-2055
A24C3 0160-2055 9 CAPACJTOR··FXD .0lUF +00-2070 100'JDC LER 2B4BO 3160-2055
A24C4 0160-205'5 9 CAPACITOR-FXD .0IUF +1'10-2070 100VDC CER 2£01480 0160-2055
A24C5 011>0-2055 9 CAPAcnOR-FXD .0lUF +BO"20X 100vnc crR 28480 0163-2055

A24C6 0160-2055 9 CAPACITOR-FXD .0 lllF +80-2070 100VDC CER 2fl480 0160-2055
A24C7 011.0-2055 9 CAPACITOR-·FXD .0 llIF +BO-20X 100VDC CER 28480 0160-2055
A24C8 0160-2055 9 CAPACITOR -FXD .0 llIF +00-2070 100VDC CER 28480 0160-2055
A24C9 011>0-2055 9 CAPAcnOR-FXD .0IUF +80-2070 100VDC CER 28480 311>0-2055
A24Cl0 otbO-2055 9 CAPACITOR-FXD .0lUF <80-·20X lOOVDC CER 28480 0160-2055

A24Cll 0160-2055 9 CAPACITOR-F XD . 0llIF +80 ..2070 100vnc eER 20480 0160-2055
A24C12 0160-2055 9 CAPACITOR-FXD .011.1F +00-20% toOVDC CER 28480 0160-2055
A24C13 011>0-2055 9 CAPACITOR-FXD .0111F +BO-20X 100VDC CER 28480 0160-2055
A24C14 0160-2055 9 CAPACITOR-FXD .0IUF "'90-20% toOVDC CER 28480 0160-2055
A24C15 NOT ASSIGNED

A24C16 0160-2055 9 CAPACITOR-FXD .0IUF +80-20X 100VDC cn 28480 0160-2055
A24C17 0160-2055 9 CAPACITOR-FXO . 0WF +BO"'20X 100VOC LER c.8480 311>0-2055
A24C18 OtbO-20'55 9 CAPACITOR-FXD .011lF +60-2070 100VOC CER 28480 0160-2055
A24C19 0160-2055 9 CAPACITOR-"FXO .0IUF +00-20% 100llDC LER 26480 0160-2055
A24C20 0160-2055 9 CAPACITOR-FXD .0111F +80-20X toOVDC CER 26480 0160-2055

A24C21 011.0··2055 9 CAPACITOR-·F XD .0IUF +80-·2070 100llDC CER 28480 0160-2055
A24C22 0160-2055 9 CAPACITOR-FXD .0IUF +80-2070 toOVDC CER 28480 0160,-2055
A24C23 011>0-2055 9 CAPACITOR ··FXD .0 lUF +80 -2070 100llDe CER 20480 0160-2055
A24C24 0160-2199 2 I CAPACITOR-FXD 30PF +-57. 300VDC MICA 28480 0160-2199
A24C25* 0160-,2307 4 1 CAPACITOR-FXl> 47PF <·-57. 30 aVDC MICA 26480 0160-2307

A;:!4C2b 0160-2055 9 CAPACITOR -FXD .0IUF +80-2070 100VDC CER 28480 0160-2055
A24C27 0160-2055 9 CAPACITOR-FXD .0IUF <60-207. 100VDC LER 28480 0160-2055
A24C28 0160-2055 9 CAPACITOR-FXD .0IUF +80-2070 100VDC CER 20480 0160-2055
A24C,!9 011>0-20~;5 9 CAPACITOR··FXD .niur 'fiO-20X 100llDC (;ER ;!0480 0163-2055
A,!4C30 0180-0197 8 1 CAPACITOR-FXD 2.2UF+-l0X 20VDC TA 56289 150D225X9020A2

A24C31 0160-2055 9 CAPACI TOR-·FXD .0IUF +80-2070 100VDC (;ER 28480 3160"'2055
A24C32 0140-0198 5 1 CAPACITOR-FXD 200PF +-5~ 300VDC MICA 72136 DM15F201J0300WVICR
A24C33 011>0-2204 0 1 CAPACITOR-FXD 100PF '-~X 3aOliDC MICA 28480 0160-2204
A24C34* 0160-2264 2 1 CAPACITOR'-FXD 20PF +,-570 500VDC CER 0...·-30 28480 0160-2264
A24C'I5 0121-,0036 0 1 r:APP.CITOR- v TRMR ..CER 5. 5-··18PF 350V 5(':763 304324 5.5/18PF NPO

A,!4C36 0160-;>055 9 CAPACITOR-FXD .0IUF +80-·20:t 100VDC CER 28480 0160-2055
A24C37 0160-2055 9 CAPACITOR-·FXD .0IUF +80--2070 100llDC r:ER 28480 0160-2055
A24C38 0160-2055 9 CAPACITOR-·FXD .0lUE +aO-20~ 100VDC crs 28480 0160-2055
A24C39 0160-20f;5 9 CAPACITOR-FXD .0IUF +80··20X 100VOC (;~.R 28480 3160-2055
A24C40 0160-2055 9 CAPACITOR-FXD .0 WE +00-2(\%; 100VDG CER 2B480 0160-2055

A?4C41 011.0-2055 9 CAPACITOR-FXD .0IUE 000··2070 laOIiDe CER 28480 0160-2055
A24C42 0160-2055 9 CAPACITOR-FXD .0IUF +80--2070 100VDC CER 28480 0160-2055

A24CRI 1901-0040 1 3 DIODE-·SWITCIIING 3DV 50MA 2NS DO-·35 ~:64BO 1901-0040
A24CR2 1901-0040 1 DroDE-SWITCHING 30V 50MA 2NS DO-35 20400 1901-0040
A24CR3 1901-1070 9 4 DIODE-P IN 110V 28480 1901-1070
A24CR4 1901-1070 9 DIOllE-PIN 110V 28400 1901,-1070
A24CR5 1901-,1070 9 DIOl>F.:-·PIN 110V 28480 1901-1070

A24CR6 1901-1070 9 DIODE·-PIN 110V 2fl480 1901-1070
A24CR7 1901-0040 1 DIODE-SWITCHING 30V SOMA (~NS 00-35 28480 1931-0040

A24El 9170-0029 3 11 CORE-SHIELDING BEAO 2B480 9170-0029
A24E2 9170-0029 3 CORE"SHIELDING IIEAD :?84flO 9170-0029
A~!4E3 9170-0029 3 CORE-SHIELDING BFAD 28480 9170-0029
A24E4 9170-0029 3 CORE--SIHELDING BEAD ~8480 9170-0029
A24E5 9170-0029 3 COR[·-SHIELDING BEAD 28480 9170-0029

A24E6 9170-0029 3 CORE·'SIHELDING BEAD 28480 9170-0029
A24E7 9170-0029 3 CORE-SHIELDING flFAD 28480 9170-0029
A24EB 9170-0029 3 CORE..·SHIELDING BEAD 284BO 9170-0029
A:~4E9 9170-0029 3 CORE-SHIELDING BEAD 28480 9170-0029
A24EI0 9170-0029 3 CORE-SHIELDING BEAD 28480 9170-0029

A24Ell 9170-0029 3 GORE-SHIELDING BEAD 28480 9170-0029

A24L1 9140-0112 2 2 INDUCTOR RF-GH-·MLD 4.'i'LJH lOX 28480 9140-0112
A24L2 9140-01'79 I I> INDUCTOR RF-GH·-Ml.D 22Ult 10% · 166DX. 3115LG 28480 9140-0179
A24L3 9140-0112 2 INDUCTOR RF-·CH-·MLD 4.7UH 107. 28480 9140-0112
A24L4 9140-0144 0 1 INDUCTOR RF-CH"-Ml.D 4.'i'UI-1 lOX .105DX.26LG 28480 914C-0144
A24L5 9140--0179 1 INDUCTOR RF-Cli ..·MLO 22UH 1370 .1 66DX. 385LG 2B480 9140-0179

A24L6 9140-0179 1 INDUCTOR RF-CH"-MLD 22\JH 107. · 166DX. 3115LG 28480 9140·-0179
A24L7 9140-0179 1 INDUCTOR RF-CH-MLD 22m" 10" · II>I>DX. 31l5LG 28480 9140-0179
A24L8 9140-0179 1 INDUr:TOR RF-CH-Ml.D 2?UU lOX .1 660X. 3fl5l.G 20480 9140-0179
A24L9 9140-0121 3 1 INDUCTOR RF"CH-'MLD 1, BUH 1370 28480 9140-0121
A,!4L10 9140-0096 1 1 INDUGTOR RF-CH-MLD lUH lOX .1 66DX. 305L.G 28480 9140 ..0096
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A24L11* 9100-1615 B I INDUCTOR RF- CH-·MLD l.2tJH 101: 2(1480 9100-1615
A204L12 9140-0179 I INDUCTOR RF-CH·-Ml.D 22UH 107- . 166DX .3f13LG 28480 9140-0179

A24Ql 1853'-0015 7 1 TRANSISTOR PNP 51 PD=200MW FT=5001'l1'll 28480 1D53-0 015
A24Q2 1(154-0345 B 4 TRANSISTOR NflN 21'15179 SI TO'-72 PD=200MW 04713 2N~i179

A24Q3 1053·-0281 9 4 lRA!'ISISTOR PNP 2N2907A 51 TO-·18 PD=400MW 04713 2N2907A
A24Q4 1854-0345 8 TRANSISTOR NPN 21'15179 51 ro-zz PD=200MW 04713 2N5179
A24Q5 Ifl53-0281 9 lRANfiISTOR Pi'll" ?'N2907A 81 TO-18 PD=4001'lW 04713 2N2907A

A1!4Q6 1854-0345 B TRANGISTOR NPN 2N3179 51 TO'-72 PD:::20(JMW 04'713 2N~j179

A24Q7 1854-0019 3 6 TRANSISTOR !'IPN 81 TO-IO PD=360MW ;:~A48 0 IB54-~OO19

A24QB 1853-0201 9 TRANSISTOR PHI" 2N2907A 51 TO-18 PD=400MW 04713 2Nc907A
A24Q9 1853-0201 9 TRAN51.STOR PNP ;?N2907A 51 TO-18 PO=4001'lW 04713 2N2907A
A24QIO 1854-0019 3 TRANSISTOR NPN 51 TO--18 PD'=360MW 284flO 1854-0019

A24QII 1B54-0345 B lRANnISTOR 1'11"1'1 ?N5179 51 10--72 PO=2(10I'lW 04713 2N~j179

A24Qt2 1854-0019 3 TRANSISTOR NPN SJ TO··HI PD'=360MW 2fl400 10:54'-0019
A24QI3 1854-0019 3 lRANSlSTOR NPN 31 TO-18 PD=3601'lW 28480 tc'54-0 019
A24QI4 1854-0019 3 TRANSISTOR NPN SI TO-18 I"1l=360IIW 284flO 1834--0019
A?4Q15 1854--0019 3 TRANSISTOR NPN 81 TO-·\8 PD=360MW 284BO 1fl54-0 019

A;~4RI 2100-3054 6 2 RESISTOR-TRMR 50K 107- C 51 DE'-ADJ 17 ..TRN o;~11 t 431"503
A24R2 2100-3061 5 2 RESISTOR-1RMR SOI)K 10% C STDE-ADJ 17-'lRN 02111 43P:;04
A24R3 2100-3054 b RESISTO~-TRMR SOI( 10% C SIDE-ADJ 17-TRN C~~'111 43PS03
A24R4 2100-3061 5 RESISTClR-1RMR SOOK 111% C SIDE-An.} 17-"lRN 02111 431"504
A24R5 2100-3103 6 I RESISTOR-TRMR 10K 101: C SIllE-AD.! 17 ..-TRN O:::~111 43PI03

A24R6 2100-3056 B I RESISTOR·MTRHR 5K 10% C SIDE-ADJ 17-1 RN 02111 43P502
A24R7 NOT ASSIGNED
A24RB 0757--0208 I 3 RESISTOR 9. O'~K IX .125W F TC=O+-IOO 19731 MF4CI/8-TO-9091-F
A24R9 0698-3260 9 :I RESISTO~ 4641( i z .125W F TC=O+--IOO 20400 0690,-3260
A24RIO NIH ASSIGNED

A1!4RII 07~j7-0279 0 3 RESISTOR 3.16K 1% .125W E TC=O+'-IOO 2451\6 C4"I/B-TO-3161-F
A24RI2 11698-3444 I 4 RESISTDR 316 11: .125W F TC=O ...·I 00 24546 C4-1/8-TO-316R-F
A24RI3 0757-02B8 I RESISTOR 9.09K 1% .125W E TC=O+-IIiO 19701 MF4CI/8-TO-9091--F
A24RI4 0698-3433 8 2 RESISTOR 28.7 i x · It.~5W F TC=O+-"I 00 O:IBflB PME.55-I/B-TII-2BR7-F
A24RI5 NOT ADSIGNED

A24RI6 0757-0401 0 fl RESISTOR 100 1% ,12'5W F TC=O'-IOII 24546 C4-1/8-TO-IOI-F
A24RI7 0757-0290 5 5 RESISTOR 6.191( 1% .125W F TC=O+'-IIIII 19701 MF4r.1/8-TO--6191-F
A24RIB NOT A5SIGNE.O
A24RI9 0757-0;~90 5 RESISTOR 6.191( 1% .125W F TC=O+'-I 00 19701 MF 4CI IB'-T 0'-6 191--F
A24R20 0757-0290 s RE.!HBTOR 6.1'/K IX .125W F rc=o"--IOO l'nOl MF4CI/8-TO-bI91-F

A24R21 0698-3162 0 I RESISTOR 46.4K 17- • t25W F TC=0"-100 24~4b C4-1/8-TO-4642-F
A24R22 NOT ASSIGNE.D
A1!4R23 0698-3444 I RESISTOR 316 1% .125W F TC=O+-IOO 24~4b C4'-1/8-TO-:l16R-F
A24R24 0757-0395 I :I RESIBTOR 56.2 ll: · 1 ~!.~iW F TC=O+-IOO 24546 C4-I/B-TO-56R2-F
A24R25 0757-02BO 3 8 RESISTOR II( 1% , 1;~5W F TC=O+-IOO 24546 C4' ·\l8·-TO--·I 00I-F

A24R26 0757-0417 B 2 RESIGTOR 562 IX .12'5W F TC=O+--IOII 2-154b C4--I18-TO-5b2R'-F
A24R27 0757--0422 5 I RESISTOR 909 t:'I. .125W F TC=O+-IOO 24~4b C4-1/8-TO-909R-F
A24R28 0757-0290 5 RESHiTOR 6.19K 1% , It.:~/W F TC=O '-,1 00 197Jl MF4CI/8-TO-6191-F
A24R29 0698-3444 I RESISTOR 316 1% .125101 F TC=O+-IIiO ::4546 C4--'1 18-TO "·:lII>R-F
A24R30 0757--0395 1 RESISTOR 56.2 IX • 1L~'5W [ TC=O+"IOO 24546 C4· ..t /8-T O-SbR~~--F

A24RJl 07~7-0280 3 RESISTOR lK I'l: ,125W F TC=O"--IOO 24546 C4-1/8-TO-IIIOI-F
A24R32 0698-3441 B I RESISTOR 215 1% .125W F TC=O '..-I 00 24546 C4-I/B-TII-215R-F
A;:!4RJJ 0757-02BO 3 RESISTOR lK t x ,125W F TC=O+'-I 0 II 24546 C4--118-TO -·100 I--F
A24R34 07~,7'-O290 5 RESHnCJR b.191( IX • l::~~IW F TC=O ...... 11111 1"701 MF4CI/B-TO-6191-F
A;:!4RJ5 O&911-3444 I RE!HSTOR 3110 11: .125W F 1'C=O"-IOO 24546 C4--'1 IB-TII-31 6R--F

A24R36 0757--0395 1 RESISTOR ~6.2 I'l: • t25W r lC=O+'IIIO 24546 C4-1/0-TO-56R2-F
A;~4R37 0757-0200 3 RESISTOR til 1:1. ,1?5tJ r Tr."O+-IOIl 24546 C4-1/8-TO-IODI-F
A24R38 0757--11417 fl r.Et")'(!:;'lnR 56;:! t x .1?~.iW F rc-n t· ·1 i) n ::>'4546 C4-1/B-TO-S62R-F
A1!4R39 0757-0280 3 RESJHTOR II( 17- , t?5W E TC"O'I--I 0(; "4~; 46 C4"1/8-TO -IIIOl"-F
A24R40 n6f'i8-3440 7 1 R:c.:S1G1OR 196 i x .I'·.~'W F TC""lH····tlln ?4~;46 C4"I/B-TO-196R'F

A;:!4R41 06911-3;>60 9 p[SrSTO~ 4641( t x .125W F TC"O.· ..IOO ;>8480 Cf..?i:l-·3?bO
A24R42 069Fl<~?6n '7 RF!:nnTnR 4641( i x .1"~JW [ TC""O-t-···t no :.'B4~0 nh9B-3260
A:~4R43 075'7-02BO 3 RESISTOR lK 17- .t2~:IW F Tc"n+-ll1n ?4::',~6 C4 I 18--·TII· ·111 nI--F
A24R44 0757··-04~30 :I :1 RF.t)InTfH~ ~.1 tl( 1% · 1:~5W F TC'''')+'I 00 ? 1~'; 16 C4"1/8-TO-5111-F
A;:!4R45 075'7-1140 I 0 RESJSTOR 100 1:1. .12~jW F rc-n- -I 011 ,!4:i41, C4--118-TO'-llIl--[

A24R46 0757-,11317 7 I RE:H~iT(JR 1.33K I'l: .1f:'!':JW [ Tc=n ...·10n ?4::j46 C4 ..I/B-TO-1331-F
A,~4R47 0757-0416 7 RESISTOR 511 11: .125W F TC"O'-IOII ;?4~46 C4"·118-TII"-~;11 R..·F
A24R4B 0757-..04Ib '1 RESISTOR 511 1% .1 ::'~5W F If;:::;f)· ..···l il 0 ?4~-46 C4-1/8-TO-51IR-F
A24R49 0157-0416 7 RESISl'O~ 511 11: .1251.4 E TC"O+·..IIIO ?4~i4b C4-1/0-TO-51IF-F
A24R50 070::=.7-·0416 7 RESIBTOR 511 IX . 1,'5W F IC=D!--lijJ ?4516 C4-I/B-TO-51IR-F

A;:?4R51 0757-0279 0 RESJSTOR 3.161( rx .1251.4 F TC=O+-IIIO 24~46 C4--118-TII-- 3161--F
A24R52 07~.7 -11401 0 REBISTCJR Ino 11: .1i::~..W F TC~O""IOO 24546 C4·1/8-Til'-·IOl"F
A24R53 0757-040 I 0 Rr:SISTOR 1011 11: .125W F TI>O·.·..IOO ;~4~, 46 C4--'1 18--TII--l 0 I ....F
A24R54 0757--02"19 0 RESISTOR ·.3.16K 1'l: .1251,4 F TC=1)+··100 ,'.45-46 C-4 '1/8-TO-3161-F
A24R55* 0757-0416 7 5 RESJSTOR 511 1% .125W F TI:=0+-100 24~4b C4"1/8-TO'-51IR-F

A24R56 0757--0401 0 RESISTOR 100 11: . I~'~,W F TC=OI--l 00 (!4~46 C4-1/8-·TO-IOI-F
A24R57 075'7-043B 3 RESISTOR 5.1tK 17.. .1251.4 F TC=O+"IIiO ~145·46 C4-1/8-TO-5111 ..F
A24R5B 0757-02118 I RESISTOR 9.091( 1% .I':~'W F TC=-O'''1011 19'1;)1 MF4CI/8-TII-9091-F
A24R59 0757,-11280 3 RESISTOR II( 11: .t25W F TC==O+·-l 0 0 ?4~~46 C4-'/8-TO-100I-F
A24R60 0757-04111 0 RESISTOR 100 11: .125W F TC=II+-IOO 24546 C4..·118-1' 0-1 Ol--F

See introduction to this section for ordering information
*Indicates factory selected value
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A24R61 07~,7· ·0280 3 REStSTOR IK 1;( .125W F TC=O+"IOO 24546 C4-I/B-TO-IOOI-F
A~~4R62 0698-3433 8 RESISTOR 2B.7 1% .125W F TC=O+··'I 0 0 03118B PME55-I/B'-TO-2IlR1-F
A24R63 07~,7"0401 0 RE.SISTOR 100 1;( .12~}W F TC=O+··IOO 24546 C4-I/B-TO-I31-F
A,!4Rb4 0151-0401 0 RESISTOR 100 1% .125W F TC=O+-IOO 24546 C4···I/B-TO·-1 Ol-F
A24RI>5 07~;7-"043B ~~ RESISTOR s . II K 1;( .1 :~,:".)w F TC=O+-·IOO 2454b C4-I/B-TO-5111-F

A24S1 31111-0b84 5 I SWITCH-SI. DPDT MINIR IA 12.5VAC PC 28480 3101-0b84

A24IPI 1;.~5t -0600 0 I> r;ONNFCTDR-·S[·:I.. CONT PIN 1.14--MM-M BSC- RZ 5Q 28480 t;::~51-0600

I
A2.4TP2 1251,-0600 0 CONNr.::CTOR -SGL CONI PIN 1.14·,·HM···F1SC···SZ SQ 28400 1251 ..·0bOO
A24TP3 1 ~~}1--lJ6f)O 0 CONNECTDR-SCL CONT PIN 1,14--hH··Bsc·-nz SQ 28480 1":51-0bOO
A24TP4 1251-0600 0 CONNECTOR·SCL CONI PIN 1 , 14-Ml't-BSC-SZ SQ 20480 1251-0bOO
A241P5 1::'51-0600 0 CONNEcn,R-SCL CONT PIN l.14···HM-BSC-5Z 5Q 28480 1251-0bOO

A;,!4TP6 1251-0bOO 0 CONNECTOR-SCI. CONI PIN 1,14--MM"'8SC'-SZ SQ 28480 1251-0600

A24YI HIO-0671 2 I CRYSTAL--QUARIZ 18,400 MIlZ 28480 0410-0671

A24 MTSCfLLANEOUS PARTS

08565-00066 2 I COVER-STEP CAIN OSCIU,AHlR 28480 OB565·-00066

I

--

"I
I'

I
'"I •

•
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• Reference
Designation

HP Part
Number

C
D Oty

Table 6-3. Replaceable Parts

Description Mfr
Code Mfr Part Number

A24 08565·-6011>l"') 9 ~lTr:.p GAIN AMPI..Jrl.f:,R ASf;EMr;:I..Y
\oPTION 00;')

204Btl

•

•

A24CI
A<!4C2
A24C3
A24C4
A24C5

A;'!4Cb
A24C7
A;,!4CB
A24C9
A24CIO

A24CII
A24C12
A24CI3
M!4C14
A24CI5

A;'l4Clb
A24CI7
A24C18
A24CI9
A24C20

A24C21
A24C22
A24C23
A24C24
A24C25*

A;~4CR I
A24CR2
A24CR3
A24CR4
A24CR5

A24CRb

A;~4EI

A24E2
A::!4E3

A24Ll
A~~4l2

A24L3
A;~4L4

A24L5

A24Lb
A24L7
A<l4L6
A24L9
A,!4Ll 0

A24QI
A24Q2
A24Q3
A24Q4
A24Q5

A24Qb
A24Q7
A;,!4Q6
A24Q9

M!4RI
A24R2
A;~4R3

A24R4
A;.:!4R5

A24Rb
A24R7
A24RB
A24R9
A24RIO

A<!4RII
A24RI2
A24Rt3
A24RI4
A24RI5

01bO-2055
0160-2055
0160-2055
0160-2.055
o160-20~,5

0160-2055
01bO···20~,5

o160-20~15
0160-2055
0160-2055

0160···20~)5

0180-0291
0160-20~,5

0160-2055
0160-2055

0160-3457
0160-,,2055
0160-2055
0160-3457
0160-2055

0160"-20~,5

OlbO-3457
n160-'20~;5
OlbO-2199
0160-2307

1901-0050
1901-,,0050
1901-1070
1901-1070
1901-1070

1901-1070

9170-0029
9170-0029
9170-0029

9140-0179
9140-0179
9140-0179
9140-0179
9140-0179

9140-0179
9140-,0179
9140-0179
9100-2260
9140-0156

1853-,0007
1854-0345
IB53-0007
lf154-0345
1053-0007

10~:i4-0345

1053-0007
1053-0001
I B53-0 0 07

2100-3054
2100-3103
2100-3054
2100-3061
2100-3103

2100-3056

0'757-0268
Ob96 ..-3457
0757-0346

0157-0279
0690-,,3444
0757-0200
0757-0395
0757-0346

9
9
9
9
9

9
9
9
9
9

9
3
9
9
9

7
9
9
7
9

9
7
9
2
4

3
3
9
9
9

9

3
3
3

I
I
I
I
6

7
6
7
8
7

8
7
7
7

6
6
b
5
b

o

I
6
2

2

19

4

3

o

2
2

5
4

~ApACITOR-FXD ,OIUF '00-201 100UDC C~R

CApA~ITOR-FXD ,OIUF '00-;'0% 100VD~ crR
CAPA~ITOR-FXD ,OIUF +80-201 IOOUDC tCR
~ApA~ITOR-FXD ,OIW' '00-20% 100VDC CER
CApACITOR-·FXD .nrur '·00 ....·20% 100VJ)C LER

CAPACITOR-FXD .C1UF +OC-2CX 100VDC C[R
CApAcnOR-FXD ,OIUF +BO ..,'OI 100Vr,C r.. ER
CAPACITOR·-FXD ,OIUE +BO·-"O% 10llVDC {:TIl
CApACITOR-..FXD ,OIllF ·'BO.....;oOI 100VDC eER
CApACITOR-FXD ,IIIUF +oll-;,e% 10llVDC CER

CAPt,ClTOR··..FXD ,OIlIF HlO·_·;>OI 100UCC CFR
CAI'ACITOR-..FXD WE+-IO% 3:WOC TA
CAPACITOR-"FXD ,01111' '·BO.... ,~OI 100U1)C eFR
CAPACITOR-FXD ,OlUE +BO"'-20% 10eVDe CLR
CApACITOR-FXD ,OIUF 100-201 100U1)C LER

CAPACITOR··-FXD ?OCOPF +'-10% 250VDC cr:R
CApACITOR-·..FXD ,OIUF 100·..201 IOOUDC tl'R
CApACITllR-FXD ,OIUF +011-201 10llVDC C(:~

CApACITOR-FXD 2000pF '-101 250VDC CER
CApACITllR ..-FXD ,0 II.IE +011-;>11% innvnc CEil

CApACITOR-·FXD .niur +flO-..201 I OOVCC t~R

CAPACITOR-FXD 2110llpr +·-III'%. 2~,OVDC CE~

CApACITOR-FXD ,OlliF 180-;'01 100Vr,C tER
CAPACITOR-FXD 301'1' +..·_~;z 3011VOC MICA
CApt,ClTOR ....FXD 471'1' +.....~,% 100VCC MICA

DIODr-SWITCHING OOV 200MA 2NS DO-3c.
DIODE ...... SWITCIHNG 80V ;'OOMA ~!NS 1,0-15
!HODF.,,-·pIN IIOV
IHODF.·_·pIN IIO'J
DIODE·..P IN IIOV

DIODE-PIN IIOV

COR[·-smn... DING [lrAD
CORF;:--- SHIEL.DING [lEAD

CORE-SHIELDING BEAD

INDIJCTOR llF -·CH-·Hl..D ?c:IJH 10% .166DX. ~n5LG
INDUCTOR RF-CH-Hl. D 22UH 11l~ .166DX I 3n~CjLG

INDu~rOR RF-CH-MLD 221m 10% ,166DX,385LG
INDUCTOR RE-'CH-"MLD 2;~UH 11I~, ,I66DX, ~~n;;LG
INDUCTOR nF- CH--MU> 2~I.JH lOX . 16l-.I>X . 3G~,LG

INDIICTIlR Rr"-CH -MLD 2?U:'1 101 ,166DX, 3B5LG
lNDUCTllR RF-..CH....·MLD 221Jl~ 101 ,I bloDX, ..:\I's~,U;
INDUCTOR RF"·-CH·"MLD 2;>Ut'l I O~, ,I66DX, 3i';;I_G
INDUCTOR RF-CH-..MLD I, HUH 101 ,I 050X, 2bl.. ..G
I NDUr.TOR RF-CH·-MLD Hill H% ,I 05DX, ?(oLG

lRANSlSTOR PNP :~N3~:'51 81 10 ..·18 rn=360MW
TRANfiISTOR NPN 2N;:H7(/ 51 TO ··72 PD:=~ltl ('MW
lRANsrSTOR PNP :?N32~:.il 51 TO-··18 PO=3611MW
TRANSISTOR NPN 2N5179 SI TO"-72 pD~;>.OOMW

"lR;,NSISTOR pNp 2N3251 SI rO-'18 pD~361l~W

Tl~ANSJ:STOR NFIN 2NS179 SI TO"·72 PD-=2() OMW
TRANSISHlR PNP '?N:I;'.51 SI TO.. I B PD~3/'OMW

TRANSISTOR PNP 2N3251 sr TO-18 PD:36CMW
lRAN5TSTOR PNP ;:,)N3251 51 TO--18 PD=3bilMW

RESISTOR-TRMR 50K 101 C SIDE-ADJ 17-TRN
RESISTOR-TRMR l~K 10~ C SIDE-·AUJ 17-·1RN
RESISTOR-TRMR 50K 1070 C SIDr-ADJ 17-TRN
REBISTllR-1RMR 500K 101 C SIDE-ADJ 17~RN

RESISTllR-TRMR 10K 10'%. C SIDE-ADJ 17-TRN

RESISTOR-TRMR 5K 101 C SIDF.-ADJ 17-TRN
NOT Asn IGNFO
RESISTOR 9,09K 170 ,I25W E TC-O+"IOll
RESISTOR 3161( lX.. 125W F TC=O+···100
RESISTOR lD 1% .125W F TC=O.···100

RESIS'fOR 3.1&K 1% .12SW F TC=O+'-lOO
RESISTDR 316 1% .125W F Tc=o+-tao
RESISTOR 9.09K 1X .125W r TC=O+-lOO
RESISTOR 56.2 1% ,125W F rc=o~-tJa

RESISTOR 10 1% .125W F TC=O+-100

213400
2D400
~'B 480
20480
,?0480

204811
;.'0-180
20480
28480
<'8400

;".8480
~~t,~:!D'l

28400
cB490
28480

204811
,'8480
2("·)490
:?04BO
20400

,;0480
?H4AO
28480
;:\0480
2B480

28480
20·480
?84nn
c:0-480
2041311

211400

28480
~~B.048()

28400

?B-490
;>0480
;~n-480

2a400
r.. 04fl 0

;>0480
;~IH~O

20480
;:,B4E10
;>0411ll

:14713
04713
04713
04713
04713

lI4'713
04713
lI4713
04713

02111
:)2111
C;~111

02111
02111

02111

19701
20480
24546

24f,46
24546
19701
24546
24~,46

3160-2355
0160·--2055
0160-£!Il~j5

ei su·-2 05~5

3160-2055

0160···2055
D'160-2055
(1160 ·2055
3160-2055
01(,0-2055

:l"l60-;!.055
151\D105X90 ~~~)A2

:l160-"::.!355
U1bO -·2055
0160-2055

0160'_'345'7
0160-2055
01(,0·-2055
01E,0-34':17
U1E,O--20se;

0160-;!.OS5
01(,0-345'7
3160-20ej5
0160,,-2199
0160-2307

1901-0050
1901-0050
1901,,-1070
1'701"1070
l?n I·-Ion

190 1-1070

9170 ....00;~9
9170-0029
917C-0029

9140-0179
9l4\l -0179
9140'''0179
~'14e-0179

9140-0179

9140,,-0179
9"140-0179
914fi ..·..0179
"1 n0-·2260
9140-0150

::.~N3251

2N::.'i179
2N3:'-.:.51
2N5179
2N3;:~51

2N~':'i179

2N3;..:51
2N3;~51

2N3i.~51

43r~i1l3

43pIJ3
43P::i03
43P5~4

43t:l103

43P502

MF4CI/B-TO-9091-F
069a'-3457
C4-I/B-TO-IORO-F

C4-I/EI-TO-3161"f
C4 .... 1/8-TO-316R-..F
MF4CI/8-TO"9091-F
C4.... l/B-TO-5bR2·..·F
C4 ..·1 /6·....TO..·..1 OR0--F

See introduction to this section for ordering information
*Indicates factory selected value
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A24Rlb 0757-03410 2 RESISTOR 10 IX .1;>5W F TC=O+-IOO 24546 C4'-IIS-TO-IORO-F
A24RI7 0757···0290 S 2 RESISTOR b.19K IX . 1 ~~~jW r TC=O+-IOO 19701 MF4CI/S-TO-bI91-F
A,~4RIS 0757··0341.0 2 RESISTOR 10 IX ,125W F TC=O+-IOO 24'546 C4-I/S-TO-IORO-F
A;>4R19 07~,7-'0290 5 RESISTOR b.19K IX ,125lrJ F TC=Oi"1 DO 19701 MF4CI/S-TO-bI91-'F
A;,~4R20 0757-0279 0 RESISTOR 3.16K IX .12SW F TC=O+-IOO 24546 C4-I/S-TO-3161-F

A24R21 0698··3Ib;> 0 ;~ RESISTOR 4b.4K IX .125W r TC=O+-IOO 24546 C4-I/S-TO-4b42-F
A~!4R22 0757-027 1

' 0 RESISTOR 3.II.,K IX .12.5W F TC=O+--IOO 24546 C4"·I/B-TO"3Ibl-F
A24R23 01.o9B-·3444 I RESIS1'(JR 31b IX , 1 ~~~,W F TC=O+"IOO 245·46 C4"I/B-TO-3IbR-F
A;:!4R24 0757'-0395 I RESISTOR 56.2 IX .125W F TC=O+--IOC 24546 C4'-1/8-TO-56R2-F
A24R25 0'1'57'-0280 :J I, RESISTOR , K IX . t~..5W r TC=Oi"IOO ?454b C4-I/B-TO-IOOI-F

A24R26 0757-0417 S 2 RESISTOR 562 ll:. .125W F TC=O+-IOO 24~j46 C4-'1/8-TO-5b2R-F
A::,~4R27 0757 ..0280 3 RrBl~)TOR IK IX .1 ;2~5W r TC=O "-1 00 24546 C4..·1IB-T 0-100 I-F
A,!4R2B 0757-0279 0 RESISTOR 3.16K IX .12SW r TC=O+'-ICO 24546 C4.. I/S-TO--3Ibl--F
A24R29 0(,98,,3444 I RESISTOR 31b IX .1?5W F TC=O'.. IOO 24546 C4'-lIs-TO-3IbR"F
A;,'4R30 0757-0395 I RESISTOR 5h.2 ll:. ,125W F TC=O+-IOO 24546 C4..·I/B-TO-56R2··F

I
A24R31 0757 ·O;>BO ;3 RESl8TOR IK IX ,125W r TC=O'''IOO 24546 C4"I/B-TO-IOOI-F
A;:!4R32 on,7-0420 3 I RESISTOR 750 IX ,1251,,1 F TC=O+-IOO 24~46 C4"I/B-TO'-751--F
A24R33 07~J7-0~BO 3 RESISTOR IK IX .125W F TC=O'-IOO ;>45410 C4-I/S-TO-IOOI-F
A;,!4R34 0757-0279 0 RESISTOR 3.16K 1% .125W F TC=O+--IOO 24546 C4-IIS-TO'-31101-F

~I
A24R35 0698 ..3444 I RESlSTCJR 31b IX .l~':"...w r TC=Oi·-IOO 24546 C4"I/S..TO-31I.oR-·F

A;,'4R36 0757 ..·0395 I RESISTOR 56,2 IX .125W F TC=O+-IOO 24546 C4..·I/B-TO-56R2..F
A24R37 07O\7-1J2BO ~3 RESISTOR lK l% . t ~~5W r TC=O+-I 00 24546 C4-I/B-TO-IOOI-F
A<!4R3S 0757-0417 B RESISTOR 5!-,2 IX . t2!:iW F T(;=O+-IOO ~4546 C4-IIB-TO-5b2R-F
A24R39 0757 .. 0280 3 RF.SISlOR IK IX .1~!.5W F TC=O ...·IOO ;>4546 C4'1/8-TO-IOOI-F
A;,!4R40 0698-3440 7 I RESISTOR 196 IX .125W F TC~O+-IOO 24546 C4..·1 IB-TO ··I9l>R-F

A24R41 06?B-:1l62 0 RESISTOR 46.4K IX . 1t~5W r TC=O+-IOO 24546 C4--I/B..TO-4b42-F
A;:!4R42 0698-311,;;>. 0 RESISTOR 4b.4K IX • 12'5W F TC=O·'·-IOO 24541, C4"·I/S-TO-4642-F

A2451 3101-0973 5 I nWITCH~"SL DPDT MIN1R .5A I ;>~>I!j\ClDC PC 284BO 3101-0973

A24TPl 1251-0600 0 b CONNECTOR ..SGL. CONT PIN t . 14--HM--BSC-SZ Sf.! 20480 1251-01000
A24TP;> 1251-36DO 0 CCNNFCTOR-SGL. CONT PIN 1, 14··t1M··B5C·~SZ Sf.! 20480 1~,51-0bOO

A24TP3 1251-0600 0 CONNECTOR-SGL. CONT PIN 1.14·MM-8SC--SZ Sf.! 2lJ4AO 1251-0600
A24TP4 1251--0600 0 CONNECTOR-SG'.. CONT PIN 1.14- MM--£<se-·57. Sf.! 2B4BO 1251-01,00
A;;!4TP5 1251-0600 0 CONNECTOR-SGL. CONT PIN 1.14-HM-BSC-SZ Sf.! 20400 12:':'i1··0600

A24TPb 1~~51-0600 0 CONNECTOR-SCL CONT PIN 1.14-MM-Bse-sz SQ 2S480 1251-01,00

A;:!4 MISCELLANEOUS PARTS

OB565-·001146 8 I COVE.il"Sl EP GAIN 2B400 OS51,5-0004b

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

A25 O~56~"M601S'~j 4 1 IJP-f,CION CON~'[ RH R AS~>F. M(:l. f (:.0100 08~.;,b5-·b:J ll15
08565-20105 " 1 FlY PAnn,l.Ip·-DnWN CI]NVCRTCJi <OPTION en?) ?iJ~no r.8r::;t.~,-2Ct05

A25Cl 0160···2055 9 ;'6 CAPACITOR -·rX1J · QliIF H3lJ ':':)7.: 111~1Jr.r. Lr:.R r.:Hfl. Ot:"}:) -20~J~

A25C2 0160-4084 8 ~ CAPACI fOR·-FXD .IUF .. ·-2(1% 50\,,lDC CeR ?D-<Btl 0160-40114
A?5C3 nlbO-"20~;~ 9 Ct,? AI": ITftR -TXD .OIUF +130 ('IlX tilOVDC Li,R ~(I~BO nV,{)-·21155
A::!SC4 o160-20~j5 9 CAPAC·.fTOR--FXD .0IUF -nn en", 1 Oll~'DC CtR ;;'::l4flO ni z.e ··;~O5~

A25C5 1)1611···20:=..5 " CAP~.ClnIR--FXO ,Il1Ur IflO ..2n lQOVDC Lr:R 2f1~BO !l1/>O-~?O~j5

A;:!SCb 0160-2209 5 I CAPA~::ITor'" -F xn :~{.orr +--5X ~1I C~'DC MICA 2fl ilfl 0 0160-2211~1

A25C7 011,0- -2222 2 I CAPr.,c:nOR--FX1J 15:Jr,PF .--':"'4 3ll11Vi)C M1Ct"-\ ;:n~80 31 tJ n- 2 ;;'i.'2
A,!5C8 0160-2055 9 CAPACITOR· FXD · (~1 UI:- i-::Hl···?:(l% 101lVDC C'--.R 2n 4fH'1 C160·-205::-i
A:.~5C9 OHIO·"20~.i5 e CAPAClTOR ..rXJ) · !llUF ... flO ~;?:)% 1(1)1)1)1: C:,[j ;':II-\'lO :Jl"O-2a~,5
A;!5CIO 0160-2055 9 CAPACITOR-rXD · ~lUf' i·ne-:~t:% 1o(ll,1DC Cf'R 2fl480 r.160···~~05~:;

A2SC11 01.~0-2055 '7 CAP ~.C I HoR --F X1J .01lJF +811 -·204 1 tl nvnr: LIR (In-48~ 01b3-2n~5
A::!SC12 OHO-019? 9 I CAPACITOR--FXD 6HI·'F i ~-5J:. 311O~'DC MICA '7 ,~1 x« nM15(69~J000nWVICR

AL~5C 13 3160··2:155 9 CAPAf;ITOR ..FXD .m ur +80 ..;~n% 1;) 01,11: (; IIR ::.I1~no 1116:1 '2a~,:=j

A:;!5C14 o IbO .... 40114 8 CAPACITOR··rXD .1\.IF +,,·2117.. ~'i(lVDC ceR :'!IHBO 011,0 -401'14
A2:=;C15 NOT Af',SIGNEI>

A25CI b 0160-2055 9 CAPACITOR"-FXD .IlI\lF +80-' :?O% 101lVDC crR ?J4BO 0160· 20::,5
A:~5C17 o160·"30 fI4 n ~ CAPACITnR- F X1J ,11JF I'BO''';~i1X IJIIVDC CLR ,'0480 011.0--3:194
A~.15C18 o Ibll·-30',4 8 CAPACITlw ..rXD .IUF +f:lIl..·?C7.. 101lVDC Ci.ll ?;:}4tlU 01 61l ..3094
A25C19 1)t60···(.)::~OB .~ I CAPAr:IHIR -FX1J :rlOPF , ..:=!~ ;.~;) nvnc MIrl\ ;'-,0-4>" a-lh:J··22i1tl
A;;~5C20 0'160-2055 9 CAP ACITI1R '-FXD .01\.lF +00··2tlX 100VDC Cf:l~ ?04nO 0160 ·2055

A;:!SC21 01611-2055 9 CAPAC ITOR --F XD .0 iur -ue-zuz 11111VDC CFR 2\::400 t:16{l·--2055
A25C22 (l1&O·-·205~:; 9 CAI'ACITOR--FXD .niur i'OO ,~,O% 101lVDC CFj'.l ?n4nC C161: -205~j
A25C23 0160"~205~i 9 CAPAcnOf'-·FXD .1l11.1F i·f:lO··;?O% 101lV)}C CFll :~n4011 0160···2055
A25C24 o 121'-045~~ 5 1 CAPACITOR-V TRMI'--AIR I.~ -5.4PF 175.... 74'170 107··0303 '''125
A25C25 01bO'--?O~,S 9 CAPACIHlR""LX1J · QlIlF I·BO· ·~~o~ li)i)Vnc C,R ;~8~'lO 0IbO··21155

A25C26 0160,-2055 9 CAPACITOI,· FXD · (~ 1\.11- +ac-:.:l(~7.. IOOVDC ern 204110 n 16(l-20~i5
A;:!SC27 0160--20~,5 9 CAPAC irna -·F XI) .01 UF '·BO ._.~':I:t lo111V1JC erR ,,134811 :J160-'2:1~)~:i

A~!5C28 0160-2055 9 CAPACITOR"'FXD ·onw +all··2n~ 100Vi>C CI"'R ?84f10 u16e '-205~)
A25C29 0160-2055 " CAPACIHIR·..FX1) .1I11JF +Ol)· ;:!O~ 100'JIlC r.r R a1480 :J160-::!n~;;~j

A~!5C30 0160-2055 9 CAPACITOR--FXD .1l11lF +f:lO-20~ 100VDC O-::R 2n4AC 01(:,0 ~205'5

A25C31 016()-·40B4 0 CAPAC). HlR ..·DD ,1UF t··..2:lZ 511VOC CIR ~'O~BO 01bO-4004
A~!5C32 II Ibll .... 205~' 9 CAPACITI1R ..-FXll .IIIUF -nu-aux ll1l1VOC U:R 2H400 01 (:,(j '~205~::;
A25C33 nI60···2n~.5 9 CAP~.I;ITOR "'LX)} · 01l,F +OO··:~:J~ 1 il O'JDC erR ;'04BO 3"t6;)-:~O~)~j

A;:~5C34 01110-2055 9 CAPACITnR-FXD .0IUr- +80- ?tl% 10(l ....'DC Cl:"f,:' 2n400 01bO ~205S
A;:!5C35 01bO-2055 9 CAPACITOR -F XO .OlUF 'BO";):l~ 100VDC LeR 2rj~811 :1160-2055

A;.:~SC3b NOT A('SIGNI::.o
A25C37 0160 "-;!O~;5 9 CAP~,CITDR--FXO .01liF +80 '''~!O4 10llVDC r.FR ;:~n4nn n 160·"~~1I55
A:~5C38 016()-2055 9 CAPACITOR· FXD .1l1UF +flO"-?C-Z 10lJ~'DC crR ?fl480 (\lhC-205~1

A25CRt 19Q1-0b39 4 ;:~ DIODE>P IN ;'8~80 5iJ:l2-3~J.)(J

Ai!SCR2 1'701-0639 4 DIODE-PIN 284HO ~,08?-'30BlJ

A25CR3 l rl01--00SD :3 9 J)HJD[- SWITCHING BillJ 200MA ZNS uo xs ,,8·180 1'1~1-0~~ifl

A;.:~SCR4 1901-0050 3 llWDF··SWITCHINf; OIlV 200M ?NG DIl"3~', ;"n4f10 19lJI ...1I05lJ
A25CR5 1 ',lJl - 0050 3 DIOD[-GWITC:-Il~r.; OOV ;,OOMA 2NS to-:\~-; ;'04BO 1')'DI-0050

A::!SCR6 1901-0050 3 DIODE-SWITCHING OOV 200MA 2W; nO'-3:'", ?i]4BO ivn i-nusn
A25CR7 1901--·0050 :I DHmC SWITCHING nov 200MA ;:!.NS I;-O··:\!':j ;'O~BO 1'101-0050
A~!5CRa 1901,-0050 3 llIODE..·SWITCHINC nov 2110MA ?NS DO--35 204fH1 19lJl--00~;0
A25CRj~ 19QI-0050 :I DIDDF':- sWnCIHNG nnv 200MA ~~l"'B LO-~\5 2f1~no 1901-0050
A;:~5CR1 0 1901-0050 3 l1IOJ'F.· SWITCHING 00",1 200MA ;'Wi DIJ--~~, 2H40C 19111·-005tl

A25CR11 1901-0050 :I J)II]Oe SWITCHING 80'J 23IJMA 2NS 1;1]-35 ;:84611 1'101-0350

A;_~5El 91'70-0029 3 6 CORe--SIIIEl.DING DrAD ;~84IllJ 17170-0029
A?SE2 9170-0029 :I emu:- ·::aUELDJNG ,:[AD c.e~80 917:l-0D217
A:.:!5E3 9170-0029 3 CIlRf--Sl-IlEl.DING BI'AD 284BO 917C-002'7
A25E4 9170-0029 :I cone f,IHEUHNG ,'EAD 20~80 9170-002',
A25E5 9170-00;>9 3 CORr- SftTEl.DINC f.lrAP Z84flO '/17C-()(I29

A2~,E6 9170-,0029 :I C(lP~:·'GIIJELDTNG BEAD 2!l4BO 9170-0029

A;:>5L1 9140-0~51 I I INDUCTOR RF -CI·t-·Ml. D 180N>! 51 . 166DX. 3n5LG 211480 9141i--1I351
A25L2 91 0 0·~1 627 2 1 IN1JUCTOR RF-CH' Mf..D 39IJH ~)X • 166DX.:lf'5LG 28480 9100-1627
A;;!SL3 9100-2247 4 1 INDUCTOR RF'-Clt--Ml.i> 100NI" 107- .1 nsnx . 26LG ?04flO 9101:-224'7
A;::~jL4 9100"'1619 2 1 INDUCTFoR RF ..CH-MLD 6.01.Jli In ",(1480 91 ()O-1619
A;;!5L5 91110-1617 0 1 INDUCTOR RF-CH ..·MI D ~.91Jl: 107- 213480 9111C-1617

A~~5Lb 9140-0111 1 1 INDl:CTOR RF-CH--MLD 3. ~.UH 107- ,'fJ~80 9140-0111
A25L7 91110-1b;.~4 9 2 INDUCTOR RF-CH-MLD 31lUH 5't .166DX.3n5LG ?041111 910G--lb;>4
AC~,l.B 9100-1624 9 INDUCTOR RF ..CH...MI.D :lOIJH ~,X . 16bOX. 3f'5l.G ::.04BO 'JI00-1624

A;'!5QI 1853-0015 7 1 TRANSISTOR PNP 51 PD=2UOMW FT=500MHI ;~n4flO 18~\~~"'0015
A25Q2 1f154-0247 9 , lRt.hST5TOR NPN GI TO--39 PD=IW FT=8001MHZ 28480 1(,54-0247
A25Q3 1853--0007 7 4 T~ ANSI srns PNP 2N3i!SI SI TO-Ill PD=36I1MW C4713 2~13251

A~!SQ4 185.3-00117 7 "RANSISTO~ PNP 2N3251 5J. TO-19 PO=3(JOI'tW 114713 ?N3;~51

A2~;Q5 Ifl54 .... 001'1 3 2 TRANSISTOR NPN BJ TO-Ill PD'::::~60MW ?O480 111~;4'-0019

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number D Code

A;~~iQ6 1854-,0019 3 TRANSISTOIl NllN SJ TO··18 PD'=~60MW 2a480 1W,,4-·0019
A25Q7 1853--0007 7 TRANSISTOR PNP 2N3251 SI TO ·18 PD=3100MW 04713 2N3251
A25(~8 1854"'11345 B 1. TRANr; I fJT OR NPN 21'15179 Ell TO-72 PD:::2GOMW 04713 2N~:'j179

A~!tj(~9 1115.3,0110"7 7 Tl~ANSJ:STor~ Pi'll] ?N3;?~:il 8J TO-18 PD=~'<.OMW 04713 ?N;?251
A2~:i(~10 '1DS:':j····l\OAl 1 1 TRANf,U;TOP .T··FCT N..CIIAN l\-MODE HI ,!lHOO 1055-0081

A;;~~jQt 1 1853-02Hl 9 1 TRANHTSTor-" PNP 2N2907A S1 TO"18 pn'=40 OMW 0471.3 2N2907A

A;:!:"jRl 0757-0346 2 4 RFSH~TOP 111 i x o 12~:,W r H:-= r.+,-1 00 ?4~46 C4-1/B-TO-10RO-F
A(!~jR2 07'57··..0279 0 4 RFST!~TOR ;\,16K 17., .1i!~'.W r TC=0""'100 243~6 C4"1/8-TO-31bl-F
A2~,R~ 07~}7-·-fl?7'l II Rr?nT.:~·llW i\. H.I( 1% .1":"W r TC=O .....1 Oil ::)4:=:;46 C4'I/B-TO-3161-F
A;~5R4 0757-029(. 5 I RF.SISTOi? 6.191( 1% .1251.4 r lC=O+-IOO 19701 MF4C1/B-TO-6191-F
A2~il~5 0757,-027'7 0 REsrSTOP 3.1f.,1( 1i:. . 125t...' r TC=II"'-IOO 24546 C4-1/B-TO-~161-F

A2~:'i1~6 07S7"~()280 3 Ie. RCSISTOR 11( 17.- .125W F TC'=OI"-1 0 0 24546 C4 .. 1 IB·-TO"·I 0 0 1'-F
A:~::jl~7 0757 .... 02811 3 rn:n:rSTOR III. 17.. .125W F TC''''(J+-IOC 24~:i4b C4-I/B-TO-1001-F
A;?5R8 075'7-01811 2 4 RF"SlSTOR 31. .6 i x • l(1~it..J F T[;=O+"'I 0 n 20400 0757-0180
A;~51~9 0757--0419 0 4 RESHiTOR 601 l% .1?5W F TC=O+-I 00 24~4b C4·1 IB-TO'-601 R-F
A2~IRl 0 0757 ..·11430 3 ;~ RE!HSTOP 5.111<' 1% • 1~~5W r TC=O' .. IOO 24546 C4-I/B-TO-5111-F

A251~11 0757 ..-0100 2. RCSIS"10R 31 .1, n • l~)~jW r TC=O+'-IOO 20480 0757-01BO
A2~jR12 n?~)7···/)411'.) II IUSH;T(IR bel 17.. ,1;:':::=!W F TC='O •· ..·100 ;:!4::'J46 C-4"1/B-TO-6BIR-F
A~)5R13 0757-0442 9 ~ RI::SISTOR I O~ 17.- ,125W F TC=O+'-1 0 0 ;?454b C4-1 lEI-TO '-100 2'-F
A;.~5RI4 0757-0405 4 ? RES1STOR 162 17.- ,1251,..1 F 1C=0+'-1 0 0 24546 C4'-I/B-TO"'16N-F
A25R15 0757 "0316 2 R:::!H~)TnR 1:J 17.- ,1 ~~5W r rc~o+"1 00 24546 C4-I/B-TO-IORO-F

A:;!::iR16 0188·..3457 b 1 R[S'I'::aOR 316~ t x ,12.5W F lC=O+"'IOO 2B480 Ol..?O"·3457
A:.:~5R 17 01098,-3444 I ? REsn:TOR 316 t x .125W r Tl>O·.....IOO ?4~46 C4-·1 18-TO -31 6R·..F
A;:~51~ 18 069B···3260 9 1 REfiTSTOR 4641( 17.. . 125W F TC=0'-100 ?B480 069a-3260
A2~jl~19 0698-,3440 7 RESISTOR 196 17.- , 12~:iW r 1C=0+-·10 0 24546 C4-I/B-TO-I91.R-F
A;:~~R20 ;"1 nO"~H ;?:~ 0 1 Rf:SI~nOR--'lRMR 500 107.- C RJ.DE··AD.J 17-·1RN tl2111 43P50 1

A;;~5R21 075'7 .... 0401 0 RF:STf;TOR lUll 17.- .1?5W F' 'rne n....·IOO ?45~6 C4 ..·1 IB-T 0"101·-['
A;:_~5R22 075'1--0200 3 IH~srSTOR 11( 17., .1251,4 r 11>0+"'100 24~46 C4-I/B-TO .. 1001-F
A?~iR23~' 01>9B·-344(\ 7 4 RF'SlSTOR 1'}6 17.- .1251,4 r ll':=0+-100 24546 C4-I/B-TO"196R··F
A2~,f~24 07~7····027S' 0 pr;SISTOR 3.16K 17.- .125W r TC=0·1··1tlO 24~.46 C4 ..·1 IEI- TO'-31 f.,I-F
A25U25 n'7~J7-··n4~~9 4 1 RE:~l!3Tnn ,<..fll K lY. .1, ~.W r TC=O+-'1 nn 24~j4b C4 .. I/B-TO-bBl1-F

A;:!5R26 0698 ..34411 7 Rr~SISTO~ l'n 17.- ,1::'51,4 F TC=II+-IOO ?4546 C4-1/B-TO-196R-F
A2~JR?7 07~J7"/}4~~1l 3 1 F([~;I~;'lOR 75:) 1% ,1 ;~~IW F TC=0+"100 ~~4546 C4·"1/8-·TO-751-F
A25R28

!
075'7-0346 2 RFSlf,TOR 111 1/. . 12~i1,4 F TC=O '-111 0 24546 C4-1/B-TO-IORO-F

A2:::,R;~9 :J7~J7-04n5 4 ~r.Sl~;Tnr-~ 162 17.- .1:.:51,4 F H>O·... IOII 24546 C4 ·1/8-TO-16cR-·F
A;~5R30

I
0757,-0 I HII 2 RLSHaOR. 31 .10 17.. · 1 ?~~iW F TC=O·'·..·IIIO 2E14110 0757-0180

A2~:,R:~1 n7~j7 ·0419 !) RrsnnOR /,81 17.. , 1i.~~jW ~ rr>.1 ...·100 ~~4546 C4 .. 1/B-TO-6B1R ..F
A;:;!5R32 0757-044:.~ 9 p[nISTO~~ 101( 17.. .125W F T(;=0+-10C ('4546 C4-1/B-TII-1002..F
A2~JR33 07~7' ·!)438 i\ nF::.nri 1'[,1{ 5.11K 17.- .125W F 1(;·"n. -t na 24546 C4-'I/B-TO-5111"F
A25R34 0757·-041 '7 0 RESTSTO!1 ,<.01 17.- .125W r TCC"O+.... IOO 245-46 C4-·1 IB-TO' ·691 R'-F
Ai.~5R35 :1'?~,7··0·J ue ? RE:',H;Tn~ :11 .t; 17.- · 1;!~,W F T[;~'O'''lIl0 20Q80 0757-0190

A;:~5R36 0757-02RU 3 ReSISTOR 11( 17.. .125W F TC~·O+-I 0 {I ?4~46 C4 .. 1 18·-TO·-1 0 01-F .
Ai!~!R37 0698 ··3444 1 Pr::ST.:·;TOR 316 1% . 1 ~!~jW TC~O .'-1 on 24~46 C4"1/B-TO-316R ·F
A;.=?5R38 07:";7-0280 3 RFSfSTOR n. 17.. .t25W F 1 Cc~{I+-1 0 e 24546 C4 ..·I/EI-TC-1001-F
A2~iR39 06?B-' 8021 fJ 1 RFST!-;TOR 5. f:,~!. 17.- . 12::',W F TC=:)t '~100 ;,'0·180 0698-8Fl21
A;'~5R40 075?·-044;'! 9 RFSJSTOR 10K 17.- .12.~-:jW F TC={I+'-I 0 0 24~:;46 C4··1 IB'-T 0..·100 2·-F

A?f:iR41 O'i"~,7¥04:38 :\ }<[ST,!'"iT(IR 5.111{ 17- .ti:5W F TC=O+-'I 0 0 24546 C4"1/8-TO·-511,-r
A::!5R4? 0757-034f, 2 R[Srt~TOR 111 17.. .1?5W F TC=O+-IOO 24546 C4-1/B-TO-IORO-F
M'~,R43 06?8·<~44n 7 RESISTOR 19(, 17.- .1;~~W F Tc=n. 'Ion 24546 C4'''I/B-TO-196R'''F
A;.=!5R44 0&98-344;:1 9 1 RFSrST()[? 2;l7 17.. .12~i1,4 r lC=O+.. IOO ?4~i46 C4·-I/B-TO .. 237Il ..·F
A2~!R45 0757"'!)4?;~~ ~i 1 RE!}I::;lOR 911lJ 17.- .1 ::::~JW r T[;~:J+"l {In 24546 C4· ..I/B-TO-909R-F

A;;~5R46 01098-3433 B 1 RESISTOR 28.7 17.. .125W r TC=O+-IOO 03'3<10 PME55-1 18·-TO-2BI'l7-F
A2:':JR47 0757'''{I?rIlJ 3 nr::!3I~nnR IK 17.- .1~!5W F TC=O+'''I 0 0 ~454b C4-I/B-TO-1001-r
A25R48* 0757-04111 0 ;:"! RESISTOR 100 17.- .125W F TC'=O+-IOO 24546 C4 ..·1 IB-TO··I 01·-F

A25S1 31111 '1274 1 1 !3WI TCH-"f,L srnr ,;UBMIN ;;A 120 ....'t-.C PC 28480 3101-1274

A25T1 8~;662-8noo;:} 4 I COIL ASr;FMBl. Y··-TRANSFORMeR 2B4BO 8:.=ib62-80002

A25TPI 1. 251-'06~0 n 1 CONN[CTOR· 5[·.1.. ceNT PIN 1 . 14'" ~,H- BSC-SZ SQ 2A4BO 1251-0600

PI;;!5U1 09~':'i5-0U6:3 0 ? HTXtR/DOUfli,[R 5·..500 MH 2B48 II 0955-00f.,3
A251J2 09:>5-01163 II MIXf'.R/ODIJBLER 5·500 MH 2B4BO 3955-0 :l63

A~5 til SCELLANEOUS PARTS

Ilrj~.i6f.)¥' 0 IJ)42 ~:j 1 cevER ·up DOWN [;ONvtRTI'..r< 2B400 08565-00142

A?~; 8Y PASS MISCF.LI..ANI::OLJ~) PARTS

Iln565-'OOO6~j 1 1 COvER· BLANK 284BO 38565-00065
(18565'-6 n04 4 2 1 K.NO[l· ·RFSOI.IJ r TON BANDWIl\TH 28480 085f.,5"·60044

--

•

•

•
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• Reference
Designation

HP Part
Number

C
D Qty

Table 6-3. Replaceable Parts

Description Mfr
Code Mfr Part Number

A26

A26CI
A26C2
A26C3
A26C4
A;;!I~C5

0160-3094 B
0121-0444 4
0121-0105 4
nlbO"4297 ..J
0160-2055 9

2
5
5

13
1':'

3 MHZ F Il.TEP A~;r;E.MBI.Y

CAPACITOR-FXD .rur +"·10. IIlGVDC erR
CAPACITOR"V ·lR~,R--r.[R 3 'WF 160V PC·Ml'I;
CAPACITOR-V TRMR 'CER 9 ·35pr 20llV PC·Mrc
CAPAI:ITOR-FXn .022IJF t80 ,·20% lJOVOC I'.r~

CAPACITOR ...rXD .1l1Ur t~O ·207. 10llVDC crR

284BO

28480
;'f1480
:':';;:'763
~.6;:·B9

?n4DO

01 (.{:··3094
3121-0444
3043?4 9/J5PF Nb50
Cn~JF131H223lS22-cnH

01l:.I\ .. 2055

•

•

A26Cb
A2bC7
A26C8
A2bC9
A26CI0

A;,!bCII
A26Ct2
A2bCI3
A26CI4
A2~3C15

A2bClb
A<!bCI7
A2bCIB
A21,C19
A26C20

A2l,C21
A2hC22
A;:~6C23

A2bC24
A26C25

A2bC2b
A26C27
A21>C2B
A26C29
A21>C30

A26C31
A26C32
A;~bC33

A26C34
A2bC35

A26C3b
A2~)C37

A2~IC3B

A26C39
A26C40

A2bC41
A26C42
A2llC43
A2(.C44
A;;!ftC45

A26CRl
A2l,CR2
A2bCR3
A2bCR4
A2bCR5

A,!6CRb
A2bCR7
A2bCRB
A2bCR9
A;'!bCR I 0

A2bCRII
A26CRt2
A2bCRI4
A26CRI5

A2bLI
M!6L2
A2bL.3
A,!6L4
A2bl.5

A,!bLb
A2bL.7
A26L8
A2bL9
A,!bLIO

A2bL11
A2bL12
A2bLI3

o160-'20~jS
0160-2202
0160-4297
o160-4c(i"7
011.0-4300

01611-4300
0121-0444
0121-0105
11160--4297
0160-21155

0160--2202
0160-2055
0160··4297
0121-0444
0121,-0105

011.0-21155
011>0-,2202
0160--21155
0160--4297
0121-0444

0121--0105
0160 -4?97
01bO···20~J5

0160-2055
011.0-2202

011.0-4297
0121-11444
0121,-01115
n160-A297
0160-2055

0160·"2055
n160 -22021.
0160--4300
011.0-4297
0IbO--20~;5

0160-3094
0160"4300
011.0-4297
0160"-4297
0160-4297

1901"0050
1901-0050
1901-0050
1901-0050
1901-0050

1901-0050
1931 ...0350
1901-0050
1901-,·0050
1901-0050

1931-0050
1901-0050
1931--0050
1901-0050

9103,-1641
91 00-lb~31

9100-1641
91 00-lb~31

9130-11.41

91 00-lb~31

9133 -I 641
9100-1631
9100--1641
9100-16:.31

9140-0114
9140-0114
9140-0114

'7
8

\
4
4
5
9

B
9

4
4

9
6
9

4

4
5
'7
9
B

5
4
4
5
9

9
8
I
5
9

8
I
5

5

3
3
3
3
3

3
3
3
3
3

3
3
3
3

o
8
o
B
o

8
n
8
o
8

4
4
4

4

14

5

3

CAPACITOR-FXD .01UF .00-23Z 100VDC (.ER
CAPACITOR'-FXD 7::;pr +,,5. 31111~'DC M[CA
CAPACIlIJR ..FXJ) .02'·IJF HI)";')" i anvoc cr.R
CAPACITOR"FXn .Oc.2\.1F tBO' 211i:. IOOVDC CCil
C~PACITOR-FXD .~47IJF t-80 ·~oz lJJVDC 1',rR

CAPACIIOR-rXD .1l47UF +011,:'0. IOIlVDC crR
CAPACITOR· V lRMR ..LFR 3-CJPF 160V PC·MTG
CAPACITOR-V TRMR-cr~ 9··35pr 200V PC-MTC
CAPACITOR-FXD .02~~F ~·80·-?nZ lJOVDC (:(R
CAPACIIOR-FXD .0IUF tOIl-?IlZ 11IIlVDC crR

CAPACITOR--FXO 75PF +·e,7. 3;)OVJ)C MICA
CAPACITOR-FXD .011iF +1)0--207. 100VOC ern
CAPACITfJR-FXO .02?IIF tBO .. ;.'). I JIlVDC L(f~

CAPACITOR· V TIlMR..CFR 3· 9pr 160V PC, MrG
CAPAClTOR-·V lRMR-,LER 9-35r~ 2J3V PC MTG

CAPACITOR·FXD .U1tJF +80'-?OZ 100VDC erR
CAPACIIOR--FXO 75PF '--~7. 30llVDC MICA
CAPACITrJR'-FXD .01l1F HIO·21i~. inuvnc CFIl
CAPACITOR--FXO .1l2:'UF IBO ..20' Iliovac LrR
CAPACITOR-·V TRMR-Cr:R 3 -sr-r 160V PC...M1G

CAPACITOR-V lRMR-CFR 9 .. :l5PF 2:1JV PC MTG
CAPACITOR-FXD .022t1F +OO-?l\'%. 100t",IDC CER
CArA~lTOR-FXD ,0111F tOO-20X lJOVnc e,ER
CAPACITOR ...rxo .0 iur +1)0..·;:!07. 11l0l,'DC CEI~

CAPACITOR-Fxn 75pr +--5% 3JOVCC Mt~A

CAPACITOR-FXD .0?2IJF +O\l··:,O:l. 100VDC CER
CAPACITOR.. V TRMR-CFR 3 ~PF 160V PC-MlG
CAPACITOR-V TRMR·CER 9- 3e,pr 2110V PC, MrG
CAPACIT8R-FXD .02~UF I,no·~ax 1JOVCC e(R
CAPACITOR-FXD .n1lJr +OU-?l\1 100VOC c~p

CAPACITOR-FXD .0IUF t83··23Z 100VCC crR
CAPACITOR·FXD 7~pr t-5% 30llVDC MICA
CAPf.',CJ.TnR'~·FXD . ()47UF ·,·na-·;Ioz 10i)lJ1)C CF:R
CAPACITOR·-FXD ,O?2UI::" +80'-2(:% 1 a o \,1Dr: cn~

CAPr..CIT['R-FXD .311'F '180 ..?O. lililVC·C f.FR

CAPACITOR-FXD .1UF +-10% 100VOC CER
CAPACITDR-FXD .:l471~ '83·~1I' IOJVDC tFR
CAPACITOR-FXD .n?21IF i'80 -20% 1novor erR
CAPACITnR··~~xn .02i,:'UF +8:J-··?U'Y. 1 JOIJr,C r,EI~

CAPACIrOR·-Fxn .O??l.W -tOO ,·;;)OX. 1enV[)C CI:"11.

DIOD~~WITtHING BOV 2110MA ~NS DO..35
DIODf:--SWITCHING auv 200MA 2Nfj DU"-3~i

DIODE ·SWITCHING £lOU ~OOMA ,~NR Iil)-:'\~j

DIODE-SWITCHING BOV 200MA 2NS DO-35
OIODE··SWITCliING BJV 200MA 2NS CO-35

nIODF.-SWITCHING BliV 201lM 2NG DO-35
DtODE-'SWITC.ilN~ nov 200MA 2NS to-35
DIODE-SWITr.HING 80\.1 200Hf.'1 2ND DO-35
DlnT)r::"~:>WlTCHING nov ;:~OlJMA ~.JNn 1:0 -xs
DIODE-SWITCHING BOV 200MA 2NS DO-35

DIODE-SWITC'~lNG SOV 20UMA 2NS DO-35
DIODE·-SWITCHING 80"" 2GCMA 2NS DO-3~

DlonE··SWITCtiING sou 200MA 2NS DO-~5

DIODE-SWITCHINC BOV ;>OOMA :~NS DO..·35

INDl'CTOR FlF cu-..MLD 240lJH ::,•. 166DX.:!'(l~,l.G

INDUCTOR Rr-CH-MLD 56UH 5% .lb6DX.3fJ3LG
INDUCTOR RF-CH'MI_O 2411IJH ~••• 166DX.:'.135LG
INDUCTOR RV-CH-MLD 5hlltt 5% .16bDX.JB~LG

INDUCTOR RF-·CH-·MLD {~40lJH 5'X. . 161.-.DX .0G5l.G

INDUCTOR Rr-Cfl-M;..D 51>l1\t 5% .161.DX. 3fl;,LG
INDUCTOR RF-CH-·MLD 24DUH ~~,Z .166DX,:!.B5l.G
INDW;TOA RF-CH-MlD 51MIt 57. .lb6DX.3D;'lG
INl)I;CTOR RF-, CH-··MLD 2401.JH ~I'X. ,1660X, :1H51.G
J.NOUCTO~ RF-CH··MI..D 56!.JH 5'X .166DX, 3m:iU~

INDUCTOR RF-CH-MLD tOUH lOX .166DX.~B~LG

INDUCTOR RF-CH···MLD 10UH 107. .1 66DX. 3iJ31.G
INDUCTOR Rr-CH·-MI..D 10Ull 107. .lb60X. 305L.G

;"04B3
2:3480
~)1..;"89

~,6::"D9

~:fI;'):j9

;'[J480
~j;:1'"l6J

~:iI.I:·~f)IY

2\"1400

::''3480
2n4BO
56289
?84nO
~,~27b3

:?D4811
;"'11480
:'f:4HC
~.1·:.89

?U4nO

~;27{,3

5b;:~n9

;"6483
;?U4HO
;,.8480

5/.2n?
:'.a480
5i;!763
~6::~F19

2n400

;:'8480
?nl1FlU
5/:.2r.i9
5.',~1r.17

~'H40n

28480
~,6,-~69

e;!-,(!8?
5b2r:i9

?F1480
?n~80

284BO
20480
284BO

;>0480
:.'.64B3
:'04110
:'8480
204f10

;,a·18 0
('18480
Z'8480
,'04f10

28480
204BO
:'11483
:'04611
:'8483

2D400
:'.8483
;~\l4BO

;.'B480
204fJO

~8483

:'04110
;:IB480

0160-;:.~;)55

111/:dl'-2202
C1~~Fl01H2237S22-CDH

C023FI0ll~22JZS22-CDH

C023F131L473ZS22-CDH

~O?~F101L47J7S22-CDH

II 1:!1-:J.444
304324 9/3srr Nh50
C023F1DIH223lS22-·CI).i
1\1(:,0-,2055

n160-~?;:.!02

O},(.0 -2055
C02~FIJ1H22JZS22·CDH

CI;~t'0444

3114324 9/3~PF NI>50

c1(,(1" 21155
:l1/l()-2202

(11611,·,2055
C ~~?:1F 1 n 1H2~~3ZS22- r:I>H
111,'1·0444

3114:1:'4 9/3~.PF N650
CC23fl111ti2?37S22-CDH
lJ160··?055
o 160 '-'2n5~)

:ll60-;:'~20~

en;:)3Fl 01H2~~37S22-CDH
1l1;!I"oq44
304J~4 9/35PF Nb50
C023FI01H223ZS22-COH
0160 ,·2055

:l160-·2055
U1611220;;!
C:)~~F1:l1L4731S22-CDH

CO;"3F1011'~2231S22-CD~'

nl/'d)-'i:!O~~5

0160-3094
CU~3F1:l1L4731S22-CDH

CO~13FIOltI2?37S22-CDH

CO?~F1~lH223lS22-CDH

C (1?;~F 10 1H22~5l!;;22-CNi

I 'nl 011511
1901-0050
19tH-Onso
1901-0050
ICJ31-0:l50

1901 ..·0050
1931-0050
1901·..0050
19:11-00:7iO
1901-0050

19111--01150
1901-0050
1']31-0050
1?01·-0050

9130--1641
9100"'1631
9'103--1641
911:0 .. 1631
91110-1641

9100 .. 1631
91:)0-1641
9101l-\631
9100-1641
91111l·1631

9'143-:1114
9140"0114
9141l .. 0114

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part c Ow Description Mfr Mfr Part NumberDesignation Number 0 Code

A26QI 11354-,0404 0 6 TI<ANSISTOR NPN SI TO··-113 PD·"360MW 2B480 1854-0404
A;.:!bQ2 11353-0 1I34 0 6 TRANSISTOR PNP ST TO-18 PD=360MIoI 213480 IfJ53··0034
A26(~3 1853,-0034 0 TRANSISTOR PNP SI TO·-18 PD~360MW 28480 1853···0034
A26Q4 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD~3('OMW 20480 1854-0404
A2bQ5 1 O~.I3-· 0 034 0 TRANSISTOR PNP SI TO-18 PD=360MW ?-0480 1853-0034

A26Q6 1854-0404 0 TRANSISTOR NPN 51 TO-18 PD=3bOMW 20480 1854-0404
A,~6Q7 1853-0034 0 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0034
A26Q8 1854-0404 0 TRAN~HSTOR NPN SJ TO-IO PD·"360MW 28480 1054-,0404
A26Q9 18S3"~OO34 0 TRANSISTOR PNP 51 TO'-lIl PD=360MW 2f1400 1053-0034
A26fH 0 1854-0404 0 TRANSISTOR NPN 51 TO'-IO PD=360MW 28480 1854-0404

A2611l1 1853-0034 0 TRANSI5TOR PNP SI TO'-18 PD~360MW 20480 1853,-0034
A26Qt2 1854-0404 0 TRANSISTOR NPN SI TO'-18 PD·=360MW 20480 1854-0404
A26QI3 18'54-0637 I I TRANSISTOR NPN 2N22t9A 51 TO-5 PD=80 OMIoI 01295 2N2219A

A26RI 0757-0458 7 2 RESISTOR 51.11( 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-5112-F
A26R2 0698"-31611 8 I RESISTOR 31,6K 17l. ,125101 F TC=O>'-I 0 0 24546 C4-1/8-TO-3Ib2-F
A26R3 0690-0082 7 2 RESISTOR 464 1';( .125W F TC=O+ ..·IOO 24546 C4-1/8-TO-4640-F
A;:!6R4 0698-3442 9 ? RESISTOR 237 1';( ,1251,4 F TC~O+-IOO 24546 C4"'1/8-TO-237R-F
A;:~6R5 06913-01183 8 I RESISTOR 1,96K 1';( ,125101 F TC=O+--I 0 0 24546 C4-I/S-TO-19bl-F

A26R6 11757-0279 0 6 RESISTOR 3,16K I';( ,125101 F TC=O'>'-IOO 24546 C4-1/8-TO-3161-F
A;:~6R7* 0757-0278 9 5 RESISTOR 1,781< 1';( .125101 F TC=O+'-I 0 0 24546 C4·-1/9-TO-1781-F
A26R8 0757'1094 9 4 RF.SISTOR 1,47K 1';( ,125W F TC=O'·-IOO 24546 C4-1/8-TO-1471-F
A;-:!6R9* 0757-0447 4 4 RESISTOR tb.2K 1';( .125W F TC=P-I 0 0 24546 C4·-1/8-TO-1622-F
A26R10«· 0757-0442 9 6 RESISTOR 10K 1% .125W F TC=O+-IOO 24546 C4-1/9-TO-I002-F

A261H1 0757-0416 7 5 RESISTOR 511 1% ,125101 F TC,"O+-IOO 24546 C4-1/8-TO-51IR-F
A26RI2 0757-0346 2 3 RESISTOR 10 1';( ,1"5101 F TC=O.... IOO 24546 C4-'1/8-TO-I OR 0.. F
A26R13 n 698'-313;:! 4 4 RESISTOR 261 1';( .125W F TC~O+-IOO 24546 C4-1/8-TO-21,10'-F
A26R14 0757"0:J?4 0 2 RE~HSTOR !:a .1 1';( .125W F TC=O+-IOO 24546 C4 "'1/8-TO-SIR I-F
A26RI5 11757-0279 0 ReSISTOR 3,16K I" .125W F TC=O+-IOO 24546 C4·-1/8-TO -31 b I-F

A26RI6 0757--0438 3 5 RESISTOR 5,11K 1';( .lC:5W F TC=O>-IOO 24546 C4-1/8-TO-5111-F
A:':!6R 17* 0757-0415 6 5 RESISTOR 475 1% ,125101 F TC=O+-IOO 24546 C4'-1/8-TO-475R-F
A26R18* 0757-0278 9 RESISTOR 1,78K 1';( ,125W F TC=O+·-IOO 24546 C4-1/8-TO-1781-F
A26R191t 0757-0447 4 RF.SISTOR 16.21< 1';( .125W F TC=O+"-IOO 24546 C4·_·1/8-TO-1622-F
A2bR20* oni7-·0442 9 RESISTOR 10K 1';( .125W F TC=O+-IOO 24546 C4"1/8-TO-I002-F

A;:~6R21 0757-1094 9 RESISTOR 1,47K H. .125101 F TC=O+'-IOO 24546 C4·-1/8-TO-1471-F
A26R22 0757-0394 0 RESISTnR 51.1 1% .125W F TC=O+-IOO 24546 C4-1/8-TO-5IR 1- F
A26R23 0757-0416 7 RESISTOR 511 1% .125101 F TC=O+-IOO 24546 C4·-1/8-TO-51IR-F
A26R24 0690-'3132 4 RESISTOR 261 1';( .125W F TC=O+-IOO 24546 C4-1/8-TO-2610-F
A2bR25 0757-0279 0 RESISTOR 3,16K 1';( .125W F TC=O+-IOO 24546 C4"1/8-TO"-311..1-F

A26R26 0757--3438 3 RESISTOR 5.11K 1% • 1 {.~~JW F TC=O"'-IOO 24'546 C4-1/8-TO-5111-F
A26R27* 0757-0415 6 RESISTOR 475 1';( .125W F TC:=lO+-100 24546 C4-·1/8-TO-475R-F
A26R28* 0757 ..·0278 '7 RESISTOR 1,78K 1% .1 {~5W F TC=O>-IOO 24546 C4-'1 18-T 0-1781-F
A;:;~6R29* 0757-0447 4 RESISTOR 16.21< 1% .125W F TC=O>-IOII 24546 C4'-1/S-TO-t622-F

j
A26R30* 07~,7-0442 9 RESISTOR I aK I:>.: ,1.,5101 F TC=O'-IOO 24546 C4"I/B-TO-I002-F

A26R31 0757'-1094 9 RESISTOR 1,47K t:l: .125W F TC=O+'-IOII 24546 C4-1/R-TO-1471-F: A2bR32 0690..3132 4 RF.SlSTOR 261 I:>': .1C5W F TC=0"--100 24546 C4 -1/8-TO-2610-·F
A26R33 0'757,-0416 7 RESISTOR 511 1:1. ,125101 F TC=O+-IOO 24~;46 C4·-1/8-TO-511 R-F
A2~.)R34 0757-' 0279 0 RFSISTOR 3,16K 1';( .125W F TC=O+·-IOO 24546 C4-1/8-TO-3161-·F
A26R35 0757-0438 3 RESJSTOR 5.111( 1% .125101 F TC=O+-IOO 24~46 C4·-1/8-TO·-5111-F

A2bR36* 0757-0415 6 RESISTOR 4'i5 1';( .125W F TC=O+-IOO 24546 C4..·118-TO-47~.R-F
A;:~6R37tl- 0757-0278 9 RESISTOR 1,78K 1% ,12.5101 F TC=O.....·IOO 24546 C4-1/8-TO-1781-F
A26R3F.l 0757-0346 ;:> RESISTOR 10 1% . 1~~5W F TC~O+--'I 00 24546 C4-1/8-TO-IORO-F
A26R39. 0757-0447 4 RESISTOR tb.2K 1% ,125101 F TC=O+-IOO 24546 C4-·1/8-TO -t b22-F
A26R40* 0757-0442 9 RESISTOR 10K 1';( ,125101 F TC=O'-IOO 24546 C4-1/8-TO-IOO2-F,

'I A26R41 0698-3132 4 RESTSTOR 26t 1% .125W F TC~O+'-I 00 24546 C4"'1/8-TO -21. 10-F

I
A26R42 0757-,,0416 7 RESlS10R 511 1% .1'::'~:':';W F TI:=O>--IOO 24546 C4·"1/8-·TO--511 R-..F
A,~6R43 0757,-0279 0 RESISTOR 3.161< Ill. .12SW F T[;=O+·-I 0 0 24~46 C4-1/8-TO-3161--F
A26R4·4 07,:,7 ._. 0438 '3 RESISTOR S .11K 1% .125W F TC=O>-IOO 24546 C4-1/8-TO-SIII-F
A~!6R45* 0757-0415 6 RESISTOR 475 1% ,125W F TC=O"'-IOO 2454& C4·-1/8-TO·-475R-F

A2bR4b* 0757-02713 9 RF.<;rSTOR 1,713K 1l: .125\..1 F TC=D '·-1 0 0 24546 C4-1/B-TO-17BI-F
A26R47 0757-0346 2 RrSJSTOR III 1% .12SW F TC~O+-IOO 24546 C4·-1/8-TO-I ORO-F
A26R4B* 0757-0444 I ;> RESISTOR 12,1K 1';( , 12~,1oI F TC=O+·-IOO 24546 C4-1/8-TO-1212-F
A26R49" 0757-0444 I RESISTOR 12. tl( 1';( .1251,.1 r TC=II>-IOO 24546 C4-·1/8-TO-121 ;:>--F
A26R50 0757-0279 0 RESISTOR 3,16K 1% . t25W F TC=O+--IOO 24546 C4-1/8-TO-3161-F

A::!bR51 0757·-0438 3 RESISTOR 5,111( 1% .125101 F TC=O·>-I 0 0 24546 C4·-1/8·-TO·-5111-F
1\26R52 0(91)-0002 7 RESISTOR 464 1';( . 1L~5W F TC=O·'·-I 00 24546 C4-1/8-TO-4640-F
A::!6R53 2100--2521 0 I RE.SISTOR-TRMR 21< 10% C SIDE-AD.! I-TRN 30983 ET50X202
Ai!6R54* 0757-0442 9 RESIGTDR 10K 1';( .125W F TC~ 0"'-10 0 24541> C4-1/9-TO-I002-F
A,~6R55 0757-11416 7 RFSISTOR 511 n ,125W F TC=O+-IOO 24546 C4-·1/8-TO-511.R-F

A26R56 0757-0401 0 3 RESISTOR 100 1';( .125W F TC=O"-IOO 24546 C4-1/8-TO-IOI-Fi A26R57 0698-3440 7 I RESISTOR 196 1% ,125W F TC~O+-IOO 24546 C4·-1/8-TO-196R-F
A26R5B n757'~0401 0 IlESISTOR 100 1';( .12~}W F TC=o+-·IOO 24546 C4'-1/8--TO-I 0 I-·F
A::~6R59 075'7-0401 0 RF.SISTOR lOll IX .125101 F T[;=O+-IOO ;>4546 C4-1/8-TO-I Ol--F
A26R60 0757-0458 7 RESISTOR 51.1K 1';( .1251,.,1 F TC=O >-·1 00 24546 C4-1/8-TO-SI12-'F

A26R61 075'7-0442 9 RESISTOR 10K 1% .125W F TC=O+-llJO 24546 C4·-1/8-TO"·1 0 02-F
1\26R62 0698-3442 9 RESISTOR 237 I:>.: ,125101 F TC=O+-IOO 24546 C4"1/8-TO-237R-'F
A26R63 0757-0274 5 I RESISTOR 1,21K 1';( .125101 F TC=O+'-1 0 0 24546 C4-1/8-TO-1211·-F
A26R64* 0757--0415 6 RESISTOR 475 1';( .125W F TC=O+-100 24546 C4-1/9-TO-475R-'F
A26R65 0757-1094 9 RF.SISTOR 1.47K 1% • 12.SW F TC=O+·-IOO 24546 C4-1/8-TO-1471-F

----

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A2bR&b llb98-3450 9 2 RESISTOR 42,21< 1% .125W F TC=O'··-1 0 0 24546 C4-t/8-TO-4222-F
A26Rb7 069B-3450 9 Rn1ISTOR 42.2K 1% , 1~,~~;W F TC=O '·-1 00 24546 C4···1/8-TO-4222···F

A2bTPI 03&0-1788 7 10 CONNECTOR-SGl. CONT PIN ,045···IN·-8SC···S7 SQ 28480 0360·-17Bl)
A26TP2 03&0-17B8 7 CONNl:CTOR-SGl. CONT PIN ,045-·lN-"BSC···SZ CQ 28480 0360-1768
A2bTP3 03&0-17fl8 7 CONNECTOR-SGl. CONT PIN ,045'-IN-BSC-S7. SQ 20400 0360·-1708
A2bTP4 03bO-·1788 7 CONNl:CTOR··SGL CQNT PIN .045···IN-·BSC···SZ SQ <;0480 0360-1788
A26TP5 03&0-1788 7 CONNECTOR-SGl. CONT PIN , C45·-IN-B8C·..·SZ SQ 28480 036li·-17B8

A2bTP6 0360-·1788 7 CONNECTDR··5Gl. CONT PIN , 045···IN- 8SC···!,)7 ~;Q 2B483 0~~60-17a8

A2bTP7 03&0-1788 7 CONNECTOR-SGl. CONT PIN .045..·IN·-BSC···SZ SQ 20480 0360···1788
A2bTP8 0360-·1788 7 CONNECTOR··SGl. CONT PIN · :l45···IN-·BSC ··81 SQ ,,8480 0360-1788
A2bTP9 0~3&0-1788 7 CONNfCTOR-·SGL CONT PIN , 04~···IN·-flSC~··Sl. SQ 2B480 031>0···17B8
A2bTPI0 0360-1788 7 CONNECTOR···SGL CONT PIN · 045-IN'-·lmC'·~H7. SQ 28480 0360"1788

A2bYl 0410-0404 9 5 CRYSTAL-QUARTZ HATCHfD SET OF 5/3HHZ ;>8400 0410-0404
A2bY2 0410-·0404 9 CRYCTAL -·QUART7. MATCHl:D SET OF 5/3MHZ :'.8480 0410-0404
A2bY3 0410-0404 9 CRYSTAl.-QUART7. MATCHED SET OF 5I3MH7. 204BO 0410·-0404
A26Y4 0410-0404 9 CR·tSTAI.··QUAR·IZ MATCHE.D ::)ET OF :7i I '3MII7. ,'8480 0410-0404
A2bY5 0410-0404 9 CRYSTAl.-QUARTZ MATCHED SET OF 5/3MHI ?a4aO 0410···0404

A26 MI:;CELI.ANEOljS PARTS

0360-0124 3 i n CONNECTOR ···SGL CONT PIN • C4 .. IN-f.lSC-SZ'. RND ~.8400 0360·'~O124

08565-·03048 0 1 COVER··3 MHZ FlI..TCR 2841)0 oa565~~OOO48

A27 085&5·-bOI74 9 1 BANDWIDTH FILTER NO, 1 ASSEMBLY 2B4BO oB~:'65·-60174
IDENTICAL TO A2~3 ) BUT USE A27 PREFIX

A27 IIISCELLANEOUS Pr,RTS

5001-5828 9 1 COVER-BANDWID1I.t FILTER 28480 5001-5828

See introduction to this section for ordering information
*Indicates factory selected value
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HP Part c Oty Description Mfr Mfr Part Numbern Number D Code
--

08569-,60073 I I VARIABLE GAIN ARSEt1BLY 284BO OB569-b0073

0160-2207 3 I CAPACITOR-FXD 300PF +--5"- 300VDC MICA 20480 0160-2207
0140-0195 2 1 CAPACIH1R---FXD LIOPF +···,:)z 3ilOVi)C MICA 72136 DM15FI31J0300WVICR
0140-0198 5 I CAPACITOR--FXD 200PF +-,-5"- 300VDC MICA 72136 DMI5F20lJ0300WVICR
0160-4554 7 39 CAPACITOR·--FXD .0IUF +·20<: 50VDC CER 2B480 01100·-4554
0160-4554 7 CAPACITOR-FXD .0111F +--20;r, 50VDC CEil 28480 0160-4554

0160-4554 7 CAPACITOR--FXD · 0lUF +'-~20X 50VDC ceR 28480 01bO-4554
0160-4554 7 CAPACITOR-FXD .0IUF +'-20X 50VDC crR 28480 0160-4554
0160··4554 7 CAPACITOR--FXD .01l1F +--20"- 50VDC CER 28480 0160-4554
0160-4554 7 CAPAC ITOR-FXD .011iF +-20"- 50VDC CER 28480 0160-4554
0160-4554 7 CAPACITOR-FXD · 0lUF +·~20% 50VDC ceR 28480 0160-4554

01100-4554 7 CAPACITOR--FXD .0 WF +-20"- 50VDC CER 28480 0160-4554
0160-4554 7 CAPACITOR-FXD .0111F ..···-20X 50VDC CER 28480 0160-4554
0160-4554 7 CAPACITOR--FXD .011iF +--20"- SOVDC CER 28480 0160--4554
0160-2253 9 I CAPACITOR-FXD 6.BPF +-.25PF 500VDC CER 28480 0160-2253
0160-2236 8 1 CAPACITOR-·FXD IPF +-.25PF SOOVDC CER P.8480 01bO-2236

0160-4554 7 CAPACITOR·-FXD · 0llJF +-20"- 50VDC CER 28480 01100-4554
0160-4554 7 CAPACITOR--FXD .0IUF +'20"- SOVDC CER 28480 0160-4554
0160-4554 7 CAPACITOR·--FXD · OllJF "-'20"- 5DVDC CER 28490 0100-4554
01&0-4554 7 CAPACITOR-FXD .0 WF +-20"- 50VDC CER 28480 0160-4554
0160-4554 7 CAPACITOR--FXD .0111F +-20"- 50VDC CER 28480 0160-4554

0160-4554 7 CAPACITOR-FXD .01L1F +-·20"- 50VDC CER 28480 0160-4554
0IbO··4554 7 CAPACITOR--FXD .0lUF +--20"- 50VDC CER 2B480 01100-4554
0160-4554 7 CAPACITOR-FXD .0 WF +-20"- 50VDC CER 28480 0160-4554
0160-4554 7 CAPACITOR-FXD .01l1F +---20"- 50VDC CER 28480 0160-4554
0180-0374 3 I CAPACITOR -FXD 10UF+-I0"- 20VDC TA 56289 150DIObX9020B2

0160-4554 7 CAPACITOR-FXD .0IUF +-·20"- SOVDC CER 28480 01100--4554
0160-4554 7 CAPACITOR-FXD .01LlF +--20% SOVDC CER 28480 011..0-'4554
0160-4554 7 CAPACITOR--F XD .0IUF +'--20"- SOVDC CER 284BO 0160-4554
0160-4554 7 CAPACITOR'-FXD .0ILiF +,-201 50VDC CER 28480 0160-4554
0160-4554 7 CAPACITOR-FXD · 0WF +-20"- 50VDC CER 28480 0160-4554

0160-4554 7 CAPAC ITOR-FXD .01LlF +-20% 50VDC CER 28480 01bO-4554
0160--4554 7 CAPACITOR--FXD .0111F +-20"- SOVDC CER 28480 0160-4554
0160-4554 7 CAPAC ITOR-FXD .0lUF +-20% 50VDC CER 28480 011..0-4554
0160-4554 7 CAPACITOR--FXD .0ILiF +,-20"- 50VDC CER 28480 0160-4554
0160-4554 7 CAPAC ITOR-FXD .0IUF +·20"- SOVDC CER 28480 0160-4554

01611-4554 7 CAPACITOR--FXD .0IUF +--20"- 50VDC CER 28480 0160-4554
0160-4554 7 CAPAC ITOR-FXD .0IUF +-20"- :SOVDC CER 28480 0160-4554
011>0-4554 7 CAPACITOR-FXD .011iF +--20"- SOVDC CER 284BO 0160-4554
0160-4554 7 CAPACITOR-FXD .0IUF +-20% 50VDC CER 28480 0160-'4554
0160-4554 7 CAPAC ITOR'-FXD .01lJF +-20"- SO')DC CER 28480 0160-4554

0160-4554 7 CAPACITOR -FXD .0IUF +'-20X SOVDC CER 28480 0160-4554
01bO-4554 7 CAPACITOR--FXD .0 !LIF +-,-20"- SOVDC CER 28480 0160-4554
0160-4554 7 CAPACITOR-FXD .0ILiF +-20% 50VDC CER 28480 0160-4554
0160-4554 7 CAPACITOR--FXD .011iF +-20"- 50VDC CER 28480 0160-4554
0160-4554 7 CAPACITOR·FXO .0lUF +-20% 50VOC ceR 28480 0160-4554
1901-0639 4 6 DIODE-·PIN 28480 5082-3080
1901-0639 4 DIODE--PIN 28480 5082-3080
1901-0047 8 8 DIODE-SWITCHING 20V 75MA 10NS ?B480 1901-0047

i 1901,--0047 B DIODF.--SWITCHING 20V 75MA IONS 28480 1901-0047
1901-0047 8 DIODE-SUITCHING 20V 75MA IONS 28480 1901-0047

1901-0047 8 DIODE-SWITCHING 20V 75MA IONS 28480 1901-0047
1901-0047 8 DIODE-SWITCHING 20V 75MA 10NS 28480 1901-0047
19111--0639 4 DIODE-PIN 28-480 5082-3080
1901-0639 4 DIODE--P IN 28480 5082-3080
1910-0016 0 2 DIODE-GE 60V 60MA IUS DO-'7 28480 1910-0016

1910-0016 0 DIODE-GE 60V 60MA IUS DO-'7 28480 1910-0016
1901--0047 8 DIODE,-SWITCHING <'OV 75MA IONS 28480 1901-0047
1901-0047 B DIODE-SWITCIHNG 20V 75MA IONS 284BO 1901-0047
1901-0639 4 DIODE-PIN 28480 5092-3080
1901-01039 4 DIODE--PIN 28480 5082-3080

1901-0047 8 DIODE---5WITCHING 21lV 'i'5MA IONS 284BO 1901-0047

9170-0029 3 5 CORE-SIHELDING !lEAD 2B480 9170--0029
9170-0029 3 CORE-'SlHElDING BEAD 28480 9170-0029
9170-0029 3 CORE--SHIElDING !lEAD 28480 9170-0029
9170-0029 3 CORE--'SHIElDING BEAD 2B480 9170-0029
9170-00;?9 3 CORE-SHIELDING !lEAD 28480 9170-0029

9100-1610 3 2 INDUCTOR RF-CH-MlD 150NH 20"- 2B480 9100-1610
9100-1610 3 INDLICTOR RF-CH--MLD 150NH 20i!; 28480 9100-11010
9100-1619 2 4 INDUCTOR RF-CH-MLD b.BlJH 10"- 284BO 9100-1619
9140-0112 2 I INDLICTOR RF-CH--MLD 4. 7111~ 10"- 2B480 9140-0112
9100-1620 5 1 INDUCTOR RF--CH-MLD 1~JUH 10"- . 166DX. 3B5lG 28480 9100-1620

A2BCR6
A28CR7
A28CRB
A28CR9
A28CRI0

A28C41
A2BC42
A28C43
A2BC44
A28C45
A2BCRI
A2BCR2
A28CH3
A28CR4
A;;!8CR5

A28C36
A28C37
A28C38
A28C39
A28C40

A28C31
A2BC3,!
A28C33
A2BC34
A;:!8C35

A28CR16

A~!8El

A28E2
A28E3
A28E4
A28E5

A;~8CRll

A2BCRI2
A,'8CRI3
A28CR14
A28CR15

A28C16
A,!8CI7
A2BCIB
M!BCI9
A2BC20

A;~8Cll

A28C12
A28C13
A28C14
A~!8C15

A2BC6
A,~8C7

A28CB
A,!8C9
A2BCI0

A~?8Ct

A2BC2
A2BC3
A2BC4
Ac8C5

A28C26
A28C27
A2BC2B
A~~8C29

A28C30

A28

Reference
Designatio

A;~8C21

A28C22
A28C23
A28C24
A;:?8C25

A2BLl
A2BL2
A2BL3
A;~8l4

A28l5
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Table 6·3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A2BLI.> 9100-11.>19 2 INDUCTOR RF-CIi-MLD I.>.BUIi 101: 2840n 9100-11.>19
A2SL7 9100-11.019 2 INDUCTOR RF-CIi-·MI..D &,BUH I O~, 20400 9100·..11.019
A2BLB 9100-11.>19 2 INDUCTOR RF-C~I'''MLD &.8IJH In% :".B480 9100-1619
A2SL9 91ll0-1&24 9 I INDUCTOR RF-Clt"-MLD 30\.lH 5::c. • I bbDX. 3851..G 213480 9100,-11.024
A2SLI 0 91 00-1&;~3 8 2 INDUCTOR RF-CH-'MLD 27UH ~% · I b&DX. 3fJ5LG 213480 9100-1623

A2SLlI 9100-1623 S INDUCTOR RF-CI+-Ml.D 27L1H 5::c. · 166DX. 3851..G 28480 91 llO'-162:1

A2SQl 18~,3-0007 7 3 1RAN~HSTOR PNP 2N3251 51 TO-'18 PD=::I60MW 34713 2N3251
A2BQ2 1853-0007 7 TRANSISTI3R PNP 2N3251 51 TO'-IB PD=360MW 04713 2N;~251

A2BQ3 1853·..0007 7 TRANS1STOR PNP 2N3i!.51 51 TO-1I3 PD=3bQt'IW 04713 2N3:',51
A2SQ4 1854-0345 S I TllANSISTOR NPN 2N5179 SI TO-72 PD=200MW 04713 2N~'j179

A2SQ5 I£J54-0404 0 I TRANSISTOR NPN SI TO-I0 PD=3bOMW 28480 1854-0404

A2SQb tB~i4-0247 9 4 TRANSISTOR NPN 51 TO"-39 PD·=IW FT=80GMHZ 284[10 18:54·-0247
A2SQ7 1('54-0247 9 1RANfiISTOR NPN SI TO-·39 PD=·IW FT=800MHZ 20480 I H54-0247
A2SQB IB54-ll247 9 TRANSISTOR NPN SI TI3-39 PD=IW FT=SOOMHZ 20480 1054··0247
A2BQ9 I£l54-0247 9 1RANSTSTOR NPN 51 TO-39 ?D:::IW FT='1300MHZ 28400 IG:=J4-0247

A2BRI 0757-02BC 3 3 RESISTOR II( I::c. .125111 F TC~O"-I llO 24~46 C4-1/0-TO-100I-F
A2BR2* 0698-344& 3 I RESISTOR 303 D: .1'!.5W F TC=0+-100 24546 C4"I/B-Tn-3B3R-F
A2SR3 0683-0475 I 1 RESISTOR 4.7 5% .25W FC TC=-400/"500 Oll?1 CB47G5
A2SR4 0&98-3440 7 5 RESH;rOR 1?6 1'7. .1;::5W F TC=O.. -IOO ~454~) C4-1/B-TO-196R-F
A28R5 0757-041B 9 4 RESISTOR 1.019 1% .12511.1 F TI:=0"-100 24546 C4"I/O-TO'-619il-F

A2BR6* 01.9B-3447 4 4 n::::SlSTOR 422 1'7. . 1~~5W F TC=O .-1ll0 24546 C4"I/S-TO-422R-F
A1!SR7 2100-3351 1.0 I RESISTOR-TRMR 500 10::c. C SIDE--AD.T I-TRN 28480 2100 -3351
A2BRB 0&98-..3440 7 RE:!HSTOR 196 1% .12~,W F TC=O+ ..·I 0 0 2454~) C4-1/B-TO-196R-F
A2SR9 0757-043B 3 2 RESISTOR 5.IIK IX .125W F TC=O"-'1 C0 24546 C4-I/B-TO-5111-F
A28RI0 0757-0401 0 3 RESISTOR 100 IX .125W F TC~O+-IOO 24546 C4 -1/8-TO-101-'F

A2SRII 0757-04:38 3 RESISTOR 5.11I( IX .125W F TC=O....-I 01I 24546 C4-I/S-TO-5111-F
A2BR12 07~,7"0442 9 :3 REST~lTOR 1 iJK IX .12~jW F TC=O+·-I no 245-46 C4"1/8-TO-I002-F
A2SRI3 0&9B -3157 3 I RESISTOR 19.&K I::c. .125W F rc-nv-rcn 245-46 C4-1/B-TO-1962-F
A2BRI4 069B-3440 7 RESISTDR I?& IX ,1;:!!:',W F TC=0"-100 24546 C4'-I/B-TO-19bR-F
A1!SRI5 0698-00B2 7 1 RESISTOR 464 1% .12SW F T(;=O"-IOO 24546 C4-'I/B-TO-A640-'F

A2BRI6 0757-0418 9 RESISTOR &19 1'7. .125W F TC=O"-IOO 24546 C4"1/8-TO-bI9R-F
A28R17 0757-0410 9 RESISTOR 1.019 I::c. .125W F TC=O"-IOO 24546 C4'I/B-TO-{,19R-F
A213RIS 01.98,-0005 0 :3 RESISTOR 2.&IK IX ,1i?5W F TC=O·I-·IIIO 24!)46 C4"I/S-TO-2611-F
A28R19* 0698-3437 2 3 RE:BI5TOR 13:3 11: .125W F T(;=O"-IOO 24~~46 C4-1/8-TO-133A-F
A2BR20 0757··0270 9 I RE!"rrSTOR 1.78K 1'7. .1:"::5W F TC=O"·-IOO 24541.0 C4-..1IB-T 0-1781-·F

A2BR21 * 0698-4037 0 2 RESISTOR 46.4 1% .125W F TC=0+-100 28480 0698-4037
A2SR22 0757-04<'0 I 3 RESISTOR 1 . 6;~K IX , 1~!.5W F T(;=O'..-I no 24546 1:4-1/8-TO-1621-F
A28R23* 0&98-8819 4 I RESISTOR 3.B3 IX .125W F T(;=O+'-IOO 20480 06(70···8819
A2BR24 0757-042B I RES1STOR 1.62K 1'7. .125W F 1C=0+-·100 2454& C4-I/B-TO-lb21-F
A28R25 Ob98-315B 4 1 RESISTOR 23.7K 1% ,1251",1 F TC=O"-IOO 24546 C4-1/S-TO-237?-F

A2BR26 0757·-034& 2 3 RESIHTOR 10 1% .125W F TC=O+-IOO 24541.0 C4..·118-TO-l OR II·..F
A28R27 Ob9B-3440 7 RESISTOR 190 n. .1251,.,1 F TI:=0"-1110 24~-4b C4-1/S-TlI-196R-F
A2BR2S 0757-0410 9 RESISlOR &19 I::c. .1:!~,W F TC=O "-111 0 24~~6 C4-I/S-TO-bI9R-F
A2SR29 0757-0444 I I RESISTOR 12.11( 1'7. .125W F TI:=O ....-I 0 0 2454b C4-1/8-TO-1~12'-F

A2SR30 11&98-11085 0 RESISTOR 2.61K 1% .125W F 1C=0'..-101I 24~-4& C4··1 IS--T 0-2bll-'F

A2SR31 0698-3440 7 RESISTO~ 19& IX .125W F T[;=O"-IOO 24546 C4-1/(;\-TO-196R-·F
A28R32* 0698-3437 2 RESISTOR 13:3 1% .1:!5W F 'IC=O+-IOO 24546 C4-1/B-TO-133R-F
A2BR33* 01098-3437 2 RESISTOR 13.3 1::c. .1C.5W F TC"0"-100 24~'i46 C4 .... I/(;\-TO ..·133R-[
A2BR34 069B-00B~ 0 RES1STOR 2.&IK 1'7. .125W F TC=O "-100 24546 C4-1/8-TO-2bll-F
A2SR35 0757-0442 9 RESISTOR 10K 1% .125W F TC=O"-IOO 24546 C4-1/8-TO-I002-F

A2BR3b 111>98,-32&0 9 1 RESISTOR 464K I:l: .1 ~.~5W F TC=·O ...·-IOII 28·400 01098-3260
A2SR37 0757,-0346 2 RESISTOR 10 n . . 125W F TI:=O+'-IOO 24~4b C4 ..·1/8"TO ..-1 O~O'-F

A2BR3S 1I757-0274 5 I RESISTOR 1.21K IX .1?~W F TC=O'·-IOO 24541.0 C4-1/8-TO-1211-F
A28R39 0698·-0083 8 1 RESISTOR 1.96K 1% .125W F TC=O"'-IOO 24541.0 C4· ·1/8-TO-1961·-F
A2BR40 0757--0416 7 I RESU;TDR 511 1'7. • 1c~}W [ TC=O"-'IIIO 24~i4b C-4"I/B-TO-51IR-F

A2SR41 0757·-0401 0 RESISTOR 100 1% .125W F TC"0"'-100 24546 C4"1 18-TO-'1 01·-F
A2SR42 069S-3447 4 RESISTOR 422 i x .125W F TC=O+-IOO 2454& C4 "I/B-'TII-422R"F
A2SR43 0757-0346 2 RESISTOR 10 1::c. .125W F TC=O·'·-IOO 24546 C4"'1 IS-TO--l OR0 '-F
A28R44 0&9B-3447 4 RF.:SlSTOR 422 1% .1~:'5W F 'IC=O"-IIIO 24546 C4-·1/0-TO-422R-·F
A2SR45 07'57-0280 3 RESISTOR IK 1::<- .12SW F TC=0"-100 24546 C4-1/8-TO"1001-F

A28R4b 0757-0417 8 I RESISTOR ~62 1'7. .12~jW F TC=0"'-100 2454& C4"I/S-'TD-5b2R-F
A2SR47 0757-0280 3 RESISTI3R 11( 1% .125W F TC=O"-IOII 24ei46 C4-I/B-TO-I001-F
A2BR4S 0757-0442 9 RESISTOR 10K 1% .125W F TC=O'· -I 00 24~;41.> C4-1/8~TO-1002-F

A2SR49 0&98-3447 4 RESISTOR 422 17- .125W F TC=O+-I 0 0 24546 C4' 'lIS-TO-422R-F
A28R50 0757-0401 0 RE:HBTOR 100 1'7. .1 :.~~}W F TC=O"'-1 no 24546 C4'-I/S-TO-101-'F

A2SR51 0757·-042B I RESISTOR 1.62K 1'7. .125W F TC=O"'-1 0 0 2454b C4·-·1IS-TO·-11021-·F
A2SR52 0698,-4037 0 RES1STOR 4&.4 1% .12~W F TC=O ',,-I 00 24541.0 C4 ..I 18-T 0-4bR4-F

A28S1 3101-2190 2 I SWITCH·-Sl.. DPDT MINTR lA 1;:?5IJAC PC 2.8400 3101--2190

A2STPI 1;'51-0600 0 I CO~NE:CTOR'-SGL CONT PIN 1.14- MH-'BSC HZ CQ :~O400 IZ'51-0bOO

A2SVRI 1902-3048 7 I DIODE-INR 3.4fJV 5% DO-35 PD=.4W 2fJ4flO 1902·-304lJ
A2BVR2 1902·..0048 I 1 DIODE:-ZNR &.8IV ~,X DIl- ..35 PD=.4W 284BO 1902-004B

See introduction to this section for ordering informatioo
*Indicates factory selected value
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Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A29 005/,9--600MI 4 I RF-IF MOTHERBOARD ASSEMBLY 28480 08569-6006B

A;;!9CI 0160-4297 5 10 CAPACITOR-FXD .022UF +80-20% 100VDC CER 56209 C023FIOIH223ZS22-CDH
A29C2 0160-4297 5 CAPACITOR-Fl<D .022IJF +80-~OX UOVDC CER 56:;89 C023FIOIH223Z522--CDH
A;;!9C3 0160-4297 5 CAPACITOR-FXD .022UF +BO-20% 100VDC CER 56289 C023FIOIH223ZS22-CDH
A29C4 0160-4297 5 CAPACITOR·-FXD ,022UF +BO--20% 100llDC CER 56269 C023FIOIH223ZS22-CDH
A~!9C5 0160-4297 5 CAPACITOR-FXD .022UF +80-20% 100VDC CER 56289 C023FIOIH223ZS22-CDH

A29C6 0160-4297 5 CAPAC ITOR-FXD ,022l1F +BO--20% UOVDC CE.R 56209 C023FIOIH223ZS22-CDH
A~!9C7 o160-4B30 2 I CAPACITOR-FXD 2200PF +--10% 100VDe CER 204AO 0160-4B30
A29CB 0160-4297 5 CAPACITOR-FXD ,022l1F +80-20% laOVDe CE~ 56289 C023FIOIH223ZS22-CDH
A29C9 0160-4297 5 CAPAC ITOR-FXD ,022UF +80--20% 100VDC CER 56289 C023FIOIH223ZS22-CDH
A29Cl0 0160-4297 5 CAPAClTOR-FXD .022LJF ofBO·~20'X 100llDC CE_R 5b~89 C023FIOIH223ZS22-CDH

A,!9CII 0160-4297 5 CAPACITOR-FXD ,022UF +BO-20% 100VDC CER 56;;>89 e023f101H223ZS22-CDH
A29CI2 01BO-0097 7 I CAPACITOR-FXD 4711F+--IOX 35VI)C TA 56289 150D476X9035S2
A,'9CI3 0180-0220 6 I CAPACITOR-FXD 22UF+-I0X 15VDC TA 5l:.289 150D226X901582
A29CI4 01/'0-0574 3 7 CAPACITOR-FXD ,022l1F +--20% HOVDC CER 2B480 0160---0574
A;:!9C15 0160-0574 3 CAPACITOR-FXD ,022UF +-20% tOOVDC CER 2B4BO OH,0--0574

A29CI6 0160-0574 3 CAPACITOR-FXD .022l1F +-20% tOOVDC CER 28480 01/'0-0574
A,!9CI7 0160-0574 3 CAPACITOR-FXD ,022UF +'-20X 100VDC CER 20480 0160-0574
A29CIB 0160-0574 3 CAPAClTOR-FXD .022l1F +-20% 100VDC CER 2B480 0160-0574
A;:!9C19 0160-0574 3 CAPACITOR-FXD .022UF +-20~ 100VDC CER 28480 0160-0574
A29C20 0160-0574 3 CAPACITOR--FXD ,022l1F +--20% 100VDC CER 28480 0160-0574

A;~9CRI 1901-0050 3 4 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A29CR2 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS 00-35 2B480 1901-0050
A,!9CR3 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A29CR4 1901-0050 3 DIODE---SWITCHING BOV 200MA '2.NS DO-35 28480 1901-0050

A29Jt 1251-4458 4 I CONNECTOR SO-PIN M RECTANGULAR 28480 1251-4458
A29J2 1251-4742 9 I CONNECTOR 34-PIN M POST TYPE 28480 1251-4742
A29J3 1251-4736 I I CONNECTOR 26-PIN M RECTANGULAR 28480 1251-4736
A29.T4 1200-050B 0 I SOCKET-IC 14-CONT DIP--5LDR 2B480 1200-0508
A;:!9J5 1251-7022 4 I CONNECTOR-PC 10 MIR 28480 1251-7022

A29J6 1250-0257 I 2 CONNECTOR-RF ShIt M PC SO-OHM 28480 1250-0257
A29J7 1250-0257 I CONNECTOR-RF 5MB M PC 50-OHM 28480 1250--0257

A29MPI 01BOI-01206 7 3 BRACKET 2B4BO 01BOI-01206
A29HP2 0361-0010 B 2 RIVET-AI.. .123D X .219L 284BO 0361--0010
A29MP3 03bl-007B 8 I RIVET--AL ,123D X .IIJSL 28480 031>1-007B

A;~9RI 0698-3442 9 I RESISTOR 237 l'X .125W F TC=O+-IOO 24546 C4-1/8-TO-237R-F
A29R2 0757-0395 I I RESISTOR 56.2 IX .125W F TC=O+-IOO 24541> C4-1/8-TO-5I>R2-F
A29R3 0699-3392 8 I RESISTOR 23.7 1% .5W F TC=O+-IOO 28480 01.98-3392
A?9R4 0757-0464 5 I RESISTOR 90,9K 1% .1?5W F TC=O+-IOO 24541> C4-I/B-TO-9092-F
A29R5 0757-0440 7 I RESISTOR 7.5K l'X .125W F TC=O+-IOO 24546 C4-1/8-TO-7501-F

A29R6 0757-0401 0 2 RESISTOR 100 1% ,125W F TC=O+-IOO 24541> C4--I/B-TO-IOI-F
A29R7 0757-0401 0 RESISTOR 100 IX .125W F TC=O+-IOO 24546 1::4-1/8-TO-I 0 I--F
A29R8 0757--0346 2 2 RESISTOR 10 l'X ,125W F TC=O+--IOO 24541> C4---1 /B-TO-I ORO-F
A29R9 0757-0346 2 RESISTOR 10 l'X .125W F TC=O+-IOO 24546 C4-1/8-TO-IORO-F
A29RIO 0757-0438 3 I RESISTOR 5,IIK l'X .125W F TC=Q-t-IOO 24546 C4--I/B-TO--5111-F

A29RII 0698-7236 7 7 RESISTOR IK n. .05W F TI:=O+--IOO 24546 C3-1/8-TO-IOOI-F
A29RI2 0/'90-7231> 7 RESISTOR IK l'X ,05W F TC=O+-IOO 24546 C3-1/8-TO-IOOI-F
A29RI3 0698-7236 7 RESISTOR IK l'X .05W F TC=O+-IOO 24541> C3--1/B-TO-I 00 I-F
A29RI4 0698-7236 7 RESISTOR IK l'X .05W F TC=04-100 24'546 C3-I/B-TO-IOOI-F
A29RI5 069B-7236 7 RESISTOR IK IX .05W F TC=O+--IOO ;;>4541> C3-1/8-TO-IOOI-F

A29RI6 0/,9B-7236 7 RESISTOR lK l'X .o~w F TC=O.-IOO 24546 C3-1/8-TO-IOOI-F
A29RI7 0690-7236 7 RESISTOR IK n. .05W F TC=O+-IOO 24546 C3--1/8-TO-I 00 I-F
A29RI8 0757-0199 3 I RESISHlR 21.5K l'X .125W F TC=O+-IOO 24546 C4-I/B-TO-2152-F

A29XAI-
A29XAIO NOT ASSIGNED
A29XAll 1251--2035 9 5 CONNECHlR·PC EDGE 15-CONT/ROW 2-ROloiS 28483 1251-2035
A29XAI2 1251-2035 9 CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 29480 1251-2035
A29XAI3 1251-2035 9 CONNECTOR-PC EDGE I 5-CONT/ROW 2-ROWS :?8480 1251-2035

A29XAI4 1251-2035 9 CONNECTOR-PC EDGE IS--CONT /R OW 2-ROWS 20480 1251-2035
A29XAI5 1251--2035 9 CONNECTOR-PC EDGE IS-CONT/ROW 2-ROliS 28490 1251-2035
A29XAII> 1251-1365 6 13 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 2114BO 1251-1365
A29KAI6 1251-0472 4 I CONNECTOR-PC EDGE 6-CONT/ROW 2-ROliS 2B480 1251-0472
A;;"!9XA17 1251-1365 I> CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251-1365

A29XAIB 1251-1365 6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251-1365
A29XAI9 1251-1365 6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 20480 1251-1365
A29XA20 1251-1365 6 CONNECTOR-PC EDGE 22-CONT/ROW 2--ROWS c.8480 1251-1365
A29XA21 1251-1365 I> CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251-131>5
A29XA22 1251-13/'5 6 CONNECTOR-PC EDGE 22-CONT/ROW 2--ROWS :::8480 1251-1365

A29XA23 1251-1365 6 CONNECTOR-PC EDGE 22--CONT /ROW 2-ROWS 28490 1251-131>5
A29XA?4 1251-1365 6 CONNECTOR-PC EDC;E 22-CONT/ROW 2-RQWS 284BO 1(~51-1365
A29XA25 1251-131>5 6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 2B480 1251-131>5
A29XA26 1251-1365 6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 284BO 1251-1365
A29XA27 1251-1365 6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 2B4BO 1251-1365

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A29XA28 1251-131>5 I> CONNECTOR-PC EDGE 22-·CONT tROW 2-ROWS 28480 1251-131>5

A30 5081>-7720 2 FIRST tlIXER ASSEtiDLY 28480 50B~-7720

A31 5081>-7350 4 1 YIG·-TLINED OSCILLATOR ABBY (2--4.5 Gill) 28490 5081>-7350
51181>-·1>350 2 RESTORED 51186-7350 ,REQUIRES EXCHANGE 28480 5~R6-b35D

A32 091>0-0473 7 1 YIG-TUNED FILTER AnDY (t,7-22 Gill> 28480 0960-0473

A33 51181>-7283 2 1 i.rnr r ER (0···1.8 CHI> 284811 5:J86-72B3

A34 5086-7365 1 1 RF ATTFNUATOR ASSEtiBLY 28480 5080··731>5
51186···63I>S 9 1 RESHIRED SII86-7365,REQUIRFS EXCHANGE ,,8480 51186-6365

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A35 08565-60009 9 1 f;ECOND CONVERH_R ASSEHEcI ..Y 28480 08565-60039

A35Cl- 4
A35C4 TUNED CIWIl Y (P/O A35MPI )
A35C5 0160-3036 8 2 CAPACITOR-FllTHRU 5000PF +80 -20;: 200V 20480 Cll.0·-3036
A35C6 0160--3036 8 CAPACITOR--F 0-1HRU 5000PF +00 --20X 20ilV "_8480 0160-3036
A35C7 01100-4959 6 1 CAPACITOR-FDTHRU 10PF 5% 2UOV CER 3~~ 095 S4"713-002-X~E-I00J

A35CB 11140--0075 7 1 CAPAClllJR---F 01 HRU 22PF lOX 500V MICA 729112 666-053-0IAO-220K

A35CRI 1901-0950 2 1 DIODE-SM SIG SCHOTTKY 284110 1901'-0950

A35J1
I

12~O-11 ~,7 2 I CONNECTOR--RF SMA H_M THD--l-IDL.E 50-OHM 284811 1?50-1157
A~~5J2 1250-1435 9 I CONN:RF: 500 O:~M : SMe 284110 1250--1435
A35J3 1250-0829 3 I CONNECTOR-RF SMC 1'1 SGL--HOLE-F R 50--0111'1 :;'0480 1~·.SO-0829

A35Ll 08558-00034 5 1 COUPLING L.OOP, INPUT 29480 00558--00034
A3~;L.2

I
Ofl55B-00033 4 2 COUPUNG L.OOP-FIL.TE_R 2B4flO 09~,5B-00033

A~~5L3 08559-00033 4 COUPLING LOOP ,FILTER 28480 0055ll--00033
A35L4 9130--2255 4 I INCUCTlJR RF--CH- MLD 470NH 10% .105DX.26LG 28480 91 0 !)-22~j5

A3'5l5 08565-80003 5 1 COIL-SECOND CONVERTER OUT 294BO 00565--80003

A35MPI

!I

013565-2001>7 5 1 CAVITY BJ..OCK, SECOND CONVERTER 284BO 08565-20367
NSR - HATCHED TO A35MP6

A35MP2 NOT ASSIGNED
A35MP3 " 08565-20092 6 I CAPACITOR-DIELECTRIC 28480 08565-20092
A35MP4 Ofl565-20068 6 I CAPACITOR-INNER ELEMENT 29480 09565-20068

A35MP5
II

085~38-00032 3 1 MOUNTING TAB-MIXER DIODE 29400 08550---00032
A35MP6 08565-00079 7 I OSCIU_ATOR HOUSING/SECOND r,ONV. COVE"R 28480 n8565-00079

NSR - HATCHED TO A35MPI
A35MP7 3030-0397 (, 4 SCREW-SET 10-32 I-IN--LG FLAT-PT BRS 00000 ORDH BY DESCRIPTION
A~~5HP8 3030-0397 I> SCREW-SET 10-32 I-IN--LG FLAT-PT BRS 00000 ORDER BY DESCFIPTION

A35MP9
I!

3030-0~397 6 SCREW-'SET 10-32 I-'IN--LG FLI\T-PT BRS 00003 ORDER BY DESCRIPTION
A:55MP10 3030-0397 I> SCREW-SET 10--32 I'-IN--U; FLAT-PT BRS 00000 ORDF.R BY DESCRIPTION
A35MPtt

,
0380-0573 0 I STANllOFF--HEX .625-IN-LG 10--3211,D 00030 ORllER BY DESCRIPTION

A35HP 12 3030-0422 8 SCREW-SKT HD CAP 0-80 .188-IN--LG SST--302 00000 ORDER BY DESCRIPTION
A35MPI3 3030-0422 8 SCREW--SKT liD CAP 0-80 .IOO--IN--LG SST-302 oonoo ORDE_R BY DESCRIPTION

A~35HP 14 , 3030-0422 8 SCREW-SI(T HD CAP 0--80 .188-IN--LG SST-302 00000 ORDER BY DESCRIPTION
A35MPI5 3030-0422 0 SCREW-SKT HD CAP 0-80 .IB8---IN--LG 58T--332 ooano ORDER BY DESCRI PTI ON
A35HPI6 3030-0422 8 SCREW-SKT HD CAP 0-80 .188---IN-LG SRT-302 00000 Of~DER BY Dr:SCRIPTION
A35HPI7 3030-0422 8 SGREW'-SKT HD CAP 0--130 .18fl--IN--LG 531-302 onooo ORDF_R BY DES[;RIPTION
A:55HP18 2200-0151 0 1 SCREW-MACfI 4-40 .75--IN-LG PAN--HD-P OZI 00000 ORDER BY DESCRIPTIOI'

A35MP19 2740--0001 3 3 Nlff-IIEX-Dr<L--CHI\M 10-32--1 flO .109-IN-1HK 3aooo OROER BY DESCRIPTION
A35HP20 2740-0001 3 NUT-HEX-DBJ..-CHAM 10-32-THD .109-IN-TftK COOOO ORDER BY DESCRIPTION
A35MP21 2740-0001 3 NUT-HEX-Df.<L-CHAM 10-32-1HD .109-IN-TnK 00000 ORDER B-t DESCRIPTION
A35HP22 08558-20074 5 1 INSULATOR-COUPLING POST 29480 08558--20074
A35MP23 08565-00058 2 1 COVE.R-OSCILLATOR HOUSING 28400 08565-00058

A35Rl 07'57-0346 2 1 RESISTOR 10 I'l: .125W F TC=O-.-I 0 0 24546 C4--1/8-TO-l0RO-F

A35 MISCELL.ANEOUS PARTS

2190-0124 4 2 WASHER-L.K INTI.. T NO. 10 .195-1N··-ID 28480 21~")O'-O124

2200-0105 4 2 SCREW--MACH 4--40 .312-IN-LG PAN-liD-POZI 011000 ORllER BY DESCRIPTION
2200-0107 6 16 SCREW-MACH 4-40 .375--- I N--LG PAN-HD-POZI 00000 ORDER BY Dr.SCRIPTION,
2200-0113 4 2 SCREW-MCH 4--40 . 62S-IN-l.G PAN-Hll-POZI 03000 ORDER BY DESf.RIPTION

I,

2200-0119 0 8 SCREW-MACH 4-40 I--IN--LG PAN -HD -POZI 00000 ORDER BY DEsrR IPTION

2200-0171 4 I SCREW--MACH 4-40 .75-- I N--LG 82 DEG 00000 CRDER BY DESCRIPTION
2950-0078 9 I NUT-HEX-DDL-CHAM 10-32--TfID .01>7--IN--THI( 20480 2950-0078
3050-0176 I 3 WASHER-FL MTLC NO. 8 .1SB--IN-ID 28490 3050-0176
0360-0002 6 1 TERMINAL-51_DR LUG PL-IITG FOR-t2-SCR 28480 0360'~OOO2

0520--0173 2 3 SCRF.W-wMACH 2--% .1 f>B-IN-LG PAN--IiD-P DZ I 00330 ORDER [IY DESCRIPTJON

3030-0422 8 7 SCRF.W--Sl( T HO CAP O-BO .IOB--IN--LG SST'-302 00000 ORDER BY DESCRIPTION
3050-0003 3 I WASHER-FL NM NO. ~ .141--IN--ID .375---IN-OD 28490 3050-0003

A35A1
I

08558-6002B 3 SECOND CONVERTER OSCILLATOR ASSEMBLY 28480 08:;513-60028

~
1

A35AIG11 50B6-4210 7 1 TC21 IN TO--72 PKG 284130 5006--4218

A35AIRI 0683-4705 8 1 RESISTOR 47 5% .25W FC TC=-400/.500 01121 CB4705
A35AtR2

II

0683-2715 I> I RESISTOR 270 5% .c.5W FC TC=--400/+600 01121 CB2715

A~35A2 08565-60010 2 1 SF.COND CONVERTER FILTER ASSEHfJLY 28480 08565--60010

A35A2Cl 0180-0098 8 I CAPACITOR-FXD 100UF+--20X ;>OVDC TA 56289 150DI07X0020S2
A35A2C2 0180-2208 I> 1 CAPACITOR-FXD 220UF'+-10X 10VDC TA 56289 150D227X9010S?

A35A2CRl
I

19111--0050 3 1 DIODE--!3IJITCHING 80V 200MA 2NS DO--35 28480 1901---a050

A35A2G11 1853-0007 7 1 TRANSISTOR PNP 2N32S1 SI TO-18 PD=3601lW 04713 2N3251

I

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number D Code

A35A2Rl 0698'-313;,' 4 2 RESISTOR 261 tx ,125W F TC=0 ...·-100 ;?4~~b C4~·1 /8-TO~-2f.,10 --F
A35A2R2 0698-3132 4 RF.SlfiTOR 261 1% .125W F TC:::O+--lon 24546 C4-1/B-TO-2610-F
A35A2R3 0698-0083 8 1 RESISTOR 1.96K 1% .1251.&1 F T[,=0+··1I10 24~)46 C4'-I/B-TO-19bl-F

A35A2VRI 1902--:.\256 9 1 DIOJ)[-7..NR 23.7V 5:>.: DlJ--35 PD:::.4W 213480 1'132-3256

A35A2 MISCELl.ANEOUf:~ PARTS

0;1B0-07~3 4 2 SPACE.R-·RVT-'ON .18S,,·IN-I..G ,15-IN-·ID 28480 n380-11743

See introduction to this section for ordering information
*Indicates factory selected value

6-87



Reference
Designation

HP Part
Number

c
o Qty

Table 6-3. Replaceable Parts

Description Mfr
Code Mfr Part Number •

A36

A36CI
A36C2
A36C3
A36C4
A36C5

OB565-60124 9

0160-2437
0160-2437
01bO-2437
0160-2437
01bO-2437

6

lUNING STABIL.IZ.ER ASSEMBLY

CAPACITOR-FDTHRlJ 5000PF +80 -20% 200V
CAPACITOR-FDTHRU 5000PF .BO -20% 200V
CAPACITOR-FDTHRU 5000PF +BO -20X 200V
CAPACIlOR-FDIHRU 5000PF +BO ,·20% 200V
CAPACITOR-FDTHRU 5000PF +80 -20% 200V

28430

28480
<.8480
20480
2B480
204110

08565-&0124

0160-2437
0160-2437
0160-2437
0160-2437
0160'-2437

A36C6
A36C7

0160-2437
01bO-0970

I
3

CAPACIlOR·"FDIHRl.J 5000PF +BO -20% 200V
CAPACIlOR-FXD ,47UF +-10% 80VDC POLYE

284BO
284BO

0160-2437
0160-0970

A3611PI
A36HP2
A3611P3

08555-200-45 7
08555-00013 7
08555-00012 6

~;OUSING-IUNING 5TABII..I2ER
COVER-PLS AMP, VCXO
COVER-DISCRIMINATOR

A3" HISCELl.ANEOUS PARTS

28480
28480
28480

085:'>5-20045
08555-00013
08555-00012

0330-0178
0360-0452
0624-0078
0624-0227
1250-1227

2190-0009
2200-0167
6960-0059
13120-'0229

4
o
6
7
7

4
8
I
9

I
2

17
5

I
2
4

GASKET RECT SH.-·RBR .03-,1 HK I, 5-LG
TERMINAL-SLDR LUG PL-MTG FOR-tIO-SCR
SCREW-TPG 6-32 ,375-IN-L.G PAN-Hll-POZI
SCREW·-TPG 4-40 .25-IN-l.G PAN-HD·-POZI STL
CONNECTOR-RF SMA M UNMlll 50-OHM

WASHER-LK INTI.. T NO.8 .168'-IN'-ID
SCREW-'MACH 4-40 ,375-IN-LG 82 DEG
PLUG-HOLE RND-HD FOR ,187-D-HOLE NYL
CABLE-COAX 50-·0I1H 29PF 1FT

28480
28480
,,8480
00000
28480

20480
00000
20480
284BO

0330-0178
03bO-0452
0624-0078
ORDER BY DESCRIPTION
1250-1227

2190-0009
ORDER BY DESCRIPTION
6960'-0059
8120-0229

A36AI 0855S'-b0057 5 DISCRIMINATOR ASSEMBLY 28480 08555-&0057

'-- ._.1 ....L.....L.._---J ~__.1.._ _

A36AICI
A36AIC2
A36AIC3
A36AIC4
A36AIC5

A36AIC6
A36AIC7
A36AIC8
A36AIC9
A36AICIO

A36AICII
A36AICI2
A36AICI3
A36AICI4
A36AICI5

A36AICI6
A36AIC17
A36AICI8
A36AIC19'
A36AIC20

A36AICRI
A:36AICR;~

A36AICR3
A36AICR4

A36AI Ll
A36AIL2
A3bAIL3
A36AIL4
A3bAIL5

A36AIL6
A36AIL7

A36AIQI
A36AIQ2
A36AIQ3
A36AIQ4
A36AIQ5

A36AlQ6
A36AIQ7
A36AIQ8
A:~6AIQ9

A3bAIQIO

A:36AIRI
A36AIR2
A36AIR3
A36AIR4
A:'36A1R5

0IbO-·2055
0180-0197
01130-'1743
0180-0197
01BO-0197

01bO-3533
0160-3533
0160-3538
0160-3538
01BO-0197

0160-2220
0160-2206
01BO-0197
0160-2055
0160-2055

0160-2055
0160-2453
0180-0197
0180-0197
0180-0197

1901·"0518
1901-051B
1902-3104
1901-0040

9100-1646
9100-1647
9100··1646
9140-0318
9140-0210

9140-0210
9140-0210

1855-00BI
1B54-0802
1854-0882
IB54-0Bfl2
1854-0B82

1854-0019
1854-0019
1853-0034
1853-0034
1854-0045

0683-1055
0698-3162
0698-3152
0698-,3150
0698-3157

9
8
2
8
8

o
o
5
5
8

o
2
8,
9
'7

9
I
8
13
8

8
8
6
I

5
6
5

I
8
8
8
8

3
3
o
o
5

5
o
8
6
3

6
11

I

2

2

2

I
:5

2
I

I
3

I
7

3

2

I
I
I
I
4

GAPACIlOR-FXD ,0IUF +80-20% 100VDC (:[R
CAPAGITOR-FXD 2,2UF+-IO% 20VDC TA
GAPAClTOR-FXll . I UF+··I 0% 35VDC TA
CAPACITOR-FXD 2,2UF+-IO% 20VDC TA
CAPACITOR-FXD 2,2UF+-IOX 20VDC TA

CAPACITOR-FXD 47CPF +-5% 300VDC MICA
CAPAGIlOR-·FXD 470PF +-5% 300'JI:C HICA
CAPACITOR-FXD 750PF +-5% 100VDC HICA
CAPACITOR-FXD 750PF +-5% IOOVllC MICA
CAPACITOR-FXD 2.2UF+-IO% 20VDC TA

CAPACITOR-'FXD 1200PF +·,,5% 300VDC Hlr.A
CAPACITOR-FXD 160PF +,-5:1: 300VDC HICA
CAPACITOR-FXD 2,2UF+-IOX ?OVllC TA
CAPACITOR-FXD . ClUF +BO'-211% 100VDC CER
CAPACITOR-FXD ,0IUF +80'20% 100VDC CE.R

CAPACITOR-FXD .0IUF +80-20X 100VDC CER
CAPAr.ITOR·..·FXD ,2211F .-1 D% BOVDC POLYF:
CAPACITOR-FXD 2, 2UF+-I 0% 20VDC TA
CAPACITOR-·F XD 2, 211F+·-I0% 20'JDC TA
CAPACITOR-FXD 2. 21Jl"+-10% 20VDC TA

D10DE-SH SIG SCHOTTKY
DIODE-SM SIG SCHOTTKY
DIODE:--ZNR 5, 62V 5X DO-35 PD=.4W
DIODE-SWITCHING 30V 50MA 2NS DO'-35

INDUCTOR RF-CH·· I1LD 430UH 5% .2DX, 45LG
INDUCTOR RF-CH-MLD 470UH 5% .2DX,45L.G
INDUCTOR RF-CH-MLD 43011H 5X .2DX.45I..G
INDUCTOR RF-CH·-HL.D 338UH 1% ,166DX, 385LG
INDUCTOR RF-CH-·MLD 100UH 5:1: .166DX,3851.G

INDUCTOR RF-CH-MLD 10 OUH 5% .1 b6DX. 3B3LG
INDUCTOR RF-CH-MLll 100UH :'>% ,16&DX,305LG

TRANSISTOR J-FET N'-CHAN D'-HODE 51
lRANSISTOR NPN PD=300MW FT=200MHZ
TRANSISTOR NPN PD=300HW FT=200MHZ
TRANS1STOR NPN Pll=300MW FT=200MHZ
TRANSJSTOR NPN PD=300HW FT=200MliZ

TRANSISTOR NPN SI TO-18 PD=360l1W
TRANSISTOR NPN SJ TO-IB PD=360HW
lRANSISTOR PNP SI TO-IB PD=360MW
TRANSISTOR PNP 51 TO'-18 PD=360MW
lRANSISTOR NPN Sl TO-18 PD=500l1W

RESISTOR 1M 5% .25W FC TC=-800/+90C
RESISTOR 46.4K 1% ,125W F TC=O+-IOO
RESISTOR 3.48K IX ,125W F TC=O+-IOO
RESISTOR 2, 37K 1% .125W F TC=O.'-IOO
RESISTOR 19,6K 1% .125W F TC=O+-IOO

28480
5[,289
56289
5tl289
56~B9

28480
28480
28480
284BO
56289

28480
28480
56289
204BO
2R4BO

28480
2B4BO
56289
56289
56289

28480
28480
28480
20480

28480
284BO
284BO
284110
284BO

28480
;;.B480

28480
28490
28480
28480
20480

28480
28480
284BO
211480
28480

01121
2454&
24546
24'546
24546

0160-2055
150D225X9020A2
150DI04X9035A2
150D225X9020A2
150D225X9020A2

0160'-3533
01&0-3533
0160-3538
0160-3538
150J>225X9020A2

0160-2220
0160-2206
150D225X9020A2
0160-2055
01&0-2055

0160-2055
0160-2453
150J>225X9020A2
15DD225X9020112
1:50J>225X9020A2

1901-0518
1901-0518
1902-3104
1901-0040

9100-1646
9100-11>47
9100-1646
9140-0318
9140-0210

9140-0210
9140-0210

1855-0081
1fl54-0BB2
1854-0882
1054-0882
1854-0882

lF154-0 019
1854-0019
Hi53-0034
1853-0034
1854-0045

CRI055
C4-1/8-TO-4642-F
C4-'1/8-TO-3481-F
C4-1/8-TO-2J71-F
C4-1/8-TO-1962-F

•

•See introduction to this section for ordering information
*Indicates factory selected value
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00555-,60099 5

0160-3094 B
n121-~0452 4
0121-0451 3
0160-4299 7
ot 60-2055 9

•

•

•

Reference
Designation

A36AIR6
A36AIR7
A36AIRB
A36AIR9
A36AIRI0

A36AIRII
A36AIRI2
A36AIRt:3
A36AIRI4*
A36AIRI5

A:36AIRlh
A36AIRI7
A36AIRI8
A:lbAIRI9
A36AIR20

A36AIR21
A3bAt R2;~
A36AIR23
A36AIR24
A3bA1R25

A:36AIR26
A3bAIR27
A:36AIR28
A36AIR29
A36AI R30

A3bAIR31
A36AIR3;'

A36AIIJI
A36AIU2

A36A2

A36A2CI
A36A2C2
A36A2C3
A36A2C4
A36A2C5

A3bA2C7
A36A2CB
A36A2CB*
A36A2C9
A36A2CI0

A36A2CII
A36A2CI2
A36A2CI3
A36A2C14
A3bA2C15

A3bA2Clb
A36A2CI7
A36A2CIB*

A:36A2CR I
A36A2CR2
A36A2CR3
A3bA2CR4
A36A2CR5

A36A2CR6
A36A2CR7
A36A2CRB
A36A2CR9

A3bA2EI

A36A2L1
A36A2L2
A36A2L3
A36A2L4
A:~bA2L5

A36A2Lb

A36A2QI
A31>A2Q2
A36A2Q3
A3bA2Q4
A36A2Q5

HP Part
Number

0757-02BO
on,7-0435
01>9B-00B3
0757-0424
0757-0442

06?0..·3157
0757-0280
0757 ..·0401
069B-3434
0757··0401

0757-0401
0698--3155
0698-3155
01>98-3157
0698-3157

0757-·043B
0757-0438
0757·-043B
0757-0401
0757-0439

0757-044~'

01>9fJ..·3154
0757-0442
3757-0401
0757-0442

0757-0401
0698-3155

1621-0001
IB20-0327

12~il-0600

1251-,3214
1251-4003

0160·-2055
0160-5115
OHIO-5114
0160-2204
0160 ..·2204

01BO-0197
01BO-0197
0180-0291
0100-0291
0180-0197

0121--0451
0180-0229
0160·"2202

0122-0221
0122-·0221
ot 22-0221
0122-0221
1901-0040

1901··0040
1901-0040
1901-0025
1901-0040

9170-0029

9100-1656
9100",3156
9140-0137
9140-0137
9140-0137

91 00-1648

1854-0882
1054-0882
IB54-0882
18~,5-0O?O
1854-0019

c
o

3
4
B
7
9

3
3
o
9
n

o
I
I
3
3

3
3
3
o
4

9
o
9
o
9

4
5

o
8
3

9
8
7
o
o

8
B
3
3
B

3
7
8

7
7
7
7
I

I
I
2
I

3

7
6
I
I
I

7

8
B
B
8
3

Qty

5

I
4

6
I

B
I
I

2

I
2

2

4

I
I
3

Table 6·3. Replaceable Parts

Description

RESISTOR lK 11 ,t25W F TC=C+-I0C
nESISTOR 162 1~ .125W F TC~nt-lijJ

RESISTOR 1.96K t% ,1?5W F TC=O+-IOO
RESISTOR 1.1K 1X .125W F TC=O+-10n
RESISTOR 10~ 11 .125W F TC=O+-100

RESISTOR 19,bK 1% ,12~W F TC=O'-IOII
RESISTOR 1W 11 ,125W F Tc~n+-l00

RESISTOR 100 1% .12SW F TG=Dt·'-100
RESISTOR 34.8 11 .125W F TC=Ot-10n
RESISTOR 1;) 0 1'4 I 1 ;::~w F Tc~=nt-"'1 0n

RESISTOR Inc 1% .125W F TC=O+-1{!O
RESISTOR 4.b4K 1'4 .12~W F TG=O,t-1aa
RFSISTOP 4.b4~ 11 .125W F TC=O+-100
RESISTOR 19,AK II ,1~~W F T~=O+-IJJ

RrSISTOP 19.6K 1% .1?5W F TC=O·t-l00

RESISTOR 5.t1K 1% .125W F Tc=n+-1Do
RESISTOR 5.11K 1% .125W F TC=O+-100
RESISTOR 5.11K 1% .125W F TC=Ot-~10n

RESISTOR 100 1% ,125101 F TC~O.-Ion

RESI::lTOR 6.81K 1'4 .12'e,W F TC=i)+-··1:l0

RESISTOR 10K II .12~W F TC~0~-1110

RES1STOR 4.22K 1% .125W F TC=Ot--l00
RESISTOR 10K 1% ,125101 F TC=0+-1110
RE'SlSTOR i nn 1X .'\2~}W r rC:.-:(}t-~1l)O

RESISTOR 10K 1% .125W F TC~O+-100

RES'(STOR 1J:l 1X .1251.4 F TC~Oi'-100

RESISTOR 4.64K 11 .1251".1 F TC=O+-lnc

lRANS1STOR ARRAY 14-PIN PLSTC DIP
I.C GATF TTl. NAND QUAD 2 ·INI'

A3bAl MISCELLANEOUS PARTS

GONNECTOR-SGt. CONT PIN 1, 14,,·MM"·!'JSC··GZ su
CONTACT-CONN U/W-POST-TYPE FEM
CONNECTOP j"PTN F POST TYPE

t.;rll,.TAGE CONl ROLl..ED CRYSTAL OSC. AGSF..MF::LY

CAPACITOR-FXD ,I \.IF +,·10% In nVDC CFR
CAPACITOR-V lRMR-AlR 1 .3-~.4PF 175V
CAPACITOR-V TRMR-AIR 1,7··IIPF 175V
CAPACITOR-Fxn 22nOPF t'-20'X. 250Vl}C (;r~R

CAPACITOR-FXD ,lIlUF +lJO-2l1% 100VDC CDl

CAPACJ.TOR-·rXD ,~IUF "80,,,231: I nO'JDC [ER
ALTERNATE FDR 0160-5114
CAPACITOR-FXD 240PF +-51 3JOVDC GL
CAPACITOR-FXD 100PF ·..57_ 3110VDC MICA
CAP~,r.ITOR-FXD 111 OPF ·51 xnIIVDC MICA

CAPACITOR-FXD ?,2UF+"10% ?OVDC TA
CAPACITDR-EXll 2, <,UE' -101 ?OVllC TA
CAPACITOR-FXD II.IF+-I 01 3~>'JDC TA
CAPACITOR-EXD !UF'·_·IOJ:: 35'JDC TA
CAPACITOR~·FXD 2.2UF+-I01 20VDC TA

CAPA~ITOR-V TRMR-AI.R 1,7-1IPF 175V
CAPACITOR-FXD 33UF.·"1 ux 10VDC TA
CAPAr.ITDR-fXD 75PF '-~I 300VDC MICA

DIODE"VVC 10llPF 10% C4/C25"MIN-2 DVR-30V
DIDDE-VVC 100PF 10% C4/C<'~"M1N-2 BVR=30V
DIODF·-VVC 10 OPF 10% C4/C;l5 -MIN-? B~'ll.30V

DIODE-V'JC I03PF 10% C4/C2~·~lN.~ BVR=30V
DIODE-SWITCHING 30V 50MA ?NS DO-35

DIODE-SWITC11ING 30V 50MA 2NS &0-35
DIonE-SWITCHING 30V SOMA 2NS DO-35
DIOD~-GEN PRP 100V 200HA CO-7
DIODE-SWITCHING 30V 50MA ?NS DO-35

CORE-SHIELDING BEAD

INDUCTOR RF-C~-HLD 1,3MH 51 ,23DX,57LC
INDUCTOR RF·"CH ·HI..D 471JH ~,% X,598LG 1l~65

INDUCTO~ RE-CH·-HI..D IMII 5% ,?DX. 45LC Q=60
INDUCTOR RF- (,11- MLD I MH ~,:;: ,2iJX, 4~.LG Q-60
INDUCTOR RF-CH-HI.D IMI~ 5% .2DX.45LG Q=60

INDUCTOR RF-CI1 MI.D 560UH 51 ,2DX,4~i1.G

TRANSISTOR NPN PD=3nOMW FT=?OOMHZ
TRANS[STOR NPN PiJ=300MW rT=?'OOMH7.
TRANSISTOR NPN PD=300MW FT'"200MHZ
lRANSISTOR J-F~:T N-CHAN 0 MODE TO-I0 8t
TRANSISTOR NPN 81 TO-18 PD=3&OMW

Mfr
Code

24546
24546
24~46

2-1546
24~,4b

?4~;46

24~46

24~j46

24~4b

~.~4~46

245~b

24546
24~46

?4546
;714:':".46

24546
24~~6

~~ 4546
24~46

~~4~;=j46

24546
24546
c4546
24:=;46
?4~;4b

21546
24:=;46

31.585
(:1 ;;?95

?fl4BO
28480
t~B4Br.

28480

20400
74970
74970
~/,2a9

2fl40C

2fJ480
2B4011
204BO
t~f.l4BO

?04BO

::'d)289
:=;h289
5(-.289
56289
5!J289

74970
::it:>?89
;.~84ElO

2il480
;;.8480
2B4130
;,0480
204BO

20480
28400
2B4B3
2B480

20480

2~VH10

".04110
284rlO
2B4BO
20480

2114BO

28490
2B480
28400
~7n4BO

28480

Mfr Part Number

C4-1/8-TO-IOIII'~

C4'I/B-TO-162R-F
C4 -1/8-TO'-1961-F
C4- l/B-TO·-1131"·F
C4 ..·118 -TO'''I 0112-F

C4"I/B-TO-1962-F
C4"1/8' TO··IOI>l"·F
C4"-I/Q·..T:I-tOl"·F
C4-1/0-TO-34RO-F
C4··I/B·"TO-IOI "F

C4'-l/fl-TO"IOI"F
C4"I/B-"T 0-4641·' F
C4· I/A-TO-4641-F
C4 '1/B-TII-1962-F
C4 -1/8-TO- 1962-F

C4"I/B-TII-5111-F
C4' I/B-TO-~111-F

C4'I/B-TO-5111-F
C4-j/O"TO··IOI,,·F
C4 '1/8-TII"6BII-F

C4·..j/B·-TD"·1 0o;~·-r

C~'1/8-TO-4221-F

C4" 1/8"TII-101l2-F
C4 -i za-ra-: Ol-·F
C4· I/O"TO-IOG2-F

C4"1/0-TO-101··F
C4' 1/8-Tn-4641-F

CA3046
SN'741l1N

1,'::,j". 0611 0
1 ~,'51-3214
12;':il·-48113

0160-3094
197 0103-U28
187-0106'-028
cnb'F251F222MS22-CDH
oj60'205~;

0160-;;~O~j5

oIbO ..·,511:=;
0160-5114
016{]-·2204
D160-2204

1::iOf;225X90?C A~~

15{JD.2;~5X902nA2
150JH05X9035A2
150D105X90351'l2
150 f;i:."l25X90;?t1A2

187-' n106-0;,8
15{lD336xc70"lOfl2

J160"~;':'202

C1;;~2'0221

01{~2-0221

01~:l;:"'''0221

0122-0221
1901--0040

1901-0040
1901-0040
1901-0325
19[,1·-0040

9170-01l;!9

91011· 1656
9130-3156
9140'-0137
9140-111:37
914(;··0137

91 JO-I64B

IlJc.4-0802
1 F'54-0882
1054,,·0882
1 f-;~)5-0 020
lfl'.)4"·0019

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6·3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number D Code

A36A2Q6 1[t~;3-'OO10 2 1 lRANSISTlJR PNP flY TO-Ia PD=360MW 28480 11353-0010
A36A2Q7 1854-0332 3 1 TRANSISTOR NPN SI TO-39 PO'=IW FT=80 GtUtZ 28480 1854-0332

A36A2RI 0757-0280 3 tlES'(STOR IK 1:<: .1~5W F T[;=O+ -·100 24546 C4-1/8-TO-IOOI-F
A:~bA2R2 0757-0280 3 RESISTOR IK 1:<: .125W F TC=O+-IOO 24546 C4-1/8-TO-l001-F
A36A2R3 0698-,3247 2 1 RESlSTOR 4.53K .2~,;( .125W F TC=O+-"so 284130 0698-3247
A:~6A2R4 0698-7828 3 1 RESWTOR 4.37K .25'X .125W F TC=O+-IOO 19701 HF52CI/4-TO-4371-C
A36A2R5 lJ7~j7'-"0428 1 2 RESISTOR 1 . 6t.~K 1:.: .12:':/1,,1 F TC=O·j -·100 24546 C4-1/8-TO'''1621-F

A:~6A2R6 0757-0428 1 RES/STOP 1.62K 1:<: .125W F TC=O+'-IOO 24546 C4-1/8-TO-1621-F
A36A2R7 0698-,3155 1 RESISTOR 4.64K 1:<: .125W F TC=O+'-IOO 24546 C4'''1/8-TO-4641''F
A:~6A2R8 NOT ASSIGNED

I
A,,6A2R9 o698~~31 ~,3 9 1 RF..3I~3TOR 3.83K 1:<: .1r-':JW F TC=O+-IOO 24546 C4-1/8-TO-3831-F
A:~6A2R1() 0757-0440 7 1 RESISTOR 7.51! 1% .125W F T(;=O+-IOO 24546 [;4-1/8-TO-7501-F

A36A2RII 0757-0438 3 RESIS'TOR 5.IIK 1:<: .1251.1 F TC=O'·-IOO 24546 C4-1/8-TO-5\\I-F
A36A2R\2 0757-0438 3 RESISTOR 5.111l \% ,125W F TC=O+-IOO 24546 C4-1/8-TO-5111-F
A36A2R13 NOT ASSIGNED
A:3bA2R 14 NOT ASSIGNED
A36A2RI5 0698-3151 7 1 REStGTOR 2.87K 1:<: .125W F TC=O>-I 00 24546 C4-1/8-TO-2871-F

A:'~bA2Rt b 0757-0280 3 RESISTOR lK n .125W F TC=0+-100 24546 C4"'1/8-TO-1r. 01-F
A36A2R17 0698-·00B3 B RESISTOR 1.961( 1;( , l'::'~!:'jW F TO=O'-IOO 24546 C4-"1/8-TO-1961-F
A:~6A2Rl€I 0683-1005 5 1 RESISTOR 10 5% .251.4 FC TC=-·40 01+50 0 01121 CIll005
A36A2R19 ()757···O·459 8 1 RESISTOR 56.2K n .125W F TC~O+'-'1 00 ?4546 C4--1/8-TO-5622'-F
A36A2R;~[) 0698-3408 7 1 RESISTOR 2.151< 1% .5W F TC=O+-IOO 28400 0698-3408

A36A2R21 0757-0444 1 2 REtH8TOR 12.1K t x .12~JW F TC=0'-100 2454b C4-1/8-TO-121?-F
A36A2R22 0757-0411 2 1 RESISTOR 3.~2 1% ,125W F T[;=0+-100 ?4546 C4--1/8-TO--332R-F
A3hA2R23 0690·-3156 2 1 RESISlOR 14.7K 1:<: .12SW F TC=O"-I a 0 24546 C4'-1/8-TO-1472-F
A3bA2R24 0757-0444 1 RESISTOR 12.IK a .1251.4 F TC=O+-IOO 24546 C4-1/8-TO-1212-F
A3bA2R25 0757-0416 7 1 RESISTOR 511 1:.: .125W F TC=O+-IOO 24541, C4-1/8-TO-5\IR-F

A36A2R2b* 0757-0460 1 1 Rr::SJSTOR 61.91< 1Z .125W F TC=O+ -100 24546 C4-'1/8-TO-6192-F
A36A2R27* 0757-0199 3 1 RESISTOR 21.:::;K n .1::?':"JW F TC=0+'-100 24546 C4--1/8-TO-21'52-·F

A:~6A2RTI 0037-0075 4 1 THERHISTOIl DISC 500-0HM TC=--3.9%/C-DEG 20400 0837-0075

A3bA21.J1 1026--0229 8 1 IC OP AMP L.OW--DRIFT TO-99 PKG 01>61,5 OP-O:;CJ

A:16A2Wl 08555-60018 8 1 CABL.E ASSEHBL.Y·'PI.JLSE AMPLIFlER 28480 08:i55-60 018

A36A2YI 0410-0013 I, 1 CRYSTAL··QI.JAR1Z 1000.000 KHZ 28480 0410-0013

A36A2 HISCELLANEOUS PARTS

0380-,084:-1 '.', 3 STAND(IFF-·RVT -ON .125-IN-L.G 4--401HO 00000 ORDE.R DY DESCRIPTION
1200-07'70 8 1 SOCKET'-XTAL 2-CONT HC-6/1.J DIP-SLOP 28400 1200-0770
1;'51-·0600 0 CONNECTOR-SGL C(1NT PIN 1.14 . i1H..DSC"SZ SQ 28480 1251-0600

A36A3 5086-7162. 6 1 SAMPLFR'- 2-4 GHZ 28480 5086-7162

•

•

•
6-90

See introduction to this section for ordering information
*Indicates factory selected value



• Reference
Designation

HP Part
Number

c
o Qty

Table 6-3. Replaceable Parts

Description Mfr
Code Mfr Part Number

A37

A37CI
A37C6
A37C7
A;UC8
A37C9

A37CI0
A37CII
A:57C12

A37EI
A~~7E2

A37E7

Ofl565-60192 1

OBSb5-2006? 0
0160-2437 1
0160-24:17 1
0160-·24:17 1

0160-2437 I
0160-2437 1
0140-0076 8

'7170-0029 3

2
6
5

THIRD CONVERTER ASSEMBLY

TUNING SCREW
CAPAr:ITOR-FD'lHRU 50:l0PF HIO ·2ilZ ~!n;)1J

CAPACITOR-FDTtiRU 5000PF 4-80 -20% 20CV
CAPArITOR··FD1HRlJ 5nOOPF ~8:) ,,20% 200V

CAPACITOR-FDTHRU 5000PF 400 -201 20DV
CAPACnIlR--EllTHRIJ 5000PF '8:1 ··2111 200V
CAPACITOR-FDTlWU 330PF 101 500V IIICA

CORF··SHlE.I..DING BEAD

CONTACT FINGER

211103

284f:\O
;084110
?(J-1110
:".fl480

::'8400
;08480
7?982

;08480

2848(:

085b5'-bO 192

OflS65 -200b?
016il···24::'>7
C1l:dl'-243?
316D-2437

016(\,--2437
0160-2437
666-053"0IAO-~31K

91711-11029

08565 -200b:~

A37JI
A37J2
A37J3
A:UJ4
A37J5

1;~50-08~9

1250-1435
12~jD-'3829

1250-0829
1"50-·0829

3
9
3
3
3

3

CONNFCTOR-RF r,;M" II f,Cl.-I·:Ol.(··rR ~,o-r,l:tI

CONN:RF: 500 OHM: SHC
CONNFCTOR-RF i,M" tI SCI..··liIlI..C···FR ~;O-OHM

CONNCCTOR···RF SMe: tI SCI. -Hl)L.F·-FR 50··0HM
CONNECTOR-RF GMC M SGl-hDLE-FR 50-GHti

CONN~CTOR··RF SMC M SCL-HIJI.F··FR 50-0l1M

2841J0
284BO
;·'04011
?84lJO
2841J0

20480

1250·,,082'7
1;:'50 1435
1;'~5n-on29
12~:;O'-OR2t}

1~~~O-(}ni!9

12~,O-OB29

A37L1
A37L6

A37t1PI
A37t1P2
A37MP3

08565-60057 7

00565-2019;~ 7
08565-00063 9
00565-00122 1

" COII,./rILTFR ASSEMBI ..Y

HC~SlNG-THIRD CONVER1ER
GASKr:T·-THIRll CONveRTFR
CIJVER-THIAD cnNVERTER

A:3? MISCFLl.ANEOIJS PAinS

28400

204n:l
28480
28400

00565"-6005'7

{)85b5-20'19;~

083(:.5···00063
OB~.~~)5-001~~~-!

08565-60014 6

2950-0007 4
2950·-00713 9
3050-0022 6• A37Al

A37AICI
A37A1C2
A37A1C3
A37A1C4
A37AIC5

A37AIC6

A37A1El

A37A1L1

A37A1MPl

A37A1Ql
A;37A1Q2

A37A1Rl
A37A1R2
A37A1R3
A37Al R4
A37A1R5

0360-0042
01l90-0098
2190--0124
2;:!OO-O 1 OJ
2260-0002

0160-3873
0160··3878

0160-3879
0160-3878

0160-·3873

0360-0124

9100··0346

1~00-0172

50Bb·~42t8
1853-0007

0698-3449
0698-3160
0757-0442
0757-0418
0757-·0420

4
3
4
2
6

I
6

7
6

3

4

7
7

6
8
9
9
3

"44
I,

6
1
6

4

2

lEPHINAL-·SLDR L.UG PL-MTG l~OR-t6'S~R

TUBING-FLFX .032-Ill TFE .CI~-WALL

WASHCR-l.K IN1L T ~O. 13 .1?5-IN-ID
SCREW·-MACH 4···40 . 25-IN·-1 C PAN-HD·-P07..I
NIIT-·HEX··J)[<L··c\·IAtI 4 ·40 ···TIID . ill,2 ··IN-·IHK

NUT-~~X-DDL-CHAM 5/16-32-THD .094-IN-THK
NUT-HEX-Dr'L··CHAM 10···32··111» .111,7··IN ··THK
WAS~~R-FL MTLC 5/16 IN .3111-IN-ID

llHRD CONVERlr:R AMPI.J.rn:R A!"~b[MBI.."f

CAPACITOR-FXD 4.7PF +-~.5PF 200VDC erR
CAPACITOR-FXD lJDOPF +-~OZ 100VllC CER
NOT AGSIGNED
CAPACITOR-FID .D1UF +-201 100VDC ceR
CAPACITOR-FXll 1000PF +-?O% 100VDC CER

C;IPr.,CITOR-·-FXD 4. ?PF t·_··, ~jPF 20 DIJDC CFR

CONNECTOR-SCL cnNT PIN .04-IN-BBC-SZ RND

INOUCTOR RF-CH-MLO 50NH 20% .105DX.26LG

INSlIl_ATOR-XSTR DAf'· GI..

1C21 IN 10-72 PKG
TRANSISTOR PNP 2N~3251 SJ TO-l0 PD=360MW

RESISTOR cB,7K Ii:: .125101 F TC=O·'·-lilO
R~SISTOR 31,6K 1% .125W F TC=0+-100
RESISTOR 10K IX ,125W F TC=O+-lno
RESISTOR 619 1% .125W F TC=0+-100
RESISTOR 750 1~ .1?5W F T(:=n+~10n

20483
?H480
2R4BO
OCCOO
,10J 00

00000
c.G-i180
?f1480

20480

?f.l 4fl 0
20480

;.'8480
2U4fHl

2B48n

20-180

2H480

284B(~

Z.8480
04713

?454h
24546
24546
24546
~454i.l

:J:36 0;- 0 042
08'70-0090
2190-0124
ORD~R 8Y DESCRIPTION
ORDER BY DESCRIPTION

ORDER 8Y DECCRIPTION
Z.li'50-·0078
3C50-00?2

o I (oil ·-3873
II "160-31378

0160-3079
0160·-31170

11160-387:l

0~:~O-0124

91110-0346

120G-"01'72

5006-4,'18
2N~3251

C4-I/B-·TO-2B72-F
C4-I/B-TO-3162-F
C4·-1/8-TO-l002-F
C4···1/8·-TO···61'7R ·F
C 4-1/0-·T 0-751·· F

A37AlTP I

A37A2

A37A2CI

A37A2CRI
A37A2CR2

1251-0600 0

00565-60013 5

0160-3890 2

1901-1005 6
1901-1085 6

6

2

CONNF.CTOR-SGL CONT PIN 1.14-tltI·-8SC··SZ SQ

TIlIRD CONVERTER tlIXER ASSEMBLY

CAPACITOR-FXD 68PF +-10% 100VDC CER

DIODE-8M GIG SCHOTTKY
DIOllE-SM srG SCHOTTKY

20400

20480

:?n4BO

:'Fl480
28480

1251-0600

08565'-60013

0160····3890

1901-1385
1901-1085

A37A2EI
A:37A2E2

0360--0124
0360-0124

3
3

CONNf'CTOR··SGL CONT PTN .04· TN···I<SC···SZ RND
CONNECTOR-SCi CONT PIN ,C4··IN-BSC-SZ RND

,'848:1
:?B4flO

0'3bO-0124
O;'S~lO'-0124

•
A37A2L1
A37A2L2
A37A2L3

A:37A3

9100-2259 8
9100-2255 4
9100-2251 0

08565-60186 3

2

INDI1CHlR RF···CH- MI..D 1. 511H 1:1% .1 05DX. ?bl..G
INDUCTOR RF-CH-MLD 470NH 101 ,105DX.26LG
INIlOCTOR RF-CH··MLD ;,20NH 1 JZ .1 05DX. 26LG

T1HRD CONVERTER O;'CH.LATO~ ASSEtlIII_Y

~B4BO

20480
?Fl48 0

2B480

91 00-2~~59
9100·-2255
9100-2:!51

See introduction to this section for ordering information
*lndicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part c Oty Description Mfr Mfr Part Number
Designation Number D Code

A37A3Cl o160~~34~/';) 6 n CAPACITOR -r xo 1 nOCPF <-10:>: lKVDC CLR 28480 011>0-3451>
A37A3C2 0160-3450 I> CAPAcnOR-FXD 1000PF +--1117' lI<VDC CEI~ 20480 0160--3456
A37A3C3 0160-:11378 6 CAPAC!TOR- FXO !aOOPF "-2~Z 100VOC CER 2P.480 n I 1>0-313713
A37A3C4 0160-3875 3 I CAPACITOR-FXD 22PF +--5% 200VDC crR 0-1-30 2fl480 OH,0-3875
A37A3C5 0160--4516 I I CAPAClTOR--FXO 15PF +-H5X :'OOVDC LE.R 0+'-30 28480 011>0-4511>

A37A3C& 01611-3456 I> CAPACJTOR-FXO 1000PF +--1117' IKVDC CER 20480 016C···3456
A37A3C7 01&0--3878 6 CAPACITOR-F XO InOOPF t· ..20X 100VDC CER 28480 0160-3878
A37A3C8 0160-3456 6 CAPACITOR -FXD 11100PF .-,1117' IKVDC CEP 20480 0160--3456
A37A3C9 01611--3878 & CAPACITOR--F XO 1000PF +---207' lDOVDC (;ER 28480 0160-3878
A37A3CIO 01&0-3451> I> CAPACITOR -FXD 1000PF +--IOZ IKVDC CrR 20400 011>0--3451>

A37A3Cll 01&0-345& 6 CAPACITOR·--FXD 1000PF <--1117' IKVDC CCR 28480 011>0-345&
A:17A3CI :~ 011>0-387b 4 I CAPACITOR -FXD 47PF +"-20% 200VOC CER 20480 OH,0---3871>
A37A3C13 0160-·t.~265 3 I CAPACITnR-FXD 2i!PF +-~jX snO'JDe CER 0-t--30 2a480 011>0-221>5
A~~7A3C14 0160-2249 3 1 CAPACITOR-FXO 4,7PF +.- .2~jrF 500VDC CER 2fJ480 01fJO'-2249
A37A3C15 0160-,3456 & CAPAClTOR-FXD 1 DO OPF +--107' IKVDC CCR 28480 011>0-3456

A~~7A3C16 0160-3456 I> CAPACITOR-FXO 1000PF +--107' lKVDC CER 28480 0160-34510
A37A3CI7 011>0-20~,5 9 2 CAPACITOR-FXO ,01l1F '-80-20% 100VDC eER 28480 0160-2055
A37A3CIO 0160-3456 6 CAPACITOR ---F XD HOOPF +--1117' IKVDC crR 28480 011>0--34510
A37A3C19 0160·--;1456 6 CAPACITOR·--FXD 1000PF • -·1 or. IKVDC CER 28480 011>0-3456
A~37A3C20 0160-3456 I> CAPACITOR-FXD 1000PF +-107' IICVDC CER_ 28480 0160-34510

A37A3C21 0160-20'55 9 CAPACITOR-FXD ,01llF t80--20X 100VDC CER 28480 011>0-2055
A37A3C22 0160-3456 I> CAPACITOR-FXD 1000PF +--10X IKVDC crR 28400 0160-3451>
A37A3C23 0160-3456 I> CAPAcnOR-FXD 1000PF t-IOX IKVDC CE_R 28480 0160-34510
A~~7A3C24 0160-2263 I 2 CAPACITOR --FXD IOPF +--5Z 500VDC CER 0-<-30 20400 0160-221.,3
A37A3C25 011>0--22103 1 CAPACJ.TOR-FXD l£1PF "'-5% 500VDC ceR 0+-30 20480 011>0-221>3

A37A3C26 011>0-221>6 4 I CAPACITOR-FXD 24PF +--57' fiOOVDC Cf:R 0+ -30 28400 011>0-22101>
A37A3C27 0160-2264 2 I CAPACITOR·-FXO 20PF ...-54 500VI)C ceR 0+-30 28480 0160-221>4

A37A3CRl 1901-0639 4 3 DIODE-PIN 28480 5082-3080
A37A3CR2 1901--01039 4 DIODE--P IN 28480 50a2-30BO
A37A3CR:l 1901-01>39 4 DIODE-PIN 28480 5082-3080
A37A3CR4 1901-0539 3 2 DIOI)E--511 SIG SCHOTTKY "8480 1931-0539
A37A3CR5 1901-0539 3 DIODe'-SI1 SIG SCHOTTKY 284811 1901-0539

A37A3EI n1>0-0124 3 CONNECTOR--SGL CONT PIN .04·-IN-I<5C-SZ RNO 28480 031>0-0124

A37A3L 1 9140-0150 I> 4 INDUCTOR RF-CH--I1LD lUH 10l(. . t 05DX. 26L.G 28480 9140-0158
A37A3L2 9100-2247 4 3 INDUCTOR RF--CH--MI.O 100NH lOX • 1 O~,DX. 26LG 28480 9100-2247
A~~7A3L3 9140-0150 10 INDUCTOR RF-CH--I1LD IUH 107' ,I 050X. asi.c 28480 9140-0158
A37A3L4 0851>5-80001 3 1 COTl_--150 NH 2B480 08565-80001
A37A3L5 9140-0150 6 INDUCTOR RF--CH--I1LO lUH 107' . t 05DX. 2bLG 20400 9140-0158

A37A31..1> 9140--0144 0 3 INDI)CTDR RF--Cll- MI..D -4,7UH 107' , I 05DX. 21>1_G 28480 9140-0144
A37A3L7 9140-0158 10 INDUCTOR QF--CH---I1I..D IUI-l 107' .1 050X, 21>LI': 20480 914G-0150
A37A3LB 9100--2251 0 INDUCTOR RF-CH-MI.O 220Nl-l 107' ,105DX,2bI.G 28480 9100-2251
A37A3L9 9140-0144 0 INDUCTOR RF-CH-I1I..D 4,71)H lOX ,1050)(,2I>LG 20400 9140-0144
A37A3Ll0 9140-0144 0 INDIICTOR RF-CH--I1LD 4,71)H lOX .1050X,26LG 28480 9140-0144

A37A3Lll 9100-2247 4 INDUCTOR RF-CH-·I1I..D 100NH 10l(. .105DX.:?l.L.G 20480 9100-,2247
A37A3L12 9100--2247 4 INDUCTOR RF--CH--MLD 100NH 107' ,1 05DX, 261..G 28480 9100-2247 I
A37A3HPl 1200-0173 5 1 IN5UI..ATOR-X5TR DAP-GL 28480 1200-0173

A37A3Ql 1£154-0345 8 2 lRANSlSTOR NPN 2N5179 SI TO-72 PO~20011W 04713 2"'5179
A37A3Q2 1854-0345 8 TRANSISTOR NPN 2N5179 51 TO--72 PD=20011W 04713 2N5179
A37A3Q3 1854-0247 9 I lRANSI5TOR NPN !H TO-39 PD=lW FT=flOOI1HZ 28480 lfl54-0247
A37A3Q4 1853-0007 7 TRANSISTOR PNP 2N~3251 51 TO-18 PO=31>011W 04713 2N~~251

A37A3Rl 0698-3150 6 I nES1~rrOR 2.37K lX ,125W F TC~O+-IOO 24546 C4-I/B-TO-2371-F
A37A3R2 0698-0083 8 1 RESISTOR 1.90K t:<. .125W F TC~0+-100 24546 C4-'1/8-TO-19b1-F
A37A3R3 0757--1094 9 2 RESJ:STOR 1,47K 1% .125W F TC~O<-Iao 24541> C4--1/B-TO-1471-F
A~~7A3R4 0757-0280 3 2 RESISTOR IK 17' ,125W F TC=0-<-100 24'546 C4--1 /8-TO-l 0 01-F
A37A3R5 01>98-3153 9 I RESUHOR 3,fl3K 17' .125W F TC~O+---I on 24:')46 C4---1/8-TO-3831--F

A37A3Rb 01>98-3154 0 1 RESJSTOR 4.22K 17' .125W F TC~O+-IOO 24541> C4-I/B-TO-4221-F
A37A3R7 0696-3444 I 3 RESISTOR 316 n- o 125W F TC~O+--I 00 2454b C4-1/6-TO-31bR-F
A37A3R8 0698-3447 4 2 RF.SISTOR 4~2 1l! ,125W F TC=0+-100 ?4~46 C4-'1/S-TO-422R-f
A37A3R9 0698-3447 4 RESISTOR 422 17' .125W F TC~O+-I na 24546 C4·1 /8-TO-422R-F
A37A3R I 0 0696-3438 3 1 RESISTOR 147 IX ,125W F TC=0+-100 24546 C4--1/8-TO-147R-F

A37A3Rll 0757-1094 9 RESISTOR 1,47K lX .125W F TC~O.---I DO 24546 C4'--1/8-TO-1471-F
A37A3R12 0698-3429 2 I RESISTOR 19,1> 1l! ,125W F TC~O+--I 00 038B8 PI1F55-1/8-TO-19RI>-F
A37A3RI3 0757-0458 7 3 RESISTOR 51,IK 1% .1251.1 F -JC~O+-l 00 24541> C4-1/8-TO-5112-F
A37A3R14 0757-0458 7 RESISTOR 51.11< 1l! .125W F TC~O.--l 0 0 24541> C4"1/8-TO-5112-F
A37A3R15 0757-045B 7 R[SISTOR 51.1K IX .125W F TC~ 0+--100 245410 C4'-1/8-TO-5112'-F

A37A3R16 0757-0279 0 3 RESISTOR 3,II>K 17' .1251,1 F TC~O.--IOO 24546 C4-1I8--TO-31bl-F
A37A3R17 0757-0279 0 RESISTOR 3,1I,K 17' • 12'5W F TC~0+-100 24541> C4-1/8-TO-311>1-F
A37A3R18 0757-0279 0 RESISTOR 3,16K i x .125W F TC~O+--IOO 245410 C4-1 /8-TO-31 I>I--F
A37A3R19 0757-0401 0 2 RESISTOR lao IX ,125W F TC~O+'-l DO 245410 C4-1/8-TO-I01-F
A37A3R20 0698-3433 8 1 RESISTOR 28.7 17' .125W F TC~O+--IOO 030ilB PI1E55-1/8-TO--2BR7-F

A37A3R21 0757-0271> 7 I RESISTOR 61.9 17' . If~5W F TC~O+--l 00 24546 C4-I/B-TO-6192-F
A37A3R22 0757-0401 0 RESISTOR 100 1l! ,125W F TC=O+-IOO 24546 C4-1/8-TO-l0l-F
A37A3R23 01>98-3444 1 RESISTOR 311> 17' .125W F TC=O'--IDO 24546 C4-1/8-TO-31I>R-F
A37A3R24 0698-0084 9 I RESISTOR 2,15K IX ,125W F TC~O+--IOO 24546 C4-1/8-TO-2151-F
A37A3R25 01>9B-3444 I RESISTOR 316 IX .125W F TC~O+-IOO 245410 C4-1/8-TO-31I>R-F

--

•

•

•
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Table 6-3. Replaceable Parts

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

A37A3R2& 0757-02BO 3 RESISTOR lK IX .l;:!~JW F TC=O t····l no ~~454b C4 'I/B-TO-l00l-F
A37A3R27 2100-1799 2 1 RESISTOR-TRIIR 500 lOX WW SIDE-ADJ 2t;'·TRN 0;>(,60 3810P-501
A37A3R28 069B-4037 0 1 RESISTOR 46,4 IX .t;!:':IW F TC=O. ·100 24546 C4-1/B-TO-46R4-F

A37A3TPI 1251-0&00 0 CONNECTOR-SCI.. CONT PIN 1.14···IIII·-OSC -sz SQ 20480 1251-0600
A37A3TP2 1251-0&00 0 CONNECTOR··SGI. CONT PIN 1.14··IIII··[<5C -sz r,q ;:;B4AO t::?Sl-06UO
A37A3TP3 1251-0600 0 CONNECTOR-SGL CONT PIN 1 .14···MM-BSC -5Z SQ 2n480 12~:il-06C1n
A37A3TP4 1:"51-0&00 0 CONNECTOR-SGI. CONT PIN 1.14-·i1M-Bnc..·sz SQ ,-8480 1~.51-0bOO
A37A3TP5 1251-0600 0 CONNECTOR-SGL CONT PIN I . 14·-IIII-OSC-·57 5Q ?fl4fJO 1:"51-0600

A37A3Ul i asa-u 004 4 1 TRANSISTOR ARRA"f 12···PIN MET TO"101 ;31.585 CA3049

A37A3Yl 0410-1023 0 1 CRYSTAL-QUART? 99. 33.~ 11HZ 2B4BII 0410-11123
A37A3Y2 0410-1024 1 1 CR YSTAI.-·lllJAR TZ 130.000 MI17 28480 0·110-1024
A37A3Y3 0410-1025 2 1 CRYSTAL-QUARTZ 117.30313 MHZ W'-S-flLDR 2fJ480 041 O~·t025

A37A4 08565-60207 9 1 THIROCONVERTER FILTER ASSEMBLY 28480 08565-60207
A37A4Ll-
A37A4L4 9140-0210 1 2 INDUCTOR RFoCH-MLO l00UH 5% .1660X.385LG 28480 9140-0210
A37A4MP2 0380-0743 4 2 SPACER-RVT-ON .188-IN-LG .15·IN·IO 28480 0380-0743
A3B NOT ASSIGNED

A39 NOT ASSIGNED

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

•Mfr Part NumberMfr
CodeDescriptionQtyc

o
HP Part
Number

Reference
DesignatDo.~n._+_""""-_'-:"'-~-+ __-+- --4__--4 -t

A40 08569-60020 8 POWER SUPPLY ASSEMBL.Y 28480 011369··60020

A40Mpl
A40MP2
A40Mp3
A40Mp4
A40HP5

0056'7-00018 8
OO~'/,9--00003 I
2420-0001 5
2360-0194 9
0360-0268 6

CHASSIS--POWER SUPPLY
[<RACI<FT-POWER CAP
NUT-HEX-W/LKWR 6--32.'-THD .109--IN--Tlill.
SCREW···MACH 6--32 .:31 ?-IN'··LG 1 iJ0 DE:G
TERMINAL-SLD~ LUG LK-MTG FOR-t6-SCR

28480
28400
00000
00000
211480

011569-00018
085/,9-00003
ORDER BY DrSCRIPTION
ORD<R BY DESCRIPTION
0360-0268

MO MISCEL.LP,NECUS PARTS

2360-0121
;_~360--0113

;~360-0333

2
2
8

SCREW-- MACH 6-32 .5-·IN--·LG pr,N--HD-pOl.I
SCREW---HACH 6·-:32 .;,5-IN-LG pAN-I-ID-POZI
SCREW-MACH 6--32 .25--IN-Le 100 DEG

OGOOO
oaooo
28480

ORllER 8Y DESCRIpTION
ORllf.R BY DESCRIPTION
2360-0333

A40AI 00569-60034 4 RECTIFIER ASSEHBl.Y 2 1:14n0 08569-60034

A40AICI
A40AIC2
A40AIC3
A40AIC4
A40AtC5

0160-4256
0160--4256
0160-4256
o1bO-·42~6
0160-4256

6
6
6
(,

6

CAPACITOR--FXD .047UF +---20X 200VDC CER
CApACITOR-FXD '047UF +-20X 200VDC eER
CAPACITOR--FXD .047UF +-20% 200VDC CrR
CApACITOR--FXD .047LJF .--2I1X 200VDC eER
CAPACITOR-FXD .047UF +-20% 200VDC CER

16546
1,<,546
16546
16546
11,546

CI>I30 B 4nH
CW30 B 473M
CW30 B 473H
CW30 B 473H
CW30 B 473M

MOAIC6
A40AIC7
A40AICO
A40AI C9
A40AICIO

l)lbO-"20~,5

0180-2736
0160-2055
0180-2738
0160'~'20~,5

9
5
9
7
9

7
1

3

CApACITOR-FXD .0ILJF +80-20X 100VDC CER
CAPAClTOR--FXD .015F+75-IOX 15VDC Al.
CAPACITOR--FXD .0ILJF +80--;>OX 100VDC CE_R
CAPACITOR-FXD 51100UF+75-IOX 40VDC AI..
CApACITOR-FXD .0ILJF +80-~OX 100VDC eER

;:;0480
20480
28480
28480
20480

0160-2055
0180-2736
0160-2055
0180-2730
31bO-2D5S

A40AICII
A40AICI2
A40AICI3
A40AICI4
A40AICI~;

0180-2738
0160'-~2055

0180-2738
o 160'--20~,5

0180-2737

7
9
7
9
6

CAPACITOR··FXD 58001lF+75--·IOX 40VDC A:"
CAPACITOR-FXD .01lJF +80'-20X i euvnc [;ER
CAPACITOR--FXD 590 OLJF+75--1 OX 40VDC Ai.
CApACl TOR--FXD .0IUF +80--207. 100VDC CER
CAPACITOR--FXD 2000UF+75--'IOX 75VDC A:"

28480
28480
28480
213480
28480

01110-2738
0160-2055
0180-2738
0160-2055
0180-2737

A40AIC16

A-40AI CRI
MOAICR2
A40AI CR3
A40AICRI8
A40AICRI9

A40AI CR~~O

0100-0197

1901-0935
1901-0935

1901-0662
1901-0935

1901-0935

8

3
3

3
3

3

2

4

18

CAPACITOR-FXD 2.2IJF'-IOX 20VDC TA

DIODE-SCHOTTKY
DlODE-SCHOTTK-f

DIODE-PWR RFCT 100V 6A
I>IODE---SCHOTHY

DIODE-SCHOTTKY

56289

28480
28480

04713
28400

2848C

150D225X9020A2

1901-0935
1901-0935

MR751
1901-0935

1901-0935 •A40AI.Tl 1251-4739 CONNECTOR 17-PIN M POST lYPE 28480 1251-4739

F<RACKET-RTj\NG .406-LG X .343--LG .312--WD
[<Rr.CKET--RTANG .406-I.G X .343-LO .312--WD
F<OACKET-RTANG .406-LG X .343--LG .312-WD
['RM:KET-RTANG .406-I..G X .343-LG .312--WD
RIVET-SEHITUB OVH .146 DIA .188LG

A40AIMpi
A40AIMp2
A40Al MP3
A40AIMP4
A40AI HI'S

A40AIMp6
A40AI Mp7
A40AI MPO

0:160-0353
0360-03'53
0:160-0353
0360·-03~'3

0:161-0004

0361-0004
0361-0004
0361-0004

4

4

RIVET-SEHITIJB OVH .146 DIA
RIVE r-SFMITLJf< OVI-' .146 DIA
RIVET-SEMITIJB GVH .146 D-(A

.180LO

.11l8LO

.le8LG

28480
28480
284AO
28480
onooo
00000
00000
ono00

0360-0353
0360-0353
0360-0353
D360-0353
ORDER BY DESCRIPTION

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

A40AIQI- 1884-0261 9 THYRISTOR-SCR IO-220AB VRRM=IOO 284flO 1804-021.1

A40AIRI
A40AIR2
A40AIR3
A40AIR4
A40AIR5

0757-0200
0757-0279
0757-0279
0757-0279
on.7-0833

3
o
o
o
2

I
3

R(51STOR lK lX .125W F TC;Ot-tao
RESISTOR 3.16K IX .125W F TC=0+-100
RESISTOR 3.lbK IX .125W F TC=O+-IOO
RESISTOR 3.16K I~ .125W F TC=O+-IOO
RESISTOR 5.11K 1% .~W F TC=O+-tOO

;:'!4546
24546
24546
24~46

28-480

C~-1/8-TO-IOOI-F

C4-1I8-TO-3161--F
C4-I/B-TO-3161-F
C4-1/8-TO-3161-F
0757-0833

A40AIR6 0757-0401 8 RESISIOR 100 1~ .12501 F TC=O+-IOO 24546 C4--'1/8-IO-l01-F

A40Al'JRI 1902-0197 DIOnE--7..NR 82 1J ~;X PD=l W IR::;~UA 28480 1902-0197

A40A1XAI
A40AIXA2 1251-,2035 9

NOT ASSIGNED
CONNECTClR-PC EDGE 15--CONT tROW 2-ROW8 28480 1251-2035

A40AI MISCELLANEOUS PARTS

2190-0011
2680-0099

8
I

10
10

WASHER-LK INTL T NO. 10 .195-IN-ID
SCREW-HACH 10-32 .375-IN-LG pAN--HD-POZI

28480
00000

2190-0011
ORDER BY DESCRIPTION

A40A2 REGIJLATOR ASSEMBLY 08569-60043

A40A2CI
A40A2C2
A40A2C3
A40A2C4
A40A2C5

A40A2C6
A40A2C7
A40A2CB
A40A2C9
A40A2Cl0

0180-0116
0180-2141
0180-1746
0100-1746
0180-2182

0160-0168
0180-0291
0160-4204
0160-3670
0160-3451>

I
6
5
5

I
3
4
6
6

I
4

z
I
2

CAPACITOR-FXD 6. 8UF+-I ox 3~VDC TA
CApACITOR-FXD 3. 3IJF+-l ox 50VDC TA
CAPACITOR-FXD 15UF+-IOX 20VDC TA
CAPr.CITOR-FXD 15LJF+-IOX 20VDC TA
CAPACITOR-FXD 18UF+--IOX 50VDC TA

CApACITOR-FXD .1UF +-IO~ 200VDC POLlE
CApACITOR-FXD IUF+-l0~ 35VDC TA
CApACITOR--FXD .0331JF .--1 O~ 500VDC erR
CAPACITOR-FXD .IUF +-20X 200VDC CER
CApACITOR-FXD 1000pF +-IO~ IKVDC CER

56289
56209
Sf,289
5"289
56289

28480
56289
51642
20480
28480

150D685X9035B?
150D335X9050B2
150D156X90201'2
150DI56X9020B2
150DI86X9050R2

0160·-0168
150DI05X9035A2
300-500-X7R-333K
0160-3670
0160-3456 •
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Table 6-3. Replaceable Parts

Reference HP Part c Otv Description Mfr Mfr Part NumberDesignation Number 0 Code

MOA2CII 01aO'~0229 7 I C;,PAcnOR ···FXD :\3IJF+-··t 0'7. 10VDC TA 5628(~ I ~ IID3:.~6X90 I nna
A40A2C12 0180-1746 5 CAPACITOR-FXD ISUF+·-IO% ?OVDC TA ~)(1;?f:l9 150D15bX902(lB2
MOA2CI3 11180-"17·46 5 CAPACITOR···FXD l~}lJFt'-"l OX ?OI,JDC TA 56Hi9 1511D156X90211H2
MOA2CI4 0180-0116 I CAPAC ITOR --FXD 6, 8I.1F+"-1 0% 3~vnc TA 5(,2nlJ 15(1D6B5X903sa;;'.
MOA2CI5 0180--1866 0 I CAPACITOR ..·FXI> 500UF +1'5-'10% 7~WI)C AI.. 28480 111811--1066

A40A2CI6 0160-2055 9 CAPAC ITOll-FXD ,011.lF +80·_·2{\% 100VI>C CFR 204011 0160'''21155
MIIA2CI7 0160-4256 6 CAPACITDR--FXD ,047UF +"·'.!O'X 2ll0VDC CER 16~i46 CW311 B 473M
A40A2CI8 0180-0197 8 CAPACITOR'-FXD 2. 2lJr+-l 0% ~OVDC TA ::j6~!O? 150D~~25X91120A2
MOA2CI9 0160-20~;5 9 CAPACITCiR-·FXD ,01UF +BO···20X 1 aavnc CFR 28400 OlbO···2055
A40A2C20 0160-3456 6 CAPACITOR-FXD IllOOPF +.... 107., II(VDC CEil ~0400 01(;,0"3456

A40A2C21 0160-4204 4 CAPAcnOR--FXD ,113:?UF 1-·10% ~iO O'Jf.'C r;CR ~i16,t2 3110-500-X7R-333K
A40A2C22 0180-1826 2 I CAPACITOR·-FXD I 01lI.lF+50·-1 0% 250VDC AI.. 5b2G'7 39DI07F2501·\I..4

MOA2CRI NOT ASBIGNED
A40A2CR2 1901-0050 3 16 DIODE-SWITCHING 80V 200MA 2NS DO'-35 20400 1901-00~,O
A40A2CR3 NOT ASSIGNE.D
A40A2GR4 1901-0734 0 6 DIODE-pWR RICCT 1NS8tS 30V lA 04713 lN~'0918

A40A2CR5 NOT ASSIGNED

A40A2CR6 1901-0050 3 DIODE--SWITCHING 80V 200MA 2NS DlJ-35 e:B4f:lO 1901"·0050
A40A2CR7 1901-0050 3 DIODE·..SWITCIiING BOV 20llMA t?NS r,O-35 ,.':84811 1';31-03::'",0
A40A2CRB NOT AS~:iIGNED

MOA2CR9 1901-0734 II DIODE--PWR REGT IN5818 30V lA il4713 IN581B
A40A2CR 1 0 NOT ASSIGNED

A40A2CRII 1901-0050 3 DIODE-..SWITCIiING 811V 200MA c~NS DO-35 284FIII 1901--0050
A40A2CR12 1901-0050 3 DIODE-SWITCHING BOV 200M 2ND DO"'35 284811 1901'-11050
MOA2CR13 NOT ASSIGNED
MOA2CRI4 1901-0734 0 DIlJDE-PWll RECT 1NS8tS 30V IA 04713 IN~:'81B
MOA2CR15 NOT ASSIGNED

A40A2CR16 1901-00";0 3 DIODE-SWITCHING BOV 2110tlA 2NB DD.... 35 ~n4nO 190 1-nusa
A411A2CR17 19111-01150 3 DIODE~"SWITCHING 8nv 200MA 2NS JlO···35 28480 l'lOI-IIII~jO
A40A2CR 18 NOT ASSIGNED
A40A2CR19 19111--0743 1 4 DI01)C-"PwR RECT lN411114 41111V lA DO--41 01 ;~95 IN4004
A40A2CR20 NOT ASSIGNED

MOA2CR21 1901-0050 3 DIOI>E-SWITCHING BOV 200MA 2NS DO·-35 2f:1480 1901'-0050
MOA2CR22 1901-00511 3 DIODE-"SWITCHING 811V 200MA i?NS J)O·<~5 28480 1l?O1-0 050
A40A2CR23 1901-0050 3 DIlJDE'''SWITCHING BOV 200M 2NS DO·-35 284110 1901-..0050
A40A2CR24 1901-0·'43 I DIlJDE-PWR RECT lN4004 4C O~' lA DO...·41 01295 lN4004
MOA2CR25 19111-0743 I DIDDE-pWR REGT lN41l04 ·41111V lA DO...41 01295 lN40114

A40A2CR26 190&-0094 5 2 DIlJDE--FW BRDG 40llV 1,5A 04713 MDA--l04
MOA2CR27 1901-0050 3 DHJJ)E... :;WITCIiING 80V 200MA 2NS DO-::\~i 204(JO 1901-0:)50
A40A2CR28 1901-0050 3 DIlJDE--SWITGHING BIlV 200tlA 2ND DIJ-..35 28-480 1901·_·0050
MOA2CR29 NOT ASSIGNED
A40A2CR3ll 1901-0734 0 DIODF-PWR RFTT IN:,OIB 30V lA 04713 IN~i818

MOA2CR31 NOT ASSIGNE.D
A40A2CR32 1901-0050 3 DIODE-SWIn::HING BOV 200MA 2ND DlJ·-35 28480 1901,-0050
A40A2CR33 NOT ASSIGNED
MOA2CR34 1901-0734 0 DIODF·-pWR RECT IN581B 30V IA ll4713 INS818
MOA2CR35 NOT ASSIGNED

A40A2CR36 1901-0050 3 DI ODE..-SWITGH I NG 80V 200HA 2NS DO-35 28480 1901,-0050
A40A2CR37 NOT ASSIGNED
A40A2CR38 1901-0734 0 DIODE-PWR REel lN5818 30V lA 04713 lN~i818
A40A2CR39 NOT ASSIGNED
A40A2CR40 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO'-3~, 20480 1901·..00511

A40A2CR41 NOT ASSIGNED
A40A2CR42 1901-0743 1 DIODE-PWR RECT IN41104 400V lA DO'-41 01295 lN4004
A40A2CR43 1901-00511 3 DIODE--SWITCHING BOV 20llNA 2NS DO-~5 28480 1901-,01150
A40A2CR44 1906-0094 5 DIOllF.--FW BRDG 40llV 1. SA 0471 il tlOA·-l04

MOA2DSI 1990-0718 7 8 L.ED-·L.AMp L.l.JtI-INT=IMCD IF=~QMA-'MAX BVR=~,V ~,84BO III..MP-1401
A40A2DS2 1990-0718 7 LED·-LAMP LUM·-INT=It1CD IF=211t1A ... tlAX BVI1=5V 28480 Hl..tlP-1401
MOA2DS3 1990-0718 7 I..ED-"L.Atlp I..I.JM.... INT=IMCD IF...,,! liMA-MAX BVR:5V ,"8480 111..1':1'-1401
A40A2DS4 1990-0718 7 LED-l.AMP L.1.It1·-INT=IMCD IF=20MA·-MAX BVR=5V 28480 HI...MP-1401
MOA2DS5 1990,-0481.> I.> 1 L.E.D ...l..AtlP LlJtI- INT=I MCD IF=21IMA·-MAX BvR::.f,V 28480 5082-4684

A40A2DS6 1990-0718 7 LED"·L.AMP LLltI·-INT=ltlCD IF=20tlA·-tlAX BVI1=5V 28480 HI_MP'-1401
A40A2DS7 1990-0718 7 L.ED-L.AtlP LllH-- J NT=I MCD IF='.'IIMA-MAX riVR=5V 284BO III..MP-1401
A40A2DS8 1990-0718 7 LED-LAMP LI.JM-INT=ltlCD IF=cOMA'-MAX BVR=5V 28480 HLMp·-1401
A40A2DS9 1990-0718 7 l.ED·"l..AMP I..UM-·INT=IMCD IF=2I1MA-HAX BV~=5V 28-1BO Hl.Mp-141l1

A40A2Fl 211 0-0003 0 1 FUSE 3A 250V NID 1.25X,25 tiL '15915 31~.~(\O3

MOA2F2 2110--0001 13 1 FUSE IA 250V NTD 1.2fiX.25 IJL 75915 312031
A40A2F3 2110-0043 8 3 FUSE 1. SA 250V NTD 1.25X.25 L11.. 28480 2110'''01143
A40A2F4 211 0-0043 8 FUSE 1.5A ;?SOV NTD 1 .asx . ~~5 IJl.. ::.8480 2110-0043
A40A2F5 2110-0043 8 FUSE 1.5A 250V NTD 1 .25X, :?~j L11.. 28490 2110 ...·1104;1

A40A2F6 2110-0004 I 2 FUSE . (.~SA i!.50V NTD 1.25X,?5 Ul.. ,,_~84aO 211 0-011114
A40A2F7 2110-0004 1 FUSE ,25A 250V NTD 1 , 2~iX . ~~:i L1L 2"490 2110-0004

MOA2Jl 1251-41137 6 I CONNECTOR 9"-PIN tI POST lYPE 28480 lZ~Sl-4187

A40A2J2 1251-4740 7 1 CONNECTOR 14-PIN tI POST TYPE 28480 1251'-4740

See introduction to this section for ordering information
*Indicates factory selected value
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Reference
Designation

A40A21'1Pl

A40A2Ql
A40A:?Q2
A40A2Q3
A40A2Q4
A40A2Q5

A40A2QI>
A40A2Q7
A40A2Q8
A40A2Q9
A40A2Ql0

A40A2Qll
A40A2Ql ;?
A40A2Ql :\
A40A2Q14
A40A2Q15

A40A2Q16
A40A2Q17
A40A2Q18
A40A2Q19
A40A2Q20

A40A2Q21
A40A2Q22
A40A2Q23
A40A2Q24
A40A2Q25

A40A2Q26
A40A2Q27
A40A2Q28
A40A2Q29
A40A2Q30

A40A2Q31

A40A2Rl
A40A2R6
A40A2R7
A40A2R8
A40A2R9

A40A2Rl0
A40A2Rll
A40A2R12
A40A2R13
A40A2R14

A40A2R15
A40A2Rl1>
A40A2R17
A40A2Rl0
A40A2R19

A40A2R20
A40A2R21
A40A2R2;?
A40A2R23
A40A2R24

A40A2R25
A40A2R26
A40A2R27
A40A2R28
A40A2R29

A40A2R30
A40A2R31
A40A2R32
A40A;:'R33
A40A2R34

A40A2R35
A40A2R36
A40A2R37
A40A2R30
A40A2R39

A40A2R40
A40A2R41
A40A2R42
A40A2R43
A40A2R44

A40A2R45
A40A2R46
A40A2R47
A40A2R40
A40A2R49
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Table 6-3. Replaceable Parts
--

HP Part c Qty Description Mfr Mfr Part NumberNumber 0 Code

08565-00030 0 1 HEAT SINK-TRANSISTOR 284130 085~)'5-00 030

1854-0611 I 3 TRANSISTOR NPN 2N6055 51 DARt. TO-3 04713 2N6055
1854-,0774 7 I lRANSI5TOR NPN 2N6DS6 sr DARL TO-3 3l.5BS 2N6;)56
1854-0611 1 TRANSISTOR NPN 2N6055 SI DARt. TO'-3 04713 2N6055
1854,-01>11 1 TRANSISTOR NPN 2N6055 flI DAR!. TO-·3 04713 2N6055
1854-0072 8 2 TRANSISTOR NPN 2N3054 SI TO···66 PD=25W 31..505 2N3054

1853·-0052 2 1 TRANS1STOR PNP 2N3740 51 TO"'66 PD=2:::JW 04713 2N3740
1854-0072 8 TRANSISTOR NPN 2N3054 9r TO-66 PD=2SW 3L585 2N3054
1854-0311 8 2 TRANSISTOR NPN 2N4240 81 TO'-1>6 PD=35W 31.505 2N4240
1854-0311 8 TRANSISTOR NPN 2N4240 51 TO-1>6 PD=35W 3L505 2N4240
1884-021>1 0 lHYRI5TOR "SCR TO-220AB VRRH=IOO 28480 1884-0261

1854-0404 0 7 TRANSISTOR NPN 51 TO-18 PD~360MW 28480 1854-0404
1055-·0081 I 2 lRANSI5TOR .I-·FET N-CHAN D-MODE 51 28480 1855-0081
1884-021>1 0 THYRISTOR-SCR TO···220AB VllRM·=100 2fl480 1804-0261
lfI54--0404 0 TRAN5ISTOR NPN SI TO-18 PD=31>0MW 28480 1854-0404
1884-021>1 0 THYRISTOR-5CR TU···2?OAf< VI~RM=100 28480 1804-0261

lf154-0404 0 lRAN5I5TOR NPN 51 TO-18 PD=360MW 28480 1854-0404
1884-0261 0 THYRISTOR-SCR TO···220AFt VRRM=100 28480 1884-0261
1854-0404 II lRANSISTOR NPN 81 TO-18 PD=360~,W 28480 1854-0404
1884-1121>1 0 THYRI5TOR-SCR TO..··220AB VRRM=100 20480 1884-0261
1854-04114 II lRANSISTOR NPN 81 TO-18 PD=360MW 28480 1854-0404

1884-0261 0 THYRISTOR-SCR TO····220~n VI1RM·=100 28480 1884-0261
IB53·-0007 7 1 lRAN5I5TOR PNP 2N3251 51 TO-18 PD=::lI>OMW 04713 2N3251
1884-021>1 0 THYRISTOR-SCR TO··-220AB VRRM::::I00 20480 1804-0261
1854-0404 0 lRAN5I5TOR NPN 81 TO-18 PD=31>0MW 28-\80 1854-0404
1884-0261 0 THYRISTOR-SCR TO····220 AE' VRRM=100 20480 1884-0261

1854···04114 0 ·TRANSISTOR NPN 51 TO-18 PD=360MW 28480 1854-0404
185'5-0081 1 TRANSISTOR .I-FEf N'-CHAN D'-MODE 51 20480 1855-0081
1f154-0079 5 2 '1 RAN5I5TOR NPN 2N3439 SI TO..·5 PD=IW 3L585 2N3439
1854-0079 5 TRANSISTOR NPN 2N3439 SI TO'-5 PD=IW 3L585 2N3439
1884-0279 0 1 lHYRI5TOR-SCR TO..220AI' \,IRRM=·600 3l.585 S201>0M

1853-0221 7 1 TRANSI5TOR PNP 2N5411> SI TO'-5 PD=IW 3L5115 2N5411>

NOT ASSIGNED
0698-'3231> 9 7 RESISTOR 15K .25X .125W F TC=0+-50 28480 0698-3236
0698-3237 0 2 RE5ISTOR 5K .25:t .125W F TC=O+-50 2B480 0698-3237
OBI1..·1673 6 1 RESISTOR 3.9 57- 214 1'14 TC=0+"'400 75042 BWH2-3R9-J

0757-0317 7 2 RESISTOR 1.33K 17. .125W F TC=0+-100 24546 C4'-1I8-TO-1331-F
11698..3157 3 I RESISTOR 19.6K 1:1: .1f!5W F TC=O+·--IOO 2454& C4 '-1/8-TO-191>2-F
0698-3153 9 1 RESISTOR 3.83K 1:<' .12514 F TC=O+'-100 24546 C4-'1/8-TO-3831-F
0757-0401 0 RESISTOR 100 17. • 1~~~~;w F TC=Ot'-100 24546 C4..·1/8-TO-l0 1'-F
0757-0274 5 ~3 RESISTOR 1.21K 1% .12SW F TC=0+-100 2454b C4"1/8-TO-1211-F

11698-'0084 9 I RESlnTOR 2 .1~,K 1';( .125W F TC=0+-100 24546 C4"'1/8-TO-2151-F
0757-0443 0 1 RESISTOR 11K 1:1: .125W F TC=0+-100 24546 C4-1/8-TO-ll02-F
2100-1774 :3 1 RE515TOR-TRMR 2K 5:1: 1414 HIP-·AD.I 1--lRN ;:,0480 2100-1774
0757-0440 7 2 RESI5TOR 7.5K 1:1: .12514 F TC=0+-100 24546 C4"1/8-TO-7501-F
0811-,1661 2 2 RESISTOR .39 sx 2W PW TC=O .···800 75042 ['1olI~2'-39/1OO-J

0757-0418 9 2 RE5ISTOR 619 1:1: .125W r T(;=0"-100 24541> C4"'1/8-TO-619R-F
0757-04·42 9 7 RE5I5TOR 10K 1:1: .125W F TC=0+-100 24546 C4-1/8-TO-l002-F
0698-3151 7 2 RE515TOR 2,87K 1:<' .125W F TC=0+'-100 24546 C4-1/8-TO-2871'-F
0757-0401 0 RES1STOR 100 1:1: .125W r TI::=O '--100 24546 C4-1/8-TO-l0l"F
01>98-3236 9 RESISTOR 15K .25X .125W F TC=0+··-50 20480 0698-3236

0698-3236 9 RESISTOR 1~iK .25:1: .125W F TC=0+'-50 28480 0698-3236
0811-161>1 2 RESISTOR .39 57. 214 PW T[;=0+·-80 0 75042 BWH2..·39/100-.I
0757-041B 9 RESISTOR 1>19 1:1: .125W F TC=O+-·100 24546 C4-1/8-TO-619R-F
0757-0442 9 RESISTOR 10K 17. .1251,1 F T(;=0+-100 24546 C4--1 /8-TO -10 02-F
0698-·3151 7 RESISTOR 2.87K 1:1: .125W F TC=O+'-\ 00 24546 C4-1/8-TO-2871-·r

0757-0401 0 RESISTOR 100 1:1: .1251,4 F TC=0+-100 24546 C4·-1 /8"TO-l 01·-F
0698-3236 9 RESISTOR 15K .25% .125W r TC=D+·-5D 28480 069B-3236
0698-7421 2 1 RESISTOR 40K .25% .12514 r TC=0+'-100 19701 MF4Cl/8-TO-4002-C
0757-0438 3 1 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-TO-5111-F
01>98-3159 5 1 RESI5TOR 26.1K 1:<' .125W F TC=0+-100 24541> C4'''I/B-TO-2bI2-F

01111-,1666 7 1 REST.~rrOR 1 5:1: c.W PW lC=O+-..BO 0 75042 BWH2-1RO-J
0757-0428 1 1 RE5ISTOR 1.62K 1:<' .1~5W F TC=0+--100 24546 C4-1/8-TO-1621-F
0757-0458 7 1 RESISTOR 51.1K 1:1: .125W r TC=Ot·-lDO 24546 C4"'I/B-TO-5112-r
0757-0440 7 RESISTOR 7.5K 1:1: .125W F TC=0+-100 24546 C4'-1/8-TO-7501-r
0698-3444 1 2 RESISTOR 316 1:1: .125W r TC=O+'-'1 00 24546 C4-1 /8-TO-31I>R-'F

0757-0367 7 1 RESISTOR lOOK 1:1: .514 r TC=0+-100 28480 0757-0367
0757-0403 2 1 RE515TOR 121 1:1: .125W F TC=0.····100 24546 C4···1/8-TO-121 R-F
0698-3452 1 2 RESISTOR 147K 1:1: .125W r TC=0+-100 24546 C4"'1/8-TO-1473'-F
0698-3440 7 1 RESISTOR 191> 1:1: .125W r TC=O+--\00 24541> C4"'I/B-TO-\96R-F
0757-0442 9 RESISTOR 10K 1:1: .12514 F TC=0<'-100 2454b C4"1/8-TO-l002-F

0757-0317 7 RESISTOR t .33K 1:1: .125W r TC=O+'-1DO 24546 C4"-1/8-TO-1331-F
0698-7796 4 1 RESI5TOR 14.7K .25:1: .12511I F TC=0+'-100 19701 MF4Cl/8-TO-1472-C
0811-2823 0 2 RE5I5TOR 7.5 5:1: .7'514 PW TC=0'-50 911,37 RS1/2-T2-7R5-.T
0757-0274 5 RESISTOR 1.21K 1:1: .12514 r TC=0+-100 24546 C4-'1/8-TO'-1211-F
0698-4519 3 1 RESISTOR 140K 1:1: ,12514 F TC=0'-100 24546 C4-1/B-TO-1403-F

--
See introduction to this section for ordering information
*lndicates factory selected value
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Reference
Designation

A40A2R50
A40A2R51
MOA2R52
A40A2R53
A40A2R54

A40A2R55
MOA2R56
A40A2R57
A40A2R58
A40A2R59

A40A2R60
A40A2R61
A40A2R62
A40A2R63
MOA2R64

A40A2R65
A40A2Rbb
A40A2R67
A40A2R68
A40A2R69

A40A2R70
A40A2R71
A40A2R72
A40A2R73
MOA2R74

A40A2R75
A40A2R76
A40A2R77
A40A2R78
A40A2R79

A40A2RBO
A40A2R81
A40A2R82
A40A2R83
A40A2R84

A40A2R85
A40A2R86

A40A2TP1
A40A2TPll

MOA2UI
A40A2Ul0

A40A2VRI
A40A2VR2
MOA2VR3
A40A2VR4
A40A2VR5

A40A2VR6
MOA2VR7
A40A2VR8
A40A2VR9
A40A2VR10

A40A2VRll
A40A2VR 12
A40A2VRI3
A40A2VR14
A40A2VRI5

A40A2VR 16
MOA2VR17

HP Part
Number

0757-0465
0757-0853
0757-0401

0698-7794

0698-8417
0811-3290
0698-0083
0757-0442
0751-0422

0757-0401
0698-3237
0698--7794
0811-2823
0757 .. 0278

0757-0442
0757-0278
0757-0401
01,98-3236
0698-7794

0811-1671
0757-0274
0757-0442
0757-0278
0757--0401

0698-3236
0698-3236
0811-1675
0757--1094
0698-3160

0698-315h
0757-0200
0698-3444
0698-3452
0757-0442

0757-0421
0757-0346

1251-0600

1826-0261

1902-3256
1902-3171
1902-0680
1902-3224
1902-3224

1902-0244
1902--0025
1902-3333
1902-3382
1902-0683

1902-0049
1902-31B2
1902--31B2
1902-0244
1902--0025

1902-3301
1902-3070

4330-0145
6040-0239
2200-0145
2190-0004
2110-0269

12'51-3172
1200--0043
1400-0493
0340-041h
0~180-0059

0380-0863
0340-0433

c
o

6
6
o

2

8
7
8
'I
5

n
o
2
o
9

9
9
o
9
2

4
5
9
9
o

9
9
8
9
8

2
7
1
1
9

4
2

B

9
7
7
1
1

9
4
3
2
o

2
o
o
9
4

5
5

9
9
2
9
B

7
B
6
4
5

9
5

Qty

11

10

2

2
2
1
1
1

1
a

18
IS
14

10
4
2
5
3

10
1

Table 6-3. Replaceable Parts

Description

RESISTOR 10~K 11 .125W F TC-~+-100

RESISTOR 51,lK 1% ,5~ F TC=O+-tOO
RESISTOR 100 IX .125W F TC=O+'-100
NOT AHSIGNED
RESIs·rOR tOK .2~X ,lc5W F TC=O+-100

RESISTOR 5. 31( _?5X .125W F TC-0'--50
RESISTDR .1 51 ?W PW TC-Ot-8aO
RESISTOR 1.96K IX .125W F TC-0'-100
RESISTOR tOK 1% .125W F TC=O+-lJO
RESISTOR 909 IX .125W F TC-O+-IOO

RESISTOR 100 1% .125W F TC=O+-t03
RESISTOR 5K ,25'X. .lc.5W F TC:=O+·-'50
»ESISTOR 10K .25% .125W F TC=Oi'-100
RESISTOR 7.5 51 .75W PW TC-0-\"50
~~SlSTOR t.78K 1X .125"'1 F TC=O~'··100

RESISTOR 10K II .125W F TC-O'-IOO
RESISTOR 1.78K 1X .125W F TC~O.-100

RESISTOR 100 IX .125W F TC-0'-100
RF:SISTOR t~iK .25'% .125W f TC=D·.-·-5D
RESISTOR 10K .25% .125W F TC=O+-100

RESISTOR 2.7 5X 2W PW TC=O+o4J3
RESISTOR 1.21K IX .125W F TC-0'-100
RESISTDR 10K IX .125W F TC-0+-l00
RESISTOR 1.78K II .125W F TC-0'-100
RESISTOR 100 tX .125W F TC=Ot--10n

RESISTOR 15K .25X .125W F TC-0'--50
RESISTOR 15K .25% .I~~W F TC=O·t-S3
RESISfOR 5.6 5X 2W PW TC-0'-400
RESISTOR 1.47K 11 .125W F TC-Of-l00
RESISTOR 31.hK IX .125W F TC-OO-l00

RESISTOR 14.7K IX .125W F 1C=0+-100
RESISTOR 5.62K IX .125W F TC-0'-100
RESISTOR 31h IX .125W F TC-0'-100
RESISTOR 147K 11 .125W F TC-0'-100
RESISTOR 10K 1X ,125W F TC=Ot-I00

RESISTOR 825 IX .125W F TC-O'-IOO
RESISTOR 10 tX .125W F TC=O+-tno

CONNECTOR -SGl. CONT PIN I. 14---HH-"[ISC--SZ SQ

IC or AHP LOW-NOISE TO--99 PKG

DIODE--ZNR 23. 7V 5X DO-35 PD-. 4W
DIODE--ZNR llV 51 DO-35 PD-. 4101 Tr.-,. 0t.2X
DIODE---ZNR 1N027 6. 2V 5X DO--7 PD-. 4W
DIODE-ZNR 17. 8V 5X DO--35 PD-. 4W
DIODE-2NR 17.BV SX DO-35 PD-.4W

DIODE-ZNR 30V 5X PD-IW IR-5I.lA
DIODf.--ZNR 10V 51 DO-35 PD-. 4W TC-'. 06X
DI.ODE-2NR 4i.. 4V 5X DO--35 Pllc. 4W
DI0DE--ZNR 68.1V 2X DO--7 PD-. 4W TC- •. 079X
DIODE-ZNR 100V 2X DO--15 POclW TC-'.OB3X

DIODE---ZNR 6. 19V ~;X DO--35 PDc. 4W
DIODE-ZNR 12.IV 51 DO--35 PDc.4W
DIODE--INR 12.1 V 5X DO-35 PD•. 4W
DIOIlE-ZNR 30V 5X PDclW IR-SUA
DHIDE--ZNR 10V 5X en-as PD-. 4W TC-'. OhX

DIODE-ZNR 34. 8V 5X DO--35 PD-. 4W
DIODE--ZNR 4. 22V 5X co-as rD-. 4W

A40A2 HISCELl.ANEO~IS PARTS

INSUI..ATOR-['EAD GLASS
THERHAl. COHPOUND
SCREW-MACH 4-40 .438-IN--L.G PAN-HO-POll
WASllfR-LK INTl. T NO.4 .115-IN--ID
FlJSEI1OLDER-CllP TYPE. 25D--F'J!,F:

CONNECTOR-SGL CONT SKT .03--IN--BSC-Sl_ RND
I NSIJl. ATOR-XSlR Al.UHINUH
CABLE TIE . 01,?"1. 25 ..DIA .14-WD NYl.
INnlJl.ATOR--XS1R lHE_RMA-FIlH
SPACER-RV'f-ON .25-IN-LG ,15c"·J.N·fioID

STANDClFF-RVT-ON .125-IN--l.G 4---4nTHD
INSUI..ATOR-FLG-IlSHG_ NYl.ON

Mfr
Code

24546
28480
24546

19731

19701
<'8480
24546
24546
24546

24546
28480
19701
91637
24546

24546
24546
<'4546
:'.84110
19701

75042
24546
24546
245·46
24546

2.8480
204110
75042
24546
24546

24546
24546
24546
24546
24546

24546
24546

20480

284BO

2fl480
28480
24046
28480
,,84BO

28480
2B480
28480
28480
28480

,,8480
2f14BO
::_B48 0
28480
28480

28480
28490

28480
05820
00000
28480
284BO

28480
:'.:8480
06383
284BO
OCOOO

28480
28480

Mfr Part Number

C4--1/8-TO-l003-F
0757-0B53
C4--1/8-TO-IOI -F

~F4Cl/8-TO-1002-C

HF4CI/B-T2-5301-C
0811--3290
C4-"1/B-TO -1961-F
C4"1/8-TO-l002-F
C4-1/8-TO-909R-F

C4-1/B-TO-l0l-F
0&98--3237
HF-4Cl/B-T 0-1002- C
RSll2-T2---7R5--J
C4---1/B-TO-1781--F

C4-1/B-TO-l002-F
C4--1/B-TO-17131-F
C4--I/B-TO--l 0 l--F
1l698--323b
HF4Cl/B-TO--l002-C

BWH2-2R7-J
C4-1/B-TO-1211-F
C4-1/8-TO-l002-F
C4-1/8-TO-1781-F
C4-1/B-TO-101-F

0&98-3236
0698-3236
BWI-12-5R6--J
C4-1/8-TO-1471-F
C4-1/B--TO-31 62 ..F

C4-1/B-TO-1472"F
C4--1/8-TO-5621-F
C4--1/8-TO-316R-F
C4-1/B-TO-1473-F
C4-1/8-TO-l002-F

C4--1/B-TO-825R---F
C4"1/B-TO-IORO--F

1251-0600

1026-"0261

1902-3256
1902--3171
lN827
1902--3224
1902-3224

1902-0244
1902-0025
1902--3333
1902-3382
1902,,-0683

1902-0049
1902--3182
1902-3192
19112---0244
1932-0025

1902-3301
1'/02-3070

4330-0145
120
ORDER 8Y DESCRIPTION
2190-0004
2110-0269

1251-3172
1200-0043
PLT1 .5-HPS
0340-0416
ORDER BY DESCRIPTION

03110-0863
0340--0433

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts
--

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number D Code
--

A41 08569-60087 7 1 LINE HODULE AND CABLE ASSEHBlY 28480 08569-60087

A41Cl 0160-4065 5 1 CAPACITOR-FXD .IUF +-20% 250VAClRHS) 28480 0160-4065
A41C2 0160-2636 2 2 CAPACITOR-FXD 470PF +-20% 3KVDC CER 284BO 0160-2636
A41C3 0160-2636 2 CAPACITOR-FXD 470PF +-20% 3KVDC CER 28480 0160-2636

A4IFI 2110-0003 0 I FUSE 3A 250V NTD 1.25X.25 UL 75915 312003

A41FLI 0960-0448 6 I LINE HODULE-FILTERED 05245 F1927

MISI 3101-0449 0 I SWITCH-·RKR SUBHIN DPDT 3A 250VAC 28480 3101-0449
A41S2 3103-0102 6 I SWITCH-THERHAL (l.OCATED ON MOA2) 28480 3103-0102

A41 HISCELLANEOUS PARTS

08911-0096 I 1 TUBING-FLEX .04-ID TFE .016-WALL 28480 0890-0096
0890-0291 8 I TUBING-HS .375- DI . 187-RCVD .025-·WALL 2B4BO 0690-0291
0890-0301 I 1 TUBING-HS ,75-D/,375-RCVD .03-WALL POlYO 28480 0890-0301
0890-0402 3 I SLIDER-HS PVF 284BO 0890-0402
8120-0579 2 1 CABl.E-SHLD 22AWC 5-CHDCT JGK-JKT 28480 8120-0579

8150-0447 6 I WIRE 24AWG BK 300V PVC 7X32 BOC 284BO 8150-0447
4040-1770 3 1 CAP SWITCH lLOCATED ON A40A2) 28480 4040-1770

•

•

•
6-98
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• Reference
Designation

HP Part
Number

c
o Qty

Table 6-3. Replaceable Parts

Description Mfr
Code Mfr Part Number

•

•

A42

A42Cl
A-12C2
A42C3

A42Jl

A42HPI
A4cMP2

A4cAl

A42Al Cl
A42Al c;:~

A42Al C3
M2A1C4
A·4?Al C5

A4~.'Al C6
M;,A1C'7
A42Alcn
A4?A1Clll
A42A1Cl1

A42AIC1::l

A42Alcn
A4;~A1CI4

A 1~;IAl r;,. ~';

A42A1Cl '7

A4t.'AlrRt
A~?Al CR;!
A4;:.~Al CR3
A42A1CR4
A4;!Al LR~i

A42A1El

A42A1L1
A42AtL2
1~4~~AlL:3*
A42AIL4
A42All.5

A42AI L6

A1;;IAIMPl
A42Al Hr:.:~

A42AIQI
A42AIQ2
A42A1 1n

A42AIRI
A42A1R;!
A42AIR3
t'\42Al R4
A42Al R5

A42AIR6*
A42Al R7
A4;!AI RB
A42AI R9
A42AIRIO

A42AI R1"1
A42Al R 1 ::.~

A42AIRCl
A42AIR14
A42Al R1s

A42A1"fl

Of.l~if.19-6enl~4 " 1

o160-24~37 I 2
DI6D··;~·n7 I
111110-0094 4 I

1?50····1157 2 I

110569-200;'4 0 1
0')~,67-0D023 5 I

0:360 ··0268 6 I
0470-0013 2
2i?O 0 :1105 4 16
;'360--0331 6 I

00569,",6 () II?'~I 4 I

0160--0127 2 4
n160-"Ol~~7 2
0121-0451 3 2
~l HI 0 ·-47?3 " I
0121-0451 3

1l1:,0 AIl14 ? 1
0160-41l112 II 1
011,1147<16 7 1
111611-,47911 3 1
~1 (d) 4574 I I

0160-45?1 B 1
0160 --0127 .)

111 BII-1746 " 1
n·I?1·a04~) -, 1
1l1611-·O127 2

1 'lJ 1,':1 :1'.',11 :.\ 1
1901-0:"39 3 4
l'IOI"0~,39 3
1'1111--11',39 3
1'1/)1·-!l539 .~

9170-001b 8 1

'n:)I)-~2249 /, .,
91411-11141 7 I
91 DO... ~l.~l~J~; 4 I
91 0O-2;.~49 6
7'1:111 ··;>:171 4 1

9100-2247 4 1

1;":111·11173 :7; :\
1:?50-0095 5 '[

1 (154-' f)247 7 2
Hl54-0247 9
1 :·(~4·-- 0784 'I I

11757-11279 0 1
r. 69B- 7;';;:'J fl 1
116911-72115 0 1
01)90 ··7219 /, 1
116911-7188 8 4

11671l-7176 l) I
0757-0274 5 I
O()clO-"7Z~22 I I
06911-71f18 8
:ll)98··72~8 :1 I

olo'IB-71 08 8
0691)' ·7188 11
II6911-3429 2 .,
Ill)S'8 '34::~9 ;~

11698-72111 2 I

111111 .. 11124 I I

I

I

COMB GENERATOR ASSEMBLY cnPTIIlN :I~I)

CAPACTTO~-FDntRII 5000PF -an -20):. 21111V
CAPA~ITOR-FD1HRU SnOO?F ~'Bn -20~ 20av
CAI'ACITor~-FXD u:r,UF+75·111):. 25VDC AI..

CONNFf:TOR ..·RF :.,MA EEM 1IID ..IWLE ';II-..I1I:M

HOUSINC-COMB GENERATO~

COVER-COMB GENERATDR

A4:~ tHSCfLl..ANEOlJS PARTS

H:,RMINAl. ..m..DR !.IJG L.K-MTG FOR "·11:6 ·scr~

seALANT LOCKTITE B8 GRADE A POtYE IP
r:rREW·MACH 4··4:1 .312·-IN··1 r; PAN..·IID-f'071
SCREW-HACH 6-32 .25 ·IN -i,c PAN·-llO ..PDZT

COM'" r,EN[RATDR [.OAR1l «,PTlON 1101)

CAPA!:Il(W··Fxn 1I1f" +"';7!{\~ ?~~i'Jj')r. ern
CAPP.OTIlR ..·EXI) lIIF ",20):' ;",'if.C CH
CAPACITOR-V TRHR"AI~ I .7-IIPF 17~V

r'APACITOR-··Fxn 6.flPF +-.~irr i anvcc cr:,R
CAPAGITO~'-V T~M~' AIR 1.7·IIPF 175V

CAN.C,[lD~···FX1l 1",:lPF ·t···',):. I:lOVI)C CUI
CAPACITD~-FXI) 1l;~F +-51 lr,tUI)C CER 11'-311
r:APACJrnQ-FXD ?7PF t ·5X 130VDC tE.R Di-3n
CAPACITOR-FXD 1?rr t·~~ l{\CUDC CFR 0·+-30
~A?AI:rlI1R-Fxn tJJOPF • ·lax lJJVDC [:E~

CAPA~JTOR rx~ 1?PF t-~% ?~OVDC CEOR C'··3C
f:A;:'A1~lTnR' rXI) 11:F t· .~~~)'~ ::'~.:,I,:l>C C(R
CAllACI fnl\l -rxn l~.:;~W·I·-·"l (~% ?t:l.,IOC TA
c~rAI~TlrIR-V lRMR-(CR 9-3~PF ?30V ?~ MTG
CAnr{~TTn:~ r°;<.1) 11..1:- +'-?C i.. ;l~;'...IN~ crl~

I)Hlrl~~ ·l;l,oJITc:nl\'!'; H!l1J ::~;J;lr.A ;:_:~s t;n·~~l

l)rnnF-~M SJG SCrl~l·f~Y

DICDF-CM SIG ~r11011KY

DIODF-S~ SIC SCI~OTTkY

DIUDE "~~M SIC ~,q';OllKY

JNr.·IJr:TOR QF"CH"MLf> "l~;OtvH 10% .1:I!'JDX.?l,l..G
INDUr:TIlR PF-CH ..MLD 6RIINH III):. .1115DX.2bLG
IIH:Ur;TOR rile CH"i':I ..D ~7.)NII 'In .11I~,OX.;~(;I..G

INDUCTOR RF-CH HL1l 1511MII 10):. .11I5DV.26LG
INtl)CTOR flF-r.II··MU) 5DNH III'>.: .11I~,1l~.;'bl_G

INDUCTOR RF-CH MlD 1CONH lOX ,lCSOX.?bLG

U.j!~il;I.ATnR··xn·lR nAp ..ci,
CONNFCTOR-~F N H 4'HDlr-FIG"~R

'l::?ANStSTOR N~I", 81 rn- ..~ll ri)=lW rl~8;)OMHZ

TRANSISTDR N~N SI Tll ·39 rr,,"IW Ff=IJr,IIM:IZ
1 RANFil ~;TOR Nfl N 2N3llb6A 81 TO..3 1,>1 rD:;;~,w

RESISTOR 3.1(1~ 1% .1?5W F T~=0+-10n

RESISTOR 511 1X ,05W F lC=D.'-lilJ
RESHJT(lR 51.1 1;:.• 05W f TC::=(I+'-U~(l

lH:~n~;TLiR 1'76 1% • ~:':'IW F TC'-::11···1no
RC!HSTO~ 1t~ 1% .(15W F TC=(H·-10r.

RE!;r:~TOR 21.5 1'X .~~IW F TC=JI.. ·10;)
RCSISTO:~~ 1.21l( D'" .125W r TC'''O·.··-l(l(\
rH::t)ll~TOR 261 t x .:l:'.'IW F TC"';0.···100
RESHiTOr.! 10 1% .O~5!"J r TC:::(H"~10(1

RESlST(IR 60.1 1'1.: .n~·w F Tf>"::n.··li1:J

RESIS1'OR 10 IX .C5W r Tc=n'~-100

HFS'(~lTnR 10 1% . ~~IW F TC-:!)t,·o·1ilO
RESISTO~ 19.6 1X .1?5W F T~=Oi-100

RESlS10R 19.6 1% .125W r T~=O~"·lao

RFSTSTOR 75K 22 .C5W r TC:O+--l0C

?f.i4RO
2H483
5~1209

28480
28400

211400
?U480
JJJOO
211400

2n4nr.
,'11480
7497r,
28400
74970

2841]n
?0400
2fl480
?84110
;-'fl48:l

2H4flll
c1l48:l

~i27r..3

?fl4flO

;"8-\00
284DO
:"OABO
2841l1:
213~80

284Bn

;'~B4B:l

21140r,
,'0480
?B4~~tl

2t1~OO

;:Fl-H:JO
281\00

,04811
2fl4S0
:1-\713

;:~4~'i46

::~4~46

?4~:i46

?4~;46

2451'\6

?~!,,;4b

?4~46

?4~'; ·16
?4~~j 46
24~~6

24516
24546
n:?:nflB
:1:\flSFJ
:?4~.=j 16

016(;-243'7
3160-2437
30J)1 07G0250D2

1250'''1157

01156'1-20024
:185'.9-,00023

031,0"':1:,1,8
0470--0013
ORDER Eft DESC~IPTIml

236r.-r,3.H

016(1,",012'1
H60-0127
107·- r,lOb-02fl
01611 -4793
187·*0106-020

:1160 4BI4
0160·· 4B02
:llbO-47B6
0160'--4790
o1~O-4574

C1l:.0·-45?1
:I I 60-0 127
1~ieJj15bX9(J?(lB?

3J4~~2 9/35PF Nh50
r,lt,r, -01:'7

19J1-0n50
1 <j'{;,". 0::-;39
1') :11 ~,;) 5~Jfl

191: 1"~05,~9
1'/:)] -:1',:\9

9170 ·01116

9100-2249
'1141;--0141
9 t J ()-~:')~:~~;5

91 (l o'··224 tl

91 ;10-2871

91 no ·2247

H'JO-017:1
12~::i(l'- 0 O']~':i

10!'54-3247
10:'~4-0247

2N3861,A

C4· I/B·..Tl:··31(,1·-F
C3"1/8-Tll-51IR-F
C3 '1/fl--TO"5IRI-F
C3 '1/B-TG-19bR-F
C3·-1/8-TO·-1 OR·~

C3-1/8-TO-21R5-F
C4-1/8-TO"1211-F
t3'1/8-TO-26IR-F
C:I"l/fl··-TO ·1 r,R-F
C3-1/8-TO-6BRI-F

C:I 1I8-TO· 10R·-F
C'.3-I/B ··rO-IOR ···F
PM~~~-l/e-Tr,-19R6-F

PM" 55"'1I1l-H"19R6-'F
C:I··1/8-Tr. ·..n:r,2 ..G

0410-1024

Sf'f' introduction to this section for ordering information
*lndicatl's factory selected vuhu-
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Table 6·3. Replaceable Parts
--

Reference HP Part c Otv Description Mfr Mfr Part NumberDesignation Number D Code

A4:l Of1569-bOO69 5 1 HP····Jf: cn:-J.NI::CTn,~ A~';SFMn: y 284HO OB~:j.~,C; ,·,tJti06 f,'

A4:ICI 0161)-4835 7 5 CAPAC} TO,,,-·FXO .1!.W' ... 1 (:'/~ 5nvnc C!.R ?H4I1U G16C'4835
A4:IC2 I)lbO""4A3~; 7 CArr,::IlOR"FXD .111:" "'--1 !\'/.. ~:;(jl)OC CEI~ ?Fl4flC C16i: 483~;

A43C3 n1 iJl) -··1n:~~i 7 c.t,Pt~,r::lTnR FX1) .rur f - 1 :J% ~n·.,'1:r; C(R :'8483 J 1 !:);)-40:?,~i

A4:IC4 I) '160 .... 4835 7 CArAc.rHIR rxn .. llI:c ... "'In. ~:I{ll.JM: Cf*t\l ?n4llll o It. I) 4035
A4~~C5 01100",-483:; 7 CArACITIIR,,,FXO rur t-··"I n;:, e;nl,lfiC CCI~ (In,llnO 01 he· 4n:~':':;

A4:lJl 1?51·-4040 I) 1 CIlNNITnl:' 24· 1" TN F MlCi\'O ~J[l[lON ~~;-:14ne 1?;')1-'-404l:

A4:lll1 o698·-7?2(j' Il ~; pn:.'T~~Tnp 511 t x · o~.·~ r TC','-Ii ~ 10 {'. ?.4~Jq6 cz-t /8-TO '511R-'F
A4~31~ ? 0698--7229 8 RrSl~:;TOR 511 1% • O~,I» F Tc,..n, -HC ?,~~, =16 C::\ 1/8-TO -~:1 W--F
A431l3 0690····7229 II l"r"nXf:TflR :::;11 n ,051.4 F fe::, (:. "11111 ?4~'. :'\6 C::I 1 /Il-TO·-:=il1r;'·_·F
M:3R4 06(iO'~'7221j1 I] 11::'!:~ 1 :'~'l nr~ :'::lt1 1 ~~ • 'I,',W rc-n t ' 1:1 ,I :,~ ,~~.~ ·16 C:3 1/1],,-1() '511f(' F
A431~5 0698,,-7229 8 Rr·~:;r~~TO~ ~;'J 1 1 i'~ , (l5~A F r(':;-c '." -HC '~1:'."6 C~" 1/8.... TO ~'11 r. ..F

A4:3St :'\101,-219('. II 1 SWJ11~1-I-SI s-snnt [lIp· ·f:~. ,rl,E . AS~-)Y .1A ?-:14FlO 3101--219(..

A4:lWI 08569"-600;.:'1 9 1 CABi,E M~~·~FMfit. y. 1-\1) .. In 2840tl Ot:h69 60021

A4:'\ MISCCI. LA~~FnuS fl(..I:;:JTn

08569~- :?OO20 4 2 HP-TO SPAcrR 28400 On5t'?-'2002e

I

•

•

•
6-100
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•

•

•

Table 6-3. Replaceable Parts

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

CHABSlfJ PARTS - ELECTl~ Tr:AL

AT! NOT P,SSIGNED
AT2 0960 -047,' £:.. 1 ISlJl.AHIR··rREq RANCF.":;;2,05 HI 4.4:';(;111 ?f:l480 O?f.P,··047?
AT3 n856~=;j".'60 ot"}c B 3 AT T['NlJATOI>..·3 [IT: COAX 284fH] OS:."i{.5-bU(ple
AT4 on565-~6f)f)9!l 8 AIIEMiAH'R-·3 ilB COAX 28400 OS~.;h5-60390

AT5 NOT ASSIGNeD

AT6 1010..·0118 1 1 TERM\NATION I COAX ~;MA 5D OI·:M 1101 c134flO 11110-n118
AT7 0955-0114 2 1 AT TOIIJATlJR-COAX1AI.. ATTFNlJATION,3D04/· .3 2(1480 09~.i5'-0114

ATB NOT ASSIGNED

III 3160-0;;!~:j2 7 1 FAN ..H:AX 95·-CFM 12BV ~;0/60"'111 21(V 1\117 1.. ?H480 3tl:.{) '"'O~'52

Cl 0160-'4082 I, 4 CAPMT10R·..r DI HRU lJOOPF 20. 20JV LUI 28400 0160-411fl2
C2 o 160-40fl2 ;, CAPAC I TlW ··FOTHR U looopr 20% 20nv cn~ ?n4~10 n HoIl"-40112
r.3 0160··4082 /:) r.APM:lTOR ..·r DI HI'lI.1 II) 0 OPC :~ O'i:: 2001) r.UI ;:?84BlJ n16:J-4nB~~

r.4 o160-40H2 6 CAPACITOR-FOTHRlJ 101i0PE 2G7,; 200V CEIl 28400 01611'4082

El '7170·..0029 3 4 cnnr; ·SHJE.lDTNG Br::AO 28480 9170-0029
F2 9170-01129 3 COIIE-'SHIELDING IIEAO 284BO 9170'-0029
E3 9170-00;!9 :1 r.0I1E·';H1 E.l.DING BEAD 20480 9170-0029
f4 9170-0029 3 ClJRE...5f1IEI..OING f1:::':AfI 284130 9170-00?9

Fl ?110'''1)043 0 1 F:Uf:,E 1. ~,A ;'.'5II IJ NTI) 1 • ;;'~?jX. ::':"i 1.J1.. ;,04811 211 a-u043

FLI SEE A41F11
F! ..2 9135 ...0131 4 I FILTER -i.nu PASS 2.06 SMA 2848t\ (?13~'·O131

FL3 0960···015'7 6 1 FtI... TCR....·Tlm BANnr-IA~:iS DC-l11011 MH1 ;~!D 480 O'J(..O···Ot~i9
FL4 (n~5'~':J048 ~:~ 1 F1.I..1TR ·LUW PA;,f;; SMA-Tn~MB Z,B48D 91 :15-0 048

J1 06;~90-'(,0079 5 1 r.ONNF:r.T8R ..·TYPE N, INI'I.IT (SEE FIGURE' 6 ... 1 ) ?IHOO 9t,2'7C-bCl17(j'
J2 1?~1 ..12n6 IJ 1 QJNNECTOR-17-PTN I'D ~)[ r~ 1.L:3 (MIX B) 20400 1 ;:.~!~; 1-12116
.T:I lc.50-01l1J3 1 (, CONNFCTOR...RF FINe FEM BeL ·'+:0, .f:-Fl< 50 ·(lI·IM 2D48U 1;~~:'j{:·OOO3

(HE,RJ lONTAI. SWFFP)
J4 1250·-00B3 1 r.ONNECTOR--RF II~lC FEM SGL ..HOI..E"FR 5U· O:IM :?ollne 125()-OOB3

(~'ERnCAU

J5 1250-008:~ 1 CONNECTOR"'1'10 BNC FFM SGL -HOI..E -FI< Sf:-·OlIM 20480 1250-0003
(BLANK)

J6 1250-0083 1 CONNECTOR-RIO BNC FEM SCI.."+IOLE-FR 5~i' ·o~ 1M ;·'f:}4DO 1250 ..·0003
(EXT SWEEP)

J7 PIO W(~:':j (EXT TRIGGER)

JB 1250·-0083 1 CONNECTOR..·RF FINC FEM SGL-HOLE..Fll 50···-mIM ;~n480 1;~~:,1I"'00[l3

([<I.ANKING)
J9 1250-"1753 4 2 1ST Ul OUTPUT 28480 1 ;:~50 -1753
JI0 PIO W~4 (21. 4 MIIZ \F OUTPUT)
Jll 12~iO-OO03 1 CONNECTOR'-R F BNC FEM SGL···l-!OLE-·FR 50""OHM 20480 1?~51i-OOEl:l

( RETRACE:>

J12 1250-1753 4 IF TNpUT 3et.4MH7 28400 1;!50-175,'

1<1 3106-00il2 5 :5 SWJ TCH····COAX SPDT j FAJI..·-8AFT OPNj50 20480 31116"'00;~;.'

K? 31 06-002;~ 5 SWITCH· CO,~X SPDT j FAII..~*SArE· OPNj50 284H() 31 us OO;~2

K3 3106-0021 4 3 SWITCH-COAX SPDT;28VDC COIl .; 35M'-27 9D?49 :"1 ::"-1 005,1'-1:1
K4 3106"0021 4 SWI1TH ..r,CAX ~:;p In ;~nVDC COIl. i 3~,H-·27 9D949 315··10D53·..13
K~j 31 ()6-00;~1 4 SWITCH'-COAX Srf1T;28Vnc COJ!.. j35M·*27 11J)ll49 :515 -1 0 O~'~~'" L3

Tl 085b9-'60 027 ~ I POlo;ER IRANSFORME.R A5GEMDLY ?-84no 0856'1··60027

1.11 0960-0635 3 1 MUI.TJPI.IEll, H.V. 284011 09bC-0635

VI 5083-6176 4 1 csr TUDE ;::1480 5;)113-6176

1011 0856~j"'20070 II 1 CABLE ASSY"~INPUT 28400 CR5!:>~=:i '-20 070
1012 08565~20 1B2 5 1 CABI.F ASSY"Ml~F Al TfNUATOll 2841111 oB565 -20 1B;~

W3 on565'-~~O 1B3 I, 1 CABLE ASS"'-~)"lF lNPUT 28480 085:.)5-2:)"183
1014 OB~,)b5"~2(}07.?i 3 1 CAB! E ASBY·-YTF OIJ1'PIH 28480 085/~~j'-2007_'
W5 nO~69'H'2 0 032 0 I CABLE ASSY*·IST MfXER lNPUT 2B40n 08~;11?"~2001>2

W6 OO~565-201B4 7 1 CAfll.f ASSY'-l .0 Gill lPI'" INPUT ;?8480 Gasss -20101\
W7 on565···21)123 1 1 CAnLE A~i~;Y-·1.0 GHZ LPF DIn PUT ~B483 OB~)h5-2012{)

WEI IIn~::'69'''';:!OObO 2 1 CABlE ASBY···YTO Til MIXCI~ 2840U 085b('/'~'2006C

1019 IlO:::;69 ..·?OO:ill I, 1 CAl-:<l..E ASSY ..,FJRnT M[~EI1, 1.0 r.utr-ur :?fJ400 OB~j6?··20 ~L3n

10110 00565 ..·20079 9 I CMILE AS~)Y-TUNTNG STADII.JZI~I~ ?n4RO 0f:l565-20U79

10111 I) O~:;(19--·r~ 0 I) Z 1 7 1 CABLE A~ISY -·E.X"f:.r~ I~rtl.. MDe.:1 20403 n8~;69 ,,,20031
W12 005b9 .... 2(iOfJl 3 1 CABLE ASSEMBLY, EXTERNAL IF ;:!n,I\OO UB7:Jt,9..·2ue61
10113 NOT ASSIGNED
10114 OO~,)69""20 027 1 1 CABI.' A~~SY'-lST MIXER, II' OUTPUT 2lJ480 00369-20C27
10115 l)n565,-~oon3 ..• 1 CAE<I. F: AS!;Y '2.0 MHZ lPF l'l\iPlJT 2U4f10 08:=:;65··20:l 83

10116 08'565,·,20004 6 1 CAHlr An~;Y"·2. 0 MH1 lPF ourrur ;;!O480 cn5~',5 -20nnQ
10117 08565·..·200 B7 9 1 CABI.E ASSY-2ND Cn~lJF~Tr~ IN:'UT ;:!8480 U8;'/.5·200B·7
10118 on569 ...?004;'! 0 1 CtH:II..r: (,!:';!)"r'··,?ND C[lN'JERHR OUIPUT 2n~[ja OB~.:i(~9·"201)42
10119 on~:;65-'2(J(JB5 7 1 CMllE ASfJY.... 2ND r.IJNVFIHER fl)' PA~:;8 ;:~H4no nosss-anuss
10120 005b9-·2005 1} 'I 1 CAf~I...E ASGY-·1 ~;T 1..11 OUTPllT 28400 oa569-·20n~'J

See introduction to this section for ordering information
*lndi('ates factory sI!lected value
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Table 6-3. Replaceable Parts
--

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

lrJ21 na~:i6:::=i*' 611 059 'I 1 CA['Lr. A!:;SY .:.~ :.':, 1 ,4 IF (,au,w) 2041)0 OB~:'i65-bOil59
W;:.~2 tlB~'565"~6t:C~~:i I I CADIF AnHY'-21 ,4 If (GI"CUI> 20QnC 08565 --60 (l8~Mj

1.123 on~d~::j 63061 :3 1 r:ABIY AnS"(··] :l'lMI1Z Ct.t CUIf'LJT ( [ll I,F) 2BH)i) \IB5l)~'~60:)61

W':~4 005b5--6008li 2 1 CAULC A~;SY '-21 .4MH7 If ourr-ur (VlOIXl') ?8480 OU:.(,e;·-60C8i.
W25 on5l>5"~bn 070 4 1 T:ABI..~ MiSY ··-EXT nnCf·,'R ') NPIIT (J:lRG!.l.ll4) 284no il8::j('5"-bO n7 0

W:i!.6 08565..-600eo 6 I CAHIF ASSY·-YTI1 TO AIIX n (1'1"0) 28401: on::jl:t~'-6000(1
~27 on::iAS 630r:n 7 1 CABLF. Af.!)Y-·"1'li- TO AIJ}( B ((IRPI\GF.:) 20400 3a5(~::r-bonOl

W:;~I! 08565--60066 a ? CAnLf ASSY-RJlmON, F"rQ CO;lTROL 284flO 08",1.5,-60061,
W:!9 00:::;69- 60 O:'~l 1 1 CAr'l';: AS8Y-'RlBEGN,FRGNT !-~ loJ no, 50 ..prN 2n40:l n8~;:)?-H6(}031

1.1:10 013565--60064 6 1 CAIILf A:-;t~Y -R I FlHDN t FRONT SWI rCfI I:[).~RD 20400 00:'65-60064

1.1:\1 n3~69-'b30311 3 1 CA[:l.~ AnSY-·R 1 r.:[.nN t ~F.AR C,WITf.H BP,ARI) 20480 OBc,I,9 '-60 0:30
W~:ti2 Ofl~:j65H~600b(:' 8 CABLT' Ann y 'H'p J f1f:ON) FRE'Q DI',PLA'T 2H·~80 on~';b5"-60 n t:1/:'
1.1:33 08569-60081 7 1 T:A[ll F. ASS'(-VIDFfJ 2841'13 08569-60081
1.1:\4 08569-60019 5 1 CAn'. r Af;SY··CRT 284f:lG r.85f:J9-6G019
1.1:\5 Of:1Sh5-6:l091 9 1 CABl.e: Af:iSY"X ,,''( l)EFL.r-:CTION 28010J 085!)5-bOO91

1.136 NOT M,BIGNEO
1.137 I\OT A5~nGNE.D

1.138 NOT AS<HGNEO
1.139 I)1!56'7--60 0:'17 7 CAm ..E HARNES~;-l ~:;T CO~V[~TCI~ ?IHBf. OO~,('9--601137

I

•

•

•
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•

•

•

Table 6-3. Replaceable Parts

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

OPTION OCl
CHASSIS PARTG - EL.E:CTRICP,L

AT9 ()056~j'-bOOge B ATTnIUATOP, C(MX, 30 Dr, 2840(~ OB:';(,5··60090

CRl 1901···002fl s 1 DJODE···PWll RECT 4COV 750HI~ DO··2<"/ 2n480 1 'I 0 1'-0 0 ,!8

K6 3106-002~ :; SWITCH ··CO,;X srnr , FAII..··SAFE OP~1 i 50 ;!fI480 31 06"·OOi~2

53 3101-2.426 7 1 SWITCH-PB DrDl ALTNC .:?5A 115IJAC :~O480 31 (J1--242(,.

U2 0955--0149 3 1 MODULE-DIODE RECflVERY Dnv,c FREQ=leOMH7. 2U4BO 09~,5'-O149

WI 08569-20021 :5 1 CABl.E A:'5Y-J.NPur 28480 OB5b9···20021
W40 08:569-20037 3 I CABI.E ARSY'-SWfrCH TO 3DD Prof, :?n4BO 085::.9-20037
W41 08569--20022 I.> 1 CABLE AGSY-S~ITr,H TO AlTENlJATflR ~B48~ DB~i69-20022

Set' introduction to this section for ordering information
*Indicates factory selected value
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Table 6·3~ Replaceable Parts

Reference HP Part c Oty Description Mfr Mfr Part Number
Designation Number 0 Code

CPAS~:IS Pt,RTn -- FL ~CTR t[',\L
OPTION 400

HI 311.0--0359 4 1 rAN-TfIAX l;.~O·-CFM 4~"'56VDC 1 ,105'<V··-PlrL ;'n4f.lO 31.60 -uxsa

C~:i OlBO-1f.lb6 0 1 CAI'ACnOR -rxn II.W + -1 0% 6(J(:\.'DC I'OL.vr: ,'84no 01 flO··18(,(,

R1 01098·,-3391 7 1 RESnlTOR 21 . ~i no ,5W F TC:::·(\·.····tlll.t i?e4fln 0<.'i0·-33'71

•

•

•
6-104
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• Reference
Designation

HP Part
Number

c
o Qty

Table 6-3. Replaceable Parts

Description

CHASSIS PARTS - MECHANICAL

Mfr
Code Mfr Part Number

•

•

0360·-02&0 6 2
052_0-01f.1~3 0 2
0590-1251 6 I

12~:i()-1753 4 I
1400-009;\ 2 6

2190··0007 2 4
21'/0"0016 3 6

2190--0068 s ;~

2190-0104 0 I
2200-0 I 0;3 2 7
22nO····Ol07 6 4
;.?;.~OO-O165 6 2

2;~~60···noal s 1 ~_:;

2360--0ID 2. 26
2360-0114 3 2
2360 ·-011 s 4 26
2360-0131 4 4

2:360-0198 3 I
2360-0236 0 4
2:\60- 0360 I I
24;~O-OOOl s 4
24;~0-0 003 7 4

2510-0130 0 ;3
251 0· ..ui '12 6 16
;~~:'BO-O0 03 5 3
2.6lJO-017;~ I 4
2950-0001 8 6

2950-0035 f] 3
29~jO-013;:! 6 I
3030-0220 4 9
30'50,,00913 6 2
3050····0152 3 6
3050-0027 I 3

3050-083'7 I 4
812 n-262~:i 3 I
5020'-8805 a I
50;~O-8806 9 I
50~.'O-BB37 6 3

08~;b5-00009 3 I
5021-3~"!51 0 I
08565-00018 4 I
08565-2.001:,5 ;\ I
0856:;-20100 7 I

005(:.9-00 nu1 9 I
I) O:=:i69-··11 0 na;_~_~ 0 I
08569-00005 3 '1
00569-00007 s I
OB569·-00001l 6 I

OB5&9-()(}OO9 7 I
OfJ~)69-'OOOII I I
OB569·-00015 5 1
00569-000;"4 6 I
on~';69"'20 tl?5 9 I

00569-60041 3 I
1460-'1345 5 ;:!
4;\24"'0 105 8 2
5040-7201 8 4
5040·"7t.~02 9 I

5C40·-7;?19 8 I
5040-7220 I I
~.'; 04 0 -·7;:.~21 2 4
~iU40~"7235 8 I
5040-7253 0 I

5060-,0428 9 I
fiObO-9f:135 0 I
5060····9847 4 I
5060-9D62 3 I
'5060-9942 0 I

5061-2033 8 I
OO~69""90 0'36 'I I
OU5&9-0004~~ 9 I
llB~)611"-'6lJ 042 4 1
01l569-00019 9 I
1l905-'0960 9 I

TERMINAL-SLIW LUG LK····MTG FO~-tt:"~'SCR

SCREW-·MACH 2-5t~ .188-IN'··I_G 8? DeG
Nur···gpCLY 1~)/3;:.~-·-32"-Tltn ,1." IN···T1·.1( ,5f,?,·-I"JD

HA~~DIIARF-' ,T;> CD:-lNECTOR
STRAP ,SECURING,f'OIlFR CADLE TO D:U'f'I. AY
MOTHER90ARD,pOWCR SUPPLY CABLE TO Ci·I.~SSI

WASllLR"·I.K INTI. f NO.6 .141 ..·IN,,·ID
WASHER-·LK INTL T 3/8 IN ,377·,·IN··ID

WASI·jER··LK INfl. T In IN .~'01:5·-IN"-I1I

WA~;IICil"LK INTI T 7/16 IN .439..·IN·-In
SCREW··MACII 4-AO .23..·IN·-LI:: pAN-HD·-pDZI
SCrlE.W"Mr,CH 4·4 I) .17'5·"1.N ..·I.I; Pt.N·..llD-·PDlI
SCREW'-MAC~' 4,-40 ,25··IN·-L.G 82 nrc

M.JT-HEX···DI:t."CH(.,M 4 ..AO·1HD .1194 ..IN··1I-11(
SCREW·MACH 6-32 ,25-IN·LI:: PAN-HD-pDZI
SCREW-MACH 6-32 .25-·IN··I.G 82 Drl~

SCRrW-MACH 6-32 .312--JN--L.G PAN--HD-POZI
SCREW..·MAr.I·j 6"':1;> 1.1;>"i·IN..·IG PAN-Hf,,,-pOZI

scr~EW-MAGH fl---3? ,43a··..IN··l...G 100 Drc
SCRI,W-MACH 6 ....3;'! . 1112·IN· II:: pAN ..·llD·-poz I
SCRE:W··MACII 6 ..3;> . 4:18··IN ..1...1:: 100 Df::G
NlJT··..HI1:X-·W/LK.W\? fr'32>-THD ,1. 09··~J.N-THI(
NUT"I1EX··DI<L.-CHAM 6·-3;>·-Tlm .094··IN·-TI1II.

SCReW·MACH 1l'3;> :~ ··IN ,·L.G PAN ··HD·-PDZ.1
Sf:RE~-MAC.i B-~2 ,~5-·JN-'I.G 100 D~G

NUT"+IFX-W/U(WR O·..32 ..·Tlm .1;>5 ··IN -TllK
SCREW..·MAr.H tt\<~;? ,3'7~j-JN··I.G 100 DE·:C
NIJT'·HEX·-DBI.-,CI·IAM 3/8'3;>'TIID .094-,,1N"·TII'(

N~f-HEX-DDL-CHAM 15/32-3?-THD
NUT"HEX-Dnl.-CHAM 7/11o··2f1·-TllD .0']4"·IN··Tl1II.
SCRFW···S!(T UD CAr 2-5(j . HID--IN·..,LG snT ....300
WAf;IKR·r-L M1L.C "D, ;0 .094 .... fN ..ID
WASHFR-SHLDR ND. 8 .1'72-IN-ID .43D ..IN·DD
WASHI~R·-Fl. Mrt.C NO. In ,~:lO;""'IN'«D

WASHER·-FL MTI,C NO, b .149--1N--ID
CABL.E ASSY 1 lJAWG 2 ·CNOCT fll ..I<. -JI( T
FRllNT FRAME
RE.AR [RAMI;'
cnr~NER STr~UT

BRACKET·-5I..lppIWT, P. C, flIJAr~D

pLATF-RIGHf BIDI...
HI\lAr.l<ET··-RFAR ,VCX.O ~ ]PD CON'VIERTEI~

D1VIDI...R-FRONf VERTICAL
STRUT"·LOWER ~ IGIIT

SHIELD-X-Y AMpLII...IER
~H-ll:E.LD··-Z AXIS
f,11ACI<FT-MDTHERI<OARD MDUNTING
pLATI:.... TllANSFORMER MOIJNllNG
DI'JIDLR·· CE.N1TR

STTFFE.N[R·-CENTF.'R DIVIDF.R
['RP.CKET-fRllNT, I/O I' .C. BeARD
flRACI(f:T·-vcxn ~ ;?iRP CON'JCRTeR
1<RACI<ET....pOWER SUPPL.Y TIE Dll~N

CLAMP-CRT SUPPGRT

KNOB ASSEMDLY-VIDED FI~fE:R

LEG ..BOTTOM COVER
PAD·· TDP CO'JICR
FOOT(STANDARrl)
·tRIM, TOP

STRAP, HANDLE, ~AP-F~ONr

STRAI', HANDL.E, CAP '-REAR
FDDT- REAR
STRAP HANDI. E··SIDE
BEZEl.·..CRT

F'fI..lER ASSY: AIR
CllVr:R··TOP
COVEr~'-BnTTOM

COVER"SIDE: csrn .»
COVICR··RIGfn SIDE

INFO TRAY ASSEMBLY KIT
1.~FnRMATION CARD-ENGL.ISH
PANEL-RIGHT D~(SS F~ONT

KNOB ASSEMBl.Y···S~LEP-·lIME/DIV

IDfAC'ifu'-MIXER MOUNTING
GA~'I(:".T""INSI.JL.ATI"G YTO

;:~B4fHJ

CHGeO
OOGOO

28400
?D40r.

20400
2D400

;?H480
2\"),480

neeen
.)11 n,)0
tH: (j or.

~'11 480
nnr: ell
onnoo
OCIlOO
OOCIlO

neooo
00 I. 00
;~~J48tl

or: r. 00
eunn0

oeeoo
"~OOO

nr. GOO
?n.clOO
0(: CCe

eeoeo
or, f. CO
01:eno
;:·:n480
;"114flO
2D400

20CWO

?B400
28400
2B48U
284DII

2f:l·l\HC
28400
:~n 480
284DII
284HO

284DO
~'IH80

;>D4De
28400
?040:l

2rl490
?fl4FIO
2.;;t480
2fl400
2fl,1l0:)

2840n
:.:::0480

2840n
;~84110

~'B ·\RO

28400
28400
;:.IHBD
284f10
28480

;'.'8400
2848n
,..8480
284DO
~~A4H o

28400
28~BO

284DO
2114110
2840n
2Bql111

113t.tl '-02hO
ORDER 1<Y DESERIPTIDH
O~DFR BY nESC~IPTION

1250"175,3
1400 ··0 09;1

21']0 000'7
21 ']0 ·001l.

::!19n·· 00b8
2190· 0104
DIHWR BY DFSCf'IPTIDN
nrn·ER [IY DESCR1.PTICN
ORDr-::I~ BY D(!:~c:r~ IPTION

(.~~?6e.... ;) [J:)1
DRDER BY DESErllPTIDN
lJ,1DFR BY Du,,;rn PTI lJN
O;"~J)ER BY nr~~~GI~\IPTION

n~J~fR BY DEsr:RJPTION

o~nER BY DrSf~RIPTlnN

ORDER BY D~SCRJPTION

2~bO"'O'3t>(l

rll'DER BY r,FSCr'.lPTIllN
DRDER BY DESCRIPTION

O~LER BY nr:SSRIPTION
ORDER BY DESCRIPTION
O:~D::::I~ BY DeSCRIPTION
26DO"'*0172
ORJlER BY !lE:SCRIpTIDN

ORDER BY DFSERlpTIDN
ORDE:R BY DFSCRIPTIO:-l
ORJ)EI~ BY D(~lCRIPTION

30r;0 .. J0913
xnsu-n 15;~

3050,·OO?,·7

3tJ~iO'0837

fl1?r.'"·2625
51l?f, ..SD05
~jo?(; ..·aBtln
su;?G·-SO:S7

n8~:;~;,~.1··- 0IIen?
50;:'1.1 ....32.51
OP,::=it.5·~OOOlf:l

085l.5·~·2011"'5

(~n~jbS"'20100

oe369····00001
06~;(,'/-00 0 112
on~569-0(l005

OD5b9'-00007
IIS:·.';I,9··000as

C8~:jb9-0 (l o09
08569-,00011
OB~:;69-00(j1~,

01l:;i69-·00li24
08:':;69·,,20025

t~B5tI9-btl041

1460-'1345
4:~24-·01 us
5040,-7201
~.)04n-7;?1l2

5040,,·7219
~;04C····722f.\

5n40-72~!1

so40 ,,7235
5040·-725,~

!=i060-i1428
5 n6 (~···9B:!'i5

~060,_llA4'7

~;ObC-9t16~

ei060 ··..9942.

~i061""'2033

08569-90 :)36
08;=;69'··00043
OB~;6?~"60:l42

(l8~'i(:.8'·-OO(119

09a~'096B

See introduction to this section for ordering information
*lndil'ates factory selected value
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Table 6-3. Replaceable Parts

•Mfr Part NumberMfr
CodeDescriptionOtyc

o
HP Part
Number

Reference
Designation

-+-.----+-+---t---------------1f----t-----------1
3050,-0647 1
14S10"0841 7
nO~,;69"'?0018 0
OB5b9-n 00l~') 2
01l%9-'000B :\
OB569--0 0047 3

4
4
1
'I
1

WASfU'"R· INSULATING SHOULDER
CQUI:)I.ER-'SHAFT ~ DTSPLAY ADJU~1T BO:.'1RD
~;HAFT·-·DISPL.A'f AD,lI.,Sl l::OARD
B!~ACI(FT·-·P. C. BOAR}) GUIDE"
HOIJ!HNG--H.V. POWER GUPPI..·(
SHln..D··-DIAS Aft,nJr:T

28400
2H4HO
2B4flll
2840(1
?134na
28480

3050-0647
14<7(\,--0841
OB~.if)9-~20 fit B
OO%?·-OOI:1;:'
OB~Sli9-00a13
00569-11 (\ 047

!I8~;brl "6;) n~;~ 1
013569-00044 0
08569-00{l::~6 8
llD5b9····60:l1B 4
013569-60017 3

smm.n AS~;EMr;lol' DATA CONVERTeR
PANr:L"-RFAr~

SHIELD··HI:I-IB
surm.o M;SEMBl..l'·ERT
CRT RF'Pl.ACFMENT A~;SEMFJI.Y

C.BqIJIl
28400
28480
2B4FIII
284BO

08~."('9-··60 i1~n

I,B,:,69--(\0044
Oa~'5t,9-00026

085{,9-60018
OD5b? ..-60nI7

0460 ..0114 '.\
4:320-0;~11 0
7120-3812 t
08569·-000t'5 7
o8558-2 0 036 9

TAPE ·INDL 1.25-IN-W ,25·-1N-T POL.YIJ-FM
RIJDflFR"'CRT
l.AflEL-SAfEry WARNING, CRT
E<RACI<CT--INPlJT C:C:NNECTOR ~ ~;O OHM loP-P.D
CIRCUIT E.NCU)S!.H~E} 8TH IF ASSEMBLY

87730
284BG
284BO
;::8400
28480

lESA 761-4763
4321:·... 0311
712G-3812
08'~'j69-00 025
O. "-.59~-2C03b

r)B~;~;n'~'200:~7 /)
0'D558'-?0087 0
08565-·0001:3 9
OB565~'O 0023 1
08~i65-200~.;il 7

08~i65-200(y3 7
08~(')5-'23n96 II
oB569-0 002? 4
15~~o-··onI14 7
00565-0 n04;:'\ 4

2

1
1
1
4.,

CJRCUT:T E:NCI..O~:~l.lnE·"l~'iT IF ASLf:.MBL '(
P-IRCUIT EtlCLlJSU:'[·-4TH ~ 51"11,If ASSY
rmr..CI<.FT···IF ASFiF:MOl..·() rRONT
DRAr.K [T _.I r ASSEMBLY) R[Ar~

CIRCUIT EtlGI.lJSI.WE ... 3PJl ~ 7TU, If' ASSY

CIRCUIT EtiCUISURE-6TH, rr ASSEMBLY
CIRCU1T ENCLOSll~E-'2NO, rr ASS~MBI_Y

BPACI(ET-l.OWCR PC
SHOCK MOUNT ·RUBt(R} FAN
fJRAC1<r..r"-FAN

2fHBO
;:18400
?oqnll
284BO
?f.l4BO

20480
21HUO
28480
,'[14811
28480

,~8'-201137
0, '(1"-2111187
OB,). ~-M00013

0051,.',-110023
08~65"'2005'

n, ;'[15·-20 c93
OB~.;:15M"20:196
Of:l569..·00e22
1':;?O-·00<74
OlJ%5· ..01l042

08~;65'~030~;~ n
OB5b5·-200bll 8
12~jl'~'120b {)
1.;~51-3957 6
1251-,3963 4

1251-4050
3100-3403
0300-,0089
0~;90-0382

Of,£~4-'026a

1400-0017
6960-0001
7120-4B35
8090· ..0394
13090-0402

2

2

o
3
o
4
5

1
4
1
1
1

9
~9

1
1
:.\
1

COVE.R·-Cr-.N
STUD·..SHOCK MOUNT) FAN
GO~NECT(lR -17-'P IN F, MAIN CADI..F HARI'f~;G

CONNF.'CTOR·-10,,-PIN F, MAIN CABI..E HARNESS
CONNECTOR Kl=::Y~1-MAIN CABl.E HARNESS

CONNECTOR···15··PlN F ,MAIN CAnLE HARNEfiS
SWITC~-VIDFO FILTER
HTANl)C:FF-HEX 1. ~.~~···JN-·LG 8'<:\;'~1Im

THREADED INSEPT"oNUT 2···5& • 0~;9"-lN'-'LC SST
SCllF.W-··1PG 4-,24 . 375···IN-·t.r, PAN·~lfD-·pn7J

CLA~P-CAflLt .312-DIA .375-WD NYL
Pl..I,lG",";Dl.E DIJME-+m Ff.R .375 ·O+IOI.E SlI..
LAflEL-INFOl'MATION .75-lN··WD 2-IN·-I.C PPR
::;CLDE.R·IJS O···IN-·OD PVIF CI.R INSUI
SOL.D:CR SLEEVE II-W"-OD PVIr CLR INSlll.

20-400
2841111
;'fJ48 II
:'0400
2B4811

20480
284BO
0001111
2fl4DO
aOlloo

20480
28480
2D4CO
21HBII
20480

1)8565-00056
OB5!·j5 ..M 2 0 06C
1;::~:;1""12Ab

1?:::il···3957
1<'51-3963

1?~il"-4050
31 CO-341l3
DRCER BY OESCRIPTION
OS9G-·03B2
ORDER BY DESCRIPTION

14Illi·-0017
1>'7611-0001
71 ;>.0'-4835
8090-113?4
111l90-0402 •

14nO-'OO~~5 n
08565,-00117 4
08565-00118 5
9135-0052 8

'5
1
1

CLAMP" CABLE .5···D1A .5--WD NYL
flflA~.:Kn·-MOl.lNTING, RF SWITCH
DRACKET--MIJUNTING, Al tENI.I{\TlJ~

RET CRT FACEPLATE 4. ;~35"W

2f148 0
2134nr.
;::!B480

28480

14110-1I11;.~5

08~=';(,5 -0 0 117
08565-0011B
9135·-()052

CI·:ASSIS PARTS MECHAtII CAI_

0370-0606 7
0520-0173 2

OPTION OCI
flE.ZrI_-PUSHFJUTTON 0 .3;~O-IN SQ: JADE GRr.Y
SCREW-·MACH 2··56 .leBo-IN·-LG PAN-+lD-POZI

2134130
0110011

03711·-0606
ORDER BY DFC:;CRIPTION

::'190-0014 1
2200-0151 0
22'10--0009 3
:~360-0 117 6
~'jn40·-8821 n

?
2
2
4
1

WAS~'ER-LK INTL T NO.2 .C89-IN"·ID
SCREW··-MACH 4--40 .75·-IN·-l..G PAN·-HO--P07.I
NLJT-·HE:X"':.//LKWR 4-,-\0,-,11-11> . 094-·IN-..II1K
SCREW··-MACH 6-32 . 375··-IN ... 1.C PAN-·HO-·POZI
PUSHI.IJTTON ... EQUAflE, DLIVE (;RAY

2H4fJO
00000
11111100
011000
20483

219r.-0014
ORDER BY D~SCRIPTION

ORDF.R fly DEECRIPTION
ORDER BY DESCRIPTION
~;040 -'OB21

08569-0004;> 8 PANEL-DRESS, FRONT DISPLAY 284BO C8569-00042

CHASSIS PARTS .... MEr:HANICAL
OPTION 002

0360-1666
1400-0049
231>0..·0197
:~050--0;.~27

o
8
2

TERMINAL STRIP 5-TERM PHfN 1.89-IN-L
CI._AMP--CAFJLE .812-DIA .5·-WD NYI.
SCRF.W--MACH 6-:~2 . 3"i5-··JN···l G PAN-··IiD-POlI
WASHER···Fl MTLC NO. 6 .149-·JN-ID

2n4AO
284EHI
1111000
28·480

03(,(l'-1666
1411C-0049
(,RCER BY DESCRIPTION
3050-0227

•__1 --'--'-__-'-- --'-__--'- --'

See introduction to this section for ordering information
*lndieates factory selected value
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Jl

MP7

MP6 ~ -:

~~MP5

MP8

MP4 ~~'

...-

.>:

•
Reference HP Part C

Qty Description Mfr Mfr Part
Designation Number D Code Number

11 08569-60079 7 I Connector Assy (Type N) 28480 08569-60079

J1MPI 1250.Q914 7 I Body: RF Connector (Type N) 02660 131-150

J1MP2 1250.Q915 8 I Contact: RF Connector (Type N) 02660 131-149

J1MP3 5040.Q306 0 1 Insulator 28480 5040.Q306

J1MP4 08555-20093 5 I Center Conductor 28480 08555-20093

JIMP5 08555-20094 6 I Body: Bulkhead 28480 08555-20094

JIMP6 2190.Q104 0 I Washer: Lock 0.439 In. ID 00000 OBn

J1MP7 2950.Q132 6 I Nut: Hex 7/16 - 28 00000 OBn

J1MPB 08761-2027 4 1 Insulator 28480 08761-2027

• Figure 6-1. Input 50n ConnectorJ1, Exploded View

6-107



•

•

•

Table 6-4. Rack Mount and Handle Kits

PPart C Description Mfr Manufactu rer's
umber D Code Part Number

61-0090 3 Front Handle Kit-two handles, seven inches 28480 5061-0090
high, and necessary hardware

1-0078 7 Rack Mount Kit-two flanges, seven inches 28480 5061-0078
high, and necessary hardware

6Jl-0084 5 Rack Mount Kit with Front Handles-two 28480 5061-0084
handles, seven inches high; two flanges,
seven inches high; and necessary hardware

61-2072 5 Rack Mount Kit for instrument with 28480 5061-2072
previously mounted handles-two flanges,
seven inches high, and necessary hardware

!

,

H
N

50

2 506

4 50

3 50

Item
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Model 8569B

7·1. INTRODUCTION

Manual Backdating Changes

SECTION VII
MANUAL BACKDATING CHANGES

manual to your instrument by changing it as indi
cated in this section.

7-2. This section contains information for adapting
this manual to earlier HP 8569B Spectrum Analyz
ers. If the serial number prefix of your spectrum ana
lyzer appears on the title page of this manual, the
contents of the manual are directly applicable to your
instrument. If, however, your specturm analyzer has
serial number prefix 2229A, you must adapt this

7·4. MANUAL CHANGE INSTRUCTIONS
Page 5-5, Table 5-1:

Delete A21R132 OFFSET 2.

7-3. If your instrument serial number is not listed
on the title page of this manual or is not 2229A, it
may be documented in a yellow MANUAL
CHANGES supplement. For additional important
information about serial number coverage, refer to
INSTRUMENTS COVERED BY MANUAL in Sec
tion I.

•

•

Page 5-40, Paragraph 5-17:
Delete steps 11 through 26 and replace with the following steps:

11. Switch SWEEP SOURCE to INT.

Vertical Gain Adjustment

12. Adjust front-panel VERT POSN screwdriver adjustment to set CRT trace at bottom horizontal
graticule line. Note voltage at A21TP5.

13. Connect 100MHz CAL OUTPUT signal to INPUT 500 connector and adjust front-panel TUNING
control to peak looMHz signal on CRT display. Set RESOLUTION BW to I MHz.

14. Adjust front-panel REF LEVEL CAL screwdriver adjustment for 800mV plus offset as measured at
A21TP5. (Be sure signal is peaked with front-panel TUNING control.)

15. Adjust A5R25 VERT GAIN to set signal levelon top horizontal graticiule line.

16. Disconnect 100 MHz CAL OUTPUT signal and repeat steps 12 through 15 until no further adjust
ment is necessary.

17. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B
top cover.

Page 5-114:
Add paragraph 7-4 of this section (including Figures 7-1 and 7-2).

Page 6-19, Table 6-3:
Change A6R28 to HP Part Number 0699-0172, Check Digit 8, RESISTOR 3M 5070 1W C TC = 0 ± 250.
Change A6R29 to HP Part Number 2100-3358, Check Digit 3, RESISTOR-TRMR 1M 20% C SIDE-ADJ
I-TRN.
ChangeA6R30to HP Part Number 0699-0551,Check Digit 7, RESISTOR 5.3M 5% lW C TC=0±250.
Change A6Al to HP Part Number 08569-60006, Check Digit 0, TRANSFORMER ASSEMBLY-HIGH
VOLTAGE.

7-1
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Page 6-22, Table 6-3:
Delete A8el2 through C20. •
Add A8LI, HP Part Number 9100-0210, Check Digit I, INDUCTOR RF CH-MLD 100UH SOlo
.166DX.385LG
Delete A81lPII.
Change A8UI6 to HP Part Number 1820-2592, Check Digit 0, IC OSC TTL LS.

Page 6-23, Tabk 6-3:
Delete A8U4O through U42.

Page 6-24, Table 6-3:
Change A9C2, C3, C5, C6, C14, C16, C17, C18, and CI9 to HP Part Number 0160-2055, Check Digit 9,
CAPACITOR-FXD .01UF +80- 20% 100VDC CER.
Change A9C12, C22, C26, C28, and C70 to HP Part Number 0160-4084, Check Digit 8, CAPACITOR
FXD .1UF ± -20% 50VDC CER.
Delete A9C79.

Page 6-25, Table 6-3:
Change A9J1 to HP Part Number 1250-0836, Check Digit 2, CONNECTOR-RF SMC M PC 50-OHM.
Delete A9L4.

Page 6-26, Table 6-3:
Delete A9R80.

Page 6-56, Table 6-3:
Delete A21CR41 through A21CR43

Page 6-58, Table 6-3: •
Change A21R69 to HP Part Number 0698-3152, Check Digit 8, RESISTOR 3.48K 1% .125W F
TC=O± 100.

Page 6-59, Table 6-3:
Change A21R1l4 to HP Part Number 0698-6721, Check Digit 3, RESISTOR 19K 1% .125W F
TC=0±25.
Delete A21R132.

Page 6-60, 1lable6-3:
Delete A2ICR41 through A21CR43.

Page 6-62, Table 6-3:
Change A21R69 to HP Part Number 0698-3152, Check Digit 8, RESISTOR 3.48K 1% .125W F
TC=O± 100.

Page 6-63, Table 6-3:
Change A21R1l4 to HP Part Number 0698-6721, Check Digit 3, RESISTOR 19K 1% .125W F
TC=O±25.
Delete A21R132.

Page 8-75/8-76, Figure 8-20:
Change - 2350Vto - 2450Vin Function Block E, next to Function Block G, and above the CRT.
Change - 2400Vto - 2500Vnext to Function Block G.
Change - 1525Vto - 1650Vnext to Function Block H.
Change A6Al in Function Block D to HP Part Number 08569-60006.
Change A6R28 to 3M.
Change A6IU9 to 1M.
Change A6R30 to 5.3M

7-2
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Model 8569B

Page 8-104, Figure 8-28:
Replace Figure 8-28 with Figure 7-3.

Page 8-105/8-106, Figure 8-29:
Replace Function Blocks C, E, and M with Figure 7-4.

Page 8-115/8-116, Figure 8-31:
Delete A9L4 and A9R80.

Page 8-117/8-118, Figure 8-32:
Delete A9L4 in Function Block I.
Change all -15VFl to -15VF.

Page 8-119, Figure 8-32:
Delete A9R80 in Function Block F.
Change all - 15VFl and - 15VF2 to - 15VF.

Page 8-203, Figure 8-66:
Replace Figure 8-66 with Figure 7-5.

Page 8-204, Figure 8-67:
Replace Figure 8-67 with Figure 7-6.

Page 8-205/8-206, Figure 8-68:
Replace Function Blocks D and G with Figure 7-7.

Manual Backdating Changes
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7·5. VIDIEO OFFSET ADJUSTMENT
REFERENCE:
A21 Schematic

DESCRIPTION:
First the vertical gain is adjusted in A5 X-Y Amplifier Assembly to place the signal on the REFERENCE
LEVEL graticule line of the CRT with a specified voltage at the input to A21 Video Assembly. Then the
LIN potentiometer in A22 Log Amplifier Assembly is adjusted so that the signal remains at the REFER
ENCE LEVEL line as the AMPLITUDE SCALE is switched between LIN and 10 dB/DIV. Finally, the
offset is adjusted in A21 Video Assembly so that the signal remains at the REFERENCE LEVEL line as
the AMPLITUDE SCALE is switched between 10 dB/DIV and 5, 2, or 1 dB/DIV.

Manual Backdating Changes

ADJUSTM ENTS

Model 8569B

•

DIGITALVOLTMETER

INPUT

CAL
OUTPUT

INPUT
son

a"mTnrn!! ' T T ''"'To

Figure 7-1. Video Offset Adjustment Test Setup

•

•

A21
(OPTION 002)

A21R92
OFFSET

A21
(STANDARD)

A2l R92

A21TP5
VIDEO

A22
LOG AMPLIFIER

TOP VIEW

00·.·.« 0 ..... 0 0 o,@·o

A2l
VIDEO

A5 X-V
AMPLIFIER

Figure 7-2. Video Offset Adjustment Locations
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Model 8569B

ADJUSTM ENTS

7·5. VIDEO OFFSETADJUSTMENT (Cont'd)

EQUIPMENT:

Manual Backdating Changes

•

•

Digital Voltmeter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 3455A

PROCEDURE:

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover.

2. Reconnect power cord, set LINE switch on, and connect equipment as shown in Figure 7-1.

3. Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows:

TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
TRACE B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. STORE BLANK
FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .01 -1.8
INPUT ATTEN . . . . . . . . . . . . . . . . . . . . . . .. 10dB
REF LEVEL dBm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -10
REFERENCE LEVEL FINE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0
RESOLUTION BW .-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 300 kHz
FREQUENCY SPAN MODE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ZERO SPAN
AMPLITUDE SCALE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. LIN
AUTO STABILIZER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
TUNING 0.100GHz

4. With 100 MHz CAL OUTPUT signal disconnected, adjust front-panel VERT POSN to set CRT trace
on bottom horizontal graticule line. Note offset voltage measured at A2l TP5 VIDEO.

Offset mV

NOTE

Always keep signal peaked with FINE tuning control for maximum output at
A21TP5.

5. Connect 100 MHz CAL OUTPUT signal to INPUT 50n connector and adjust front panel TUNING
control to peak 100 MHz signal on CRT display.

6. Adjust front panel REFERENCE LEVEL FINE control for 800 mV plus offset measured at A2lTP5
in step 4.

7. Adjust A5R27 VERT GAIN (Figure 7-2)to set signal levelon REFERENCE LEVEL graticule line. (Refer
to Horizontal and Veritcal Gain Adjustments.)

8. Disconnect 100 MHz CAL OUTPUT signal and repeat steps 4 through 7 until no further adjustment
is necessary.

7-5
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ADJUSTMENTS

7·5. VIDEO OFFSET ADJUSTMENT (Cant'd)

Model 8569B

•
9. Connect 100 MHz CAL OUTPUT signal to INPUT son connector and set AMPLITUDE SCALE to

10 dB/DIV. Adjust REFERENCE LEVEL controls for a measurement at A21TP5 of 800 mV plus of
fset measured in step 4.

10. Set AMPLITUDE SCALE to LIN and adjust A22R34 LIN for 800 mV plus offset, measured at
A21TP5. (Precise adjustment of vertical gain, steps 4 through 7, is critical for adjustment of A22R34
LIN.)

11. Adjust A2IR92 OFFSET for no signal level change when AMPLITUDE SCALE is switched between
10 dB/DIV and 1 dB/DIV positions.

12. Set AMPLITUDE SCALE to 10 dB/DIV and adjust front panel VERT POSN to set signal level on
REFERENCE LEVEL graticule line.

13. Disconnect 100 MHz CAL OUTPUT signal and set AMPLITUDE SCALE to LIN. Check that CRT
trace is on bottom horizontal graticule line. If not, repeat steps 4 through 8.

14. Connect 100 MHz CAL OUTPUT signal to INPUT son connector. Select each AMPLITUDE
SCALE (10 dB/DIV, 5 dB/DIV, 2 dB/DIV, 1 dB/DIV, and LIN) and check that signal level does not:
shift more than 0.5 division from REFERENCE LEVEL graticule line.

is. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B •
top cover.

•
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A8

•

•

U36

----------------------

U29 U22 us

U1
L CPU

2 RESET

4 MEM PAGE SEL

7 ROM SEL

9 CHAR DOT
SHIFT

I/O
SELECT

Figure 7-3. A8 Microprocessor Assembly, Component Locations
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ROM 5EL

o R/W SELECT
.....

~
4 "

CLK osc II X_y

ROlli sn 4 &
• I - fIl!,-'C""PU"'-':C"L.::...._-"<II---I

1 I I,OEMU;'o-!!-NC. "IG~HC

•. (~I ,.,,!loNC

l~' ".,!!-1lC SYS.Iii~I 1 4 4G""':~'--C':Tc-L-:•.,Iii".

'G 9 HI Ali" 4 4
'o/>,--'--,=-
"G" LO AI. SHT 2

B I

(I POWER SUPPLIES

Model 8569B

•

•

•

e CPU e ev
L CPU

·4RI' L CPU R7 RIO RESET
16(JNI lOOK B~ C~VRI Rf 46.4K R9 10K

I
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~C3 l~14 ·U9C
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!!H
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Figure 7-4. PIO A8 Microprocessor Assembly, Schematic Diagram
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TEST/NORM A
SWITCH •
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~.L5!b,_,::::=~I-OFFSET 0

WSIGNAL GND 4D

A21'0
FILTERED VIDEO

----

3 MHz BW
ADJ

1 MHz BW eADJ
~ N
~ w

300KHz BW
ADJ

N
N

'"tl-

0 7

ATTENUATED
VERTICAL

Model 8569B

•

•

•
Figure 7-5. A21 Video-100 Hz Assembly, Component Locations
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A21

Model 8569B

•

•

•

1 kHz BW
ADJ

3kHzBW
ADJ

t+---1 MHz BW
AOJ

u-;-__3 MHz BW
AOJ

10kHz BW
u-T--

AOJ

~~=::::==;--4:~;~~==7~n--14 FILTERED A_ VIDEO V

VIDEO

(9
VERTICAL

OUTPUT

o

4D~~~~
~ SIGNAL
'VI GNO

Figure 7-6. A21 Video Assembly (Option 002), Component Locations
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•
Figure 7-7. P/O A2l Video-lOO Hz Assembly, Schematic Diagram (I of2)
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SECTION VIII
SERVICE

Service

•

•

8·1. INTRODUCTION

8-2. This section provides information for trouble
shooting and repair of HP Model 8569B Spectrum
Analyzer. Circuit descriptions and simplified block
diagrams are included with the schematic diagrams
of the assemblies. Component location illustrations
are also contained in this section. Schematic presen
tations in this manual show electrical circuit opera
tion and are not intended to serve as wiring dia
grams.

IWARNING I
Troubleshooting and repair of this
instrument are performed with power
applied to the instrument and protect
ive covers removed. Instrument servo
ice should be performed only by servo
Ice-trained personnel who are aware
of the hazards involved. Where main
tenance can be performed without
power applied, the power should be
removed. When any repair is corn
pleted, be sure that all safety tea
tures, including protective grounds,
are intact and functioning.

8·3. SCHEMATIC ARRANGEMENT

8-4. The schematics are arranged in reference des
ignation order. Preceding each schematic are the
accompanying circuit description, component loca
tion diagram, and related material. SeeTable 8-1.

8·5. TROUBLESHOOTING

IWARNING I
With the ac power cable connected,
the ac line voltage is present at the
terminals of power line assembly
A41 FL1 (mounted on the rear panel)
and at the LINE switch, whether the

LINE switch is on or off. When the
'covers are removed, care must be
taken to avoid contact with these
exposed terminals, which have volt
ages capable of causing death. Any
maintenance or repair of the opened
instrument under voltage should be
carried out only by a skilled person
who is awareof the hazardinvolved.

After disconnecting the ac line power
cord, allow at least 30 seconds for
high·voltage capacitors to discharge
before proceeding with maintenance.

8-6. Troubleshooting is generally divided into two
maintenance levelsin this manual. The first level iso
lates a trouble to a circuit or assembly. This is done
by the use of block diagrams that provide signal lev
els and techniques to isolate the cause of a malfunc
tion and to identify a defective assembly.

8-7. At the second maintenance level, the trouble is
isolated to a component. Schematic diagrams and
circuit descriptions for each assembly aid in trouble
shooting to this level.

8-8. When troubleshooting a transistor stage,
check for a forward bias condition of the base-emit
ter junction. If this condition exists, the next step is
to remove this forward bias by shorting the base to
the emitter and checking to see if the collector volt
age rises to the approximate level of the supply. The
next step, if it is known that the transistor is not
operating in a saturated condition, is to check for a
voltage drop between emitter and collector. These
steps serve only as quick checks, but they will help in
getting started with the problem.

8·9. RECOMMENDED TEST EQUIPMENT

8-10. Test equipment required to maintain the HP
Model 8569B is listed in Table 1-3. If the equipment
listed is not available, equipment that meets the mini
mum specifications shown may be substituted.

8-1



Service Mode18569B

Table8-1. Service Information Index (l of4)

Subject Location

Repair and Front Panel Assembly/Disassembly Paragraph 8-11
Overall Block Diagram Figure 8-6

--
Digital Storage Section

Block Diagram Figure 8-8
Circuit Description Precedes Figure 8-8

--
Al Front Panel Display Assembly

Schematic Figure 8-11
AlAI Display Switch Assembly Component Locations Figure 8-9
Circuit Description Precedes Figure 8-9

A2 Front Panel Control Assembly
Schematic Figure 8-13
Component Locations Figure 8-12

A3 Display Adjust Assembly
Schematic Figure 8-11
Component Locations Figure 8-10
Circuit Description Precedes Figure 8-10

- --

A4 Z Axis Assembly
Schematic Figure 8-16
Signature Analysis and Troubleshooting Diagram Figure 8-14
Component Locations Figure 8-15
Circuit Description Precedes Figure 8-14

A5 X-Y Amplifier Assembly
Schematic Figure 8-18
Component Locations Figure 8-17
Circuit Description Precedes Figure 8-17

A6 High Voltage Power Supply Assembly
Schematic Figure 8-20
Component Locations Figure 8-19
Circuit Description Precedes Figure 8-19

A7 Input/Output Assembly
Schematic Figure 8-23
Signature Analysis and Troubleshooting Diagram Figure 8-21
Component Locations Figure 8-22
Circuit Description Precedes Figure 8-21

A8 Microprocessor Assembly
Schematic Figure 8-29
Signature Analysis and Troubleshooting Diagram Figure 8-27
Component Locations Figure 8-28
Circuit Description Precedes Figure 8-27

8-2

e

e

e·



SUbject Location

A9 Data Converter Assembly
Schematic Figure 8-32
Signature Analysis and Troubleshooting Diagram Figure 8-30
Component Locations Figure 8-31
Circuit Description Precedes Figure 8-30

AlO Display Motherboard Assembly
Schematic Figure 8-34
Component Locations Figure 8-33

All DVM Digital Assembly
Schematic Figure 8-37
Component Locations Figure 8-36
Circuit Descriptions Precedes Figure 8-36

Al2 DVM Analog Assembly
Schematic Figure 8-41
Component Locations Figure 8-40
Circuit Descriptions Precedes Figure 8-40

A13 Relay Driver Assembly
Schematic Figure 8-43
Component Locations Figure 8-42
Circuit Descriptions Precedes Figure 8-42

A14 Thning Stabilizer Control Assembly
Schematic Figure 8-47
Component Locations Figure 8-46
Circuit Descriptions Precedes Figure 8-46

A15 Sweep Attenuator Assembly
Schematic Figure 8-49
Component Locations Figure 8-48
Circuit Descriptions Precedes Figure 8-48

A16 Sweep Generator Assembly
Schematic Figure 8-55
Component Locations Figure 8-54
Circuit Descriptions Precedes Figure 8-54

A17 Frequency Control Assembly
Schematic Figure 8-57
Component Locations Figure 8-56
Circuit Descriptions Precedes Figure 8-56

A18 Full Multiband Assembly
Schematic Figure 8-60
Component Locations Figure 8-59
Circuit Descriptions Precedes Figure 8-59

•

•

•

Model 8569B

Table8-1. Service Information Index (2 of4)

Service
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SUbject Location

A19 YIG Driver Assembly
Schematic Figure 8-62
Component Locations Figure 8-61
Circuit Descriptions Precedes Figure 8-61

A20 Bias Assembly.
Schematic Figure 8-64
Component Locations Figure 8-63
Circuit Descriptions Precedes Figure 8-63

A21 Video 100 Hz Assembly
Schematic Figure 8-68
Component Locations Figure 8-66
Component Locations (Option 002) Figure 8-67
Circuit Descriptions Precedes Figure 8-66

A22 Log Amplifier Assembly
Schematic Figure 8-71
Component Locations Figure 8-70
Circuit Descriptions Precedes Figure 8-70

A23 Bandwidth Filter No.2 Assembly
Schematic Figure 8-75
Component Locations Figure 8-74
Circuit Descriptions Precedes Figure 8-74

A24 Step Gain Amplifier/Oscillator Assembly
Schematic Figure 8-81
Component Locations Figure 8-79
Component Locations (Option 002) Figure 8-80
Circuit Descriptions Precedes Figure 8-79

A25 Up-Down Converter Assembly
Schematic Figure 8-83
Component Locations Figure 8-82
Circuit Descriptions Precedes Figure 8-82

A26 3 MHz Filter Assembly
Schematic Figure 8-86
Component Locations Figure 8-85
Circuit Descriptions Precedes Figure 8-85

--
A27 Bandwidth Filter No. 1 Assembly

Schematic Figure 8-75
Component Locations Figure 8-74
Circuit Descriptions Precedes Figure 8-14

A28 Variable Gain Assembly
Schematic Figure 8-89
Component Locations Figure 8-88
Circuit Descriptions Precedes Figure 8-88

Service

8-4
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Model 8569B .
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Subject location

A29 RF-IF Motherboard Assembly
Schematic Figure 8-91
Component Locations Figure 8-90

A30 First Mixer Assembly
A31 YIG-Thned Oscillator Assembly
A32 YIG-Thned Filter Assembly
A33 Limiter
A34 RF Attenuator Assembly

Schematic Figure 8-95
Circuit Descriptions Precedes Figure 8-95

A35 Second Converter Assembly
Schematic Figure 8-97
Component Locations Figure 8-96
Circuit Descriptions Precedes Figure 8-96

A36 Thning Stabililzer Assembly
Schematic Figure 8-103
Discriminator Assembly Component Locations Figure 8-101
VCXO Assembly Component Locations Figure 8-102
Circuit Descriptions Precedes Figure 8-101

A37 Third Converter Assembly
Schematic Figure 8-107
Component Locations Figure 8-106
Circuit Descriptions Precedes Figure 8-106

A40 Power Supply Assembly
Schematic Figure 8-111
Rectifier Assembly Component Locations Figure 8-109
Regulator Assembly Component Locations Figure 8-110
Circuit Descriptions Precedes Figure 8-109

A41 Line Module and Cable Assembly
Schematic Figure 8-111

A42 Comb Generator Assembly (Option (01)
Schematic Figure 8-113
Component Locations Figure 8-112
Circuit Descriptions Precedes Figure 8-112

A43 HP-IB Connector Assembly
Schematic Figure 8-116
Component Locations Figure 8-115
Circuit Descriptions Precedes Figure 8-115

•

••

•

Model 8569B

Table 8-1. Service Information Index (4 of4)

Service
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Service

GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS

Model 8569B

•
R,L,C Resistance is in ohms, SMC connector jack

inductance is in
microhenries,
capacitance is in
microfarads, unless
otherwise noted.

Pia --<~
Plug-in connection

Part of

Circuit assembly
Connection symbol

------ indicates a Jack (except
borderline for PC board edge

connectors)._........ Heavy line surrounds
functional block >- Connection symbol
diagram within circuit indicates a Plug (except
assembly. for PC board edge

connectors).

Heavy line with arrows •indicates path and 9 Assembly ground
direction of main signal.

.-_·IJa-- Heavy dashed line with d-, Chassis ground
arrows indicates path
and direction of main
feedback. 1. Earth ground

-

=f-
Digital lines are

* Asterisk denotes a
transmitted via a bus
line to individual

factory-selected value.

destinations.
Value shown is typical.

Single pin of a PC 0 Shielded conductor for
~--

board edge connector cables

Soldered or mechanical Q Screwdriver adjustment
connection \

\

Soldered jumper wire Q Front-panel control
\

\

•Figure 8-1. Graphic Symbols Used on Schematic and Block Diagrams (1 of 3)
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Model 8569B

GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS (Cont'd)

Service

I~~
Test point: Terminal Ferrite bead (prevents
provided for test probe. high frequency parasitic

oscillations)

~
Measurement point: General purpose diode

Used to indicate a
convenient point for
measurement. No

~ Breakdown diode: Zener
terminal provided for
test probe.

® Schottky diode

Indicates "WARNING:
HAZARDOUS
VOLTAGE."

-® Varactor diode

<ED- Indicates wire or cable (Varicap)

• color code. Color code
same as resistor color

4code. First number Light-emitting diode
indicates base color,
second and third
numbers indicate
colored stripes. @ PIN diode

cw Variable resistor: CW

T indicates clockwise
rotation of shaft moves

-@-wiper towards location Neon voltage regulator
ofCW.

--@- Thermistor

MOS-FET, N-Channel

+ Electrolytic capacitor
-lE-

MOS-FET, P-Channel

T Feedthrough capacitor

• Figure 8-1. Graphic Symbols Used on Schematic and Block Diagrams (2 of 3)
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Service Model 8569B

GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS (Colllt'd) •
--I Slide switch 0- Fan, motor

0

e- Oscillator
,
I

J~t
Pushbutton switch

0 0

0

~
Tunable cavity

~ Toggle or rocker switch

?

1Dr Crystal-controlled
oscillator

ill
Relay •

Three-pole, YIG-tuned
filter.

Mixer

. Isolator (circulator type)

Transmission line Isolated common
connection

•
8-8

Figure 8-1. Graphic Symbols Used on Schematic and Block Diagrams (3 of 3)
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Model 8569B

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS

The following is a guide to the symbols used for digital or logic ICs in this manual. The
symbology is based upon American National Standard ANSI Y32.14, Graphic Symbols for
Logic Diagrams (Two-State Devices), but does not strictly follow the standard. This figure
should be consulted for the explanation of digital IC symbols used in Section VIII.

DEFINITIONS

Logic Element: The part or parts of a logic device symbol having a well-defined logic
function (OR, AND, FLIP-FLOP, etc.) and one or more outputs. The inputs of a logic ele
ment may be data, address, or control inputs; the outputs are data outputs.

Control Block: The part of a logic device symbol to which all logic lines common to a
group of logic elements are connected. Lines connected to a control block are control lines.

Function Label: The notation within a logic device symbol that denotes its overall logic
function (counter, shift register, multiplexer, etc.) .

Line Label: The symbol or abbreviation associated with an output or input line that defines
the action of the line.

Indicator Symbol: A symbol associated with an input or output line which defines the ac
tive state or special characteristics of the line.

Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (1 of 14)

Service
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Service Model 8569B

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) •
BASIC lOGIC SYMBOLS

Distinctive-Shape Symbols

AMPLIFIER/BUFFER

AND FUNCTION

OR FUNCTION

EXCLUSIVE-OR
FUNCTION

WIRED AND
FUNCTION

WIRED OR
FUNCTION

Output is active when input is active.

Output is active only when all inputs are
active.

Output is active when one or more in
puts are active.

Output is active when only one input is
active.

Two or more elements are joined
together to achieve the effect of an AND
function.

Two or more elements are joined
together to achieve the effect of an OR
function.

•

FIgure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (2 of14) .

8-10
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Model 8569B

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

BASIC LOGIC SYMBOLS (Cont'd)

Rectangular Symbols

General
Logic

Element

*

Service

•
Control
Block

*

NOTE

Logic Elements
with Common
Control Block

1 * r

•

If elements sharing control lines are widely separated, each element has
a separate control block.

*Asterisk indicates function label placement.

Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (3 of 14)

·8-11



Service

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

BASIC lOGIC SYMBOLS(Cont'd)

Indicator Symbols (positive logic assumed) (Cont'd)

Mode18569B

•
ACTIVE-HIGH inputs and outputs are
indicated by the absence of the negation
symbol, O.

14-- ACTIVE PERIOD

ACTIVE-LOW inputs and oututs are in
dicated by the presence of the negation
symbol, O.

14-- ACTIVE PERIOD
•

EDGE-TRIGGERED (dynamic) inputs
are indicated by the presence of the
dynamic input symbol.

Input is active only on the positive-going
transition.

ACTIVE PERIOD

Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (4 of 14)

8-12
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Model 8569B

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

BASIC LOGIC SYMBOLS (Cont'd)

Indicator Symbols (positive logic assumed) (Cont'd)

Service

Input is active only on the negative
going transition.

•
-

--II

i+- ACTIVE PERIOD

TRAILING-EDGE ACTIVATED out
puts are indicated by the output delay
symbol, .., . These outputs remain
active when the signal that initiates the
change returns to its original state (ex
ample: the outputs of a J-K masterslave
flip-flop).

--10 OPEN-COLLECTOR outputs are in
dicated by the open-collector symbol,

e

• Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (5 of 14)
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Model 8569B

SCHEMATICSYMBOLSFORDIGITALINTEGRATED CIRCUITS (Cont'd)

NOTE

Tlhe logic negation symbol (0) alone gives no information about the ae
tual voltage levels used in a digital circuit. For this reason the type of
~ogic system (positive or negative) must be specified. In this manual,
unless otherwise noted on the schematic, the logic system is positive;
that is, the more positive voltage level is the HIGH or f-state and the less
positive level is the LOWor a·state.

•

Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (6 of 14)

8-14

FUNCTION LABELS

L
t>
IJ"L

&
~1

=1

XMAX~Y

ADC

ALU

CNTR

CPU

ADDER

AMPLIFIER/BUFFER

MONOSTABLE MULTIVIBRATOR (ONE-SHOT)

AND FUNCTION

OR FUNCTION

EXCLUSIVE-OR FUNCTION

BILATERAL SWITCH-A binary-controlled circuit which
acts as on/off switch to analog or binary signals flowing in
both directions.

CODER-Input code (X) is converted to output code (Y) per
weighted values.

PRIORITY CODER-Output code corresponds to maximum
coefficient assignment of any active input.

SCHMITT TRIGGER-This symbol indicates that hysteresis
exists inthe device.

ANALOG-TO-DIGITAL CONVERTER

ARITHMETIC AND LOGIC UNIT

COUNTER

CENTRAL PROCESSING UNIT

•

•



Model 8569B Service

• SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

FUNCTION LABELS (Cont'd)

DAC DIGITAL-TO-ANALOG CONVERTER

DCDR ENCODER,DECODER

DEMUX DEMULTIPLEXER

FF FLIP-FLOP

MPU MICROPROCESSOR UNIT

MUX MULTIPLEXER

RAM RANDOM-ACCESS (READ-WRITE) MEMORY

REG REGISTER

ROM READ-ONLY MEMORY

SAREG SUCCESSIVE APPROXIMATION REGISTER

• SREG SHIFT REGISTER

LINE LABELS

(,) Comma AND FUNCTION

(I) Slant OR FUNCTION

.. SHIFT LEFT (OR UP)

~ SHIFT RIGHT (OR DOWN)

+1 COUNT UP

-1 COUNTDOWN

=0, -1 BORROW OUTPUT

=9, +1 CARRY OUTPUT (DECIMAL COUNTER)

= 15, + 1 CARRY OUTPUT (BINARY COUNTER)

• Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (7 of 14)
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Model 8569B

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) •
LINE LABELS (Cont'd)

An nTH ADDRESS BIT (ROM, RAM)

C CLOCK INPUT (D-TYPE FLIP-FLOP ONLY)

CaNT CONTROL INPUT

D DATA OR DELAY INPUT (FLIP-FLOP)

Dn nTH DATA BIT INPUT

EN ENABLE

F 3-STATE ENABLE INPUT (SEE "DEPENDENCY")

G GATING INPUT (SEE "DEPENDENCY")

J J-K FLIP-FLOP J INPUT

K J-K FLIP-FLOP K INPUT

LD LOAD ENABLE INPUT (SYNCHRONOUS) •PS PRESET INPUT (ASYNCHRONOUS)

R RESET OR CLEAR INPUT

RD READ ENABLE INPUT (RAM, ROM)

RNG RANGE INPUT

S SET INPUT

SEL LINE OR FUNCTION SELECT INPUT

SER SERIAL DATA INPUT (SHIFT REGISTER)

T TRIGGER INPUT (MONOSTABLE)

WR WRITE ENABLE INPUT (RAM)

Yn nTH DATA BIT OUTPUT OR I/O

3-ST (placed by 3-STATE (used with F notation to symbolize devices that
function label) have an output disconnect ability)

•Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (8 of 14)
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Mode18569B

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

DEPENDENCY NOTATION

Dependency notation is the technique for defining input/output and input/input relation
ships without showing all the elements and interconnections involved.

The two ways to represent a dependency are: (1) by suffix, and (2) by prefix.

Service

Suffix form:

Prefix form: ID

The suffix "1" indicates a logic connection be
tween the input D and a control line with the same
numeral. The suffix may be shown as a subscript.

The prefix "1" indicates a logic connection be
tween the input D and a control line with the same
numeral.

•
The type of logic relationship is further clarified by the use of the appropriate dependency
notation: G, C, F, or A .

The following illustrations provide examples of dependency notation.

Gm The G input gates those inputs or outputs labeled with the same identifier m. The m is
replaced with a number.

Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (9 of 14)

•

x- &'
Y- ~-

x- GI

Y-I

The AND relationship be
tween X and Y is indicated
by the AND gate symbol
drawn in the figure on the
left. In the figure on the
right, the need for the AND
gate symbol is eliminated
by the use of the dependen
cy notation G. "Gl" is the
input that gates all other in
puts labeled with the same
indentifying numeral" 1."

8-17



Service Model 8569B

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

DEPENDENCY NOTATION (Cont'd)

Cm Control Dependency-This is used only with D-type flip-flops and indicates that the
basic function of the flip- flop is controlled by inputs with the same identifier. The m is
replaced with a number.

••

FF
--1....'>CI

- 01
P-

The data input to the D flip-flop is controlled by a
clock signal applied to the control input (C). The
data input identifier (D) is suffixed with a "I" to
indicate the dependency relationship between the
two inputs. In most cases, the D flip-flop is
enabled by a control signal "C." The" -t> " sym
bol on the "C" input indicates that the D flip-flop
is enabled on the positive-going edge of the signal.
In a more complex device, there may be more than
one control input (e.g., C2, D2)

Fm Free Dependency-This is an input that acts as a disconnect switch. The m is replaced
with a number. Free dependency is usually used with bus lines in 3-state logic.

F

116
__10-1 ,X-.y I

9 0-3
-~2 I

6~ F

l MUX r
__12-10· •

14

15

II 3

13

"F" is the free dependency notation. When "F" is
enabled (pin 6 low), outputs labeled "F" go to a
high-impedance state. If "F" input is not enabled
(pin 6 high), multiplexer will output data.

•

Figure 8-2. Schematic Symbolsfor Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (10 of 14)

---to ....1--..

5 I

2 2

4 3

F
3

•
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

DEPENDENCY NOTATION (Cont'd)

Am The m suffix should be replaced with a number indicating the number of locations that
can be addressed.

Service

•

•

118

5 X...y
1

6
2

7
4

4
8

3
16 A_0_

2
32 1023

I
64

17
128

16
256

15
512

8,.
GI/F3~

10,.
IG2~

1 RAM f(3 STATE)

(14) A.2/3 A.2/3 (14)

( 13)
A.2/3 A.2/3

(13)

(12)
A.2/3 A.2/3

(12 )

(II)
A.2/3 A,2/3

(II)

~

This symbol for Random-Access Memory (RAM)
has a ten-bit address, a four-bit input, and a four
bit output.

Inputs and outputs use the same pins as indicated
by pin numbers enclosed in parentheses.

Address lines are weighted to correspond to the
memory locations that can be accessed
(A0/1023).

Pin 8 is the device enable. Only when G1 is enabled
(a low at pin 8) will memory be accessed. The" 1"
preceding G2 at pin 10 indicates that G2 is depen
dent on G1. F3 is the free dependency notation.
When F3 is enabled (a high at pin 8), input/output
pins go to a high-impedance state and data cannot
be accessed. .

Outputs are labeled "A,2/3". The "A" indicates
the data output (read function) is depen
dent upon the memory location addressed. The
"2/3" indicates the dependency of the out
put upon either the G2 enable (a high at pin 10) or
F3 enable (a high at pin 8).

Inputs operate identically to outputs except that a
low at pin 10 is required for memory ac
cess (write function) .

Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (11 of 14)
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

DEPENDENCY NOTATION (Cont'd)

Dependency can also be indicated with logic elements appearing at inputs to control blocks.
These input lines enable either the outputs or inputs of "dependent" logic elements.

•

Two inputs are ANDed to enable a reset.

T Two inputs are ANDed to enable a trigger. •

A0-3 Combinations of inputs enable corresponding outputs 0- 3.

•
8-20

Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (12 of 14)
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

DEPENDENCY NOTATION (Cont'd)

WEIGHT OF INPUT AND OUTPUT LINE

Weight is the decimal equivalent of the binary value assigned to a digital line.

Service

•
I OCOR r

00
0

I
01

2
02

A0
I 03

AI 3
2 04

A2 4
4 05

5
06

6

7
07

In this binary-to-decimal decoder, the weight of
Al is 2 or 21

; A2 is 4 or 22
• If Af/J and A2 are active,

the total weight of the input is 5(20 +22
) , which

produces an output at 05.

••
o

Figure 8-2. Schematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (13 of 14)

8-21/8-22



--",~' . '."":". .._.-.-.., ' ·"··'f~· .." ~..,~ ~-'" _ ,".~ ..~ -.-._~_:_ '. _ ,._..~ ~.., ' _y _ •••• "._•••• ,~ _~ •••_:. __ , •• , ._.'- -,',-'__ " '_.. .- ":... - _'~:__ • ~.*••• , • ,"" '" ,... •.•..• - ••. -•..':":~.-"., ••" -.-"

Model 8569B Service

INDICATES CONSTANT
LOGIC STATE
(BLACKLETTERING)
1 =PROBE LIT
0= PROBE NOTLIT

SVOC 0001

get TITLE OFTEST
(8) CPU 0 R CHECK
ADDRESS CHECK
CLOCK 'I. TP8
START 'I. TP6 ~TEST
STOP 'I. TP6-J CONFIGURATION
REMOVE E1
SWITCH A2 OFF

GO TO U44
U3S
7674.
.293.
HPPO.
PP7A.

2H70 iHUS1
Hess UPFH

52F8

\
INFORMATION AND
INSTRUCTIONS FOR

MAIN VERIFICATION PATH
(GREEN LETTERING)

(A) CLOCK CHECK
USE OSCILLOSCOPE

NUMBERS IN ( ) ARE
FREOUENC\ES IN MHZ

(E1)
J1

.TP6 (A15l

TP7 (CNT 16) •
TP8 (ClK 00) •

GO TO U45

USO

•••eHAP?
'.755P

eHPPO
••293

"'ie4
778F

U9S3
.eH.,
HP09

~
PHYSICAL CONNECTION

• BETWEEN IC PINS
(BLACKLINE)

U34

FROM
U45

U41U40

GO TO U24

U39

INDICATES
CORRECT SIGNATURE
(BLACKLETTERING)

U30

THIS INPUT
AFFECTS ONLY
THISOUTPUT

• U4S.
U44 --.....0
~

--....... GO TO

~
55U U34 GO TO

.7674 SSP (C) ADORESS
,PP7.10 0 0

• ~ : MULTIPLEX
,"us. ''---4 FROM CHECK
80FP ,,,--- USO

• e."---u3s1 •FROM

USB I I. U57

i t U~:~~t i
9CPH. i • fOOOt 8.686I (/ (gUlSc!r • 9CPH. • •

U37 U38
.755U • .755U •

t oo
-· . o t .......0
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INPUT
(RED PAD)

ICPIN 1
(SQUARE PAD)

OUTPUT
(BLACKPAD)

MAIN VERIFICATION
PATH (GREEN LINE)

DIVIDERBETWEEN
TEST INDICATES
CHANGE IN TEST
CONNECTIONS
(HEAVYBLACKLINE)

INDICATES WHERE TO
CHECK (U40PIN3)
IF SIGNATURE IS
INCORRECT
(RED LETTERING)

4. Beginprobing the printed circuit board at the beginning of the green line on the diagram

e

2. Setup test configuration as indicated (connectand/or remove specialtest jumpers, etc.).

Interconnecting red lines show related input and output pins. Red lines e connect
inputs that affect only the outputs to whichthey are connected.

1. Connect signature analyzer and set controls according to diagram instructions.

5. Probe everypoint indicated by the green line.

Interconnectingblack lines e representa physicalconnection betweenIC pins.

3. Verify the +5 Vdcsignature for the test beingperformed, as indicated in green lettering on

main verification path (green line).This signature can be verified bY probing the +5 Vdc
supply or by pushing and releasing the reset key on the signature analyzer probe. If +5

Vdc signature is incorrect, first check equipment settings and connection. Then check for
activityat CLOCK, START, and STOP connectionsusing signature analyzer probe. If no
activity, refer to appropriate schematicfor troubleshooting.

6. If signature at node is incorrect, node is suspect. Information printed in red on the trouble
shooting diagram is helpful for tracing problem to its source; location instructions G
indicatethe next closestpin connected to the circuit node. For example, instruction "24-5"
indicatesthat a circuit node signature originates at U24, pin 5. (Note that pin 1 on each IC
is square.)

8. Verify signatures to all IC pins connected to a suspect node. If all signatures for a circuit
node are not identical, the printed circuit board, connectors, and solder joints should be
checkedfor faults. After locating faulty node, proceed with conventional troubleshooting.
Use the HP S46ALogicPulser and HP 547ACurrent ltacer.

7. 1b locate the faulty source node, usethe troubleshooting diagram and circuit schematicsto

checksignatures.

Use of Signature Analysis Troubleshooting Diagrams

9. Before replacing any suspected defectivecomponent, follow instructions printed in red on
the troubleshooting diagram. These troubleshooting instructions are usually referenced by
an asterisk (*).

Figure 8-2. Schematic Symbols fOTDigital Integrated Circuits and Signature Analysis Troubleshooting Instructions (14 of14)
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8-11. REPAIR

8-12. After-Service Product Safety Checks.
Visually inspect the interior of the instrument for

any signs of abnormal, internally generated heat
such as discolored printed circuit boards or compo
nents, damaged insulation, or evidence of arcing.
Find and remedy the cause of any such condition.

8-13. Using a suitable ohmmeter, check the resist
ance from the instrument enclosure to the ground pin
on the power cord plug. The reading must be less
than one ohm. Flex the power cord while making this
measurement to check for intermittent opens.

8-14. Check resistance from the instrument enclo
sure to line and neutrai (tied together) with the line
switch ON and the power source disconnected. The
minimum acceptable resistance is two megohms.

8-15. Check the line fuse to verify that a correctly
rated fuse is installed.

8-16. Removal of A1 Front Panel Display
Assembly

1. Pry up and remove top trim strip from front
frame.

2. Remove trim strip from left side of front frame
(standard) or from left handle (Option 907).

3,. If instrument is Option 907, remove left handle.

4. Remove two screws from left side of front
frame.

NOTE

In the following step, do not remove
the two small screws in the top of the
front panel frame.

5. Remove one screw (close to center on Front
Panel Display Assembly side) from top and one
screw (close to center on Front Panel Display
Assembly side) from bottom of front frame.

6. Carefully remove Front Panel Display Assem
bly and disconnect three ribbon cables. (A spe
cial tool, HP Part Number 8710-0580, for ease
of disconnecting ribbon cable connectors, is
contained in HP 8569B Service Accessories
Package, HP Part Number 08569-60035.

Service

8-17_ Remove of A2 Front Panel Control
Assembly

1. Pry up and remove top trim strip from front
frame.

2. Remove two screws from top of front frame
(Front Panel Control Assembly side).

NOTE

In the follOWing step, do not remove
the two screws nearest the right-hand
side of the instrument in the bottom
of the front frame.

3. Remove two screws closest to center screw on
bottom of front frame (control assembly side).

4. Carefully remove A2 Front Panel Control
Assembly and disconnect the three ribbon
cables. (A special tool, HP Part Number 8710
0580, for ease of disconnecting ribbon cable
connectors, is contained in the HP 8569B Serv
ice Accessories Package, HP Part Number

"08569-60035.) The cable between A2A3 Tuning
Assembly and A29 RF-IF Motherboard must
also be disconnected.

8-18. Disassembly of A2 Front Panel Control
Assembly Rotary Switches

8-19. Removal of Front Dress Panel and Sub
Front Panel

1. Remove A2 Front Panel Control Assembly.

2. Remove following front-panel knobs: TUN
ING (FINE and coarse), RESOLUTION BW,
FREQUENCY SPAN/DIV, MANUAL
SWEEp, TRIGGER LEVEL, SWEEP TIME/
DIV, PRESELECTOR PEAK, and REF
LEVEL FINE.

3. Remove REFERENCE LEVEL knob. First
remove retaining ring from shaft, then black
index disc, then REFERENCE LEVEL knob.

4. Remove 3/8-inch nut and lockwasher from
SWEEP TIME/DIV control.

5. Remove two 112-inch nuts (FREQUENCY
SPAN/DIV and REFERENCE LEVEL con
trols). Remove INPUT ATTEN pointer.
Remove front dress panel.
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6. Remove ten 4-40 screws (A2MPI43 through
A2MP152) from rear side of A2AI Front
Switch Assembly. Remove one long 4-40 screw
(A2MP92) and spacer (A2MP105) from A2A4
Rear Switch Assembly (seeFigure 8-3).

I WARNING I
If an attempt is made to repair the
clutch mechanism of A2A3 Tuning
Assembly, HP Part Number 08565·
60006, use extreme care. The ball
bearings are under spring tension and
could cause serious injury if they
were suddenly released during the
clutch mechanism disassembly.

7. Remove switch assemblies from sub-front
panel, carefully maneuvering PC boards to
clear A2A3 Tuning Assembly. (Remove Tuning
Assembly, if necessary, by removing four 4-40
screws from bottom plate of Tuning Assembly.)

8. Unsolder the five wires from A2A5 Reference
LevelEncoder Assembly.

8·20. Disassembly of RESOLUTION BW
Switch (Figure 8·3)

I. Remove A2 Front Panel Control Assembly.

2. Remove Front Dress Panel and Sub-Front
Panel.

3. Remove two 4-40 nuts and lockwashers from
top portion of A2A4 Rear Switch Assembly.

4. Remove Rear Switch Assembly; remove two
spacers from screws.

5. Remove bandwidth rotor (A2MP91).

6. Remove resolution bandwidth shaft (A2MP85)
by removing retaining ring and spacer washers,
if any, at front of resolution bandwidth shaft.
Slide shaft, with brass drive hub (A2MP75)
attached, toward rear of switch assembly.

NOTE

The brass drive hub on the resolution
bandwidth shaft is preset against the
collar 0111 the shaft (see Figure 8·4b).
Do not remove the drive hub unless
the drive hub or the resolution band
width shaft has been damaged.

8-26

Model 8569B

8·21. Disassembly of FREQUENCY SPANIDIV
Switch (Figure 8·5)

I. Remove A2 Front Panel Control Assembly.

2. Remove Front Dress Panel and Sub-Front
Panel.

3. Disassembly RESOLUTION BW switch.

4. Remove bandwidth detent (A2MP82).

5. Remove four 4-40 nuts from rear of A2AI
Front Switch Assembly, holding FREQUENCY
SPAN/DIV switch against front of Front
Switch Assembly.

6. Remove two long 4-40screws, two spacers, and
frequency span detent (A2MP83) with brass
bushing (A2MP88) attached.

7. Loosen set screws in brass coupling hub
(A2MP72) on rear side of Front Switch Assem
bly and remove coupling hub from frequency
span shaft (A2MP21O).

8. Remove frequency span shaft with frequency
span rotor (A2MP84), slotted bushing
(A2MP79), brass drive hub (A2MP73), and
torsion spring (A2MPI18) attached.

9. Remove torsion spring from contact side of fre
quency span rotor and slide frequency span
rotor with slotted bushing off end of frequency
span shaft.

NOTE

The brass drive hub on the frequency
span shaft is preset at 15.200 mm
(0.600 inch) from the end of the shaft
(see Figure 8·4e). Do not remove the
brass drive hub unless the drive hub
or the frequency span shaft has been
damaged. .

•

•

•
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A2MP143

REF LEVEL
(IF GAIN)
SWITCH
(UNDERNEATH
A2A5)

A2MP152

A2MP144

REAR VIEW

A2Al A2MP145 A2A2

Service

RES BW
SWITCH

A2A3Al

A2A3R3

A2A3R2

A2A3Rl

A2A3

A2MP146

A2MP147

•

A2MP151 A2A4MP13 A2MP105 A2A4MP12
(UNDERNEATH)

Figure 8-3. A2 Front Panel Control Assembly, Rear View
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FACTORY PRESET SHAFT ASSEMBLIES

Model 8569B

•ALIGNMENT OF SLOT WITH RESPECT TO
POSITION OF FIXED SHAFT ISCRITICAL

./
\\ ..'/'

/'C; ',

PRESSFIT COLLAR
(P/O RES BW SHAFT) A2MP75

A2A4MP5

a. Fixed Shaft

A2A4MP6

c. Sweep Time Shaft

A2MP210 A2MP84

b. Res BW Shaft

A2MP76

9.525mm ":(O.375IN)'~
A2MP86

d. Reference Level Shaft

•

15.200mm
(0.600 IN)

e. Frequency Span Shaft

NOTE: Arrows point toward rear of instrument.

Figure 8-4. Factory Preset Shaft Assemblies
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A2A 1OSl

A2A 10S2

FRONT VIEW

A2A4.

A2Al0S3

A2MP68

Service

Figure 8-5. Switch Assemblies, Front View
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8·22. Disassembly of REF LEVELSwitch (Fig
ure 8·3)

1. Remove A2 Front Panel Control Assembly.

2. Remove Front Dress Panel and Sub-Front
Panel.

3. Remove three 4-40 nuts and lockwashers from
level pot plate (A2MP70 . There are four set
screws in Reference Level Encoder Assembly
rotary switch hub (A2A5MP2). Loosen two set
screws closest to Front Switch Assembly PC
board. Slide REF LEVEL FINE shaft
(A2MP68) out toward front of Front Switch
Assembly.

4. Remove level pot plate (A2MP70), REF
LEVEL FINE pot (A2Rl), and ReferenceLevel
Encoder Assembly (A2A5) together. Remove
three short spacers (A2MP92 through
A2MP94) from between level pot plate and
Reference LevelEncoder Assembly.

5. Unsolder three REF LEVEL FINE pot leads
from Front Switch Assembly PC board.

6. Remove three long spacers (A2MP106) from
long screws. Remove fixed shaft (A2MP87)
with slotted crank (A2MP71) attached.

NOTE

Tlhe slotted crank on the fixed shaft is
preset for proper alignment (see Fig
ure 8·4a). Do not remove the slotted
crank unless it or the fixed shaft has
been damaged.

7. Loosen set screws III rotating lockout
(A2MP77) and remove rotating lockout.

8. Remove three 4-40 nuts and lockwashers hold
ing IF gain detent (A2MP69). Remove three
long screws (A2MP97 through A2MP99) and
spacers. Remove conical compression spring
(A2MPI13).
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9. Remove ball bearing and small spring from
double-contact (reference level) rotor
(A2MP81).

NOTE.

The rear brass drive hub (A2MP76) on
the reference level shaft (A2MP86) is
preset at 9.525 mm (0.375 inch) from
the end of the shaft (see Figure 8·4d).
Do not remove the rear brass drive
hub unless the drive hub or tlhe refer
ence level shaft has been damaged.

10. Press reference level shaft from rear side of
switch assembly and loosen set screws in front
brass drive hub (A2MP74) on front side of
Front Switch Assembly.

11. Remove reference level shaft with rear brass
drive hub attached. Remove rotor.

8·23. Disassembly of INPUT ATTEN Switch
(Figure 8·5)

1. Remove A2 Front Panel Control Assembly.

2. Remove Front Dress Panel and Sub-Front
Panel.

3. Remove three 4-40 nuts, lockwashers, spacers,
and screws holding attenuator detent
(A2MP68). Remove attenuator detent.

4. If REF LEVEL switch has not been disassem
bled, loosen set screws in front brass drive hub
(A2MP74).

5. Remove double-contact (attenuator) rotor
(A2MP80). Remove ball bearing and small
spring from rotor.

8·24. Disassembly of SWEEP TIME/DIV
Switch (Figure 8·3)

1. Remove A2 Front Panel Control Assembly.

2. Remove Front Dress Panel and Sub-Front
Panel.

3. Loosen set screws in 48-tooth spur gear
(A2A4MPI2) closest to center on rear side of
A2A4 Rear Switch Assembly. Remove 48-tooth
spur gear and flat washer.

•

•

•
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4. Remove two 4-40 nuts and lockwashers from 5. Place small spring in hole in sweep time rotor

• rear side of A2A4 Rear Switch Assembly. and apply small amount of lubricant grease to
small spring and rubbing part of sweep time
rotor.

5. Remove two 4-40 screws, spacers, and sweep
time detent (A2A4MPl). Remove ball bearing
and small spring from sweep time rotor 6. Place ball bearing on small spring in sweep time
(A2A4MP4). rotor.

6. Remove sweep time rotor and sweep time shaft
7. Hold sweep time detent (A2A4MP1) with stop,(A2A4MP5) with brass drive hub (A2A4MP6)

attached. tab point downward. Sweep time detent has 22
detent holes and has short brass bushing (no
threads showing) fastened to it. Place two 3/4-

NOTE inch 4-40 screws through top side of sweep time
detent.

The brass drive hub on the sweep
time shaft is preset at 7.000 mm (0.275

8. Place one 1/2-inch spacer on each 3/4-inchinch) from the end of the shaft (see
Figure 8·4c). Do not remove the brass screw and place sweep time detent over sweep
drive hub unless the drive hub or the time rotor.
sweep time shaft has been damaged.

9. Hold in place and fasten on rear side of A2A4
8·25. Assembly of SWEEP TIME/DIV Switch Rear Switch Assembly with small lockwashers

and 4-40 nuts.

• 1. Place sweep time rotor (A2A4MP4), with con-
tact fingers down, on front side of A2A4 Rear 10. Check switch for mechanical ease of movement
Switch Assembly. The sweep time rotor is a by rotating 48-tooth spur gear. This switch has
double-contact rotor with no stop pins. no stop pins, so it should rotate freely through

360 degrees. Position sweep time rotor so con-

2. Place black sweep time shaft (A2A4MP5) with
tacts are positioned with 10 ms arrow on front

preset brass drive hub (A2A4MP6) in sweep
side of A2A4 Rear Switch Assembly PC board.

time rotor with pin (on brass drive hub) in one
of 22 slots in rotor and with long end of sweep 8·26. Assembly of FREQUENCY SPAN/DIV
time shaft through sweep time rotor.

and RESOLUTION BW Switches

3. Place flat washer (A2A4MP27) over long end
of sweep time shaft (rear side of A2A4 Rear

1. Insert slotted bushing (A2MP79) into fre-Switch Assembly).
quency span rotor (A2MP84) from contact fin-
ger side of rotor. Insert frequency span shaft

4. Place 48-tooth spur gear (A2A4MPI2) on (A2MP21O) with brass drive hub (A2MP73)
sweep time shaft (rear side of A2A4 Rear attached, short end through opposite side of
Switch Assembly). Be sure 48-tooth spur gear is frequency span rotor (side without contact fin-
as far down on sweep time shaft as it will go. gers). Rotate frequency span shaft so pin (on
Tighten set screwin 48-tooth spur gear. brass drive hub) falls into one of 22 slots in fre-

quency span rotor.

• ~J 2. Align slotted bushing and slip hairpin-like tor-
Do not apply lubricant to the metal sion spring (A2MPI18) through slots of slotted
contact fingers on the rotor or to the bushing from side of frequency span rotor with
contacts on the PC board. single raised pin. Place bent ends of torsion
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8·27. Assembly of REF LEVEL and INPUT 9. Place three 57 mm (2-114 inch) screws through

• ATTEN Switches front side of A2AI Front Switch Assembly PC

ET~
board. Place one 13 mm (1/2 inch) spacer on
each of the three screws protruding through
rear side of A2AI Front Switch Assembly.

Do not apply lubricant to the metal

@~contact fingers on the rotor or to the
contacts on the PC board.

Do not apply lubricant to the metal

1. Place small spring in hole in double-contact
contact fingers on the rotor or to the

(attenuator) rotor (A2MP80) and apply small
contacts on the PC board.

amount of lubricant grease to small spring and
10. Place small spring in hole in double-contactrubbing part of rotor. Rotor has a long pin pro-

truding from side opposite contact fingers. (reference level) rotor and apply small amount
of lubricant grease to small spring and rubbing

2. Place three 19 mm (3/4 inch) 4-40 screws part of rotor.
through attenuator detent (A2MP68) with
heads on same side of attenuator detent as 11. Place conical compression spring (A2MPI13)
threaded part of brass bushing. Attenuator on reference levelshaft with small end of spring
detent has only eight detent holes and has long down (toward brass drive hub). Place ball bear-
brass bushing secured with two nuts. ing on small spring in rotor.

3. While holding three screws in place, hold atten-
uator detent with threaded portion of brass 12. Place IF gain detent (A2MP69), with fixed

bushing facing downward. Place one 13 mm lockout (A2MP78) attached, over three long

(112inch) spacer on each of the three screws. screwswith fixed lockout facing outward. Hold
in position and secure with three 4-40 nuts. Do

• 4. Place brass drive hub (A2MP74) on attenuator not use lockwashers. Make sure IF gain detent
detent, making sure the pin (set off-center on is properly aligned to allow free movement of
side of brass drive hub) is toward bottom side, reference level shaft before tightening the three
closest to attenuator detent. Place ball bearing 4-40 nuts.
on second or third hole from stop tab on atten-
uator detent. 13. Looking at INPUT ATTEN switch from front

5. Place double-contact (attenuator) rotor on top
and top of A2AI Front Switch Assembly, dou-
ble-contact (attenuator) rotor should be posi-

of brass drive hub with long pin pointed down- tioned so its stop pin is on right side of stop tab
ward and small spring over ball bearing. of attenuator detent. Looking at REF LEVEL

6. Place A2AI Front Switch Assembly, front side switch from rear side of A2AI Front Switch
down, over three screws with stop tab of atten- Assembly, rotor should be positioned so its stop
uator detent toward top edge of A2AI Front pin is on right side of stop tab of IF gain detent.
Switch Assembly PC board. Secure switch with

~three lockwashers and 4-40 nuts on rear side of
A2AI Front Switch Assembly. If the set screws in the knob are tight-

7. Insert large, hollow reference level shaft ened too much, the hollow reference
(A2MP86), with preset brass drive hub level shaft will collapse and be ruined.
(A2MP76) attached, through double-contact 14. Turn switch assembly front side down and
(reference level) rotor (A2MP8I), long end first
through slotted side of rotor. Pin in brass drive

make sure front brass drive hub is as close as it

hub should fall into one of 22 slots in rotor.
can be to brass bushing in attenuator detent.
Temporarily tighten one set screw in front brass

8. Align brass drive hub and rotor using shaft of drive hub and turn switch assembly over (front
small pozi-drive screwdriver. Insert long part of side up). Keeping front brass drive hub as close

• reference level shaft through rear side of A2AI as possible to brass bushing in attenuator
Front Switch Assembly PC board, rotor, and detent, loosen set screw in front brass drive hub
brass drive hub so reference level shaft pro- and position so drive hub pin is centered over
trudes through front of switch assembly. second slot from long dowel pin in double-
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contact (attenuator) rotor. Tighten both set
screws in front brass drive hub.

15. Using one of large knobs (from front panel),
turn switch shaft to test mechanical ease of
movement over full range of each switch.
Switch should move in and out freely with
spring action and should rotate freely with con
trol pushed in or not pushed in.

16. Place rotating lockout (A2MP77) over refer
ence level shaft on rear side of A2Al Front
Switch Assembly with small pin on fixed lock
out centered between teeth of rotating lockout.
Tighten set screwsin rotating lockout.

17. Place one 22 mm (7/8 inch) spacer on each long
screw. Place fixed shaft (A2MP87), with slotted
crank (A2MP7l) attached to it, through hollow
reference level shaft with slot of slotted crank
slid over large pin on fixed lockout.

18. Place A2A5 Reference Level Encoder Assem
bly (rotor side toward A2Al Front Switch
Assembly) over three long screws. Place one 8
mm (5/16 inch) spacer on each long screw.

19. Set A2R1 REF LEVEL FINE potentiometer
fully counterclockwise (using small knob from
front panel controls, if necessary). Place level
pot plate (A2MP70), with potentiometer A2Rl
attached, over three long screws. Secure with
three lockwashers and 4-40nuts.

20. Set PC rotor assembly (A2A5MPl) so fingers
contact encoder PC board at arrow labeled
"0". Tighten two set screwsclosest to PC rotor
assembly in rotary switchhub (A2A5MP2).

21. Insert reference levelfine shaft (A2MP67) from
front side of switch assemblyas far as it willgo.
Tighten remaining two set screws in rotary
switch hub. Solder three leads from REF
LEVEL FINE potentiometer to A2Al Front
Switch Assembly PC board. (Color codes of
wires are etched on PC board.)

8·28. Installation of Sub-Front Panel and
Front Dress Panel

1. Place 1/4-28 bushing over sweep time control
shaft (A2A4MP3) so threaded portion is
toward front of switch assemblies. Place switch
assemblies over sub-front panel and fasten
A2Al Front Switch Assembly to sub-front
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panel using ten 4.75 mm (3/16 inch) 4-40 pan
head screws (A2MP143through 152).

2. Place 19 mm (3/4 inch) spacer (A2MPI05)
between A2Al Front Switch Assembly and
A2A4 Rear Switch Assembly (see Figure 8-3).
Place 25 mm (l inch) 4-40 pan head screw
(A2MP92) with lockwasher through A2A4
Rear Switch Assembly, spacer, and A2Al Front
SwitchAssembly. Tighten screw.

3. Solder five wires from A2A4 Rear Switch
Assembly to A2A5 Reference Level Encoder
Assembly. (Color codes of wires are etched on
PC board.)

4. Place front dress panel over control shafts,
pushbuttons, and LEDs.

5. Place input attenuator pointer (A2MP9) over
brass bushing on REFERENCE LEVEL con
trol. Secure with 3/8-32 nut with collar. Align
input attenuator pointer so collar of 3/8-32 nut
slipsdown through pointer.

6. Place 3/8 inch lockwasher and 3/8-32 nut over
brass bushing on FREQ SPAN/DIV control
and tighten nut.

7. Place 1/4-28 bushing (on SWEEP TIME/DIV
control shaft) through sub-front and front dress
panels. Secure with 114inch lockwasher and 11
4-28nut.

8. Set sweep time rotor (A2A4MP4) by turning
48-tooth spur gear (A2A4MP13) until fingers
contact PC board at arrow labeled"10ms" .

9. Place SWEEP TIME/DIV knob on SWEEP
TIME/DIV control and tighten set screws with
knob set to 10mSEC.

10. Place coarse tuning knob on TUNING control
and tighten set screws. Place FINE tuning knob
on TUNING control, leaving a slight amount
of space between coarse tuning knob and FINE
tuning knob. Tighten set screws.

11. Place FREQUENCY SPAN/DIV knob on
FREQUENCY SPAN/DIV control and tighten
one set screw. Turn FREQUENCY SPAN/DIV
control fully clockwise. Loosen set screw and
set knob to indicate a FREQUENCY SPAN/
DIV setting of "F" (full span). Tighten set
screws.

•

•

•
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12. Place RESOLUTION BW knob on RESOLU
TION BW control, leaving a slight amount of
space between FREQUENCY SPAN/DIV
knob and RESOLUTION BW knob. Tighten
one set screw and turn RESOLUTION BW
control fully clockwise. Loosen set screw and
set RESOLUTION BW knob so green OPTI
MUM arrows are aligned. Tighten set screws.

13. Place large knob on REFERENCE LEVEL
control and tighten one set screw. Turn control
fully clockwise. Push knob in and again turn
fully clockwise. Loosen set screw. Hold slotted
crank (A2MP71) against fixed lockout
(A2MP78) at rear of switch assemblies. Place
black index disc (A2MP10) over front end of
fixed shaft with REF LEVEL dBm window
toward top of front panel. Secure index disc
with small retaining ring.

14. Pull large knob away from front dress panel
until index disc is properly seated in recess of

Service

large knob. Turn knob so "- 90" appears in
REF LEVEL dBm window and tighten set
screws.

15. Place REF LEVEL FINE knob on REF
LEVEL FINE control and tighten one set
screw. Turn REF LEVEL FINE control fully
counterclockwise. Loosen set screw and set
REF LEVEL FINE knob for an indication of 0
(centered under REF LEVEL dBm window).
Tighten set screws.

16. Turn three small shafts (PRESELECTOR
PEAK, MANUAL SWEEp, and TRIGGER
LEVEL) fully clockwise. Place small knob on
MANUAL SWEEP control and position so
mark on small knob points to last mark on
front dress panel (approximately 5 o'clock).
Tighten set screws. Place small knobs on PRE··
SELECTOR PEAK and TRIGGER LEVEL
controls. Position each small knob so mark
points to same relative position as setting for
MANUAL SWEEP control. Tighten set
screws.
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Model 8569B

DIGITAL STORAGE SECTION, CIRCUIT DESCRIPTION

• The Digital Storage Section consists of the following assemblies:

• A4 Z Axis Assembly
• A7 Input/Output Assembly
• A8 Microprocessor Assembly
• A9 Data Converter Assembly

Service

•

•

These circuits perform two major functions. One major function - controlled by the Center Processing Unit
(CPU) in A8 .:.... is to acquire display data, process it, and store it in Stroke Memory. The other major function
- controlled by the Counter - is to retrieve data from Stroke Memory and to display it as individual strokes on
the CRT.

To acquire display data, the CPU measures the analog horizontal voltage (SWEEP - 5 to +5V) and the analog
VERTICAL voltage. Since the CPU can only process digital information, it uses the Control Latches in A7
Input/Output Assembly to control the circuitry (in A9 Data Converter) that converts the analog signals to
digital information. This circuitry consists of Multiplexer, Peak Detector, Track and Hold, and Analog to
Digital Converter. A16 Sweep Generator Assembly establishes the rate of data acquisition, which varies with
instrument sweep speed. During normal operation, the CPU alternately takes samples of the horizontal and
vertical signals; the horizontal (X) value determines the memory address at which the vertical (Y) value is
stored.

The Counter in A8 controls the other major function of the Digital Storage Section: to retrieve data from
Stroke Memory in A8 and to convert that data to individual strokes on the CRT.

The vertical signal is generated by the Digital Y Generator in A9 Data Converter Assembly. Since the Y data is
stored sequentially in Stroke Memory in A8, the Counter can determine the address of the data needed to draw
each successivestroke. The Counter accessesStroke Memory whenever the CPU is accessingthe Program ROM
to guarantee that there is no conflict between the CPU and the Counter in addressing Stroke Memory. The data
acquired during this access is then stored in the Y Data Buffer in A9. Control logic from A8 determines the time
at which the Y Data Buffer transfers its data to the Digital Y Generator. The Digital Y Generator converts the
retrieved data to an analog voltage that is applied through A5 X-Y Amplifier Assembly to the vertical deflection
plates of the CRT.

The horizontal (X) signal for the digital storage display is generated in A5. The Digital X Generator in that
assembly receives control signals derived from the Counter in A8 and generates an appropriate ramp voltage
that is amplified and applied to the horizontal deflection plates of the CRT.

The Z signal, generated in A4 Z Axis Assembly, controls both the brightness and the blanking of the trace. The
Digital Y Generator in A9 Data Converter sends stroke length information to Z Modulation in A4. Stroke
length information is then converted to a brightness signal, so that long strokes will not be dimmer than short
ones. Blanking Logic in A4 combines all blanking inputs and control logic inputs to produce one blanking
signal that controls the blanking of the CRT.

The Digital Storage Display section also performs secondary functions that are integral to the operation of the
instrument but are not necessarily involved with the acquisition and display of X and Y signals.

Secondary functions performed by the CPU include response to display control push buttons, interpretation of
instrument control switches, operation of the HP-IB interface, and execution oftest routines.

Input Interfaces in A7 Input/Output Assembly provide the CPU with information about instrument controls.
Two of the interfaces send data from the display push buttons to the CPU to establish the display mode of
operation. Another interface establishes instrument options that are controlled by the CPU. Nine of the inter
faces receivedata about the control settings of the RF-IF portion of the instrument. The CPU converts this data
into character strings and stores them in System Memory in A8 Microprocessor Assembly. The Character
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Generator in A4 Z Axis Assembly retrieves these character strings to generate the control setting display on the
CRT.

The HP-IB Interface allows the CPU to input and output data to external devices and to receive commands via
A43 HP-lB Connector Assembly.

Service Model 8569B

•
Nine test routines in the Program ROM are used to adjust, verify, and troubleshoot the digital storage circuitry.
For example, at instrument turn-on, the CPU uses four of the routines to perform a system self-test to verify the
integrity of the Program ROM, the System Memory, and the Stroke Memory.

Secondary functions controlled by the Counter include display of characters, graticule illumination, an analog
trace for fast sweep speeds, and an analog dot in the manual sweep mode.

To draw characters on the CRT screen (see Figure 8-7), character dot data is imposed on a fixed vertical raster,
which is approximately one division high at the top of the screen. To create the raster, two fixed Y values are
held in the Y Data Buffer in A9 and are fed alternately to the Digital Y Generator. Since 16 vertical strokes are
dedicated to each character, the Counter must access a new character in System Memory once every 16 strokes.
The Counter accesses the System Memory and inputs the data to the Character Generator whenever the CPU
accesses the Program ROM.

For graticule illumination, a vertical raster, of full screen amplitude, is generated by holding zero and full-scale
as the two values in the Y Data Buffer. At the same time, the beam is defocused to give uniform illumination.

At sweep speeds of 2 ms or faster, the microprocessor does not have enough time to convert analog data to
digital information and to store it. To maintain display information, a mixed mode takes place in which
character display and graticule illumination are digitally controlled while the displayed trace is analog. Both of
the digitally derived traces are blanked (but not cleared) during mixed mode operation. The Counter cycles
through its normal display sequence: trace A (blanked), graticule illumination, trace B (blanked), and charac- •
ters; except that the trace B timing is altered. (Display refresh waveforms are illustrated in Figure 8-7.) At the
start of trace B, the Counter stops and waits for the next analog sweep to begin. The CRT then displays the
analog signal for the same amount of time it would have normally displayed trace B. When the trace B time is
over, the Counter stops again and waits for the analog trace in progress to finish. (The RETRACE BLANK line
from A16 Sweep Generator signals the start and completion of the analog trace.) When the analog trace is
finished, the Counter resumes operation.

When the instrument is in manual sweep mode, the digital display operates normally except for the blanking of
both traces A and B. The display is switched to analog for a brief time at the start of the time slots allotted to
traces A and B to produce an analog signal that is no brighter than the rest of the display.

DIGITAL STORAGE TROUBLESHOOTING

The firmware of the HP 8569B contains a set of nine test routines that are used to perform adjustments, to
verify correct operation of the digital storage section, and to troubleshoot the digital storage circuitry. The test
and adjustment procedures are found in Section V,Adjustments.

•
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Model 8569B Service

A1 FRONTPANEL DISPLAY ASSEMBLY, CIRCUIT DESCRIPTION

• Al Front Panel Display Assembly consists only of AlAI Display Switch Assembly, which provides the switches
and potentiometers affecting the CRT display.

A1A1 Display Switch Assembly

AlAI Display Switch Assembly includes IS push button switches and 2 potentiometers:

o CLEAR/RESET

o TRACE A WRITE

o TRACE B WRITE

o TRACE A MAX HOLD

o TRACE B MAX HOLD

o TRACE A STORE VIEW

o TRACE B STORE VIEW

o TRACE A STORE BLANK

o TRACE B STORE BLANK

• 0 SAMPLE

o DGTLAVG

o INP-B-A

o PLOTGRAT

o PLOTCHAR

o PLOTTRACE

o SCALE INTEN

o INTEN

Refer to Section III for a description of the individual controls. References to these controls, as they apply to
other assemblies, may be found in the circuit descriptions of A4 Z Axis Assembly and A7 Input/Output
Assembly.

•
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A3 Display Adjust Assembly includes four front-panel screwdriver adjustments: FOCUS, TRACE ALIGN,
HORIZ POSN, and VERT POSN.•
Mode18S69B

A3 DISPLAY ADJUST ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

•

A3Rl FOCUS varies the potential on the focus grid of the CRT. (Refer to A6 High Voltage Power Supply
Assembly.)

A3R2 TRACE ALIGN adjusts the amount of current through the 'Irace Aligncoil. (Refer to A6 High Voltage
Power Supply Assembly.)

The potentiometers A3R3 HORIZ POSN and A3R4 VERT POSN are discussed in the circuit description of AS
X-Y Amplifier Assembly.
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A4 Z Axis Assembly provides character generator circuitry for cathode ray tube (CRT) annotation and controls
blanking and intensity of the signals to the CRT.•
Model 8569B

A4 Z AXIS ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

•

Character Generator e
The Character Generator circuit translates the data from System Memory into character information. During
the character portion of the display refresh cycle, a small vertical raster is drawn in the space above the top
graticule line of the CRT. By unblanking portions of the raster, dot matrix characters are generated.

Buffer VI5 receives the data stored in the System RAM of A8 Microprocessor Assembly. The character data
received is in the form of the American Standard Code for Information Interchange (ASCII). These codes,
combined with the count signals from the Counter in A8, are used as the address to the character ROM, V3.

The dot matrix output from V3 is the input to both V8 and VI4 shift registers. V8 shifts out the even dot
positions; VI4 shifts out the odd dot positions. Each dot is 250 ns wide. V8 and VI4 alternately transfer out
these dots from top to bottom in an 8- by 8-dot matrix for each symbol.

The logic from V2A, V2B, and V2C interleaves the even and odd dot positions. V2D inverts the SYS CLK
signal.

V9 provides a timing signal (DOT CLK EN) for V8 and V13. This signal is the STROKE SEL signal delayed by
one SYS CLK pulse.

~ ONE CHARACTER SPACE~

(See also Figure 8-7.)

For one stroke of a character:

Counter addresses System Memory location $82. (Refer to Table 8-2 in A7 circuit description of microprocessor
addresses.) ASCII letter C is latched into buffer VI5. The ASCII code is used as the address to ROM V3. The
data out of V3 is the left column of ASCII letter C. Odd bits are loaded into shift register VI4; even bits are
loaded into V8. VI4 and V8 are loaded at time Dl. (Seepreceding illustration.) VI4 and V8 alternately shift out
the bits from top to bottom.

8-55



Service Model 8569B

The Counter then addresses System Memory location $182. ASCII letter R is latched into buffer U15. The
ASCII code is used as the address to ROM U3. The data out of U3 is the left column of ASCII letter R. Odd .-
bits are loaded into shift register U14, even bits are loaded into U8. U14 and U8 are loaded at time D2..Shift
registers U14 and U8 alternately shift out the bits from top to bottom.

The preceding sequence occurs eight times for each character space. Sixty-four repetitions of character space are
required to complete one sweep of characters. Succeeding character spaces are sequentially numbered. (For
example, T and E, the next character space, are numbered $83 and $0183, respectively.)

Blanking logic e
The Blanking Logic circuit decodes timing and switch positions to turn off the beam on the CRT. During analog
display, blanking is based on the sweep ramp. During digital display, blanking is based on the count chain in A8
Microprocessor Assembly.

The signal at TP2 (BLANK) is the blanking signal that turns off the beam on the CRT. When the signal at TP2
is high, the CRT is blanked. The following input lines control the blanking of the CRT:

• RETRACE BLANK or EXT RETRACE, when high, blanks the CRT during analog display.

• OVERSWP BLANK or EXT BLANK, when high, blanks the CRT during analog sweep.

• STROKE GEN TIMING, when low, blanks for l us, each 7 /is stroke. This blanking prevents display of
transient signals associated with data changing to U14 in A9 Data Converter Assembly. C43 and L4 are
used to delay the STROKE GEN TIMING signal.

• STROKE BLANK LATCHED transfers all blanking information (from Stroke Memory on A8 Micropro- •
cessor) to blank the digital display. Blanking information includes oversweep blanking, external blanking,
and the blank ahead marker. When STROKE BLANK LATCHED is high, digitally displayed strokes are
blanked.

• STORE BLANK A and STORE BLANK B respond to the front-panel push buttons that have the same
name. When STORE BLANK A is low, trace A is blanked during trace A display time. When STORE
BLANK B signal is low, trace B is blanked during trace B display time. When both signals are low, digital
display is blanked and analog display is selected (via HDGTL/LANLG signal).

• ANLG FAST SWP EN, when high, blanks digital traces. This blanking enables a mixed mode to take
place in which character display and graticule illumination are digitally controlled, and trace data is
derived from analog information. (For a detailed analysis of this mixed mode of operation, refer to circuit
descriptions of both A8 Microprocessor Assembly and the Digital Storage Section.)

• The (not) CHAR DOTS signal controls blanking and unblanking of character dots. Character dots are
drawn when the signal is low; the dots are blanked when the signal is high.

The following control lines are not directly involved in the blanking of the CRT:

• HDGTL/LANLG is used to select digital or analog display. When this signal is high, digital display is
selected; when the signal is low, analog display is selected. The HDGTL/LANLG signal is also used to
select digital or analog blanking signals at the AND gates in U6.

• ANLG FAST SWEEP is the timing signal for the mixed mode of operation described earlier.

• L X CLAMP RIGHT is a timing signal used to reset the Digital X Generator circuit on the AS X-V .-
Amplifier Assembly during digital display. In the manual sweep mode, an analog dot is displayed during .
the short time when L X CLAMP RIGHT is low so that the normal display refresh cycle is not inter-
rupted.
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• DSPL CHAR is a timing signal that is high for the 7.16 ms that characters are drawn on the CRT.

• ROM SEL and SYS CLK are two of the three signals that combine to form e 1, which is the clock input
to VIS in the Character Generator circuit.•

Model 8569B Service

•

• DSPL TRACE is a timing signal that is high for the two 3.58 ms periods that trace A and trace Bare
drawn on the CRT.

• Signals C9 4 and C9 3 are control signals for VI in the Z Modulation circuit.

• LINTIEXT RETRACE and OVERSWP IEXT BLANK are monitored in A9 Data Converter Assembly
by the microprocessor to control the blanking bits in Stroke Memory on A8. The LINTIEXT RETRACE
signal is also processed by circuitry in A8 Microprocessor Assembly and is fed back to the Blanking Logic
circuit as the ANLG FAST SWP signal.

• PENLIFT is used to provide an external penlift voltage whenever analog blanking occurs.

Z Modulation e
The Z Modulation circuit is used to convert stroke length information into an intensity signal.

Input to the Z Modulation circuit is a bidirectional current that is proportional to the length of each 6 IJs stroke.
INTEN BAL adjusts the crossover point of the varying current. The absolute value of this current is converted
(by V4 and Q18) to a corresponding voltage, OV to +4V. The voltage, observed at TP3 (MOD OVT), varies the
Z modulation signal going to the INTEN and SCALE INTEN potentiometers so that long strokes are as bright
as short strokes.

GRAT EN and INTEN MOD EN control the inputs to the multiplexer VI.

Example:

When VI pins 10 and 9 are low, pins 1 and 12are selected as inputs.

The front-panel SCALE INTEN control is used to vary the intensity of graticule illumination; the INTEN
control is used to vary the intensity of traces and of characters.

Voltage-to-Current Converter G)

The Voltage-to-Current Converter circuit converts the input voltage from the Z Modulation circuit into two
current sinks to drive the Control Gate Amplifier and the Focus Gate Amplifier.

Common-emitter amplifiers Q5 and Q6 provide one current sink; Q8 and Q7 provide the other current sink.
The differential amplifier pair, Q5 and Q8, have a nominal input voltage range from 0 to + 1V. INTEN GAIN
adjustment R4 controls the relative gain of the inverting and non-inverting sides of the amplifier.

Blanking Switch 0

The Blanking Switch circuit turns off the CRT beam whenever there is a logic high from the Blanking Logic
circuit.

• Control GateAmplifier 0
The Control Gate Amplifier .supplies a voltage to drive the control grid of the CRT. This voltage varies from
+25V to +70V.
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Service Model 8569B

The amplifier is stabilized by both ac and de feedback. R25 provides the de feedback and HF TRIM potentiom-
eter C6 adjusts the high frequency feedback. C5 acts in conjunction with C6 and HF GAIN R26 to set the high •
frequency response of the amplifier.

MIN INTEN adjust, R77, sets the minimum voltage at TP5. Maximum intensity is obtained when the output
signal (CONTROL GATE) is at +70V.

Focus Gate Amplifier G)

The Focus Gate Amplifier circuit supplies a correction voltage to the focus grid of the CRT to compensate for
defocusing effects as intensity levelsvary. This correction voltage varies from +5V to +70V. The voltage gain is
set by INTEN DYN FOCUS adjust R30.

POSN DYN FOCUS input is used to maintain sharp focus as the horizontal input is swept. Correction increases
as CRT beam moves away from the center of the screen.

Ql is turned on during the graticule illumination portion of the display refresh cycle. This action defocuses the
beam to provide a more uniform raster when graticule illumination is displayed.

•

•
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AS X-Y Amplifier Assembly selects either analog or digital signals for the X and Y axes of the display and
amplifies them to drive the horizontal and vertical deflection plates of the CRT. The assembly also generates the
digital X sawtooth ramp, and it provides an X-axis compensating current for position dynamic focus.

•
Model 8569B

AS X-Y AMPLIFIER ASSEMBLY, CIRCUITDESCRIPTION

Service

•

•

Digital X Generator "

The Digital X Generator circuit produces the digital X sawtooth ramp. The display sequence is trace A, grati
cule illumination, trace B, and characters. (See Figure 8-7 in the Digital Storage Section circuit description.) This
sequence, known as display refresh, repeats itself continually at an approximate rate of 55 Hz. The refresh rate
should not be confused with the sweep rate controlled by the front-panel SWEEP TIME/DIV control. Traces A
and B are swept from right to left. Graticule illumination and characters are swept from left to right.

Operational amplifier V4 and C40 form the integrator that generates the digital X sawtooth ramp. The fixed
negative current (provided by V3A) through RlOS combines with one of the two currents through R103 and
Rl04 to drive the integrator. The currents through R103 and Rl04 are controlled by driver V2 with its two
switching inputs, DSPL TRACE and DSPL CHAR, which originate in the Blanking Logic circuit of A4 Axis
Assembly. (See Figure 8-2S in the circuit description of A8.) Since V2 is a CMOS device, it reacts to input logic
levels by pulling its corresponding outputs to its supply voltage levels, which are +5V and ground. If the input
voltage exceeds + 2.SV, the output voltage is + SV; if input voltage is less than + 2.SV, the output is at ground.

V3B provides + SV and V3A provides a matching - Sv. DGTL X GAIN potentiometer RlOO adjusts the
outputs of V3A and V3B and the output of the integrator, thus controlling horizontal sweep length. The - SV
output from V3A is the drive for the fixed negative current through RlOS.

To ensure that displayed traces A and B are not offset from each other, J-FET switch Q32 must instantaneously
discharge C40 before either of these traces begins sweeping. When L X CLAMP RIGHT goes low, Q34 turns
on and CR9 is reverse-biased. This turns on Q32, discharges C40, and sets the voltage level of the integrator at
ground, causing the sweep to start at the same place on the screen for each trace.

At sweep times of 2 ms and faster, digital display circuitry does not have enough time to convert analog data to
digital information and to store it. To maintain display information, a mixed mode takes place in which
character display and graticule illumination are digitally controlled, while trace data is derived from analog
information. (See Figure 8-26 in the A9 Microprocessor Assembly circuit description. Refer to both the A8 and
the Digital Storage Section circuit descriptions for a more detailed analysis of this mixed mode of operation.) In
this mixed mode, an analog sweep is displayed during the Trace B time frame. (TraceA is blanked.) A number
of complete sweeps must be displayed to maintain uniform brightness of the analog trace. J-FETswitch Q3l is
held open by the X HOLD LEFT line from the Counter in A8 Microprocessor Assembly. This delays the start
of character sweep until X HOLD LEFT returns to its normally low state.

The output voltage of the Digital X Generator is from - 1.0V to ov. Resistor divider network R107, R108, and
R109 provides a positive 1.O-voltshift to change the output to OV to + 1.OV at TP4 (DGTL X).

Digital Storage/Conventional Switch e
The Digital Storage/Conventional Switch circuit selects either the digital storage mode or the analog mode for
both X and Y amplifiers.

The four SPST JFET analog switches provided in VI are connected as two DPDT switches. VIC and VlD are
normally closed, and VIA and VlB are normally open. To select the digital storage display, the HDGTL/
LANLG control line goes to + Sv, selecting DGTL STORAGE VERT as the Y input and DGTL X from the
Digital X Generator as the X input. To select the conventional display, the HDGTL/LANLG control line goes
to OV; selecting the two analog inputs as VERTICAL for Y (from A2l Video Assembly) and SWEEP - S to
+ SV for X (from A16 Sweep Generator Assembly).
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Voltage to Current Input Amplifier, Y Axis e
The Voltage to Current Input Amplifier, Y Axis circuit converts the input voltage from the Digital Storage/ •
Conventional Switch circuit into two current sinks to drive Current to Voltage Output Driver Amplifier A, Y
Axis and Current to VoltageOutput Driver Amplifier B, Y Axis.

The differential amplifier pair, Q24 and Q27, uses only one of the two available inputs. The nominal input
voltage range is from OV to +O.Sv.

Common emitter amplifiers Q3, Q23, and Q24 provide one current sink, and Q9, Q26 and Q27, the other. All
six stages have current gain, but only Q24 and Q27 have any significant voltage gain. The VERT POSN
adjustment of A3 Display Adjust Assembly controls the relative gain of the inverting and non-inverting sides of
the amplifier.

VERT GAIN adjustment R25 compensates for varying deflection factors of different CRTs. If R25 does not
have enough range, the factory-selected resistor R23* may be changed.

Voltage to Current Input Amplifier, XAxis e
The operation of this circuit is identical to that of the Voltageto Current Input Ampliifier, Y Axis except that the
nominal input voltage range is from OV to + t.Ov.

Current to Voltage Output Driver Amplifier A, YAxis 0 and Current to Voltage Output Driver Ampli
fier B,YAxis 0
These two amplifiers are identical. Amplifier A is driven by the non-inverting output of the Voltage to Current
Input Amplifier, Y Axis (collector of Q3), and amplifier B is driven by its inverted output (collector of Q9).
Amplifiers A and B are both wide-band, inverting amplifiers that drive the CRT vertical deflection plates. Only
Amplifier A is described.

Emitter follower Q2 is ac coupled to Qt and Q4 to improve the high frequency performance of the circuit. Q2
can be ignored as a current path for low frequency operation.

Assume that the input to amplifier A is open and that all the transistors have infinite beta; that is, their base
currents are zero. The base voltage of Q4 is approximately +0.6V. The base voltage of Q1 is determined by the
drop across R30 and R32 to be approximately + 14SV. This sets the collector current of Q1 to about 7 rnA. The
collector current of Q4 is also about 7 rnA, since any current shunted through R31 into the base of emitter
follower Q5 increases the voltage at the base of Q4, and that transistor is turned on sufficiently to sink 7 rnA.

Now assume that the input of amplifier A is connected to the output of the Voltage to Current Input Amplifier,
Y Axis. The current sunk by that input amplifier must be supplied by Ql through R31. For every milliamp of
current sunk by the input amplifier, the output voltage of amplifier A rises +23.7V to keep its input voltage
near Ov.

The combined voltage gain of the Voltage to Current Input Amplifier, Y Axis and the Current to VoltageOutput
Driver Amplifier A, Y Axis is about 120.

Current to Voltage Output Driver Amplifier A, XAxis CD and Current to Voltage Output Driver Ampli
fier B,XAxis C)
The operation of these circuits is identical to that of the Current to Voltage Output Driver Amplifiers A and B,
Y Axis.

•

Dynamic Focus, X Axis 0
This current sinks varying amounts of current from the Focus Gate Amplifier of A4 Z Axis Assembly (via
POSN DYN FOCUS) to maintain sharp focus as the X input is swept. Qll and Q12 are alternately turned on to •
generate this current sink, which is a non-linear function of the absolute value of X. X DYN FOCUS rheostat
R91 adjusts the amount ofdynamic focus compensation. CR5 and CR6 provide temperature compensation for
Qll and Q12, respectively.
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A6 HIGH VOLTAGE POWER SUPPLY ASSEMBLY, CIRCUIT DESCRIPTION

IWARNING I
Hazardous voltages arepresent in thisassembly.

A6 High Voltage Power Supply Assembly provides operating potentials for the cathode-ray tube (CRT). The
nominal potentials are:

• Cathode, - 2350 Vdc
• Control grid, - 2400 Vde
• Post accelerator (from High VoltageQuadrupler), +9000 Vdc
• Focus grid, -1525 Vdc
• Filament, 5.9 Vacfloating at - 2350 Vdc

+26V Filter 6)

This circuit serves two purposes:

• Filtering by LI, L2, Cl, and C2 reduces the level of the 4O-kHz ripple (from the high-voltage oscillator)
that is present in the power supply.

• Filtering by Rl, C3, and the Darlington pair Q2 and Q3 removes the 120-Hz ripple on the +26V VNREG
supply line before it is applied to the primary of the high-voltage transformer AlTl, thus reducing line
related intensity modulation.

• Oscillator Driver •

The collector of Ql is connected to the primary winding of high-voltage transformer AITl, and a feedback
winding is connected to the base of Q1. Positive feedback from this winding causes the circuit to oscillate at a
frequency (approximately 40 to 45 kHz) determined primarily by the characteristics of AlTl. Ql operates as a
Class C amplifier, supplying a current of about 2A peak over a conduction period of less than one-half cycle.

Oscillator Bias Current Regulator •

Amplifier VI regulates the de level of the CRT cathode voltage by controlling the base drive to Ql through the
feedback winding. The cathode voltage is sampled via current through the Feedback circuit, which is compared
with a reference current through R3 and R4at VI pin 3. The output of VI drives the base of Ql at the level (set
by HV potentiometer R4) necessary to maintain about - 2450 Vdc at the cathode of the CRT. Note that VI
does not switch at the 4O-kHz rate. It controls the average bias current for the base of Ql, which controls its
conduction period.

HighVoltage Transformer CD

•

I WARNING I
TheCRTfilament potential is connected to the hazardous cathode potential
of - 2350 Vdc. Measurement of the filament voltage is notrecommended, as
most voltmeters are not rated to withstand a floating input of this magni
tude.

Transformer AITI and transistor Ql form an oscillator circuit whose power is provided by the +26V VNREG
line. The primary winding is connected to the collector of Q1, and the feedback winding is connected to the base
of Q1. AITl has two secondary windings: one supplies high voltage and the other, a filament voltage of 5.9 Vac
to the CRT.
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The high-voltage winding of AlTI is tapped to provide a sine wave for the level shifters. The winding is also :
tapped at another point that is connected to the high-voltage quadrupler, in which the voltage is quadrupled, •
rectified, and filtered. The resulting +9000 Vde is applied to the post accelerator of the CRT. The full output of .
the secondary is rectified by AlCRl and applied to the High VoltageFilter.

HighVoltage Filter0 and Feedback 0

The components C9, ClO, and R13 filter out the 4O-kHzripple on the rectified high voltage from A6Al High
Voltage Transformer. The output of the filter is a nominal - 2350 Vdc whose value is set by HV potentiometer
R4 to the value marked on AlTI. This sets the CRT filament voltage to 5.9 Vac, the potential required for
maximum CRT life. The output of - 2350 Vdc goes directly to the cathode of the CRT and floats the filament
at the same potential via R12. The CONT GRID and FOCUS GRID voltages are derived from this voltage.
Feedback current for the Oscillator Bias Current Regulator is provided through R14 and C12.

Control Grid level Shifter e
, WARNING I

Turn power off before connecting or disconnecting a test probe. TP5 in this
blockis located nearhighvoltage.

The CONT GRID voltage is referenced to the CATH voltage with an intensity control bias developed by means
of a level shift circuit. This bias voltage is generated by.a sine-wave signal, from a tap on a secondary winding of
AlTI, that is coupled through AICI. The top and bottom of the sine wave are clipped, with the top being
clipped by diode CR8. The upper clipping level is set by INT LIM potentiometer RI8. The bottom of the sine
wave is clipped by the action of diode CRII. The lower clipping level is set by the CONTROL GATE voltage
from A4 Z Axis Assembly. The clipped sine wave is coupled through C14 to the rectifier circuit CR9 and CRlO
to generate a de bias voltage across R2l. The de level established is negative with respect to the cathode and is •
applied to the CRT control grid. Capacitor CIS removes 4O-kHz ripple from the bias voltage and allows fast
pulse signals to be coupled directly to the control grid. Neon tubes VR3 and VR4 go into conduction if the
cathode-to-grid potential is greater than about 180 Vdc. This provides protection to the CRT and associated
circuitry, especially during instrument turn-off. Spark gaps are provided to protect components from possible
arcing between electrodes in the CRT.

With the CONTROL GATE input at the maximum level of +70 Vde, the maximum clipping of the bottom of
the sine wave occurs. This results in the smallest peak-to-peak swing of the sine wave, since the upper clipping
level is held constant by the intensity limit divider network. The rectified and clipped sine wave is then at its
minimum de value, providing the minimum reverse bias of the control grid with respect to the cathode voltage.
This provides maximum CRT intensity.

Misadjustment of INT LIM potentiometer R18 can permanently damage the
CRT, in as little as 10 seconds, by allOWing the grid-to-cathode to be forward
biased.

INT LIM potentiometer R18 is set so that a + 30 Vdc level at the CONTROL GATE input corresponds to the
CRT beam cutoff point. The maximum CONTROL GATE voltage is +70 Vdc at maximum intensity.

At this maximum level of 40 Vdc above cutoff, the control grid is still reverse-biased by 20 Vdc to 50 Vdc,
depending on the CRT.

The control grid must not be allowed to go positive with respect to the cathode. If this should happen, perma
nent damage to the CRT (a hollow cathode) can occur in as little as lO seconds. The symptom of a hollow
cathode is that increasing the front-panel INTENSITY control at some point causes the CRT intensity to
diminish rather than to continue increasing.
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Zener diode VR5 protects the CRT cathode from any excessive voltage on the CONTROL GATE line that
might result from a failure or misadjustment in A4 Z Axis Assembly. It has a voltage limit of 75 Vdc, which,
even in the worst case, results in a grid-to-cathode reverse bias of 10Vde.•
Model 8569B Service

•

•

The CONTROL GATE level, and hence the CRT intensity, is a function of the front-panel INTENSITY
control. In digital storage modes, this level is modulated by the trace stroke length and by the type of informa
tion being refreshed in the display; i.e., traces, characters, and graticule illumination.

Focus Grid Level Shifter CD

IWARNING I
Turn power off before connecting or disconnecting a test probe. TP6 in this
block is located nearhighvoltage.

The FOCUS GRID voltage is set by a resistor divider string (R28, R29, R30, and front-panel FOCUS control)
from the cathode with a dynamic focus correction bias developed by means of a level shift circuit. Zener diodes
VR6 and VR7 clamp the FOCUS line voltage to +300 Vdc if the line should be opened. The wiper of FOCUS
LIMIT potentiometer R29 is filtered by C18. The focus grid is a little more negative than this because of the bias
voltage developed by the level shift circuit. This bias voltage is generated by a sine-wave signal from a tap on a
secondary winding of AITI. The signal is coupled through AIC2. The top and bottom of the sine wave are
clipped, with the top being clipped by diode CRI2. The upper clipping level is set at a fixed voltage by VR8. The
bottom of the sine wave is clipped by the action of CRI5. The lower clipping level is set by the FOCUS GATE
voltage from A4 Z Axis Assembly. The clipped sine wave is coupled through Cl9 to the rectifier circuit CR13
and CRl4 to generate a de voltage across R33. Capacitor C20 removes 4O-kHzripple from the bias voltage and
also allows fast pulse signals to be coupled directly to the focus grid.

The FOCUS GRID signal provides dynamic focus correction to compensate for defocusing caused by changes
in trace position and CONTROL GRID level. The CONTROL GRID level is itself dynamically changed as a
function of trace stroke length. During the time the graticule illumination raster is being refreshed on the CRT,
the FOCUS line is pulled to ground, defocusing the trace to give even background illumination.

Spark gaps are provided to protect components from possible arcing between electrodes of the CRT.
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A71NPUTIOUTPUT ASSEMBLY
A7 Input/Output Assembly consists of 12 interface circuits that input data indicating the control settings of the
instrument, an HP-IB interface, and control latches that allow the CPU to control various display functions. A
summary of microprocessor addresses is provided in Table 8-2.

1/0 Decoder "
The I/O Decoder accepts the I/O SEL line and address lines AO - AS to generate 16 enable signals, each of
which corresponds to one address location. Twelve of these signals go to interfaces located in A7. The remaining
four are used in A9 Data Converter Assembly: two to acquire data from the ADC (Analog to Digital Con
verter), one to acquire the status of the ADC, and one to acquire the status of the instrument sweep. The data
corresponding to these four lines is accessed by the CPU at locations $00 to $03.

In addition, three other outputs are generated, each of which enables a block of 16 address locations. These
outputs enable the Center Frequency Interface, the Control Latches, and the HP-IB Interface.

Control Latches •

The Control Latches, U36, provide the means for the central processing unit (CPU) in AS Microprocessor
Assembly to manipulate certain parts of the instrument circuitry. The latches occupy 16 locations in the CPU
address space ($20 to $2F). Address lines AI - A3 specify which one of the eight latches is accessed, and AO
determines whether the latch is set or cleared. The data bus does not affect the state of the latches. The function
of each of the eight latches is as foUows:

The first latch (no name) allows the CPU to start or reset a sweep for the instrument (output low), just as the
front-panel START/RESET push button does.

The REQ CONV latch is used to request that the ADC (in A9) start converting an analog value to a digital
word. When the REQ CONV output is high, three separate events occur: the Track and Hold circuit (in A9)
holds the analog signal at a fixed level for the ADC; the ADC begins the conversion process; and the Peak
Detector (in A9) is reset.

The MEM PAGE SEL latch allows the CPU to select which page of STROKE MEMORY is accessed. Each
stored trace requires two pages of memory (blocks of 256 bytes), corresponding to the left (output high) and
right (output low) halves of the screen.

The SMPLIPEAK latch enables the analog switch, which either passes the analog VERTICAL signal straight to
the ADC in A9 (output high) or sends the signal first through the Peak Detector in A9 and then to the ADC
(output low).

The X CONV latch enables the analog switch, which connects the ADC to either the analog VERTICAL signal
(output low) or the SWEEP - 5 to + 5V (output high).

When the ANLG FAST SWP EN latch output is high, the display goes into the mixed mode, in which digitally
generated characters and graticu1e illumination are displayed in conjunction with the analog signal. To accom
plish this, the Counter in AS is made to stop counting while waiting for the start of an analog sweep, to resume
counting when the sweep begins, and to stop again at the end of the Trace B time slot while waiting for the
analog sweep to finish. (Refer to the circuit description of AS Microprocessor Assembly.)

The high state of the SWP TIME LIMIT latch output reduces the fastest sweep time achievable by the AUTO
sweep circuit in AI6 Sweep Generator Assembly. This function is invoked by the CPU when complex display
functions are used that require more computation time and thus a slower sweep speed.

Center Frequency Interface •

The Center Frequency Interface allows the CPU to access the BCD digits on the front-panel FREQUENCY
GHz readout. Since this LED display is scanned a digit at a time and the CPU might need to access any digit at
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Table 8-2. Microprocessor Addresses (1 of 2)

Model 8569B

CPU Address Function

General 1/0 Interfaces

SO I Analog-to-Digital Converter (Low Byte)

SI I Analog-to-Oigital Converter (High Byte)

$2 I Analog-to-Digital Converter Status

S3 Instrument Sweep Status

S4 Display Pushbuttons, Write Control

S5 Display Pushbuttons, Store Control

S6 HP-IB Address Switch

S7
! Option Control Jumpers.I

S8 Bandwidth Switch

S9 IF Gain Switch (Reference Level)

SA Fine Gain Control (Reference Level)

$B I Input Attenuator Switch

$C Amplitude Scale Pushbutton Switch

SD Sweep Time Switch

SE Frequency Span Switch

SF Video Filter Switch

i
Center Frequency Interface

SIO ~ 0.1 MHz Digit

SII I MHz Digit

SI2 10 MHz Digit

SI3 100 MHz Digit

SI4 1 GHz Digit

SIS 10 GHz Digit

SI6-S1F Not used

Control Latch Interface

S20 Trigger Sweep Start/Reset Function

S21 Arm the Sweep Start/Reset Function

S22 End Request Conversion Pulse

S23 Start Request Conversion Pulse

S24 I Select Low Page (Right Half) of Stroke Memory

$25 Select High Page (Left Half) of Stroke Memory

S26 Tum Peak Detector Function On

S27 Tum Peak Detector Function Off

S28 Connect AOC Input to Y Signal (Vertical)

S29 I Connect AOC Input to X Signal (Sweep -5 to +5V)

$2A Disable Analog Fast Sweep Function

$2B Enable Analog Fast Sweep Function

S2C Set Sweep Time Limit to Shorter Sweep Time

S2D Set Sweep Time Limit to Longer Sweep Time

$2f Tum Manual Sweep Marker On

$2F Tum Manual Sweep Marker Off
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Table 8-2. Microprocessor Addresses (2 of2)

Service

CPU Addrm Function

HP·IB Registers

$30 HP-IB Data Register
S31 Interrupt Status Register for Incoming Data

S32 Interrupt Status Register for Bus Handshake

S33 Not used
S34 I HP-IB Address Status Register
S35 I Not used

S36 I HP·IB Switch Selected Address Register
S37-S7F Not used

I

System Memory

S80-SBF
I

Character Buffer for Upper Printed Line On Display
SCO-SFF Scratchpad Memory for CPU
SIOO-SI7F Not used
SI80-SIBF Character Buffer for Lower Printed Line On Display
SICO-SIFF Scratchpad Memory and Machine Stack for CPU

Stroke Memory

S200-S2FF
i Blanking Data for Trace B

S300-S3FF
I

Blanking Data for Trace A
S400-S4FF Stroke Data for Trace B (High Byte)
S500-S5FF Stroke Data for Trace A (High Byte)
S600-S6FF Stroke Data for Trace B (Low Byte)
S700-S7FF Stroke Data for Trace A (Low Byte)
S800-SIFFF Not used

Program Memory (ROM)

S2000-S27FF HP-IB and Plot Subroutines
S2800-S2FFF Control Setting Display Subroutines

S3000-S37FF Executive Program and Trace Data Handling
S3800-S3FFF Initialization and Test Subroutines

I
!
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any time, a means of storing the digit data is provided. U3 and U4 are a memory for eight BCD digits with
independent read and write addresses. The inputs come from All DVM Digital Assembly. The four binary
coded decimal (BCD) data lines CFl, cn, CF4, and CFS, are the data input for the memory; the three digital
select lines CFX, CFY, and CFZ provide the address at which the data is stored, and CF CK is used as the data
strobe. The CPU in A8 Microprocessor Assembly accesses the data on lines 08 - 011 while using address lines
AO - A2 to select the digit to be read. Of the 16 locations allocated for this interface, only 6 locations ($10 to
$16)are defined; one for each of the 6 center-frequency digits.

Frequency Span Interface 49

There are nine input lines to the Frequency Span Interface. All but two swing from approximately + 15V to
-14v' FULL and MULTIBAND swing from + 15V to - 39V, Four of the inputs are reduced to TTL levels by
series resistors, diodes, and puU-down resistors. Another two lines have resistor dividers to reduce the inputs to
5-volt CMOS levels. The ZERO, FULL and MULTIBAND lines are ORed by means of diodes and then
reduced to 5-volt CMOS levelsby a resistor divider referenced to ground. AUthe inputs are combined by diodes
and gates to yield six lines. These last six lines go to U14, which is accessed by the CPU at address $OE.

Sweep Time Interface 0

There are six main inputs to the Sweep Time Interface from Sweep Generator Assembly AI6 that swing between
ground and a temperature-variable + lOY level. The inputs are buffered with lOOK ohm resistors to prevent
cross talk of digital noise from Input/Output Assembly A7. CMOS inverters form high input impedance
operating at a + lOY level; their outputs are resistively divided down to TTL levels. The MAN/SWP (manual
sweep) line is a switch closure to ground that is pulled up with R31 to a + 5V CMOS level. The EXT/MAN
SWP (external/manual sweep) line swings from ground to approximately + 12V, It is reduced to about + lOY to
drive the enable input of U2. All these inputs are reduced to six lines to U 16, which is accessed by the CPU at
address $00.

Video Filter Interface 0

The six video filter lines swing from ground to + 15V and are reduced to TTL levels by resistors and diodes.
These six lines go to parts of U30, U28, and U26, which are simultaneously accessed by the CPU at address $OF.

Log scale Interface •

Three of the inputs to the Log Scale Interface switch between + 15V and - 3.5V, and the fourth (LOG/LIN)
swings between + 15Vand a temperature-variable - 8V level. These levelsare reduced to TTL levelsby resistors
and diodes and go to part of U28, which is accessed by the CPU at address roc.

Input Attenuator Interface •

The inputs to the Input Attenuator Interface swing between ground and approximately + 2SV, These levels are
reduced to TTL levelsby resistor dividers and go to part of U26, which is accessed by the CPU at address $OB.

Fine Gain Interface •

The inputs to the Fine Gain Interface are switch closures to ground and are pulled up with resistors to yield TTL
levels. These inputs go to part of U30, which is accessed by the CPU at address $OA.

IF Gain Interface.

The IF Gain Interface has two types of inputs. IFG I, IFG2, and IFG3 swing between ground and a tempera
ture-variable + lOY level. These three lines go directly into CMOS inverters operating at the + lOY level, the
outputs of which are resistively divided down to TTL levels. IFG4, IFG5, and IFG6 have three possible input
levels. These are reduced to + 5V CMOS levelsby resistors going to UIO. When one of these inputs is approxi
mately at ground potential, the output of the corresponding gate is low. When the input assumes either a high
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level of approximately + 15V or a low level of approximately - lOY, the output of the gate goes high. These six
lines go to U12. which is accessed by the CPU at address $09.

Bandwidth Interface •

The six inputs to the Bandwidth Interface swing from approximately + ISV to - 3.SV. These levels are trans
lated to TIL levels by resistors and diodes and sent to U20. which is accessed by the CPU at address $08.

Option Status Interface •

Four of the inputs to the Option Status Interface come from J2. which is used to set the instrument options that
are controlled by A8 Microprocessor Assembly. The inputs are pulled up with resistors. but may be grounded
with the jumpers provided in J2 to select the options specified for a particular instrument.

The dpc line from AI I DVM Digital Assembly is also input to this interface so that the CPU can determine the
position of the decimal point in the FREQUENCY GHz display.

The sixth input to the Option Status Interface indicates the status of the START/RESET line used by the sweep
circuitry of the instrument. The state of the START/RESET line may be established either by the CPU in A8.
via a latch in the Control Latches circuit of A7. or by the instrument-sweep START/RESET push button. AU
six of these inputs are accessed by the CPU at address $07.

Store Control Switch •

The Store Control Switch interface accepts seven inputs from the push button switches that control the CRT
display. These inputs are contact closure to ground. so pull-up resistors are used to yield TIL input levels. The
eighth input is the CF SIGN from AI I DVM Digital Assembly. which is used by the CPU to establish the sign of
the center frequency. These eight inputs go to U22. which is accessed by the CPU at address $OS.

Write Control Switch •

The Write Control Switch interface accepts eight lines from the push button switches that control the CRT
display. These inputs are contact closure to ground. so pull-up resistors are used to yield TTL input levels. These
eight inputs go to U23. which isaccessed by the CPU at address $04.

Hp·IB Interface e
The HP-IB Interface consists of U31. which handles aU HP-IB hardware functions; two buffers. U32 and U39.
to drive the HP-IB connector; and an interface. U8. to read the HP-IB address switch.

U3l is a microprocessor-controlled device that handles aU the talk and listen functions that occur during HP-IB
operation. Whenever the CPU on A8 needs to receive or send information via HP·IB it accesses U31. which
appears at a block of 16 addresses starting at $30. U32 then properly formats the data and handles the actual
HP-IB transaction through buffers U32 and U39. U32 handles the eight HP-IB control lines. while U39 handles
the eight HP-IB data lines.

The rear-panel HP-IB address switch provides contact closures to ground; these are translated to TIL levels
with pull-up resistors. Five lines are sent to U8. which is accessed by the CPU at address $06.
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"---)

Fiiure 8-21. A 7 Input/Output Signature Analysts and Troubleshooting Diagram (2 of2)
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3. UNUSED GATES:

:~;:;

4. NOTUSED ONA7.

UNE140Nle DESCRIPTION

REa CONV REauESTSANALOG·
TO·OIGITAL CON·
VERSION.

SMPL./PEAK SELECTS EITHER
SAMPLE ORPEAK VALUE
FORANAlOG·TO-
DIGITAL CONVERSiON.

STATADC SELECTS Ace STATUS
EN BUSY LINEASDATA

INPUT.

STATSWP SELECTS OVERSWP
EN BLANK ANDRETRACE

LINESASDATA INPUT.

SWPTIME LIMITS FASTEST SWEEP
LIMIT IN DGTL AVGMODE.

XCONV SELECTS INSTRUMENT
SWEEP VOLTAGE FOR
ANALOG-TO-DIGITAL
CONVERSION.

2. UNLESSOTHERWISE iNDICATED:
RESISTANCE IS INOHMS Ill)
CAPACITANCE IS IN PICOFARADS cPr)
INDUCTANCE ISINMICRDHENRIES lpHI

NOTES

1. REFERENCE DESIGNATORS WITHIN
THIS ASSEMBLY ARE ABBREVIATED.
FOR COMPLETE REFERENCE DESlG·
NATION, PREFIXAB8REVIATION WITH
ASSEMBLY DESIGNATION.

6. MNEMONIC TABLE:

MNEMONIC OISCRJPTION

AnC HBYTE SELECTS EIGHT MOST
SIGNIFICANT DATA
BITSFROM ANALOG·
TQ.DIGITAL CON-
VERTER_

AOCLBYTE SELECTS TWO LEAST
SIGNIFICANT DATA
BITSFROM ANALOG-
TO·DIGITAL CON-
VERTER.

ARLGFAST ENABLES ANALOG
SWPEN FASTSWEEP FUNCTION.

08-015 CPU DATA BUS

LMKR EN WHEN LOW. ENABlES
ANALOG MARKER IN
MANUAL SWEEP MODE.

MEM PAGE SElECTSSTROKE
SEL MEMORY PAGE FORCPU

(LEFTORRIGHT SIDE
OFCRTSCREEN).
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AS MICROPROCESSOR ASSEMBLY, CIRCUIT DESCRIPTION

A8 Microprocessor Assembly controls the two essential functions performed in the Digital Storage Section: the
acquisition of data, controlled by the central processing unit (CPU), and the display of data, controlled by the
Counter. .•
Model 8569B Service

•

•

Program ROM "

The Program ROM consists of U8, U22, U29, and U36. These contain the program which controls all the
digital display and HP-IB functions of the display. Each ROM contains 2048 bytes of data; each byte consists of
8 bits. The specific function of the program in each ROM is as follows:

ROM Reference Address
Number Designation Range Contents

I U8 $2000-$27FF HP-IB and Plot Subroutines

2 U22 $2800-$2FFF Control Setting Display
Subroutines

3 U29 $3000-$37FF Executive Program and Trace
Data Handling

4 U36 $3800-$3FFF Test and General Subroutines

Address Decoder e
U38A converts the a11 and a12 address lines into four select lines: one for each of the Program ROMs. U24A
inverts a13 to generate (not) ROM EN. U37A inverts (not) ROM EN to generate ROM SEL. When ROM SEL
is high (address range $2000- $3FFF) one of the ROMs is enabled. When ROM SEL is low (address range
-OOסס$ $IFFF) either a hardware interface (from A7 Input/Output Assembly), or Stroke Memory or System
Memory is selected.

CPU •

The heart of the CPU block is microprocessor UI. The outputs from Ul are the address bus, aO-a13, the
read/write line, R/W, and the CPU clock, CPU CLK. The inputs to Ul are the clock oscillator, CK IN, and the
reset line, (not) RES. The data bus, dO- d7, has both input and output functions.

The address bus specifies the hardware or the memory location that is to supply or receivedata on the data bus.
Memory refers to System Memory, Stroke Memory, or Program ROM (read only memory). Buffers U30A
through U30D provide extra drive for address lines aO through a3. Address lines a14 and a15 are not used,
which limits the address range to ooסס$ through $3FFF.

The read/write line, buffered and inverted by U24H, determines the direction of data flow on the data bus.
When the LR/W signal at TP3 is high, Ul outputs data on the data bus.

A 12 MHz clock signal is generated by clock oscillator U4O. This signal is fed to U16, which is a divide-by-six
counter. One output is a non-symmetrical (167- 333 ns) 2 MHz clock signal that goes to the microprocessor CK
IN input; it appears at TPl, slightly delayed, as CPU CLK. U30H provides a buffered CPU CLK signal for the
Display Control Logic; U24F provides an inverted CPU CLK signal for the Counter circuit. The CK IN and the
buffered CPU CLK signals are ORed together by U42A to generate the Data MUX Enable signal that goes to
the Data Multiplexer. This signal is low, disabling the data multiplexers, during the time that addresses are
changing or data is invalid.

The CPU CLK signal and the not Carry from U16 are used by J-K flip-flop U41A to generate a nearly
symmetrical (210 ns - 290 ns) 2 MHz SYS CLK signal. This clock signal is used by the Character Generator on
the Z-Axis (A4) Assembly, by the Control Latches, and by the HP-IB Interface on INPUT/OUTPUT Assembly
A7.
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The Counter U16 also generates a (not) WR CLK signal used by the R/W Select circuit. The timing of this
signal is such that the write pulses to the Stroke Memory and System Memory are present only when data is
valid.

Service Model 8569B

•U9B and U9A are comparators that generate a reset signal for the microprocessor which is low when power is
turned on and remains low until the + 5.2V power supply is stable. VRl, R4, R5, and CRI provide an input to
U9B so that its output (pin 2) remains low until the +5.2V supply exceeds about +4"Y. Cl and R7 provide an
additional delay that allows the output of U9A (pin 1) to remain low until supply voltage is stable (another 200
ms). Grounding TP2, L CPU RESET, also generates a valid reset pulse.

U9C, in conjunction with Rll through R14 and C3, generates a trigger pulse for the reset circuit so that the
front panel CLEAR/RESET push button also generates a valid reset pulse.

The shorting plug in J1 connects the data bus to external hardware, allowing the data bus to receive instructions
from the Program ROM and to transfer data to and from memory and interfaces .. When the plug in 11 is
removed, Ul continually executes an instruction as determined by Rl, R2, R3, and resistor array U2. This
causes the microprocessor address bus to appear as a binary counter with aO (pin 9) having a 1 lAs period, a1
(pin 10) having a 2 lAs period, and so on through a15 (pin 25), which has a 32.768 ms period. This counting
mode facilitates troubleshooting and makes signature analysis possible on the address bus.

Data Multiplexer e
The Data Multiplexer circuit converts the 8-bit CPU data bus dO - d7 to a 16-bit data bus DO- D15 that is used
by all hardware except the Program ROM. In order to perform the translation from 8 to 16 bits, the CPU
accesses the 16-bit bus as one 8-bit byte and two 4-bit nibbles.

16·Bit Address Data Translates
Designation Range Contents to a·Bit

DIS-D8 $400-$SFF 8 MSB Stroke Data D7-DO

D7-D4 $600-$7FF 4 LSB Stroke Data D7-D4

D3-DO $200-$3FF Blanking Info D7-D4

U39D, U38B, U39B, and U24C are used during a read operation to select the appropriate bus transceiver (03,
U25, or U32) for each of the three address spaces listed above. LR/W from the CPU is used to set the data
direction of the transceiver.

RlWSelect 0

The R/W Select circuit generates four read/write signals. Of the four select lines, three go to the three blocks of
memory space in Stroke Memory as defined by the Data Multiplexer. The remaining read/write signal goes to
System Memory. A low on one of these four R/W lines indicates that data is being written from the CPU to a
memory.

I/OSelect 0

The I/O Select circuit generates a low signal to enable the input/output hardware when the CPU access address
is below $OO7F. Further decoding of the I/O space takes place in A7 Input/Output Assembly.

Stroke Select Generator 4D
Stroke Select Generator circuit generates the signal that indicates whether a stroke from an odd or even address
is being drawn on the CRT. This STROKE SEL line determines which of the two registers should be loaded in
the Y Data Buffer in A9 Data Converter.
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The Display Control Logic circuit generates timing signals for the CRT display hardware. All signals except
STROKE DATA STROBE and STROKE BLANK are derived from the Counter.•
Model 8569B

Display Control Logic 0

Service

•

•

The STROKE DATA STROBE signal strobes data into the Y Data Buffer whenever the CPU is fetching an
instruction from the Program ROM and a trace is being drawn on the CRT.

STROKE GEN TIMING determines the timing of the strokes drawn by the Digital Y Generator in A9. (See
Figure 8-24.) The signal is high for the 6IJs that a stroke is being drawn, and low for the l us that the Y value is
being updated and the CRT beam is blanked.

STROKE BLANK determines whether a stroke should be blanked. The signal is latched at the same time as the
Y stroke data to indicate whether the CRT beam should be off for that particular stroke.

The last two signals control the Digital X Generator (in A5 X-Y Amplifier Assembly), which moves the beam
horizontally across the CRT. L X CLAMP RIGHT is a negative-going pulse that forces the beam to start at the
same place on the screen for each trace. (See Figure 8-25.) X HOLD LEFT is used only when the instrument is
in the mixed mode, in which an analog signal is displayed in conjunction with the digitally generated characters
and graticule illumination. X HOLD LEFT holds the Digital X generator output fixed while the analog signal
finishes its sweep. This ensures that after a full analog trace has been displayed, the Digital X Generator output
still corresponds to the left edge of the screen.

Stroke Memory and Multiplexer •

The Stroke Memory and Multiplexer circuit stores the data to draw both of the digitally stored traces on the
CRT. The memory section of the Stroke Memory and Multiplexer contains 1024 words of static RAM (random
access memory). There are 512 words per trace, and each word is 16 bits wide. The data bus of the RAM array
is connected to the 16-bit data bus from the Data Multiplexer.

The address bus of the RAM comes from the multiplexer section of Stroke Memory and Multiplexer, which
selects either the CPU address bus or the Counter bus. When the CPU address is selected, the 10 bits of the
memory address correspond to the CPU lower 8 bits of address AO through A7, to a hardware MEM PAGE
SEL line, and to CPU address A8. When the CPU fetches an instruction from the Program ROM and the
multiplexer switches to the Counter, the lower 9 bits of memory address correspond to Counter lines C5 through
C13 and the tenth bit to C15. With the CPU or the Counter address, the lower 9 bits are used to access the 512
locations that correspond to 1 trace. The tenth bit selects between Trace A or Trace B.

The two remaining bits in the multiplexer are used for the chip selected (not CS) lines for System Memory and
Stroke Memory.

For troubleshooting, a hardware jumper is provided on the ROM SEL line to hold the multiplexer switched to
either the CPU address bus or the counter bus. For normal operation the jumper must go from MX to NORM.

Counter 0

The Counter circuit divides down the 2 MHz CPU clock to provide timing signals to run the digital display
hardware. (See Figure 8-25.) The first divider in the chain is U27, which divides 2 MHz by 14 to provide CNTI
through CNT4, determining that strokes are drawn every 71Js. The CNT4 output is then divided by 256 in U14,
followed by a divide by 2 in the first stage of U23. This yields CNT5 through CNT13 to determine that a trace
consisting of 512 strokes (480 within the graticule) will be drawn in 3.58 ms. The remainder ofU23 is a divide by
5 to provide C14 through C16 which determine whether trace A, trace B, graticule illumination, or characters
will be drawn on the CRT. This sets the complete display refresh cycle at 17.9 ms (55.8 Hz).

U21, U7, U35B, and U20C are used in the mixed mode, in which digitally generated characters and graticule
illumination are displayed in conjunction with the analog signal. (See Figure 8-26.) If the ANLG FAST SWP
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Service Model 8569B

EN line is high, the counter is stopped when it arrives at the beginning of Trace B and waits (CNT EN low) for
the next analog sweep to begin (L INT/EXT RETRACE goes high). After the sweep starts, the counter resumes •
counting (CNT EN high), and the instrument takes one or more sweeps. At the end of the time slot allotted to
Trace B, the counter stops again (CNT EN low) and waits until the analog sweep in progress finishes (L INTI
EXT RETRACE goes low). In this way, the asynchronous analog sweep and display refresh are interleaved so
that time spend displaying characters, graticule illumination, and analog trace are comparable, and the analog
trace does not start or end in mid-sweep.

System Memory and Multiplexer ..

The System Memory circuit consists of the following four blocks:
$80- $BF Character buffer for upper line on CRT
$CO - $FF Scratchpad memory for CPU
$180- $1BF Character buffer for lower line on CRT
$ICO- $IFF Scratchpad and machine stack for CPU

The Memory section of System Memory and Multiplexer contains 256 bytes of static RAM; each byte is 8 bits.
The data bus of the RAM array goes to the high 8 bits of the 16-bit data bus from the Data Multiplexer. The
address bus of the RAM goes to the multiplexer section of the System Memory and Multiplexer, which selects
either the CPU address bus or the Counter bus. When the CPU address is selected, the 8 bits of memory address
correspond to the lower 7 bits of address in the CPU (AO through A6). The eighth bit (A8) selects between
memory blocks $80 through $FF and $180through $1FE

When the multiplexer switches to the Counter, the Counter accesses the character buffers, using lines CNT9
through CNT14 to select the character position and CNT5 to select the upper or lower buffer.

The hardware jumper described in the Stroke Memory and Multiplexer description also affects the multiplexer
in System Memory and Multiplexer. •

I I I

I nLJLJ
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I U I L
I I I

U U L
I I I

U I U I U I
I I I
I I I
I I I
I 1 I I
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I I I
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(A9) eNT 1

(M) STROKE SEL

(A8) eNT 3
(A8) CNT 4

(A9) STROKE GEN
TIMING

(M) CHAR
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(A9) Digital Y
Generator output

(AS) CPU CLK

(AS) CNT 2

(AS) CNT 5 during
traceand grat ilium time I

---------~(AS) CNT 5 during
character time

Figure 8-24. Stroke Generator Timing Diagram
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Memory Select (i)

In the Memory Select circuit, control lines are derived from both the CPU address bus and the Counter.

Service

•

•

The two lines derived from the CPU addresses are used when the CPU controls the memory address. The low
true select line for Stroke Memory (MSI) comes from U20A; the low true select line for System Memory (MSO)
from U28C.

The two lines derived from the Counter (MS2, MS3) are used when the display hardware accesses memory and
the Counter controls the memory address. UI5A generates a signal that is high when characters are drawn on
the CRT. UI5B inverts this signal to provide the memory select line, MS2, for System Memory where characters
are stored. UISC generates a signal that is high when trace A or trace B is drawn on the CRT. U39A inverts this
signal to form MS3, the memory select line for Stroke Memory.
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•
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Figure 8-25. Digital Display Timing Diagram
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Service

22
44

8569B A8 MICROPROCESSOR
08569-60058 (SHEET 1 OF 6)

ROM BUS CHECK
SPECTRUM ANALYZER CONNECTIONS:
REMOVE A4, A7, AND A9 ASSEMBLIES
PLACE A8 ASSEMBLY ON EXTENDER
REMOVE A8J1
SIGNATURE ANALYZER CONNECTIONS:
CLOCK '- A8TP1 (CPU CLK)
START '- A8U8 PIN 20
STOP -r A8U8 PIN 20
POD GND A8TP5 (GND)
PROBE GND A8TP5 (GND)
FOR U8 ROM BUS CHECK

START '- A8U8 PIN 20
STOP -r A8U8 PIN 20

FOR U22 ROM BUS CHECK
START '- A8U22 PIN 20
STOP .:»: A8U22 PIN 20

FOR U29 ROM BUS CHECK
START '- A8U29 PIN 20
STOP -r A8U29 PIN 20

FOR U36 ROM BUS CHECK
START '- A8U36 PIN 20
STOP -r A8U36 PIN 20

P1

1111:1111111111111111111111111111111111111111
1

23

5VOC 7A70I G

VERIFY 2 MHz
CLOCK OPERATION

IF ALL ROM SIGNATURES ARE INCORRECT
PERFORM ADDRESS CHECK (SHEET 2 OF 6)
IF ONLY A FEW ROM SIGNATURES ARE
INCORRECT SUSPECT SHORTED BUS LINE
IF ROM SIGNATURES ARE CORRECT
PROCEED TO DATA BUS CHECK
(SHEET 2 OF 6)

0'" NO')

81 ~!
ON (\IN

••••••••••

~~ ~~-< I Z I
....... CU'"••••••••••

U24

......
N .
%"'
:0:'1'

"'-••••••••••
U30 i2

"'n••••••••••

U22
CHECK

co lID .., ft N ... 0 ~ (I) m
~ ';" 7 7 7 7 ';" ~~ ~·m............ __ ...... m,...o

••••••••••••
........~..........._.sI

77 !r ~=~~:...... w" .... -e:z: ~ (I')

n
ON N.. 0 ..,....::r:.. ':1:. .... -
C,ZA,:::I:m < Q,.

"'flZPJl- tv.. .... ....••••••••••••••••••••

• ...-e•••••••••••••••
••••• G UB CHECK

CD lID 'If CI:l IV ... 0 b. tv c
7 ';' r '": ';" 7 r ~ K S ~ U36
••• ; ••••• ~ ~ .CHECK..........._.....----'"
:: ';'~ :c1~=~
I I CD I ..,:Z:: 0 .... 0

U36 ...... CI:l'" ID LI.. % 0 ,..

U29

N NN
% %%

:0: "''''

c..... ;; ..'e
N ..

U16 ~~..~ ..
U22 ~ C~n: ••••.

~ CD .., II') CIt ... 0 (Q U Q. %0»
___ - _ - _ "' III ... - U29 CHECKU41 x),
I I I I I I I I C'):c.,.. C"...... _ ............... c .... o•••••••••••• •••••~ .......... ~~lf
••••••• N.N.... . ~5:i;;:

,... CD co (I) 0, :c LI.. N X~% U42 f'-.---J
..... I ~ < XIO :c :J
I I CD I U)::tuCJ):C

CI:l'" ~ ... ,.. ... IN

U1

U8.

I
I

j (-,

I

I
Ii,

I
"
I

!
I
':,--)

,--"
. )

Figure 8-27. A8 Microprocessor Signature Analysis and Troubleshooting Diagram (1 of6)
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IF SIGNATURES ARE CORRECT
PROCEED TO MEMORY MUX CHECK
( MICROPROCESSOR BUS ) ON SHEET 4
IF SIGNATURES ARE INCORRECT

,PROCEED TO DATA MUX CHECK
( SHEET 3 OF 6 )
IF THIS DATA BUS CHECK IS PART
OF THE A7 OR A9 DATA BUS CHECK
ANO SIGNATURES ARE CORRECT ,
PROCEEO TO NEXT A7 OR A9 SA DIAGRAM.
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(B) DATA BUS CHECK(A) ADDRESS CHECK

SPECTRUM ANALYZER CONNECTIONS:
REMOVE A4, A7, AND A9 ASSEMBLIES
REMOVE A8Jl
SIGNATURE ANALYZER CONNECTIONS:
ClOCK,,- A8TP1(CPU ClK)
START -r A8TP11 (-ROM EN)
STOP "- A8TP11 (ROM EN)
POD GND A8Pl-22
PROBE GND A8TP5

1
23

~PECTRUM_· ANAL YZER CONNECT IONS:

REMOVE A4, Al, AND Aa ASSEMBLIES
GROUND A8U34 PINS 7,9,10, AND 11
AT Pl-22 USING 16 PIN IC EXTENDER
(HP PART NUMBER 1400-0734)
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SIGNATURE

CLOCK "
START "
STOP "
POD GND
PROBE GND

22
44

ANAlYZER'CONNECTION~:
. '; ,~

A8Pl-8 (SYS ClK) !
ABUl-24 (AB-14)
A8Ul-24 (AB-14)
A8Pl-44
A8TP5

Figure 8-27. A8 Microprocessor Signature Analysis and Troubleshooting Diagram (2 of 6)
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~r'l~~~~er
.:. ;; ;: J, J, J, J, :

• ••••••••
U13 t ~ 1 ~ I ~ z~

• ••••••••
0. .. ,.. .. ., Of ... ell
.. I I ......... I

~ ;; ;; k J, J, J, :;

•••••••••
U_l~ tor ... ,.. .. " ell ... ell

f~~rij'i~
... " C'J I') n " C'J fit•••••••••

.. C\I' I') ...
N ... ,.. ......... ,..

i .:. ~ .:. .\ J, .:, .:.
... ., C'J N 01 N N ft

• ••••••••
U26 , ';' or f t ';" cr !

.. .... W) 10., 11)"

• ••••••••_ Cll' ft ..

f!~ZXZZ
.. IP)'" Gl) (II) fit.., ft

•••••••••
U33 lJ''''' .. ~ .. e, en If

~ .:, .£. .\ .:, J, J, ;;

• ••••••••

: :: ~ : ~
I I I I'"

01 " C'J " ft

.. ~ ..
J, J, J.

111I1111111111111111111111111111111111111111

r
!;;

N<IJ,..., ....... at

666::::

~..........
•••••••••

U12

U)~C%UlU(f):lI%U) t
.... I~ U)..~~ ~

~~~~~~f!•
U3 ~~~~~~~

~~.!...,~..,.:.~~c.;.

••••••••••

00

<:t
~••••••••••

U24 ~

••••••••••

••••••••
U38

••~ ••• ~.S;

U18 666 ~ ~ ~ ~ ~ e
••••••••• lS
~ ..

,... i.-NQ)U

~ r~.....•.... ,
.., C\ICOCDoC

IU251~ ~~
L.-.J••••••••••

t&... ... co N 'C.... ......,...........
:: ~~~

••••~ ••• I
...~ NCOCO.c

U32 (Df'J I ~%4lo-\I.ID

5VOC AUA9 ~ lb.Y~
p p •••••••••

~:::mm"g ~ :; ~ ~~
S1~~~~~ ~~........ .........

U39 ~~
~~.............

NOTE: If MORE THAN ONE OUTPUT LINE
(BLACK PAOf HAS THE SAME

SIGNATURE, SUSPECT A SHORT
BETWEEN THOSE LINES

If SIGNATURES ARE CORRECT
SUSPECT OPEN DATA BUS TRACE
If SIGNATURES ARE INCORRECT ~

CHECK INPUTS TO DATA MULTPLEXER

..
,

I Q" CD "-.i .
.~ ~ .

Ul

r-. ...J/

1
23 P 1 22

44

Figure 8-27. A8 Microprocessor Signa~ureAnalysis and Troubleshooting Diagram (J of6)
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Figure 8-27. A8 Microprocessor Signature Analysis and Troubleshooting Diagram (4 of6)
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Figure 8-27. A8 Microprocessor Signature Analysis and Troubleshooting Diagram (5 of 6)
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8569B A8 MICROPROCESSOR

Figure 8-27. A8 Microprocessor Signature Analysis and Troubleshooting Diagram (6 of6) Figure 8-28. A8 Microprocessor Assembly. Component Locations
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A9 Data Converter Assembly has two major functions. The first function, performed by the Control circuit,
the Multiplexer circuit, the Track and Hold circuit, the Peak Detector circuit, and the Analog to Digital Con
verter circuit, is to accept analog signals and convert them to digital data which is stored in A8 Microprocessor
Assembly. The second function, accomplished by the Y Data Buffer circuit and the Digital Y Generator circuit,
is to process digital trace data from A8 to form the vertical signal for the cathode ray tube (CRT) when the
instrument is in the digital display mode.

•
Model 8569B

A9 DATA CONVERTERASSEMBLY, CIRCUIT DESCRIPTION

Service

•

•

Control e
The Control circuit controls the Peak Detector circuit and the Track and Hold circuit.

The REQ CONY signal from A7 Input/Output Assembly is delayed by D flip-flop VllA to create the HOLD
signal.

When the HOLD signal is high and the X CONV signal from A7 is low, monostable multivibrator V12 outputs
the PK RESET signal.

Tri·State Buffer e
The Tri-State Buffer circuit, controlled by microprocessor VI in A8, transfers three input signals to the data
bus. The buffer is controlled by two lines from A7, STATSWP EN and STATADC EN.

Peak Detector •

The Peak Detector circuit monitors the vertical input signal and holds its maximum level over the time interval
between the resets of the Peak Detector.

PK OFFSET potentiometer R8 adjusts the offset of differential amplifier circuit Q6, A and B, and Q8, A and
B. In this differential pair, the incoming vertical voltage is compared with the last peak voltage, stored across
C8.

Since the gate and source of QllB are tied together, a constant current flows through it. This same current
flows in QIIA. With equal current through these matched transistors, both maintain the same gate-to-source
potential of zero volts. Changes in the gate voltage of Ql1A, established by the charge on C8, are tracked by the
source as this relationship is maintained. These changes are sent via QlO to output buffer operational amplifier
V21 and to base of Q6B in the differential amplifier. If the incoming voltage is greater than the voltage across
C8, Q8A turns on. This drives Q9B, forward biasing CRl, and causing C8 to be charged to this increased
voltage. If the incoming signal voltage is less than the voltage across C8, then Q8A remains off and the charge
on C8 is unchanged until the circuit is reset.

PK RESET from the Control circuit resets the Peak Detector circuit. A 2()()...ns, negative-going pulse from the
PK RESET line turns off Q12, allowing the gate of Q7 to be forward biased by + 15Vthrough Rll. The voltage
turns on Q7 for a period of 200 ns and discharges C8.

Multiplexer e
The Multiplexer circuit is used to multiplex signals to the Track and Hold circuit.

V7 outputs either the vertical peak signal (V-PEAK), the vertical signal (VERTICAL), or the horizontal signal
(SWEEP - 5 TO + 5V) for analog-to-digital conversion. When SMPL/PEAK input is low, the vertical peak
signal is selected; when SMPL/PEAK is high, the vertical signal is selected. Whenever X CONY is high, the
horizontal signal is selected.

R48, R49, and SWP GAIN potentiometer R47 form a voltage divider to attenuate the sweep input voltage. The
100volt variation of the input voltage is changed to a l-volt variation. SWP OFFSET adjustment R45 sets the
current to offset the voltage for a range of OV to + 1V.
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Traclk: and Hold 0

The Track and Hold circuit either holds or follows the input signal. The circuit has a gain of lO.

Q5A, Q5B, and Q3 form a unity gain buffer amplifier.

Model 8569B

•
The track and hold function is accomplished by Q2 and C20. When the HOLD signal from the Control circuit is
high, Q4 is turned on and Q2 is turned off. With Q2 off, C20 stores the voltage at the source of Q2. When the
HOLD signal is low, Q2 is turned on, and the voltage at the source of Q2 follows the input voltage.

Operational amplifier U4 provides a voltage gain of lO. Ql buffers the input signal to U4.

ADC GAIN adjustment R29 sets the gain of the Track and Hold circuit.

ADC OFFSET potentiometer R23 adjusts the offset of the Track and Hold circuit.

Y DataBuffer 0

U8, U16, and U15 form a buffer for 11 bits of data: lO bits of vertical display information and 1 bit of
blanking. Data is latched into the buffer by STROKE DATA STROBE. Data is output from the buffer when
STROKE SEL changes state.

Inputs to digital-to-analog converter (DAC) U19 are the most significant eight bits of data from buffers U8 and
U16. U19 accepts this digital data and converts it to an analog current which is added to the current through
R51 and R52 to form STROKE LEN, a control signal for the Z Modulation circuit in A4 Z Axis Assembly.
Thus, the intensity of the strokes drawn on the CRT is varied as a function of their length. This results in a more
uniform trace intensity. Without this provision the long strokes would be much dimmer than the short strokes •
as all strokes are drawn in the same amount of time.

UlO is two D flip-flops that extend blanking by one 7-/As interval so that a line is not visible between an
unblanked data value and an adjacent blanked value.

Digital Y Generator •

The Digital Y Generator circuit generates a vertical signal for the CRT when the instrument is in the digital
display mode. Data from the Y Data Buffer circuit provides the vertical display information.

DAC U14 provides an output current proportional to the lO-bit digital value appearing at the input. This analog
current, combined with the current through R59 and R60, forms a constant current source that is used to
develop the signal that draws strokes on the CRT. STROKE GAIN adjustment R62 sets the full scale current for
U14.

U18 and C62 form an integrator. During the 6 /As that STROKE GEN TIMING is high, switch Q14 is closed and
the integrator ramps up or down, depending on the constant current input at the source of Q14. The integrator
input current for each 6-/AS interval is the difference between the current from U14 and the current through R59
and R60. The current from V14 is based on the next data value at the input to U14. The current through R59
and R60 is based on the last voltage held at the input of U13. If the current from V14 is greater than the current
through R59 and R60, the integrator ramps up.

U13 and C58 form a sample and hold circuit. During the 1 /As that the STROKE GEN TIMING signal is low,
switch Q16 (N-channel enhancement mode MOSFET) is closed and C58 charges to the present value of the
integrator (described in previous paragraph) output voltage; the circuit is in its sampling mode. Switch Q16 is •
open for the 6 /As that STROKE GEN TIMING is high, allowing VB to maintain a constant current output
from the last voltage received. (See Figure 8-24 in the A8 circuit description for timing information.) STROKE-
FB adjustment R59 varies the current through R59 and R60. The output from VB adds to the current from
V19 in the Y Data Buffer circuit to form the STROKE LEN signal.
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During the 1 lAs that STROKE GEN TIMING is low, switch Q15 is closed. This holds the output of V14 at
ground while its input data is changing. During the I-lAS, switch Q13 is also closed. This holds the bottom of C58
to ground whileVB is sampling.•
Model 8569B Service

•

,

V20 provides a + 15Vbias voltage for the logic levelsof the MOSFETs.

Analog to Digital Converter CD

The Analog to Digital Converter circuit accepts an analog input voltage and converts it to digital information
for transfer to the data bus.

The input signal to the Analog to Digital Converter circuit is an analog voltage from the Track and Hold circuit
(4 0 ) to DAC V3. In V3 a programmed current is formed by the input from the successive approximation
register (SAREG) VI. The difference between this programmed current and the current through V3 internal
resistor generates an error voltage at the output of V3 (pin 15). Since the error voltage causes the comparator V2
output to go high or low, it is this error voltage, fed back to VI, that determines whether the bit that generated
the programmed current in V3 is a high bit or a low bit. If the programmed current is greater than the current
through the internal resistor of V3, the last bit output from VI becomes a low bit.

CNT 1 controls the data output from VI, which sets high each data bit in succession from the most significant
bit (MSB) to the least significant bit (LSB). With the HOLD control signal high, each of the next 12 positive
edges of CNT 1 causes the previous bit of data output to be set high or low, depending on the output of
comparator V2. The previous bit (dependent on V2) is set at the same time the next bit (to V3) is set high. The
last two bits of the SAREG are not used (changing the 12-bit SAREG to a 100bit SAREG). When the HOLD
signal is low, V 1 is reset.

Since microprocessor VI in A8 Microprocessor Assembly can process only 8 bits of data at a time, the 10bits of
data are changed to one 8-bit byte and one 2-bit byte. When ADC HBYTE is low (address $1), tri-state buffers
V5 and V6 output the eight high order bits to the data bus. When ADC LBYTE is low (address $0), V5 outputs
the two low order bits to the data bus.
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See NOTE 7
Set scope trig to HF REJ-DC

See NOTE 7
Set scope trig to HF REJ-DC
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All DVM Digital Assembly has two functions. It includes most of the circuitry for time measurement and
control of A12 DVM Analog Assembly (refer to the circuit description for that assembly); and it provides drive
for the FREQUENCY GHz display and data for the CRT center frequency readout. Data such as Center
Frequency BCD bits 1, 2, 4, and 8; Center Frequency Digit Select 1, 2, and 4; and Center Frequency polarity are
sent to A7 Input/Output Assembly and processed by A8 Microprocessor Assembly to be displayed on the CRT.

•
Model 8569B

A11 DVM DIGITAL ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

In the following descriptions, refer to the schematic and to the timing diagram, Figure 8-35.

DVM2.5MHz Clock Oscillator e
The crystal-controlled DVM 2.5 MHz Clock Oscillator drives the Delay Timer and the DVM Counter. The
output goes through open-collector buffer Q4.

DelayTimer 0

The Delay Timer has two 4-bit counters, U2 and U3, configured to provide a delay of 128 clock pulses. The
delay commences at the beginning of T4 and provides a positive TTL RESET output that lasts 51/Asec. The
RESET output goes to the DVM Counter and to A12 DVM Analog Assembly.

DataTransfer Timer 0
The Data Transfer Timer has two functions: (1) It stops the clock to the DVM Counter when the ZERO
DETECT HELD line from A12 DVM Analog Assembly goes low, and (2) it provides the strobe signal to
transfer the count of the DVM Counter into storage latches.

When the ZERO DETECT HELD line goes low, the clock input to the DVM Counter is forced low, allowing
the count of the DVM Counter to ripple through.

After the count has stabilized, the strobe line goes low, transferring the data into the buffer latches of counter
U16. The strobe line then goes high, and the latches hold the count, permitting the clock input to be re-enabled.

DVM Counter 0
The DVM Counter has two functions: (1) It measures the discharge time of the Integrator in A12 DVM Analog
Assembly, and (2) it provides 25-Hz pulses to drive the State Counter in A12 DVM Analog Assembly.

Counter U16 consists of a six-decade BCD counter, six BCD latches, and a 6-to-1 BCD multiplexer. The clock
input (pin 14) accepts the signal from the DVM 2.5 MHz Clock Oscillator, which is controlled by the Data
Transfer Timer. The RESET input sets the counter to all zeroes when it receives a high from the Delay Timer.
The strobe input transfers the count from the counter to the storage latches in U16 when the strobe line is pulled
low by U14C of the Data Transfer Timer.

The 1, 2, and 4 inputs of U16 (pins 10, 9, and 8) receive a 3-bit binary count from the Display Scanner Counter
Decoder. This count determines which decade the multiplexer selects and sends to the A,l outputs. The output
of the fifth decade (carry) is always present oil U16 pin 7 as a 25-Hz pulse train. When the pulse is low, Q5 is off
and a high-level output is sent as a clock pulse to the State Counter in A12 DVM Analog Assembly. A low-to
high transition out of Q5 advances the State Counter. The zener diodes VR1 and VR2 respectively provide - 5V
and -12V supply voltages for U16.

The resistors in U23 provide pull-up to + 5V and set the high-level inputs 1,2, and 4 and A,l outputs ofU16.

• Reference Gate e
The Reference Gate provides the signal to turn on +REF EN or - REF EN to A12 DVM Analog Assembly.
When ZERO DETECT HELD, INPUT ENABLE, and POL are all high, +REF EN goes low, turning on the
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Polarity Storage 0

+REF switch in Al2 DVM Analog Assembly. When ZERO DETECT HELD and INPUT ENABLE are high
and POL is low, - REF EN goes low, and the - REF switch in Al2 DVM Analog Assembly is turned on.

Service Model 8569B

•
The Polarity Storage flip-flopU22B examines the state of the ZERO DETECT line at the beginning of T3•

When the CENTER FREQ voltage going to Al2 DVM Analog Assembly is positive, ZERO DETECT is low,
and POL'(the output ofU22B) willgo low on the positive transition of the INPUT ENABLE line. (Refer to the
Reference Gate description for the function of the POL line.)

Display Scanner Oscillator e
The Display Scanner Oscillator, a CMOS RC oscillator, provides a 6.4 kHz square-wave output through the
TTL buffer UlOE. The Display Scanner Oscillator provides the scanner clock (establishes the strobe rate) for
the FREQUENCY GHz display on the front panel. The output of this circuit goes to the Display Scanner
Counter Decoder and to the Driver Current Ramp Generator.

Display Scanner Counter Decoder •

The Display Scanner Counter Decoder has three functions: (1) It provides a one-of-six decoded output to drive
the center frequency display digits (FREQUENCY GHz readout), (2) it provides to A7 Input/Output Assembly
a three-bit value that identifies the active BCD digit, and (3) it provides, through Al2U9A and AllU9B, the
timing information for the Drive Current Ramp Generator. (The Display Ramp Generator Transition Gate
Al2U9A is shown on the schematic for Al2 DVM Analog Assembly because it is physically located on that
board; however, it is functionally part of All DVM Digital Assembly.)

The flip-flops U22A and U2lA generate the SCN/2 and SCN/4 outputs to AI2U9A.

U2IB, U2IC, and U2lD count from binary 0 to binary 5. The number goes to Ul5 and is decoded to a one-of
six output to the Display Digit Driver.

Illegal CodeBlanking •

If binary numbers 6 or 7 were to be erroneously generated by the Display Scanner Counter Decoder, they would
be blanked by the Illegal Code Blanking Circuit. '

Display Digit Driver •

The Display Driver receives outputs from the Display Scanner Counter Decoder, boosts current levels, and
generates cathode drive for the center frequency display (FREQUENCY GHz readout) on the front panel. Since
the seven-segment displays are of the common-cathode type, the Display Digit Driver must sink the current
from the lit segments of the driven digit. One of the six Darlingtons in UI is enabled when the base is supplied
current through its associated base resistor. This, in turn, requires that the open-collector inverter associated
with the driver have a low input from the Display Scanner Counter Decoder.

The output voltage levelof the Darlingtons is not well defined. When a Darlington is off and no segments are lit
by another driver, the output will be pulled to a level near GND by the output pulldown resistor. If, however,
another driver is lighting segments, the level will be between + 1.5V and +2.0V on the outputs of the
Darlingtons that are off. When a Darlington is on, its output level will be about + O.6V if no segment is lit, and
between + I.OVand + 1.5V if segments are lit, depending on the number of segments lit and individual compo
nent parameters.

Drive Current !Ramp Generator 0

The Drive Current Ramp Generator generates a drive current ramp signal to the Center Frequency Segment
Drivers and to the Decimal Point Driver.
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The output of the Display Scanner Oscillator and the lines SCNI2 and SCN/4 are decoded by the Display Ramp
Generator Transition Gate Al2U9A (physically located in Al2 DVM Analog Assembly) and U9B to generate a
positive-going pulse (about 0.08 ms) which has a negative transition at the same time as the segment information
changes states. The pulse is initiated approximately every 0.6 ms. This TIL input goes through resistors R17,
R18, and R19 to generate roughly a ± 1 rnA current at the base of Q2. Since Q2 is connected as an integrator,
this current will approximately equal the charging current for C16, generating a nominal rise and fall time of
about 50 usee at the collector of Q2. The output drive capability is increased by Q3, which acts as an emitter
follower and has an output swing from GND to approximately + 14V. C17 and R22 at the collector of Q3
prevent the ramp current from getting on the + 15V power supply line. The output is of opposite polarity from
the input and is delayed by the ramp rise and fall times. The ramp signal controls the rise and fall times in the
Center Frequency Segment Drivers and the Decimal Point Driver.

Display Latches •

To ensure that BCD output data from the DVM Counter will change state only while the output of the Drive
Current Ramp Generator is low, the BCD data from the counter is stored in latch U19 until the output of the
Drive Current Ramp Generator reaches its lowest level. This BCD data is then sent to the Seven Segment
Decoder and to A7 Input/Output Assembly.

Seven Segment Decoder •

The Seven Segment Decoder converts 4-bit BCD data to seven-line segment data to the Center Frequency
Segment Drivers.

If the output of the Illegal Code Blanking circuit (the Bl input to 06) is low, all segment lines will go high. If a
BCD zero occurs for the most significant digit of the display, a low on the ripple blanking input (RBI) line will
cause all segment lines to go high, blanking that digit.

Minus Sign Gate G

When the POL line goes high (a negative number is to be displayed), the "g" segment line is brought low during
the most significant digit to light the "g" segment (minus sign).

CenterFrequency Segment Drivers E)

The seven-segment displays (FREQUENCY GHz) are of the common-cathode type. This means that a current
must be sourced to each of the instrument LEDs to light it. This current is provided by the seven transistors of
U7, which are all connected in an emitter-follower configuration. The magnitude of the current is determined
by resistors in the Frequency Display Assembly. For any given transistor, if the output of the Drive Current
Ramp Generator is high (approximately + 14V)and the open-collector inverter tied to its base is not conducting
(the input from the Seven Segment Decoder is low), then base current will flow through its associated base
resistor in U12 and the transistor will turn on, causing the segment to light. The output levels on lines CFa
through CFg will then be slightly less than +5V.

When the Seven Segment Decoder changes state on the negative-going clock transition, the output of the Drive
Current Ramp Generator will be low (approximately GND), and all segment drivers will be off. Just before a
change of state, the output of the Drive Current Ramp Generator will ramp down from a high to a low and
gradually turn the segment drivers off. Immediately following a change of state, the ramp will go from a low to
a high, gradually turning the segment drivers on.

In this way the relatively large currents involved in the display will have controlled rise and fall times and will
not generate the electrical interference usually associated with strobed digital displays.
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Decimal Point Gate •

The Decimal Point Gate has one input, the Band External Mixing (HEM) line, originating on the RF/IF •
Motherboard (A29). The BEM line is the ORed combination of external band lines B7, B8, B9, and BI0. When
an external mixing band is selected, the BEM line will be high (+ 14V); for internal bands it will be low (-BV).
The output of the Decimal Point Gate is a TTL level that follows the BEM line.

DecimallPoint Driver E)

The Decimal Point Driver supplies current to the decimal point input of the Center Frequency Display Assem
bly. If the output of the Decimal Point Gate is high, the decimal point to the right of the third display digit will
be lit; if the output is low, the decimal point to the right of the second digit will be lit.

The decimal point drive current is controlled by the Drive Current Ramp Generator in the same way as the
segment drive currents. -

•

•
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A12 DVMANALOG ASSEMBLY, CIRCUIT DESCRIPTION

Figures 8-35 (refer to the All circuit description), 8-38 and 8-39 show an overall timing diagram for the Digital
Voltmeter (DVM), a block diagram, and a simplified timing diagram. The basic measurement technique is to
apply the input voltage to an integrator for a fixed time, charging the integrating capacitor. Then the integrator
is given a known voltage of the opposite polarity to discharge the integrating capacitor. The time it takes to
discharge the capacitor is proportional to the input voltage and is measured with a precise digital counter. If the
magnitude of the input voltage equals the reference voltage, the discharge time will equal the fixed, known
charging time.

The designations T.. T2, etc., in the timing diagram refer to time intervals, not points in time.

In the block diagram (Figure 8-38), the CENTER FREQ, - REF V, and +REF V (not shown on the schematic)
voltages are always present at the inputs to their respective switches. (In the timing diagram, the CENTER
FREQ voltage is l2.000V; corresponding to a reading of 12.000 GHz.) At the beginning of T.. the Input Switch
is closed and the CENTER FREQ voltage is applied to the Input Amplifier. During T1, the Input Amplifier
settles so that a stable voltage will be presented to the Integrator Switch. At the beginning of T2) the Integrator
NORM Switch closes, and the integrating capacitor is allowed to charge until the end of T2, at which time the
Input Switch and Integrator Switch are opened and the - REF V Switch is closed. During T3 , the Input Ampli
fier is again allowed to settle. At the beginning of T4 , the Integrator Switch is again closed, commencing the
discharge of the Integrator capacitor. The switch remains closed until the Integrator output reaches Ov. This will
happen very quickly for input levels near OV but will extend into the early part of T6 for the maximum level
corresponding to 22 GHz. After this zero crossing occurs, the Auto Zero function is initiated by the closing of
the Auto Zero Switch, the Auto Zero Sampler Switch, and the FAST Integrator Switch. During the Auto Zero
time the offset error in the system is placed on the Auto Zero capacitor. At the end of T6 (beginning of T1) the
Auto Zero function is terminated, but the offset error remains on the Auto Zero capacitor for the duration of
the measurement cycle.

The generation of timing signals for the switches and the measurement of the discharge time interval are
performed by the digital timing and control circuits in All DVM Digital Assembly.

InputSwitch 6'

The CENTER FREQ voltage present at the input to the Input Switch is divided by ten by the voltage divider R1,
R2 to yield a voltage that has a scale factor of 10.000 GHz per volt. This voltage is transferred to the Input
Amplifier during T. and T2 by the FET switch Q11. During T1 and T2 a TTL low on the INPUT ENABLE line
turns on the switch driver Q14 and CR1 is then back-biased. The gate of Q11 is held at the input level, since R7
is tied to a feedback divider R39, R40, which in turn is tied to the output of the Input Amplifier. During T3

through T6, the INPUT ENABLE goes high, turning offQ14, which causes CR1 to conduct, turning Q11 off.

Reference Switches e
The operation of the Reference Switches is similar to that of the Input Switch. If the CENTER FREQ voltage is
positive, the digital control circuits will cause the negative reference switch to conduct; if the input is negative,
the positive reference switch will conduct. In both cases, the switches will conduct from the beginning of T3 until
the integrator passes through zero. Since negative input voltages need to be measured accurately, the positive
1.0V reference is simply derived from a voltage divider off the + 5V supply. The positive input voltage must be
very precisely measured; therefore, the - l.OV reference is derived from an external - lOV reference supply.
R18 throughR22 divide the - 10Vdown to 1.0V and allow for a small adjustment around - 1.0V.

AutoZero Switch •

This switch is similar to the other switches except that it is simplified by the fact that it must switch only a OV
level. It is turned on by the digital control circuits after the Integrator has reached OV output. This can occur
during T4, T s' or the first part of T6 • It is turned off at the end of T6 regardless of when it was turned on.
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InputAmplifier 0

The Input Amplifier is a high input impedance, dc amplifier with a voltage gain of approximately 3.5. The .~
current from the dual-input FET Q9 is supplied by current source Q8 and is balanced by INPUT BAL potenti-
ometer R37. The output of the amplifier supplies the signal to the Integrator Switch circuit; it also supplies the
feedback voltage for the Input and Reference FET switches. The gain of this amplifier need not be precisely set,
since only the ratio of the input and reference voltages must be preserved, not their actual levels.

Integrator Switch ..

There are two FET switches in the Integrator Switch circuit. The "normal" switch Q3 is used during the normal
measurement cycle, while the "fast" switch Q4 is used to speed up the response of the Auto Zero cycle. Since the
Integrator resistors R30 and R3l are placed before the switches, the switches need only pass signals very near
ground level, simplifying the switch drivers. Logic gates U6B, U6C, and U7D act as a decoder to turn on the
"normal" switch Q3 during T2, and the discharge period of the integrator. The "fast" switch Q4 uses the same
driver as the Auto Zero Switch and is on from the time the integrator crosses zero until the end of T6•

Integrator e
The Integrator consists of dual-FET input stage Q5, op amp U2, and integrating capacitor C9. The charging
current for C9 is equal to the current into the integrator, which is determined by the output of the Input
Amplifier and either resistor R30 or R3l. The non-inverting input to the integrator is not grounded, as would be
expected, but instead is tied to the error voltage stored on the Auto Zero capacitor C2l.

SlopeAmplifier X100 0

The Slope Amplifier xioo circuit consists of two stages (03 and U4), each having a gain of 10. The U3 output •
must be free of noise and thus has heavy power-supply filtering (Ll, L2, and C15). The U4 output is clamped to
± 1.2V by diodes CR7 through CRIO so that it will recover rapidly from an overload. The output of the Slope
Amplifier Xl00 circuit will change only when the integrator output is near OV; otherwise, it will be clamped to
± 1.2Y.

Zero DetectComparator •

The Zero Detect Comparator is a high-speed voltage comparator that has an output compatible with TTL logic.
In order to accommodate small system offsets, the exact voltage level that will cause a transition ofthe output is
adjusted with the ZERO ADJ potentiometer R56. The HYST adjustment R53 feeds a portion of the input
amplifier output to the comparator. It is made necessary by the fact that the integrating capacitor has dielectric
absorption. To eliminate this effect, the discharge time measurement is actually started 42 j.Lsec after the begin
ning of T4 • (This is done by the Delay Timer circuit in All DVM Digital Assembly.) To compensate for this
delay, a portion of the reference voltage present at the time of the discharge zero crossing is applied to the
comparator through resistors R52, R53, and R55. The level is adjusted by R53.

Zero DetectGates •

The Zero Detect Gates cause either polarity of zero crossing of the integrator to generate the same polarity logic
transition, and they ensure that only the discharge zero crossing is recognized by the following logic. The POL
line (06A pin 1) from All DVM Digital Assembly indicates which reference polarity was used for the present
measurement cycle. (A low indicates that +REF V was used, and vice versa.) This signal, in conjunction with
the comparator output, causes the output of U6A to always have a low-to-high transition for the discharge zero
crossing. U9B inverts the discharge transition and causes the opposite transition to always occur at the begin
ningofTr-

The TEST-NORM switch is a troubleshooting aid. The TEST position simulates a zero crossing at the beginning •
of T~ to generate a normal sequence of logic levels to the FET switch drivers. This will be recognized by the
logic circuitry as - 10.000 on the FREQUENCY GHz readout.
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Since the reference voltage is removed when the discharge zero crossing occurs, the output of the comparator
may oscillate following the first transition. The Zero Detect Catcher latches after the initial high/low transition.
The latch is reset at the beginning of T. and remains high until the next valid discharge zero crossing.•
Model 8569B

Zero Detect Catcher •

Service

•

•

StateCounter E)

The State Counter consists of three D flip-flops which generate signals HA, HB, and HC. Signal HA is used to
generate signal HB, and signal HB is used to generate signal HC. The inverse of signal HC (i.e., LC) is then
used to produce a signal HA (via gates U7C and U9C). The various combinations of signals HA, HB, and HC
determine the "state code" of the instrument timing. State codes 101 and 010 are illegal and will be entered only
if caused to do so by transient pulses during initial turn-on. If an illegal state is entered, the flip-flops will be
cleared on the next reset pulse. This sets the counter to state 000, at which time an Auto Zero cycle occurs. The
timing sequence then continues in its normal fashion.

Display Ramp Generator Transition Gate •

This gate is functionally part of All DVM Digital Assembly, although it is physically located on the Al2 board.
Refer to the circuit description of the Drive Current Ramp Generator (All DVM Digital Assembly).
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A13 Relay Driver Assembly receives input from the SIG IDENT and FREQVENCY BAND GHz switches on
the front panel. A RETRACE BLANK signal from A16 Sweep Generator Assembly is used during the signal
identification. The Relay Driver controls coaxial RF switches Kl through K5 and provides a means to identify a
displayed signal by controlling the frequency of the local oscillator in A37 Third Converter Assembly.

•
Model 8569B

A13 RELAY DRIVER ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

•

Signal Identifier e
The Signal Identifier shifts the displayed signal (except for the 100 MHz CAL signal) 2 MHz to the left on
alternate sweeps when the front-panel SIG IDENT button is pressed. The flip-flop VI is enabled by a high
preset signal at pin 4 and is toggled on alternate sweeps by the RETRACE BLANK input. The output of VI
selects a crystal offset in A37 Third Converter Assembly. The crystal for the correct offset is selected by the
frequency band inputs B5, B6, and BEM. The F3 + line is enabled and is switched in when B5, B6, or BEM
turns on Q6, and VI toggles. A low at Q6 collector pulls the base of Ql down, disabling the VI input to Ql. At
the same time, Q610w drives Q5 high, enabling the VI input to Q2, which in turn drives the F3 + line.

When bands B5 through BI0 are not selected, Q6 collector is high, enabling Ql, and shorting Q2 base to ground
through Q5. Q6 then drives the F3 - line.

When the Signal Identifier is not enabled by the front-panel switches, the output of VI (pin 5) is driven high by
a low at the preset input. This high output turns on Q4, driving the F3 line low.

Relay Driver •

The Relay Driver accepts signals from the front-panel FREQUENCY BAND GHz push buttons and activates
the EXT MIXER RELAY, the IF RELAY or the RF RELAY lines. When Bl is selected, both Q9 and QlO are
turned on, activating the IF RELAY and RF RELAY lines, which energize RF switches Kl , K2, K4, K5 and the
Second Converter. When in the EXT MIXING mode(bands B7 through BlO) the BEM line is high so Q8 is
turned on, activating the EXT MIXER RELAY line, which energizes RF switch K3.
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A14 Tuning Stabilizer Control Assembly contains circuits which tune the YIG-Thned Oscillator (YTO) over a
frequency range of approximately 21 MHz. Thning is accomplished by controlling current, which is propor
tional to frequency, in the YTO Tickler Coil. There are three signals which can vary the YTO frequency as
controlled by the Tickler Coil: the FINE TUNE signal, the TICK ATTEN SWP signal for narrow frequency
spans (1 kHz/DIY to 2 MHz/DIY), and the ERROR signal from A36 Tuning Stabilizer Assembly. Two correc
tion circuits process the signals which control the Tickler Coil. These circuits send center frequency and YTF
frequency correction signals to A17 Frequency Control Assembly.

•
Model 8569B

A14TUNING STABILIZER CONTROL ASSEMBLY, CIRCUIT DESCRIPTION

Service

Also on this board are the tuning stabilizer control circuits that are used only in the AUTO STABILIZER mode.
In stabilized operation, the YTO, which is the first LO, is locked to a 1 MHz Voltage-Controlled Crystal
Oscillator (VCXO). These circuits are the Control Generator, Error Amplifier, Sample and Hold, VCXO Sweep
Inverter, VCXO Sweep Driver, and VCXO Sweep Buffer.

The capacitors across the inputs of U1, U2, U4, U5, U6, U7, and U8 reduce the susceptibility of these op amps
to external RF interference.

Tickler Sweep + Tune Summer •

Three signals are summed at op amp U4, which is connected as an inverting summing amplifier: the FINE
TUNE signal from the FINE TUNING control at the front panel, the TICK ATTEN SWP from A15 Sweep
Attenuator Assembly, and the -IOV REF voltage from A17 Frequency Control Assembly. The -10V REF
offset voltage is summed so that the sweep at the output of U4 will be centered at OV when the FINE TUNING
control is set at mid-position. This stage has an inverting gain of 2 for the TICK ATTEN SWP signal. R42 and
C8 filter out noise on the FINE TUNE line. The output of this stage goes to both the Tickler Coil Predriver and
to the VCXO Sweep Inverter, the latter being used only for stabilized operation.

• Tickler CoilPredriver G
The main input to the Tickler Coil Predriver is the output from the Tickler Sweep + Thne Summer. Op amp U7
is connected as an inverting amplifier with a nominal inverted gain of 0.67. The TICK SWP adjustment R57
adjusts the gain of this stage to compensate for differences in the tuning sensitivity of the YTO Tickler Coil. It is
adjusted to give the correct span for the narrow frequency spans (l kHz/DIY to 2 MHz/DIY) for unstabilized
operation. For unstabilized operation, FET 2 SWITCH Q23 is turned off. Once stabilization is completed, this
FET stays on for stabilized operation. With this FET on, the output from the Error Amplifier is summed into
the Tickler Coil Predriver. This is the path by which the ERROR signal from A36 Tuning Stabilizer Assembly is
fed back to the YTO to effect changes in its frequency.

Tickler CoilDriver ..

The Tickler Coil Driver produces current proportional to its input voltage. This current drives the Tickler Coil
of A31 YIG-Tuned Oscillator (YTO) Assembly.

Op amp U2 is basically an inverting, unity gain amplifier. The voltage is sensed differentially across R82 with
negative feedback through R78 and a slight amount of positive feedback through R81.

R89 and C19 form a 16kHz low-pass filter which reduces the higher frequency noise applied to the ITO Tickler
Coil. Q17 and Q18 increase the current capability (about 55 rnA) for driving the YTO Tickler Coil. When the
current through R79, which is in series with the positive power input to U2, reaches approximately 5 rnA, there
is 0.5V across the base-emitter of Q18, which turns it on slightly, providing additional current to the output for
positive voltages. As the current requirement increases, the voltage across R79 increases, and Q18 provides a
larger proportion of the current. Q17 functions in the same way for the negative output voltages.

• CenterFrequency Correction Summer (9
The output of the Center Frequency Correction Summer, CENTER FREQ CORRECT, goes to A17 Frequency
Control Assembly. Three signals are summed at op amp U3A: The FINE TUNE signal from the front-panel
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FINE tuning control, the FREQ CAL signal from the front-panel FREQ CAL adjustment, and the output of
the Error Amplifier. When the analyzer is in the stabilized mode, if the coarse TUNING control is accidentally
moved slightly, an output from the Error Amplifier is generated. The resulting change of the CENTER FREQ
CORRECT output of U3A corrects the FREQUENCY GHz readout on the front panel so that it does not
change. When the analyzer is in the stabilized mode, if the coarse TUNING control is moved slightly, the lock
loop will prevent the YTO frequency from shifting.

Service Model 8569B

•
YTF Correction Attenuator 0

Op amp U3B is connected as an inverting, unity gain amplifier with a gain of 0.2. The YTF CORRECT output
signal goes to A17 Frequency Control Assembly where this signal (proportional to the frequency change in the
YTO caused by the Tickler Coil) is added to the YTO FREQ ANALOG signal (proportional to the frequency
change in the YTO caused by the Main Coil) so that the YTF will track with the YTO. The YTF CORRECT
signal has a maximum effect on the YTF frequency of ± 10.5 MHz.

Control Generator G

The Control Generator generates a series of timing pulses to trigger events necessary to accomplish AUTO
STABILIZER lock of the YTO, which is the first LO in the analyzer. (See Figure 8-44.) When the analyzer
controls are changed from unstabilized to stabilized settings, the TUNE STAB line is activated (+ 15V) and the
timing pulse train, which lasts for about 430 msec, is initiated. The analyzer settings for stabilized mode are:
AUTO STABILIZER on (push button out) with analyzer in ZERO SPAN mode, or PER DIV mode with
FREQUENCY SPAN/DIV set to 100 kHz/DIY or less (the blue numbered region). When in the stabilized
mode, the STABILIZED FINE TUNE ONLY LED is lit. Once the Control Generator has generated a train of
pulses and the YTO is stabilized, another train will be generated only if the stabilizer isturned off and back on
again.

When the last of the three series-connected switches is closed (FREQUENCY SPAN/DIY, FREQUENCY •
SPAN MODE, or AUTO STABILIZER), + 15V is applied to the TUNE STAB line and the stabilization
process begins at this time, to' At this instant, the + 15V turns on Q1, which turns on Q2 (+ 20V switch),
applying + 20V to A36 Tuning Stabilizer Assembly to turn on the VCXO Pulse Amplifier. At the same time, the
+20V from Q2 turns off QlO, which then turns on Q9 (Zero Span Driver) to activate the ZERO line (+ 15V).
The ZERO signal goes to A15 Sweep Attenuator Assembly to put the analyzer in Zero Span mode. This
removes sweep from the YTO during the stabilization process. The + 15Von the TUNE STAB line charges Cl
through R2, turning on Delay 1 transistors Q3 and Q4 30 msec after the TUNE STABline is activated.

At this time (t.), the output from Q4 goes to FET 1 Switch Driver Q16, turning it off. FET 1 Switch Q19, part
of the Error Amplifier, has been on, shorting the signal to ground. It is turned off by the - 15Vfrom the FET 1
Switch Driver. The ERROR AMPL signal from the Error Amplifier is passed through the closed contacts of
reed relay Kl, through the Sample and Hold, VCXO Sweep Driver, and VCXO Sweep Buffer circuits to the
VCXO in A36 Tuning Stabilizer Assembly. This signal causes the VCXO to shift frequency, locking a VCXO
harmonic to the YTO frequency. The + 15Vfrom Q4 charges C2 through R6, turning on Delay 2 transistors Q5
and Q6 300 msec after t, .

At this time (T2) , the + 15V output from Q6 turns off Relay Driver Q7, which removes the ground return for
relay Kl. This opens Kl, leaving the ERROR AMPL signal, which was present just before time t2, stored on
Cll. The + 15Vfrom Q6 charges C3 through RIO, turning on Delay 3 transistors Q15 and Q14 30 msec after t 2 •

At this time (t3) , + 15Vfrom Q14 turns off Q8, which then turns FET 1 Switch Driver Q16 back on. The + 15V
from Q16 then turns FET 1 Switch Q19 on again to discharge C7 in the Error Amplifier and A36AIC17 in A36
Tuning Stabilizer Assembly. The + 15V from Q14 charges C4 through R15, turning off Delay 4 transistor Q13
30 msec after t.,

At this time (t.), the signal from Q13 turns Q8 on again, which then turns off FET 1 Switch Driver Q16. This
then turns FET 1 Switch Q19 off again. At the same time FET 2 Switch Driver Q12 is also turned on, and
+ 15V is applied to FET 2 Switch Q23, turning it on. The ERROR AMPL signal is now routed to the YTO
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TIMING SUMMARY

to The stabilization process is initiated by changing the analyzer controls from

unstabilized to stabilized settings. The VCXO Pulse Amplifier is turned on and the

sweep is shut off by activation of the ZERO line .

t 1 FET 1 Switch, which has been on, shorting the ERROR signal to ground, is turned

off. The ERROR AMPL signal is allowed to pass through the closed contacts of KI,

through the Sample and Hold circuit, VCXO Sweep Driver, and VCXO Sweep

Buffer to the VCXO. This signal causes the VCXO to shift frequency to move a

harmonic lock point to the YTO frequency.

t2 Relay Kl opens leaving the ERROR AMPL signal, which was present just before

t2 , stored on the capacitor C11.

t3 FET 1 Switch is turned on again to discharge A36AIC17 at the output of the

Discriminator and C7 in the Error Amplifier.

t4 FET I Switch is again turned off and FET 2 Switch is turned on, routing the

ERROR AMPL signal to the Tickler Coil Predriver, where it controls the YTO

frequency.

ts The ZERO line is turned off causing the sweep to be resumed. The stabilization

process is now completed with the analyzer in the stabilized mode.

•

•

•

Mode18569B

Figure 8-44. Control Generator Timing Diagram (1 of2)
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Tickler Coil Predriver, where it controls the YTO frequency. The + 15V from Ql2 charges C5 through R28,
turning on Delay 5 transistor Q11 40 msec after t., 0

At this time (ts) , QlO is turned back on, which turns off Zero Span Driver Q9. The ZERO line no longer has
+ l5V applied to it by Q9, and the sweep is turned back on (unless the front-panel ZERO SPAN mode push
button is depressed). The analyzer is now in the stabilized mode.

•
Model 8569B Service

•

•

Error Amplifier e
The input to the Error Amplifier is the ERROR signal from the Discriminator in A36 Thning Stabilizer Assem
bly. Op amp V 5 is connected as an inverting amplifier with a gain of 3.16 at de and low frequencies. R38 and C7
decrease the gain at higher frequencies to compensate for the frequency response of the stabilizer lock loop. The
ERROR signal is nominally at 1 Vdc immediately after the YTO is stabilized. There is some ac signal present,
corresponding to the FM which is being eliminated at the YTO. The ERROR signal has a sensitivity of +O.46V
per MHz of correction for the fundamental of the YTO. This sensitivity is divided by the harmonic number N
for the higher frequency bands, which use harmonic mixing. When the analyzer is not in the stabilized mode,
and also at the time interval t) to t, during the stabilization process, FET 1 Switch Q19 is turned on, shorting the
ERROR signal to ground.

Sample and Hold CD

This circuit samples and holds the ERROR AMPL signal. With reed relay Kl closed, the ERROR AMPL signal
from the output of the Error Amplifier is applied to the storage capacitor Cll. At time ~ during the stabiliza
tion process, Kl is opened and remains open unless the AVTO STABILIZER is turned off and back on again.
Cll has a very high leakage resistance, and MOSFET Q20 has very high input resistance. This means that the
voltage on Cll will be maintained with little change for a long time. Q20 is connected as a source follower to
monitor the voltage on the storage capacitor Cll. Q21 is used to bias Q20 such that the source to drain voltage
is maintained nearly constant regardless of variations in output voltage at TP12. The output of this stage goes to
the VCXO Sweep Driver.

VCXO Sweep Inverter 0

This stage inverts the TICK S + T signal from the Tickler Sweep + Tune Summer so it is the correct polarity
for input to the VCXO Sweep Driver. Op amp V8 is connected as an inverting amplifier with an inverted gain of
1.62.

VCXO Sweep Driver «8

The VCXO SWP output from this stage goes to the 2/F potentiometer which is ganged to the coarse TVNING
potentiometer at the front panel. The 21F VCXO SWP signal goes to the VCXO Sweep Buffer. The output of
the VCXO Sweep buffer, A/F VCXO SWp, goes to the VCXO Sweep Varactor Driver in A36 Tuning Stabilizer
Assembly. The VCXO Sweep Driver has two inputs. One input is the voltage from the Sample and Hold circuit.
The other input, from the VCXO Sweep Inverter, is an inverted and amplified version of the TICK S + T signal
at the output of the Tickler Sweep + Tune Summer. This signal provides the FINE tuning and sweep for the
stabilized mode, for if the TICK S + T signal were applied only to the Tickler Coil Driver, the stabilization loop
would hold the frequency constant. In stabilized operation, the TICK S + T signal is still applied to the Tickler
Coil Driver, so that the ERROR voltage does not need to provide the FINE tune and sweep ramp.

The FET OFFSET potentiometer R68 is adjusted to compensate for the offset introduced by FET Q20. R64
and C14, with R65, provide frequency compensation for the lock loop during the interval from t l and t2 of the
stabilization process, when the VCXO is momentarily locked to the YTO. Op amp VI is connected as all
inverting amplifier. It has a nominal inverted unity gain for the Sample and Hold output signal and a nominal
inverted gain of 5.1 for the output of the VCXO Sweep Inverter. The VCXO SWP potentiometer R71 is
adjusted to provide the proper frequency spans in stabilized operation.
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VCXO Sweep Buffer 0

The input to this stage (21F VCXO SWP) comes from the 21F potentiometer ganged with the coarse TUNING •
potentiometer at the front panel. The resistance put in this line by the 21F potentiometer increases as the YTO
frequency is increased. For a higher YTO frequency, the YTO is locked to a higher harmonic of the 1 MHz
VCXO. The 2IP potentiometer, with R74 and R73, attenuates the signal applied to the VCXO such that a given
VCXO SWP voltage causes the same movement of the VCXO harmonic to which the YTO is locked, regardless
of its harmonic number. For FREQUENCY BAND GHz .01 - 1.8, the B1 line is activated (+ 15Y) and Q22 is
turned off so that R73 does not shunt R74. This gives less attenuation range to the 2IP potentiometer, which is
necessary for this band as the coarse TUNING controlhas less YTO tuning range. For the harmonic mixing
bands, this sensitivity is divided by the harmonic N.

TUNING STABILIZER SYSTEM, CIRCUIT DESCRIPTION

A14 Tuning Stabilizer Control Assembly and A36 Tuning Stabilizer Assembly are closely related and together
form the Tuning Stabilizer System.

The Tuning Stabilizer system locks the first local oscillator (LO), which is a YIG-Tuned Oscillator (yTO), to a
harmonic of a 1 MHz crystal oscillator to reduce the residual FM of the first LO. Stabilized operation is
permitted for narrow frequency spans (1 kHz/DIY to 100 kHz/DIY) and for ZERO SPAN mode.

Figure 8-45 is a simplified block diagram of the Tuning Stabilizer system. The lock loop can be considered as an
IF-type Automatic Frequency Control (AFC) system. The sampler functions as a mixer with the first LO signal
as one input and the harmonic of the 1 MHz oscillator as the other input. The 2460 harmonics between 2.0 and
4.46 GHz are mixed with the first LO signal in the Sampler. The Sampler output contains the sum and differ
ence frequencies of the two inputs. The output is filtered by a 500 kHz low-pass filter, so only the difference
between the LO signal and the nearest 1 MHz harmonic need be considered. The first LO signal can never be
more than 500 kHz away from one of the harmonic pulses, so there will always be an output from the filter. The .'
output from the filter is applied to a Discriminator that produces an output voltage related to frequency. (See
the Discriminator block in Figure 8-45.)

The error signal from the Discriminator is fed through a Compensation Amplifier and combined with the
Tickler Sweep + Fine Thne signal. This signal is then applied to the YTO, causing the YTO frequency change,
producing a near-zero ERROR signal. This means that the YTO frequency will differ from a 1 MHz harmonic
by approximately 240 kHz, as shown below:

HARMONICS
OF VCXO

/\

-11- ~ I-
240 kHz 1MHz

POSSI BLE
LOCK POINTS

1\
I I II I
I I
I I FREQ

The frequency is approximate because this is an AFC system with a finite loop gain of 1000. When lock is
accomplished, if the YTO has to move 100 kHz to lock to a VCXO harmonic, the Discriminator has to provide
an ERROR voltage to do this; and the difference frequency will differ from 240kHz by 100Hz.

To avoid a center frequency shift in the display when the Tuning Stabilizer System is actuated, the AFC roles of
the 1 MHz VCXO and the YTO are initially reversed. The ERROR signal initially is sent to the VCXO (shift
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•
position 1). In this connection, the YTO rather than the VCXO functions as the reference; the VCXO frequency
shifts, locking to the YTO frequency. After a fixed time, the ERROR signal is sent to the VCXO instead of the
YTO (switch position 2), locking the YTO to a stable VCXO. The ERROR signal that shifted the VCXO
frequency to the YTO frequency is stored on a capacitor in the Sample and Hold circuit.

TO
INPUT
MIXER

2.0-+.1-6 GH..z.
YTO

TICKLER
SWEEP +
PINE TUNE

DISCRIMINATOR

vl_r==
I==;J--~~--f

240 kHz.

TiCKLER
SWEEP..,.

FINE TUNE

•

COMPEN.5ATION
AMPLIFIER

SWITCH

2

SIGNAL

ERRO/?
SIGNAL

r- SAMPLE" AND HOLD--.

Figure 8-45. Tuning Stabilizer System, Simplified Block Diagram
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A15SWEEP ATTENUATOR ASSEMBLY, CIRCUIT DESCRIPTION

A15 Sweep Attenuator Assembly contains the circuits which attenuate the sweep ramp, liN SWp, from A16
Sweep Generator Assembly to provide the different frequency spans as selected by the FREQUENCY SPAN/
DIV control. For wide frequency spans (5 MHz/DIV to 500 MHz/DIV) the liN SWP signal is attenuated and
applied to A17 Frequency Control Assembly, where it is summed with the voltage from the TUNING control.
The signal then goes to A19 YIG Driver Assembly, which applies current to the Main Tuning Coil of the YIG
Tuned Oscillator (YTO) to control its frequency. For narrow frequency spans (1 kHz/DIY to 2 MHz/DIV) the
liN SWP signal is attenuated and applied to A14 Tuning Stabilizer Control Assembly, where it is summed with
the voltage from the FINE TUNING control. The output signal then goes to the Tickler Coil Driver, which
applies current to the YTO tickler coil for small frequency changes.

DC control lines from the FREQUENCY SPAN/DIV switch at the front panel control transistor switches in
A15 Sweep Attenuator Assembly to select the different sweep attenuation settings. The chart (schematic Note 7)
gives the control lines which are activated ( + 15V) and the total attenuation factor of this assembly for each
FREQUENCY SPAN/DIV setting. When one of the control lines is not activated, the front panel switch
provides an open circuit for that line. If the only circuit involved was in the assembly, these lines would go to
-15V because of the pull-down resistors. However, the lines also control circuits in A7 Input/Output Assem
bly, which pull a slight amount of current through these pull-down resistors. Thus, the voltage on these control
lines, when they are not activated, is -14Y. The FULL line is pulled down to - 39V when it is not activated.

The capacitors across the inputs of U1, U3, and U4 reduce the susceptibility of these op amps to external RF
interference.

With the SWEEP TIME/DIV control set to AUTO, the sweep time is automatically controlled by the Auto
Sweep Time (AST) circuitry. The sweep time is varied as a function of RESOLUTION BW, FREQUENCY
SPAN/DIY, and VIDEO FILTER settings to maintain absolute amplitude calibration. As the FREQUENCY
SPAN/DIV switch position is changed, the control lines turn on AST transistors which connect AST resistors to
ground through diodes. This controls the current in the AST BW-FS line to which all the AST resistors in this
assembly are connected. The resistors in turn control the sweep time of the sweep ramp generated in A16 Sweep
Generator Assembly. As the FREQUENCY SPAN/DIV is narrowed, with RESOLUTION BW and VIDEO
FILTER held constant, the resistance on the AST BW-FS line is lowered, causing the sweep rate to increase.
However, the sweep rate is limited to a maximum of 20 MHz/ms and 2 ms/div for AUTO sweep time by the
Current Limit circuit in A16 Sweep Generator Assembly.

.;..1, .;..2, .;..4, Zero Sweep Attenuator G

The liN SWP input comes from A16 Sweep Generator Assembly. It has a level of - 5V to +5V for fundamen
tal (N = 1) mixing mode operation. To maintain per-division frequency span calibration on harmonic mixing
bands, this sweep input is reduced by the factor liN in A16 Sweep Generator Assembly (see schematic Note 6).
This stage has a resistive voltage divider in which resistors are connected one at a time to ground by transistor
switches. Op amp U5 is a non-inverting unity gain buffer.

When none of the control lines is activated, this stage has unity gain. When the FS .;- 2 line is activated (+ 15V),
Q22 and Q18 are turned on, connecting R5 to ground and producing a .;- 2 voltage divider of R1 and R5. Q22
connects the .;- 2 AST resistor R4 to ground through the base-emitter diode of Q18. When the .;- 4 line is
activated (+ 15V), Q23 and Q19 are turned on, connecting R9 to ground, and producing a .;- 4 voltage divider
of R1 and R9. Q23 connects the .;- 4 AST resistor R8 to ground through the base-emitter diode of Q19. When
ZERO SPAN mode is selected, the ZERO line is activated (+ 15V), turnirig on Q24 and Q20 to shunt the
positive input of U5 to ground. Because of the saturation resistance of Q20 there is actually a voltage division of
only a few thousand. This by itself is not sufficient attenuation of the sweep to put the analyzer in ZERO SPAN
mode, so the ZERO line also activates, through CR14 and CR17 respectively, the .;- 100 attenuator and switches
the sweep to the TICK ATTEN SWP line. Q24 connects the Zero AST resistor R12 to ground through the base
emitter diode of Q20. A24 connects the Zero AST resistor R12 to ground through the base-emitter diode of
Q20. A14 Tuning Stabilizer Control Assembly momentarily activates the ZERO line during the YTO frequency
stabilization process.
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PerOi" AutoSweep TimeSwitch e
The Per Div AST resistor R16 is connected to ground through Q27 and CR3 when the spectrum analyzer is •
neither in FULL BAND nor in PER DIV F mode. The FULL line is activated (+ 15V) for FULL BAND and
PER DIV F modes. This turns on the inverter Q26, which turns off Q27. Thus R16 is disconnected, slowing
down the auto sweep. The signal through CR2 turns off Q25, disconnecting the ..;- 1 AST resistor R36 when the
FULL line is activated.

71, 710, X2.5 Sweep Attenuator e
This stage has op amp U2 connected as an inverting amplifier in which different sets of input and feedback
resistors are selected by FET switches. Since the three sections ( ..;- I, ..;- 10, and X2.5), which are switched in one
at a time, are nearly identical, only the operation of the ..;- 10 section will be described. When the FS ..;- 10 line is
not activated (open circuit at the front panel), Q12 has approximately -14V at the base and -14.5V at the
emitter. This is enough reverse bias at the gate of Q9 to keep it turned off. R27 is a pull-down resistor which
provides -15V for the FS ..;- 10 line.

When the FS ..;- 10 line is activated (+ 15V), Q12 is turned on with the base at approximately + O.6V and the
emitter at Ov, connecting the gate of Q9 to ground. Now Q9 is no longer reverse biased by R25, but is turned on
because the source and gate are at the same potential. (The source is at a virtual ground because of the operation
of U2.) With Q9 on, the input resistor R22 and feedback resistor R23 are connected to the negative input of U2,
giving an inverted attenuation of 10. When the FS ..;- 10 line is activated (+ 15V), Q21 is also turned on connect
ing the ..;- 10AST resistor R38 to ground through CRIO.

With Q9 on, CR5 has no effect; but when Q9 and this section are off, CR5 clamps the drain voltage of Q9 at
- O.6Y. This prevents Q9 from being turned on during part of a span because of the signal from the output of
U2 being applied through R23. R24 reduces the current flowing through CR5 to prevent overloading of the
current of U2. The ..;- 1 and X2.5 sections have higher value feedback resistors and do not have this current •
limiting resistor.

When the FS X2.5 line is activated (+ 15V), the X2.5 section is switched in, giving an inverted gain of 2.5
through the stage. There is no X2.5 AST resistor as this is the base frequency span from which all Per Div AST
resistors are referenced. When neither the FS ..;- 10 nor the FS X2.5 line is activated, Q27 is turned off (CR7,
CR8, and Q17 perform a NOR function) and the ..;- 1 section is switched in, giving an inverted unity gain. For
..;- 1, Q25 is turned on, connecting the ..;- 1AST resistor R36 to ground through CR9.

71, 710 Sweep Attenuator e
This stage has op amp Ul connected as an inverting amplifier in which different sets of input and feedback
resistors are selected by FET switches. These two sections ( ..;- 1 and ..;- 100)are nearly identical to the sections of
the ..;- 1, ..;- 10, X2.5 Sweep Attenuator stage. (See the description of the ..;- 10 section.) When the FS ..;- 100line is
activated (+ 15V), the ..;- 100 section is switched in, giving an inverted attenuation of 100. The FS ..;- 100 line,
when activated, also turns on Q14, connecting the ..;- 100AST resistor R52 to ground through CRI5. When the
FS ..;- 100line is not activated, the inverter Q6 is turned off and the ..;- 1 section is switched in, giving an inverted
unity gain. MAIN SWP OFFSET adjustment R53 is adjusted to compensate for the op amp's offset voltage so
that the signal remains centered on the CRT when the FREQUENCY SPAN/DIV control is switched from 5
MHz/DIV to 2 MHz/DIV (i.e., when the sweep is switched from MAIN ATTEN SWP to TICK ATTEN
SWP).

MainandTickler CoilSwitches 0

This stage is essentially an SPDT switch, routing the attenuated sweep ramp to either the Frequency Control
Assembly or the Tuning Stabilizer Control Assembly. For wide FREQUENCY SPAN/DIV (5 MHz/DIV to 500 •
MHz/DIV) the NARROW line is not activated (open circuit at the front panel), and Q16 is turned on, shunting
the sweep to ground at the positive input of U4. Q15 and Q7 are not turned off, so they do not shunt the sweep
to ground at the positive input of U3. The attenuated sweep (MAIN ATTEN SWP) from this unity gain buffer
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amplifier is applied to the Frequency Control Assembly, where it is summed with the voltage from the TUNING
control. The output signal then goes to the YIG Driver Assembly, where the YTO Driver applies a current to the
Main Coil of the YTO, tuning the YTO over its full range, in which the frequency is proportional to the current.•
Model 8569B Service

•

•

For narrow FREQUENCY SPAN/DIV (1 kHz/DIY to 2 MHz/DIY) and for ZERO SPAN mode, the NAR
ROW line is activated (+ 15y), turning Q16 off so it does not shunt the sweep to ground at the non-inverting
(+) input of op amp U4. The attenuated sweep (TICK ATTEN SWP) from this unity-gain buffer amplifier is
applied to the Tuning Stabilizer Control Assembly where it is summed with the voltage from the FINE TUN
ING control. The output signal is then applied to the Tickler Coil Driver, which provides a current to the YTO
Tickler Coil. This current tunes the YTO over a small frequency range in which the frequency is proportional to
the current. The NARROW line, when activated, also turns on Q7 and Q15, shunting the sweep to ground at
the non-inverting (+ )input of op amp U3. One of the two transistors which shunt the sweep to ground (QI5) is
operated in the inverted transistor mode to achieve sufficient attenuation and a low offset voltage. When the
NARROW line is activated, Q5 is turned on, connecting the Narrow AST resistor R62 to ground through
CRIB.

o
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A16 Sweep Generator Assembly contains circuits which trigger and generate a - 5V to +5V linear ramp that
horizontally sweeps the CRT display. The sweep voltage is also processed in the Sweep Attenuator and Full
Multiband Assemblies to sweep the analyzer frequency. The Sweep Generator circuit supplies the RETRACE
BLANK signal to the Z Axis Assembly and drives the front panel SWEEP indicator LED.

•
Model 8569B

A16SWEEP GENERATOR ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

•

Calibrated SWEEP TIME/DIV can be varied from 2 J.lSEC/DIV to 10 SEC/DIY in a 1, 2, 5 sequence. In
AUTO mode, sweep time is selected to be the fastest possible for particular RESOLUTION B\¥, FRE
QUENCY SPAN/DIY, and VIDEO FILTER settings.

A current source in the Sweep Generator Assembly charges a timing capacitor to generate the linear ramp
voltage which is applied to a buffer amplifier, providing the low impedance INT SWP output.

A sweep comparator controls the sweep start and stop voltages, and discharges the timing capacitor at the end
of the sweep. Manual sweep circuitry in the sweep generator controls the de output voltage of the INT SWP
signal according to the position of the MANUAL SWEEP control on the front panel.

In frequency spans greater than 100 MHz/DIV in AUTO mode, a current-limiting circuit in the Sweep Genera
tor Assembly prevents the analyzer from sweeping faster than approximately 20 MHz per millisecond. Logic
circuitry in the Sweep Generator Assembly determines which of five different values of current limiting to apply
to the Sweep Generator Current Source, depending on analyzer frequency span.

In VIDEO, EXT, and LINE settings of SWEEP TRIGGER, a trigger comparator in the Sweep Generator
Assembly starts a sweep when the trigger signal exceeds the trigger level.

The External Sweep Input Buffer circuit converts the rear panel EXT SWEEP INPUT, a 0 to + lOV ramp, to a
- 5V to +5V SWEEP voltage, which goes to the front-panel SWEEP SOURCE switch. The liN Sweep
Attenuator sends the Sweep Attenuator Assembly a sweep signal of - SV to + SY, divided by the harmonic
mixing number of the selected frequency band (see schematic Note 6).

Current Source 0

Current for the generation of the sweep is provided by a Current Source as shown in the simplified circuit in
Figure 8-50. In the Temperature Dependent Power Supply, U2A provides a nominal + lOV; diode Q4 is the
temperature sensing element.

Because of the rise times for specific RESOLUTION BW and VIDEO FILTER settings, an error is caused in
the displayed signal amplitude and frequency if the spectrum analyzer is swept too fast. In the AUTO mode, the
sweep time is controlled by the RESOLUTION BW, FREQUENCY SPAN/Dry, VIDEO FILTER, and DGTL
AVG settings. These settings determine the current at U2B pin 6, controlling the Current Source. Current to
U2B is set by resistors on the AST BW-FS line that are connected by transistor switches to ground in various
combinations, depending on RESOLUTION BW and FREQUENCY SPAN/DIV settings. Resistors connected
to the AST-VF line control current to U2B that depends on the front-panel VIDEO FILTER setting. Resistors
and transistor switches on the AST BW-FS and AST VF lines are located in the Video, Sweep Attenuator, and
Full Multiband Assemblies. The resistors are sized so that AUTO sweep time is proportional to frequency span
width and inversely proportional to the square of the resolution bandwidth (or video bandwidth, if video
filtering is used).

In either calibrated or AUTO sweep time, the currents set at the inverting ( - ) input of U2B are summed to
produce a voltage at the output of U2B (pin 7) proportional to the log of the sweep rate. Q11, the equal current
driver, converts voltage variations into current variations proportional to the sweep rate. Q11B applies current
through Q12 to timing capacitors C12 and C13 in the Sweep Generator circuit. QllA applies a current (propor
tional to Q11B collector current) to the Auto Sweep Time Current Limit circuit.

Q9 provides temperature compensation for Q11. QlO is a constant current regulator for Q9.
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Figure 8-50. Simplified Circuit for Sweep Generator Current Source

In the calibrated SWEEP TIME/DIV mode, the gate of Q2 is grounded. This turns Q2 off and disconnects the •
currents dependent on RESOLUTION B\¥, FREQUENCY SPAN/Dry, and VIDEO FILTER. Calibrated
sweep times are now controlled by the current to the inverting (-) input of U2B through resistors R1 through
R5, which are grounded in various combinations by the front-panel SWEEP TIME/DIV switch. Q12 is nor-
mally kept on by R22 to the + lOVTV supply and buffers Q11B from C12 and C13. In 1.7 - 22 GHz SPAN
mode, the STOP SWP line from the Full Multiband Assembly pulls Ql2 gate to + 25V, turning Ql2 off. This
causes the sweep voltage to be held at a constant level as long as STOP SWP is high. STOP SWP signals occur
at band crossings to prevent gaps from appearing on the display. The STOP SWP line is held high for approxi-
mately IS ms at each band crossing.

Sweep Generator e
Referring to Figure 8-S1, the operation for generating a ramp voltage in Auto Sweep is as follows. The ramp
begins when the dead-time capacitor C15 charges to about + 1.2V through R81. This turns Q13 on, and U3 pin
2 is driven negative. The output of sweep comparator op amp U3 rises to approximately + 14V, Q13 is held on
by CR5, and reset-diode CR3 is back-biased. With CR3 off, the constant current source begins charging timing
capacitor C13 positive. The Q13 collector remains low throughout the sweep. As C13 charges, the voltage at
inverting ( - ) input of U3 increases until it reaches + 2.71Y. At this time, the voltage at the output of U3 begins
to decrease. When the output of U3 decreases to approximately + 12"y, VR1 and CRS stop conducting, turning
off Q13. As Q13 turns off, the voltage at inverting (-) input of U3 increases, causing output of U3 to go
negative, discharging C13 through CR3. The change in U3 output of about -lSV is coupled to the anode of
CR7. With CR7 back-biased, Q13 remains off. U3 continues to discharge until the voltage at the inverting (-)
input set by the voltage divider R59, R6S, R66, and R131, reaches +2.71Y. At this point (the beginning of the
sweep dead time), the ramp is at - SY. The ramp remains at - SV until the dead-time capacitor C15 charges
through R81 to + 1.2V, turning on Q13 and repeating the sweep cycle.

Other components in the Sweep Generator have the following functions. C7 is a speed-up capacitor for U3 •.
switching. C9 is a speed-up capacitor for Q13 turn-off at the end of the sweep. CR6, R69, and R70 prevent C9
from affecting Q13 except at the end of the sweep. R131 adjusts the starting voltage of the ramp.
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C8 and R62 desensitize V3 from spikes on the - 15V supply. C4, C5 and R64 provide frequency compensation
for VI and C6 feedback compensation. CR4 and R67 are used to bring V3 out of saturation at the end of the
ramp to improve switching speed.•
Mode18569B Service

Single SweepControl. Q13 is initially held off by R83 and CRlO. Q14 is on (TPA at approximately + 9V),
and voltage divider R72 and R73 charges C17 to +2.8Y. When the SWEEP TRIGGER switch is in SINGLE
position, and the momentary START/RESET push button is pressed, + 15V is applied to R78, turning on Q8.
This shorts the positive end of C17 to ground and produces a negative pulse at the emitter of Q13. This turns
Q13 on, starting a sweep.

During the generation of a sweep, Q14 emitter is at - 0.6V, and the voltage divider R72 and R73 charges C17 to
- 4Y. The sweep may be aborted (reset to - 5V) by pressing the START/RESET push button. This turns on
Q8. The negative end of C17 is shorted to ground, a positive pulse is generated at the emitter of Q13, and Q13 is
turned off, aborting the sweep. The START/RESET push button will abort any sweep regardless of the
SWEEP TRIGGER setting.
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Figure 8-51. Simplified Sweep Generator in FREE RUN or AUTO

-.

Fast/Slow Sweep Time Operation. Timing capacitors C12 and C13 are used to provide fast and slow
sweep operation. When a fast sweep time (1 mSEC/DIV or faster) is selected by the SWEEP TIME/DIV
switch, the ST FAST control line is grounded, turning off Q18 and Q15. With Q15 off, C12 and C13 are in
series and C12 is the timing capacitor. With Q18 off, the + 15V at R88 will back bias CRll and CR9, so C15 is
switched out of the dead time circuit by CR8, R84, and Q21 for all frequency span modes except FULL BAND
and 1.7 - 22 GHz SPAN. The short dead time (about 0.4 Ins) is set by ClO. For sweep times .1 mSEC/DIV (or
in AVTO sweep times), the ST FAST control line is open, and Q18 and Q15 are both on. With Q15 on, a
ground is provided for C13, and it becomes the timing capacitor. If the same amount of charging current is
supplied to a larger capacitor, it will charge at a slower rate. CR11 and CR9 are on because of the conduction of
Q18. ClO and C15 are in parallel, so the longer dead time (about 22 ms) is set by C15.

In FVLL BAND or 1.7- 22 GHz SPAN modes, Q21 is turned on by CR25 (FULL BAND) or CR26 (1.7 - 22
GHz SPAN). This forward biases CR8, placing C11 in parallel with C10 and C15. This sets the dead time at
about 80ms.
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FREE RUN Operation. In FREE RUN mode, + 15V is applied through the SWEEP TRIGGER switch to
the voltage divider R82 and R83. The voltage at the cathode of CRIO is approximately + 1.5V and CRIO does •
not conduct. The Sweep Generator circuit free runs and Q13 turns on following the previous sweep and after
the dead time, which is determined by the RC time constants.

Manua~ Sweep Contrcl •

Manual control of the sweep is obtained with the SWEEP SOURCE switch in MNL (see Figure 8-52). In INT,
Q19 and Q20 are turned off because Q20 base is pulled to ground through R97 and Q19 is held off by R99. In
MNL Mode, Q19 and Q20 are turned on through R100. Q19 turns Q13 on and keeps it on. U3 holds CR3 on,
and the feedback loop to the timing capacitor is closed. Turning the MANUAL SWEEP control changes the
input current through Q20 to inverting (-) input of U3. Since the output current through R65 is constant, any
change in MANUAL SWEEP current must be compensated for by a change in the current through R59 and
R131, thereby varying the ramp output voltage.
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Figure 8-52. Manual Sweep, Simplified Schematic Diagram

Sweep lrigger 0

The Sweep Trigger circuit generates the signal that is applied to the Sweep Generator to start a sweep in VIDEO,
EXT, or LINE trigger modes. The front-panel SWEEP TRIGGER switch selects between the video signal
(VIDEO), the external trigger signal from the rear panel (EXT), and an ac voltage at the line frequency (LINE).
The ac line voltage is attenuated to a OV to 3V peak-to-peak signal, and the external trigger is attenuated and
filtered on the RF:'IF Motherboard before being routed to the front-panel SWEEP TRIGGER switch. The
selected trigger signal is applied to the inverting input of comparator U4. A OV to O.8V reference voltage
proportional to the front panel TRIGGER LEVEL setting is applied to the non-inverting input of U4 from
voltage divider R121 and R122. When the SWEEP TRIGGER switch is in LINE, VIDEO, or EXT position,
Q13 is held off by R83 and CRIO. A sweep can then be generated only when a negative pulse is applied to the •
emitter of Q13 in the Sweep Generator. The negative pulse is generated by a Pulse Shaper circuit when the .
output of trigger comparator U4 goes low. The Pulse Shaper consists of a differentiator (C20 and R126) and an
emitter follower (Q6).
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During a sweep, RETRACE BLANK is approximately - 0.6Y, and Q3 and output pull-up resistor Rl24 disable
U4 to prevent trigger pulses from going to the Sweep Generator. When RETRACE BLANK is high, and when
trigger signal rises above the trigger level voltage, the output of U4 switches from approximately +5V to OY,
turning on Q6 through C20. A negative-going pulse is coupled through R75 to turn on Q13 in the Sweep
Generator, starting a sweep.•
Model 8569B Service

After the ramp is completed, the circuit returns to a dead-time state, and another trigger is required to generate
another sweep. Triggers (negative transitions at output of U4) may occur during the dead time, but these will not
start a sweep until the end of the dead time, when the dead time capacitors are charged sufficiently to place the
anode of CR7 at approximately - 2V or higher.

Auto Sweep Time Current Limit e
Tracking between the YTO and YTF is degraded if the analyzer frequency is swept too fast. To limit the
frequency sweep rate to approximately 20 MHz per msec and a maximum rate of 7 msec per division, CMOS
logic gates U5 through U8 in the Auto Sweep Time Current circuit select which of five different current limit
values to apply to the Current Source. Since sweep rate is proportional to current, limiting the current prevents
the sweep rate from exceeding a certain upper limit. Control lines from the front-panel FREQUENCY SPAN/
DIY, FREQUENCY SPAN MODE, FREQUENCY BAND GHz, and DGTL AVG switches drive the current
limit logic. Refer to the simplified schematic, Figure 8-53.
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Figure 8-53. Auto Sweep Time Current Limit, Simplified Schematic Diagram

•

QllB supplies current to charge timing capacitors C12 and C13 in the Sweep Generator. QllA supplies a
current (proportional to timing capacitor current) to sampling resistors R33 and R27 through R3l in the Auto
Sweep Time Current Limit circuit. The voltage developed across the sampling resistors is proportional to sweep
rate and is compared to a reference voltage by op amp Ul. When the input voltage at inverting ( - ) input of Ul
is less than the reference voltage at non-inverting (+) input, the current source is not current limited. The
output of Ul is approximately + 14 volts, CR30 is reverse biased, and the current source is not affected. If the
Current Source level becomes high enough to cause the voltage across the sampling resistors - that is, the
voltage at the inverting ( - ) input of Ul- to equal the voltage at the non-inverting input of Ul, the current limit
is activated. The output of Ul is approximately + IOV or less', and CR30 is forward biased, closing the feedback
loop around Q llA, Ul, CR30, U2B, and associated circuitry. When this feedback loop is closed, the voltage at
the positive input of op amp U2B is pulled down by current through R26. This reduces the voltage developed by
V2B at the emitters of QllA, and Ql IB, reducing the current supplied by QllA to sampling resistors R27
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through R33, and the current supplied by QllB to the timing capacitors in the Sweep Generator. The collector
currents are held at a level at which the sampling resistor voltage equals the reference voltage. AST LIMIT R25 •
sets the reference voltage. R25 is adjusted to compensate for the mismatch in collector currents for equal base-
emitter voltages in QIIA and QIIB.

The reference voltage is nominally + IV but to compensate for mismatch in Qll, it can be adjusted from
+0.6V to + lAY.

Because of the similar operation of each of the current limits, only one case will be described. Assume the
analyzer is in PER DIY, .2 MHz/DIY, RESOLUTION BW of 3 kHz, VIDEO FILTER OFF, NARROW and FS
-10 control lines are approximately + 15Y. CR27 and CR28 are forward biased. (Refer to Figure 8-5S.) RS4
and RS5 form a voltage divider, causing the input to U8D pin 9 to be approximately + 5Y, a logic high. The
output of U8F is also a logic high. If the SWP TIME LIMIT control line is high or low, either U7D or U7A,
respectively, is enabled. If U7A is enabled, its output becomes approximately + 5V; and Q30 is turned on,
placing R31 in parallel with R33. The output of U7C is low, FULL is low, and ST CAL is high, so Q5, Q7, and
Q28 through Q29 are off. As shown in the table, Note 8, on the schematic, when the sampling resistance is R31
in parallel with R33, the sweep rate cannot be faster than about 7mSEC/DIV in AUTO. When the above
bandwidth and frequency span settings are active, the auto sweep time is approximately 450 ~(45 ms/DIY).
Suppose the bandwidth is now increased to 30 kHz. This increase in bandwidth by a factor-of 10 would cause
the current source to increase by a factor of 100 (if the current limit were not present), resulting in a sweep rate
of 4.5 ms/DIY. However, the Current Source only increases to the level that causes the voltage across the
sampling resistors to equal the reference voltage at inverting ( - ) input of Ul. At this point CR30 becomes
forward biased and prevents current from increasing beyond the level required to generate a 7 ms per division
sweep. For certain digital storage functions, such as digital averaging, the SWP TIME LIMIT control line is
pulled high, causing U7D to be enabled and a 11 ms/DIV auto sweep time limit to be selected. In other
frequency span widths, different sweep rate limits are set when the current limit logic selects different values of
sampling resistance. See the table on the schematic (Note 8) for the current limits for various frequency span .'
settings.

In calibrated sweep times, ST CAL is grounded, pulling U8A pin 1 low. U8A pin 2 goes high and turns on Q28,
placing R27 in the sampling resistance. This sampling resistance is low enough to prevent current limiting in any
of the calibrated sweep times.

External Sweep InputBuffer 0

When a OV to + 10V signal is applied to the EXT SWEEP INPUT on the rear panel, it is attenuated by resistive
divider R127 and R128. The signal is amplified and offset by U9A, R129, and R130. The output of op amp
U9A is a - SVto +5V signal which becomes the analyzer sweep signal when the front panel SWEEP SOURCE
switch is in the EXT position. VR3 protects U9A from excessive input voltages.

1/NSweep AUenuator e
To maintain per division frequency span calibration in harmonic mixing modes, the sweep voltage supplied to
the Sweep Attenuator Assembly is the - 5V to +5V SWEEP divided by N. (N is the harmonic number.) In the
.01 to 1.8 GHz frequency band, N = 1. Band control line Bl is + ISY, and B2 through B8 are pulled to approxi
mately - 15Vthrough pull-down resistors in the Sweep Generator Assembly and the Frequency Control Assem
bly. Q31, Q34, and Q22 through Q27 of the 1IN Sweep Attenuator are turned off, and the sweep signal applied
through RIOI is not attenuated. The sweep is buffered by unity gain follower U9B.

Operation is the same in the 1.7 to 4.1 GHz frequency band (N = 1). In the 3.8 to 8.S GHz frequency band
(N =2), B3 is at + 15V; turning on Q22. This causes RIOI and RI04 to form a 2 to 1 voltage divider, and liN
SWP from U9B is now - 2.5V to +2.SY. Except for BIO, the operation of the liN Sweep Attenuator is similar
for the remaining bands. Control Line BIO is activated as the default condition when Bl through B9 are pulled
up to -15Y, in which case Q33 and Q31 are turned on, causing RIOI and R94 to form the appropriate voltage
divider. Refer to the table on the schematic (Note 6) for the band line and harmonic number for each frequency
band. .
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A17 Frequency Control Assembly contains circuits for controlling and displaying the frequency to which the
analyzer is tuned. There are three main outputs from this assembly: a signal proportional to the YTO frequency,
a signal proportional to the YTF frequency, and a signal proportional to the center (or marker) frequency. It
also includes three precise, low-noise, reference power supplies. The TUNE voltage and the offset voltages are
derived from these. The outputs of the power supplies are also used in other assemblies in the analyzer.

•
Model 8569B

A17 FREQUENCY CONTROL ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

•

MAIN ATTEN SWP from A15 Sweep Attenuator Assembly is summed with the voltage from the coarse
TUNING control in this assembly. The ITO FREQ ANALOG (proportional to the YTO frequency) which goes
to the YIG Driver Assembly to control the YTO frequency is selected by the FREQUENCY SPAN MODE
switch from one of three sources, depending on whether the analyzer is in PER DIY, FULL BAND, or 1.7 - 22
GHz SPAN mode. This signal is also applied to the YTP N/5 Attenuator circuit, which attenuates and offsets it
according to the FREQUENCY BAND GHz setting. The output of this circuit is the YTF FREQ ANALOG
signal (proportional to the YTF frequency) which goes to the YIG Driver Assembly to control the frequency of
the YTE The Center Frequency N/5 Attenuator circuit attenuates and offsets thevoltage from the TUNING
controls to provide an output proportional to the center (or marker) frequency of the analyzer.

The capacitors across the inputs of U2 through U7 reduce the susceptibility of these op amps to external RF
interference.

+ 10V Reference C)

This circuit is a precise, stable, low-noise + lO.OOOV reference power supply. Its output, the + lOV REF voltage,
is the input to the +22.3V Reference and - lOV Reference supplies. The + lOV REF and +22.3V REF
voltages go to the coarse TUNING control from which the TUNE voltage is obtained. The + lOV REF and
-lOV REF voltages are also used in the YTF N/5 Attenuator and Center Frequency N/5 Attenuator to
produce offsets; and in other assemblies where an accurate, low-noise voltage is required.

VR1 is a temperature-eompensated 6.2V zener diode whose current is supplied via R7. R6 and C1 filter noise
generated by VR1. The regulated voltage from VR1 is applied to the positive input of U~. Resistors R9 through
R13 form a resistive voltage divider. The op amp output is driven to a level such that the output from the voltage
divider, which is applied to the negative input, is equal to the voltage at the positive input. The output is set at
+ 10.000V by means of factory-selected resistor R9 and the + 10VR pot R11. R8 supplies additional output
current for the stage:

+ 22.3V Reference0

This circuit is a precise, low-noise +22.3V reference power supply. Its output, the +22.3V REF voltage, is used
along with the + 10V REF voltage for generating the TUNE voltage. Op amp U4 is connected as a non
inverting amplifier with a gain (2.230) that is determined solely by R1 and R2 (unless the analyzer is in FRE
QUENCY BAND GHz .01 - 1.8). The input is + lO.OOOV; so the output is + 22.30Y. When FREQUENCY
BAND GHz is set to .01-1.8, the B1line is activated (+ 15V), which biases PET Ql on. This shunts R5 across
R1, which lowers the gain of the stage to 1.935; thus, the output voltage is + 19.35Y.

-10V Reference.

This circuit is a precise, low-noise - 1O.OOV reference power supply. Its output, the - 10V REF voltage, is used
in the YTF N/5 Attenuator and Center Frequency N/5 Attenuator to produce offsets. This voltage is also used
in other assemblies where a precise, low-noise voltage is required. Op amp U7 is connected as an inverting unity
gain amplifier. The input is + lO.OOOV; so the output is -lO.OOOV.
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TUNE BQJlfferG)

The +22.3V REF and + lOVREF voltages go to the coarse TUNING and FINE TUNING controls at the front •
panel. The coarse TUNING control sets the center frequency in PER DIV mode and sets the marker frequency
in the FULL BAND, PER DIY, and 1.7 -22 GHz SPAN modes. Op amp US is connected as a non-inverting,
unity gain buffer. The output, from + lOV to + 22.3V (+ lOV to 19.35V for FREQUENCY BAND GHz
.01-1.8), depends on the setting of the coarse TUNING control. The output from U6, the BUFF TUNE signal,
goes to the Sweep + Tune Summer, where it is summed with the MAIN ATTEN SWP signal from the Sweep
Attenuator Assembly. It also goes to the Center Frequency Inverter, where it eventually determines the FRE-
QUENCY GHz readout at the front panel. The BUFF TUNE signal also goes to the Full Multiband Assembly,
where it is used in the Full Marker Circuit.

Sweep + Tune Summer 0

This stage sums the BUFF TUNE signal from the TUNE Buffer (which is proportional to center frequency in
PER DIV mode) with the MAIN ATTEN SWP signal from the Sweep Attenuator Assembly (which is propor
tional to frequency span). Op amp U3 is connected as an inverting amplifier with unity gain for both input
signals. In PER DIV mode, the output PER DIV SWEEP + TUNE signal is connected to the YTO FREQ
ANALOG line, which goes to the YIG Driver Assembly where it controls the frequency of the YTO.

Span ModeSwitch G)

This stage switches three input signals. The output is the YTO FREQ ANALOG signal which is proportional to
the YTO frequency.

The output of the Span Mode Switch is selected from the three input signals PER DIV SWEEP + TUNE,
FULL FREQ ANALOG, and MULTIBAND FREQ ANALOG by turning on one of the three FET switches •
Q2, Q4, or Q6. With the analyzer in PER DIV mode, the FULL and MULTIBAND lines are not activated
(open circuit at front panel), and Q22 is turned off, which turns off Q3. The Per Div FET Q2 is then turned on
by the gate-source resistor R24. The PER DIV SWEEP + TUNE signal is thus applied to the input of U2.

With the analyzer in FULL BAND or PER DIV F, the FULL line is activated (+ 15V). This turns Q22 on,
turning Q3 on. The -'35V applied through Q3 biases Per Div PET Q2 off. The FULL line also turns off Q5.
Full PET Q4 is then turned on by the gate-source resistor R28. Thus, the FULL FREQ ANALOG signal from
the Full Multiband Assembly is applied to the input of U2.

With the analyzer in 1.7 - 22 GHz SPAN mode, the MULTIBAND line is activated (+ 15V). This turns Q22
off, turning Q3 on. The - 35V applied through Q3 biases Per Div PET Q2 off. The MULTIBAND line also
turns off Q7. Multiband PET Q6 is then turned on by the gate-source resistor R31. Thus, the MULTIBAND
FREQ ANALOG signal from the Full Multiband Assembly is applied to the input of U2.

Op amp U2 is connected as a non-inverting, unity gain buffer. The output of U2 is the YTO FREQ ANALOG
signal, which is a precise voltage proportional to the frequency of the YTO. The sensitivity at this point is - 5
mV per MHz for fundamental frequency of the YTO. This sensitivity is divided by the harmonic number N for
the harmonic mixing frequency bands (see schematic Notes 6 and 7).

The YTO FREQ ANALOG signal goes to the following assemblies:

• YIG Driver Assembly, where it controls the frequency of the YTO by controlling the current in the Main
Coil of the YTO;

• Bias Assembly, where it controls (as a function of frequency) the FLATNESS signal to the Variable Gain •
Amplifier Assembly, which controls the IF gain to compensate for losses in the RF circuitry;

• Full Multiband Assembly, where it is used in the Oversweep Blanking Circuit.
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The YTO FREQ ANALOG also is applied to the YTF N/5 Attenuator circuit, the output of which is the YTF
FREQ ANALOG signal (proportional to the frequency of the YTF).

YTF N/5Attenuator CD

The YTF FREQ ANALOG signal from the FREQUENCY SPAN MODE switch goes to this stage, where it is
attenuated and offset an amount selected by the band lines Bl through B6 and BEM, from the FREQUENCY
BAND GHz switch. The output of this stage is the YTF FREQ ANALOG signal (proportional to the YTF
frequency) that goes to the YIG Driver Assembly, where it controls the frequency to which the YTF is tuned.

The YTF N/5 Attenuator circuit has op amp U8 connected as an inverting amplifier in which different sets of
input and feedback resistors are selected by PET switches. There are five nearly identical sections, which are
switched in one at a time. They provide inverted gains of N/5 where N = 1 to 5. The operation of the N =2
section will be described. When the B3 line is not activated (open circuit at the front panel), Qll has approxi
mately -15V at both the base and the emitter; this is enough reverse bias at the gate of QI0 to keep it turned
off. Pull-down resistor R87 in the Center Frequency N/5 Attenuator circuit provides -15V for the B3line.

When the B3line is activated (+ 15V), Qll is turned on with the base at approximately +0.6V and the emitter
at Ov, connecting the gate of QIO to ground. Now QIO is no longer reverse biased by R45 but is turned on
because the source and gate are at the same potential. (The source is at a virtual ground because of the operation
of U8.) With QIO on, the input resistors R41 through R43 and the feedback resistor R44 are connected to the
negative input of U8, giving an inverted gain of 0.4 (215) to the YTO FREQ ANALOG signal. R41 provides an
offset to account for the 321.4 MHz IF offset frequency between the YTF frequency and the YTO frequency (or
the harmonic frequency of the YTO for harmonic mixing bands). The polarity of this offset is reversed for the
N = 4 + and N = 5 + sections (see schematic Note 7). YTF OFFSET N2 potentiometer R43 provides a slight
adjustment in offset to compensate for hysteresis effects in the YTF.

With QIO on, CR7 has no effect; but when QIO and this section are off, CR7 clamps the drain voltage of QIO at
- 0.6Y. This prevents Q10 from being turned on by the output of U8 via R44. This diode is not necessary for the
N = 1- section.

When the Bl, B2 or BEM (Band EXT MIXER) line is activated (+ 15V), the N = 1- section is switched in,
giving an inverted gain of 0.2 (1/5) to the YTO FREQ ANALOG signal. The B4, B5, and B6lines respectively
switch in the N = 3 - , N = 4 - , and N = 5 + sections for inverted gains of 0.6,0.8, and 1.

The YTF CORRECT signal from the Tuning Stabilizer Control Assembly is summed at the input of U8 through
R68. This signal is proportional to the frequency change in the YTO caused by the Tickler Coil. The frequency
change caused by this signal can be a maximum of ± 10.5 MHz.

The output of U8 is. the YTF FREQ ANALOG signal, which is a precise voltage proportional to the frequency
of the YTF. YTF offset adjustments, N2 through N5, shift the YTF frequency slightly for the different fre
quency bands. The tuning sensitivity at this point is + 1mV per MHz of frequency at the YTF. The YTF FREQ
ANALOG signal goes to the YIG Driver Assembly, where it determines the frequency to which the YTF is tuned
by controlling the current in the Coil of the YTF, and to the Full Multiband Assembly, where it is used in the
Multiband Marker circuit.

CenterFrequency Inverter 0

The BUFF TUNE signal from the TUNE buffer is inverted to apply the correct polarity to the Center Fre
quency N/5 Attenuator. Op amp Ul is connected as an inverting amplifier with unity gain for this signal. The
CENTER FREQ CORRECT signal is summed in at this stage. This signal, which comes from the Tuning
Stabilizer Control Assembly, is the summation of three signals: those from the FREQ CAL and FINE TUNING
controls at the front panel, and the ERROR signal in the stabilized mode. R20 supplies additional output
current for the stage. The output of the Center Frequency Inverter goes to the Center Frequency N/5 Attenua
tor.
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CenterFrequency N/5Attenuator 0

The output from the Center Frequency Inverter goes to the Center Frequency N/5 Attenuator, where it is •
attenuated and offset an amount selected by the band lines Bl through BlO, from the FREQUENCY BAND
GHz switch, and the MULTIBAND line. The output of this stage is the CENTER FREQUENCY signal
(proportional to the center frequency to which the analyzer is tuned) that goes to the DVM Analog Assembly,
which in conjunction with the DVM Digital Assembly provides the FREQUENCY GHz readout.

The Center Frequency N/5 Attenuator has op amp U9 connected as an inverting amplifier, in which different
sets of input and feedback resistors are selected by FET switches. There are ten nearly identical sections, which
are switched in one at a time. Six of the sections provide inverted gains of N/5 where N = 1 to 5. Three sections
provide inverted gains of N/50 where N = 6, 10 and 26. There is not a separate section for band 9. Instead, the
correct attenuation is achieved by turning on both the N = 6 and N = 26 sections. This gives an inverted gain of
N/50 where N = 16. Offsets equivalent to ± 321.4 MHz or ± 2050 MHz are summed in depending on the
FREQUENCY BAND GHz setting (see schematic Note 7). There is also a Multiband section, which is switched
in to read out the marker frequency in the 1.7 - 22 GHz SPAN mode. The operation of the N = 2 - section will
be described.

When the B3 line is not activated (open circuit at the front panel), Q19 has approximately -15V at both the
base and the emitter; this is enough reverse bias at the gate of Q18 to keep it turned off. R87 is a pull-down
resistor which provides -15V for the B3line.

When the B3 line is activated ( + 15V), Q19 is turned on with the base at approximately + 0.6V and the emitter
at Ov, connecting the gate of Q18 to ground. Now Q18 is no longer reverse biased by R85 but is turned on
because the source and gate are at the same potential. (The source is at a virtual ground because of the operation
of U9.) With Q18 on, the input resistors R82 and R83 and the feedback resistor R84 are connected to the
inverting ( -) input of U9, giving an inverted gain of 0.4 (2/5) to the signal from the Center Frequency Inverter.
R83 provides an offset to account for the 321.4 MHz IF offset frequency between the center frequency and the •
YTO frequency (or the harmonic frequency of the YTO for the harmonic mixing bands). The polarity of this
offset is reversed for bands B5 through BI0 and is equivalent to 2050 MHz for B2 (see schematic Note 7).

With Q18 on, CR13 has no effect; but when Q18 and this section are off, CR13 clamps the drain voltage of Q18
at - O.6Y. This prevents Q18 from being turned on by the output of U9 via R84. (This diode is not necessary for
some sections.)

When the MULTIBAND line is active, Q36 is on, with -15V at its collector. CR14 is forward biased, turning
off Q19 and Q18. The B3 line is activated during part of the multiband span; this keeps the N =2- section
from being turned on when only the Multiband section should be on.

The Bl , B2, 84, B5, B6, B7, B8, B9, and BlO lines respectively switch in the N = 1- (2050), N = 1-, N = 3-,
N = 4 + , N = 5 + , N = 6 + , N = 10+ , N = 16+ (N = 6 + and N = 26 + atthe same time), and N = 26 + sections
for inverted gains of 0.2, 0.2, 0.6, 0.8, 1, 0.12, 0.2, 0.32, and 0.52. When the Multiband line is activated
(+ 15V), Q36 is turned on to keep all the other sections off. The Multiband section provides a gain and offset
such that the output of U9 goes over a range of slightly more than + 1.7V to +22V for the full range of the
coarse tUNING control.

CF OFF potentiometer R125 is adjusted to zero the offset voltage of U9, eliminating the error that would
otherwise be introduced when switching sections. Q35 increases output current capability of the stage. The
current through R126 approaches 3 rnA at U9 positive supply terminal. As the current load at U9 output
increases, current through R126 increases; Q35 turns on more, supplying more output current.

The output of U9 is the CENTER FREQ signal, which is a precise voltage proportional to the center frequency
to which the analyzer is tuned in PER DIV mode, or proportional to the marker frequency in the FULL BAND,
PER DIV F, and 1.7 - 22 GHz SPAN modes. The sensitivity at this point is + 1 mV per MHz. The CENTER •
FREQ signal goes to the DVM Analog Assembly, where the DVM Digital Assembly measures this voltage and
digitally displays it as the FREQUENCY GHz readout. The CENTER FREQ signal also goes to the Full
Multiband Assembly, where it is used in the Multiband Marker circuit.
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AI8 Full Multiband Assembly contains circuits for spectrum analyzer operation in the full band modes of
FULL BAND and PER DIV F (FREQUENCY SPAN/DIV in F) and also in the multiband mode 1.7- 22 GHz
SPAN. For the full band modes, the SWEEP from the Sweep Generator Assembly is offset and amplified in the
FULL Sweep Amplifier, to provide the FULL FREQ ANALOG signal to the Frequency Control Assembly.
There is also circuitry to control the Auto Sweep Time (AST), and to generate a marker for the full band
modes.

•
Model 8569B

A18 FULLMULTIBAND ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

•

In the multiband mode, the SWEEP ramp from the Sweep Generator Assembly is offset and amplified. Band
Edge Comparators compare this ramp against fixed voltages that control the band transitions. The frequency
band lines are sequentially switched by Band Logic circuits to display all five frequency ranges on a single
sweep. The SWEEP ramp goes through a switched gain 5/N Amplifier, controlled by the frequency band lines,
which then provides the MULTIBAND FREQ ANALOG signal to the Frequency Control Assembly. The
frequency band lines also go to other assemblies to control mixer diode bias, flatness gain compensation, and
the YTF N/5 Attenuator. There is also circuitry to generate the multiband marker. In PER DIV mode, there is
an Over-Sweep blanking circuit that blanks the CRT trace when the frequency is swept beyond the frequency
band edges. .

Sweep + OffsetAmplifier 0

This circuit amplifies and offsets a sweep ramp to produce a ramp for the multiband 1.7- 22 GHz SPAN. The
SWEEP ramp input ( - 5V to + 5V) comes from the Sweep Generator Assembly. This signal goes to the nega
tive input of op amp U4B. A reference voltage (+ IOV REF) from the Frequency Control Assembly also goes to
the negative input of U4B, which is connected as an inverting amplifier with an inverted gain of 2.1 for the
sweep ramp, and 1.21 for the offset. When the MULTIBAND line is not active (open circuit at the front panel),
-15V through R3 and CR2 is applied to the negative input of U4B, which offsets the multiband ramp suffi
ciently so that none of the Band Edge Comparators willbe driven positive. When the 1.7 - 22 GHz SPAN mode
is selected, the MULTIBAND line is activated (+ 15V),CR2 is reverse biased, and R3 causes no offset. Op amp
U3A is a unity gain inverting amplifier. Its output is the MB RAMp, which has a voltage range of + I.7V to
+ 22.5V (seeFigure 8-58).

Band Edge Comparators e
This circuit consists of four comparators that sequentially go positive at the frequency band switching points of
the multiband span. The +22.3V REF voltage from the Frequency Control Assembly is applied to the resistive
voltage divider consisting of R7 through RII. Voltages from this divider go to the negative inputs of op amps
UIA, UIB, U2A, and U2B, which are connected as voltage comparators. The multiband sweep, MB RAMp,
from the output of U3A, is applied to the positive inputs of UIA, UIB, U2A, and U2B. The output of each
comparator is approximately - 3V when the positive input is at a lower voltage than the negative input. When
the voltage at the positive input exceeds that at the negative input, the output will be approximately +24Y. The
op amps UIB, UIA, U2B, and U2A go positive in sequence during a single sweep ramp. The output of each
remains positive until the next sweep ramp is started (see Figure 8-58). The comparator outputs go to both the
Band Logic and the Stop Sweep triggers.

Band Logic.

The outputs of the Band Edge Comparators (U2A, U2B, UIA, and UIB) drive the Band Logic transistors,
where five band lines (B2 through B6) are activated in sequence during one multiband sweep (see Figure 8-58).
When the outputs of all comparators are negative, Band 2 transistor Q5 is turned on, providing + 14V on line
B2. The emitter of Q5 is at + 14V only when the MULTIBAND line is activated (+ 15V); otherwise it is open .
When the output of UIB goes positive (+24V), Q5 is turned off and the inverter Q24 is turned off, which turns
on Q4 to provide + 15Von line B3. At the next band edge, when U lA has a positive output, Q4 is turned off by
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this voltage applied through CR8. Q23 is also turned off, which turns on Q3 to provide + l5V on line B4. The
circuits for Band 5 and Band 6 work in the same manner. In the multiband mode, the FREQUENCY BAND
GHz switch on the front panel is disconnected and the band lines activated in this circuit go to other assemblies
to control mixer diode bias, flatness gain compensation, and the N/5 Attenuator.•
Model 8569B Service

•

•

StopSweep Triggers 0

The Band Edge Comparators drive the Stop Sweep Triggers, which stop the sweep for approximately 15 ms
while the spectrum analyzer is switching from one band to the next (see Figure 8-58). Since there are four
identical Stop Sweep Triggers, the operation of only one of these will be described. When the output of U2A
goes from negative to positive, this transition is coupled through Cl and R31 to the base of Q2l, momentarily
turning it on. This shunts the collector of Q21 to ground, which turns on Q25. When Q25 is on, + 25V is
applied through CR14 to the Sweep Generator Assembly, where this STOP SWP signal stops the sweep at its
current level and holds it there until the line is opened. The output from Q25 is also ORed into the OVER
SWEEP BLANK line through CR13 so that the CRT is blanked while the sweep is stopped.

SIN Amplifier 0

The multiband sweep, MB RAMp, ( + 1.7V to + 22.5V) from the Sweep + Offset Amplifier circuit, goes to the
5/N Amplifier where it is amplified and offset an amount selected by the band lines B2 through B6, which are
activated in the Band Logic circuit. These band lines are activated in sequence during a single sweep. The output
of this stage is the MULTIBAND FREQ ANALOG signal (proportional to the YTO frequency) that goes to the
Frequency Control Assembly, where it is switched to the YTO FREQ ANALOG line (see Figure 8-54). The YTO
FREQ ANALOG signal then goes to the YIG Driver Assembly to drive the YTO Main Coil. The MULTIBAND
FREQ ANALOG signal has a level of - 5 mV per MHz divided by the harmonic number N (see schematic
Notes 5 and 6).

The 51N Amplifier circuit has op amp U4A connected as an inverting amplifier in which different sets of input
and feedback resistors are selected by FET switches. There are five nearly identical sections, which are switched
in one at a time. They provide inverted gains of 5/N, where N = 1 to 5. The operation of the N = 5 section will
be described. When the B6line is not activated (open circuit at the source in the Band Logic circuit), Q16 has
approximately -15V at both the base and the emitter. This is enough reverse bias at the gate of Q15 to keep it
turned off. There is a pull-down resistor at -15V for the B6line, which is located in the Frequency Control
Assembly.

When the B6line is activated (+ 15V), Q16 is turned on with the base at approximately +O.6V and the emitter
at Ov, connecting the gate of Q15 to ground. Now Q15 is no longer reverse biased by R45, but is turned on
because the source and gate are at the same potential. (The source is at a virtual ground because of the operation
of U4A.) With Q15 on, the input resistors R41 and R43 and the feedback resistor R42 are connected to the
negative input U4A, giving an inverted gain of 1 (515) to the sweep ramp. R43 provides an offset to account for
the 321.4 MHz. It also provides a slight overlap of frequencies between bands to ensure that there will be no
gaps.

With Q15 on, CR15 has no effect; but when Q15 and this section are off, CR15 clamps the drain voltage of Q15
at - O.6Y. This prevents Q15 from being turned on by the output of U4A via R42. This diode is not necessary
for the N = 1 section.

When the B5line is activated (+ 14V), the N =4 section is switched in, giving an inverted gain of 1.25 (5/4) to
the sweep. The B4, B3, and B2lines respectively, switch in the N = 3, N = 2, and N = 1 sections for inverted gains
of 1.67, 2.5 and 5.

Oversweep Blanking CD

This circuit provides a blanking signal which goes to the Z Axis Amplifier Assembly and blanks the CRT when
the frequency is swept more than a slight margin beyond the band edges. Nominally, it blanks the CRT when the
sweep exceeds the frequency range of the coarse TUNING control, which is slightly larger than the specified
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band edges. The YTO FREQ ANALOG signal from the Frequency Control Assembly is applied to the negative
input of U3B, which is connected as an inverting unity gain amplifier. The output from U3B goes to the positive •
input of U7A and to the negative input of U7B, which are op amps connected as comparators. Reference
voltage + lOV REF is applied to the positive input of U7B and reference voltage +22.3V REF to the negative
input of U7A. These two voltages are the voltages at the limits of the coarse TUNING potentiometer. For a
sweep plus tune voltage at output of U3B between + lOVand +22.3Y, the outputs of both U7A and U7B are
negative (about - 3V), and are isolated from the OVER SWP BLANK line by CRll and CRI2. If the output of
U3B is less than + lOY, U7B goes positive to about +24V for that part of the frequency span. The output of
U7B goes through CR12 and R30 to the Z Axis Amplifier Assembly, blanking the CRT. If the output of U3B is
greater than +22.3Y, U7A goes positive to about +24V for that portion of the frequency span. The output of
U7A goes through CRll and R30 to the Z Axis Amplifier Assembly to blank the CRT. For narrow frequency
spans (I kHz/DIY to 2 MHz/DIV), and for the ZERO SPAN mode, the NARROW line is activated (+ 15V),
which turns on Q2 and shunts the OVER SWP BLANK line to ground. This disables the oversweep blank
function for narrow frequency spans. For wide frequency spans,no more than half the CRT trace is blanked.

FullSweepAmplifier 0

The SWEEP ramp from the Sweep Generator Assembly goes to this stage, where it is amplified and offset an
amount as selected by the band lines Bl through B6 and BEM from the FREQUENCY BAND GHz switch.
The output of this stage is the FULL FREQ ANALOG signal (proportional to the YTO frequency) that goes to
the Frequency Control Assembly, where it is switched to the YTO FREQ ANALOG line. The YTO FREQ
ANALOG signal then goes to the YIG Driver Assembly to drive the YTO Main Coil.

This stage has op amp U8A connected as an inverting amplifier in which different sets of input and feedback
resistor are selected by FET switches. There are three nearly identical sections, which are switched in one at a
time. These sections are similar to those in the 5/N Amplifier circuit. (Refer to that circuit for operation of a .-
typical section.) When the Blline is activated (+ 15V), the Bl section is switched in, giving an inverted gain of
0.91 for the sweep and 1.47 for the + lOVREF. When the B2, B3, B4, B5, or BEM line is activated (+ 15V), the
corresponding section is switched in, giving an inverted gain of 1.22 for the sweep and 1.61 for the + lOVREF.
When the B6 line is activated (+ 15V), the corresponding section is switched in, giving a gain of 1.16 for the
sweep and 1.59 for the + IOV REF. The FULL FREQ ANALOG output is - 5 mV per MHz divided by the
harmonic number N (see schematic Notes 5 and 6).

ASTFullSpan CD

With the SWEEP TIME/DIV switch set to AUTO, the sweep time is automatically controlled by the Auto
Sweep Time (AST) circuits. The sweep time is varied as a function of RESOLUTION BW, FREQUENCY
SPAN/DIY, and VIDEO FILTER settings to maintain absolute amplitude calibration. In the PER DIV F mode,
this circuit controls the sweep time as a function of the FREQUENCY BAND GHz setting. In the FULL
BAND mode, the circuit is switched in but has no effect on sweep time because the RESOLUTION BW and
VIDEO FILTER are fixed respectively at 3 MHz and .003. Under these conditions the sweep time is determined
solely by the Current Limit circuit in the Sweep Generator Assembly.

In FULL BAND or PER DIV F, the FULL line is activated (+ 15V), and this signal through CR39 turns on Q33
to connect CR21, CR22, CR23, CR24, CR25, and CR26 to ground.

There are six identical AST switches for the bands Bl through B6 (see schematic Note 6). The operation of the
Band 6 AST circuit will be described. When Band 6 is selected (10.5 - 22 GHz) by the FREQUENCY BAND
GHz switch, the B6 line is activated (+ 15V), which turns on Q27 to connect the Band 6 AST resistor R68 to
ground through CR21 and Q33. The other end of R68 is connected through CR19 to the AST BW-FS line.
Switching the AST resistors in controls the current in the AST BW-FS line, which in turn controls the sweep
time of the sweep ramp generated in the Sweep Generator Assembly. The lower the resistance, the faster the
sweep speed.
8-180
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MultibandMarker 0

• This circuit provides the marker for the multiband 1.7 - 22 GHz SPAN mode. When not in 1.7 - 22 GHz SPAN
mode, the MULTIBAND line is not activated, and -15V through R100 and CR35 is applied to the negative
input of U5A, which offsets the ramp sufficiently to disable the Multiband marker. When the MULTIBAND
line is activated (+ 15V), VR35 is reverse biased, and R100 causes no offset. Op amp U8B inverts the YTF
FREQ ANALOG signal from the Frequency Control Assembly. This signal is proportional to the frequency to
which the spectrum analyzer is swept in the multiband mode (-1 mV/MHz). Op amp U5A is an inverting
amplifier with a gain of 50. The CENTER FREQ line from the Frequency Control Assembly is proportional to
the FREQUENCY GHz readout (+ 1 mV/MHz). The YTF FREQ ANALOG and CENTER FREQ voltages
are summed through R98 and R99 at the negative input of U5A. When the two inputs are near the same
absolute level, the output of USA is a positive-going ramp. The output of op amp U5B, an inverting unity gain
amplifier, is a negative-going ramp when the output of USA is a positive-going ramp. As long as the output of
U5B is greater than that of U5A, the output at the junction of CR36 and CR37 will be a negative-going ramp
from U5B. When the output of U5B is less than that of USA, the output at the junction of CR36 and CR37 will
be a positive-going ramp from U5A. This generates a positive V-shapedpulse with its apex at OY. R104 and R105
offset the "V" pulse so that its apex is at approximately - 6Y. CR38 allows this marker to be ORed with the Full
Marker. The MARKER pulse generated goes to the Video Assembly, where it is added to the vertical signal to
produce a "V" notch marker on the CRT trace at the frequency corresponding to that on the FREQUENCY
GHz display.

Full Marker.

•

•

This circuit provides the marker in the full span modes of FULL BAND and PER DIV E When not in a full
span mode, the FULL line is not activated and -lSV through R108 and CR40 is applied to the negative input
of U6A. This offsets the ramp sufficiently to disable the FULL marker. When in a full span mode, the FULL
line is activated (+ 15V), CR40 is reverse biased, and R108 causes no offset. Op amp U6A is an inverting
amplifier with a gain of 50. The BUFF TUNE signal from the Frequency Control Assembly is proportional to
the FREQUENCY GHz readout, and also to the center frequency in PER DIV mode (+ 5 mV/MHz). The
FULL FREQ ANALOG signal is proportional to the frequency to which the spectrum analyzer is swept in the
full band modes ( - 5 mV/MHz). The BUFF TUNE and FULL FREQ ANALOG voltages are summed through
R106 and RI07 at the negative input of U6A. When the two inputs are near the same absolute level, the output
of U6A will be a positive-going ramp. The output of op amp U6B, an inverting unity gain amplifier, is a
negative-going ramp when the output of U6A is a positive-going ramp. As long as the output of U6B is greater
than the output of U6A, the signal at the junction of CR41 and CR42 will be a negative-going ramp from the
output of U6B. When the output of U6B is less than that of U6A, the output at the junction of CR41 and CR42
will be a positive-going ramp taken from U6A. This generates a positive V-shaped pulse with its apex at OY.
Rl12 and Rl13 offset this "V" pulse so that its apex is at approximately - 6Y. CR43 allows this marker to be
ORed with the Multiband Marker. The MARKER pulse generated goes to the Video Assembly, where it is
added to the vertical signal to produce a "V" notch marker on the CRT trace at the frequency corresponding to
that on the FREQUENCY GHz display.
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Al9 YIG Driver Assembly contains circuits that tune the YIG-Thned Oscillator (YTO) over the frequency range
from 2.00 GHz to 4.46 GHz. Tuning is accomplished by controlling the current (which is proportional to
frequency) in the YTO Main Coil. Also in this assembly are the circuits that tune the YIG-Thned Filter (YTF)
preselector over the frequency range from 1.7 GHz to 22 GHz. Thning is accomplished by controlling the
current (which is proportional to frequency) in the YTF coil. EI through EI4 are insulated terminals that are
used to reduce leakage currents to sensitive signal paths.

•
Model 8569B

A19VIG DRIVER ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

•

- 20V Reference Supply G

Op amp VI is connected as a non-inverting amplifier with a gain of 2. A reference voltage (-lOV REF) from
the Frequency Control Assembly is applied to the non-inverting ( + ) input of VI, providing a - 20.0V reference
voltage at the output.

YTO MainCoilPredriver e
The main input to this stage is the YTO FREQ ANALOG signal which comes from the Frequency Control
Assembly. This is a precise voltage equal to - S mV per MHz for fundamental (N = 1) mixing mode. For
harmonic mixing bands, this voltage is divided by the harmonic number N (see schematic Notes 5 and 6). For
narrow frequency spans (1 kHz/DIY to 2 MHz/DIY) and for ZERO SPAN mode, the voltage from the
TUNING control determines the YTO FREQ ANALOG voltage. For wide frequency spans (S MHz/DIV to
SOO MHz/DIY), the attenuated sweep ramp is summed with the voltage from the TUNING control in the
Frequency Control Assembly to produce the YTO FREQ ANALOG voltage. For the full band modes (FVLL
BAND and PER DIV F) and for the multiband mode (1.7 - 22 GHz SPAN), the FULL BAND FREQ ANA
LOG or the MVLTIBAND FREQ ANALOG voltage is generated in the Full Multiband Assembly and switched
to the YTO FREQ ANALOG line in the Frequency Control Assembly. The YTO FREQ ANALOG signal goes
through R8, R9, and RIO to the negative input of op amp V3. This stage is an inverting amplifier with a gain of
O.S for the YTO FREQ ANALOG voltage, with the YTO GAIN adjustment R8 at its nominal position.

A reference voltage ( - 20V REF) from VI is applied through the voltage divider R4 and RII to put - 1O.2SV at
the positive input of V3. The - 20V REF also goes through RS, R6, and R7 to the negative input of V3, where it
cancels most of the offset that was introduced at the positive input. YTO OFFSET RS is adjusted to tune the
YTO to 2.0S GHz when - 1O.2SV is applied to the YTO FREQ ANALOG input. The negative input of V3 is at
a virtual potential equal to the voltage at the positive input of V3 (i.e., - 1O.2S), because of the operation of the
op amp. Thus with the YTO FREQ ANALOG voltage at - 1O.2SV, the YTO GAIN adjustment R8 has no
effect because there is no current through it. This makes the YTO GAIN adjustment non-interacting with the
YTO OFFSET adjustment, when the latter is first adjusted with the YTO FREQ ANALOG voltage at
- 1O.2SY. The YTO GAIN adjustment is then adjusted to tune the YTO to 4.4 GHz when - 22V is at the YTO
FREQ ANALOG input. CI is placed across the input of V3 to reduce its susceptibility to external RF interfer
ence.

YTFCoil Predriver e
The main input to this stage is the YTF FREQ ANALOG signal that comes from the Frequency Control
Assembly. This is a precise voltage equal to + 1 mV per MHz. This voltage varies from + 1.7V to + 22V as the
YTFis tuned from 1.7 to 22GHz. The YTFFREQANALOG signal goes through RI7, RI8, and RI9, and also
through R20 and C2 (a speed-up circuit to compensate for some of the magnetic delay in the YTF coil) to the
negative input of op amp V4. This stage is an inverting amplifier with a gain of 0.9 for the YTF FREQ
ANALOG voltage, when the YTF GAIN adjustment RI7 is at its nominal position.

The + lOVreference voltage ( + lOVREF) from the Frequency Control Assembly is applied through the voltage
divider R13 and R2S to put + 2.00V at the positive input of V4. The + lOV REF also goes through RI4, RIS,
and RI6 to the negative input of V4, where it cancels the offset that was introduced at the positive input. The
YTF OFFSET adjustment RI4 is adjusted to tune the YTF to 2.00 GHz when +2.00V is at the YTF FREQ
ANALOG input. The negative input of V4 is at a virtual potential equal to the voltage at the positive input of
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U4 (i.e., +2.00 Y), because of the operation of the op amp. Thus with the YTF FREQ ANALOG voltage at
+2.00Y, the YTF GAIN adjustment R17 has no effect, because there is no current through it. This makes the .'
YTF GAIN adjustment non-interacting with the YTF OFFSET adjustment when the latter is first adjusted with
the YTF FREQ ANALOG voltage at +2.00Y. The YTF GAIN adjustment is then adjusted to tune the YTF to
10 GHz when +1O.00V is at the YTF FREQ ANALOG input. The YTF GAIN and OFFSET adjustments are
made with the front-panel PRESELECTOR PEAK control at mid-position. PRESELECTOR PEAK control
varies the YTF passband for best YTO-YTF tracking and display amplitude accuracy. It adjusts the offset of the
YTF over a range of approximately ± 40 MHz.

The YTF Track switch, SI, is switched to the TEST position for adjusting the YTF OFFSET and YTF GAIN
adjustments. With the spectrum analyzer in ZERO SPAN and AUTO STABILIZER OFF, a signal is applied to
the analyzer input. When the analyzer is tuned to that frequency, the YTF passband at that particular frequency
will be swept and displayed on the CRT. This display has a calibration of about 20 MHz/DIY. (The actual
passband of the YTF is the reverse of that seen on the CRT.) In the TEST position of S1, a sweep ramp of - 5V
to +5V is applied through R21, Sl, and R24 to the negative input of U4, sweeping the YTF. In the NORM
position of SI, R22 is connected from R24 to ground, thus presenting the same resistance to the negative input
of U4 in NORM as in TEST. This is done so there will be no offset difference between the two settings. The YTF
MOD input through C3 enables the YTF offset to be modulated for the test purpose of adjusting and checking
tracking and amplitude flatness.

YTOMain Coil Driver CD

The signal from the output of the YTO Main Coil Predriver is applied to op amp U2 of the YTO Main Coil
Driver circuit. This driver produces current for the Main Coil of the YTO that is proportional to the input
voltage of this stage. Ql, Q2, and Q3 are connected in a three-transistor Darlington configuration to provide
the necessary current capability and accuracy.

The current through the sense resistor R34, which differs from the current in the Main Coil by only a small
amount, produces a voltage across R34 which is sensed differentially. At the transistor side of R34, the signal is
applied as negative feedback through R30 to the negative input of U2. A slight amount of positive feedback
from the ground side of R34 is applied through R29 to the positive input of U2. This stage has a voltage-to
current conversion of 104 mV/mA. CRI and VR3 clamp the YTO COIL + voltage during retrace at approxi
mately -125V (- 83Vacross the YTO Main Coil) to provide flyback voltage limiting for Ql, Q2, and Q3. C4 is
placed across the input of U4 to reduce its susceptibility to external RF interference.

For narrow frequency spans (1 kHz/DIY to 2 MHz/DIY) and for ZERO SPAN mode, the NARROW line is
activated (+ 14y), turning on relay Kl, which shunts R36 to put C5, C6, and C7 (along with the series resistor
R35) across the YTO Main Coil. This filter reduces the noise applied to the Main Coil when it is not being
swept. R36 allows C5, C6, and C7 to be charged when the relay is open, -so that there will not be a large jump in
frequency when it is closed. CR8 provides flyback voltage clamping of the relay coil.

YTF Coil Driver 0

The signal from the output of the YTF Coil Predriver is applied to op amp U5 of the YTF Coil Driver. This
driver produces current for the YTF Coil that is proportional to the input voltage to this stage. Q4, Q5, and Q6
are connected in a three-transistor Darlington configuration to provide the necessary current capability and
accuracy.

The current through the sense resistor R59, which differs from the current in the coil by only a small amount,
produces a voltage across R59 which is sensed differentially. At the transistor side of R39, the signal is applied as
negative feedback through R55 to the negative input of U5. A slight amount of positive feedback from the
ground side of R59 is applied through R54 to the positive input of U5. This stage has a voltage-to-current
conversion of 67.7 mV/mA. CR7 and VR4 clamp the YTF voltage during retrace at approximately -125V
( - 83V across the YTF Coil), providing flyback voltage limiting for Q4, Q5, and Q6.
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Above 10 GHz, the relationship of current versus YTF frequency is nonlinear and requires compensation. The
Linearity Correction circuit provides piecewise linearity correction in five segments. Since the same circuit
configuration is used for each segment, only the operation for the YTF LIN 18 adjustment will be described.
The YTF LIN 18 adjustment, R45, is adjusted to track the YTF to the YTO at 18 GHz. The breakpoint of this
segment, where it begins to have an effect, is approximately at 16 GHz. R43 and R44 form a voltage divider
with a voltage of - 4.7V at their junction. When the YTF is tuned to 16 GHz, the voltage at TP8 is - 5.3Y. This
is one diode drop (O.6V) lower than the voltage at the junction of R43 and R44, which (because of CR4) is just
enough to start current through R45. R45 and R43 shunt the sense resistor R59, raising the gain of the stage for
frequencies above approximately 16 Ghz and compensating for the lower tuning sensitivity of the YTF at higher
frequencies. For frequencies below 16 GHz, CR4 is reverse biased, and the YTF LIN 18circuit has no effect.

•

•

•
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A20 Bias Assembly has two functions. It biases the Schottky mixer diode, the PIN diode switch, and the buffer
MOSFET (metal semiconductor field-effect transistor) in A30 First Mixer Assembly, and it controls the gain of
A28 Variable Gain Assembly to compensate for variations in conversion efficiency as a function of frequency.•
Model 8569B

A20BIAS ASSEMBL~ CIRCUIT DESCRIPTION

Service

Sweep + Tune Inverter 0

The input to this circuit is a - IOVto - 22.3V ramp, the YTO FREQ ANALOG from AI7 Frequency Control
Assembly. The output is a ramp voltage, OV to + ny, that is then processed by the band compensation amplifi
ers to control the Non-Linear Current Source.

Band 1 Compensation C)

Refer to Band 4 Compensation 0 .

Band 2 Compensation • , Band 3 Compensation 6) , Band 7 Compensation • ., Band 8 Com
pensation • ,Band 9 Compensation 4D ,and Band 10Compensation

When Band 2 is selected, the B2 line goes to + 15V, turning on FET Q2. This enables U2B to set the base
voltage, and hence the attenuating current, of Q7 in the Non-Linear Current Source.

The output of the Band 2 Compensation circuit is the sum of three voltages: the output of U2B, the voltage set
by B2A potentiometer R22, and the voltage at the input side of R19. At the low end of Band 2, however, the
output is affected by R22 only, because the other two voltages are zero. As frequency increases, the other
voltages come into play, pulling the output in opposite directions. If the gain of the inverting op amp is set to
zero by B2B potentiometer RI8, RI9 pulls the output high to increase attenuation as a function of frequency. If

• R18 is adjusted fully clockwise, the attenuation decreases as a function of frequency.

The Band 3 Compensation circuit is identical in operation to the Band 2 Compensation circuit. The Band 7 -10
Compensation circuits are identical in operation to the Band 2 Compensation circuit.

Band 4 Compensation 0

The Band 1, Band 4, Band 5, and Band 6 Compensation circuits are similar to the Band 2 Compensation circuit
except that additional stages allow more compensation to be added at different frequencies. Zener diodes VRI
through VR6 determine at what frequency the added gain is available. The feedback adjustments on the op
amps determine the amount of added gain.

Since these four circuits are almost identical, only the Band 4 Compensation circuit is described in detail. The
voltage at the cathode of VR2 (OV to + 13V ramp) increases as the instrument sweeps through the band, and the
diodes VR2 and VR3 are turned on in sequence. For the first 25 percent of the band, neither VR2 nor VR3
conducts, so the voltage at the output (and therefore the gain) is determined only by B4A potentiometer R40.
Beyond the 25-percent point of the band, VR2 conducts, allowing U3B to affect the output voltage. The
amount of its effect is determined by B4B potentiometer R36. Beyond the 6O-percent point, VR3 also conducts,
allowing U3A to affect the output voltage. The amount of its effect is determined by B4C potentiometer R35.

Band 5 Compensation 0 and Band 6 Compensation C9

•
The Band 5 and Band 6 Compensation circuits are identical in operation to the Band 4 Compensation circuit.

Non-Linear Current Source 4D

This circuit sinks varying amounts of current from the PIN attenuator diodes in A28 Variable Gain Assembly.
The higher the input voltage to UI2, the more current is sunk through the attenuating codes, causing the gain of
A28 Variable Gain Assembly to decrease.
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Mixer Diode lBias 0

The bias of the mixer diode in A30 First Mixer Assembly depends on the harmonic mixing number. For B3, •
conventional resistive biasing is used. In Band 3 (B3line goes to + ISV), the output of U8B goes low. Optimum
flatness is realized by adjusting V3 potentiometer R77.

For the other harmonics, Bl, B2, B4, BS, and B6, the mixer diode is driven by a virtual negative resistance. This
helps to keep the conduction angle constant as a function of local oscillator (LO) power into the mixer diode.
For example, in Band 4 (B4line goes to + ISV), Q9 is turned on and the output voltage is partially determined
by V4 adjustment R8S. The current through R90, which is also the current through the mixing diode is sensed
by U8A, and the output changes to maintain the same conduction angle for the diode. If the output of U8A is
monitored with an oscilloscope at TPS during full band operation, the waveform should be irregular with at
least a O.5V peak-to-peak ripple, indicating that U8A is correcting for fluctuations in LO output power as a
function of frequency.

PIN Diode Driver.

A30 First Mixer Assembly is optimized for the high end of the operating frequency range. To maintain good
performance at the low end, Band 1, a tank circuit in the First Mixer Assembly is switched into the mixer
circuitry by a PIN diode when the Blline goes to + ISV. Q13 is a current sink for the pin diode. When the Bl
line goes low (open), Q13 is turned off; the voltage divider of R114 and R116 produces +20~ reverse biasing
the pin diode and turning it off.

Power Supplies 0

The power supplies include filters for the + ISV and -ISV supplies, and a regulator to generate the + SV
DRAIN BIAS for the buffer MOSFET in A30 First Mixer Assembly,
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A21 VIDEO 100 Hz ASSEMBLY, CIRCUIT DESCRIPTION

NOTE

A21 Video Assembly (Option 002), HP Part Number 08565·60024, does 'not
include the 100· and 300·Hz bandwidths.

Service

•

•

A21 Video 100 Hz Assembly filters the detected signal from A22 Log Amplifier Assembly as selected by the
VIDEO FILTER and RESOLUTION BW switches. It scales the amplitude according to the AMPLITUDE
SCALE selected at the front panel. It also controls A27 Bandwidth Filter No. 1 Assembly, A23 Bandwidth
Filter NO.2 Assembly, and A26 3 MHz Filter Assembly to determine selection of RESOLUTION B\¥, and it
varies the AUTO sweep time according to VIDEO FILTER and RESOLUTION BW settings.

A21 Video 100 Hz Assembly contains the Video Filter Resistor Select, the RESOLUTION BW control circuitry
(consisting of the Crystal-LC BW Select, the Crystal Bandwidth and Video Filter Capacitor Select, and the LC
Bandwidth and Video Filter Capacitor Select), and the Amplitude Scale circuitry (consisting of the First Video
Amplifier, the Scale Attenuator, and the Second Video Amplifier).

Video filtering is accomplished by the use of an RC filter. The amount of filtering is proportional to the
resolution bandwidth; therefore, whenever the VIDEO FILTER switch or the RESOLUTION BW switch posi
tion is changed, it is necessary to change the degree of filtering. The VIDEO FILTER switch varies the resistive
portion of the RC filter by switching in different resistors in the Video Filter Resistor Select circuit. The
RESOLUTION BW switch selects the capacitive portion of the RC filter by switching in different capacitors in
the Crystal Bandwidth and Video Filter Capacitor Selectcircuit and the LC Bandwidth and Video Filter Capaci
tor Select circuit .

When the SWEEP TIME/DIV switch is set to AUTO, the sweep time is controlled to provide the fastest
possible sweep time while still maintaining amplitude calibration. Therefore, when either the VIDEO FILTER
or RES,OLUTION BW setting is changed, the sweep time is changed by varying the current supplied by the
Auto Sweep Time Video Filter line or the Auto Sweep Time Bandwidth-Frequency Span.

The Crystal-LC Bandwidth Select circuit decodes information from the RESOLUTION BW switch and con
trols the BW5 line to determine whether crystal or LC filters are used in A27 and A23. LC filtering is used for
the four widest bandwidths (100 kHz to 3 MHz) and crystal filtering, for the 30-kHz through I-MHz band
widths. The 100-Hz, 300-Hz, and I-kHz bandwidths are filtered in A26 3 MHz Filter Assembly. In Option 002,
the I-kHz bandwidth is filtered in A27 and A23; and there is no 100Hz or 300 Hz bandwidth filtering.

When LC filtering is used, the LC Bandwidth and Video Filter Capacitor Select circuit controls (through the.
BW7line) the current for the PIN diodes in A27 and A23. When crystal filtering is used, the Crystal Bandwidth
and Video Filter Capacitor Select circuit performs this function through the BW6line.

Changes in the AMPLITUDE SCALE are accomplished by first amplifying the video signal and then attenuat
ing it various amounts. The accuracy of absolute measurements is maximized by minimizing errors introduced
in the peak signal voltage. This is accomplished by the First Video Amplifier (see Figure 8-65), which first
offsets the OV to +O.8V video signal to - O.8V to OV and then amplifies it by a gain of 9. This amplified signal
is then attenuated in the Scale Attenuator, which is controlled by the AMPLITUDE SCALE setting on the front
panel. The Second Video Amplifier offsets the signal again and amplifies it by a gain of 1.11 so that + O.8V
represents a full-screen deflection. The signal is then sent to A5 X-Y Amplifier Assembly to be displayed on the
CRT, to A9 Data Converter Assembly for digital processing before display on the CRT, to A16 Sweep Genera
tor Assembly to trigger the sweep in the VIDEO mode, and to the rear panel for the VERTICAL OUTPUT.
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Figure 8-65. Amplitude Scale Control Circuits

VideoFilterResistor Select "

With the VIDEO FILTER switch in OFF, + 15V is routed through the switch to the bases of Q4 and Q6. These
transistors turn on, turning on QI and grounding the AST VF (Auto Sweep Time Video Filter) line to AI6
Sweep Generator Assembly. The only series resistance the signal sees is the output of A22 Log Amplifier
Assembly (approximately 1470). In the .3 position, QI4 and QI6 are turned on, turning on QI2 to route the
VIDEO signal through RII and to place RI6 in parallel with R40 on the AST VF line. The .1, .03, .01, and .003
positions operate in the same way, except that in the .003 position, only R40 is connected to the AST VF line.

The .003'position can also be activated by + 15Y, routed through the FREQUENCY SPAN MODE switch when •
it is in the FULL BAND, or the 1.7-22 GHz SPAN mode. In the NOISE AVG positions, Q39 is turned on,
turning on Q37 to route the signal through R35. The video bandwidth is further reduced by turning on Q26 and
Q21, shunting the signal with CS. The Auto Sweep Time Bandwidth-Frequency Span line to AI6 Sweep Gener-
ator Assembly, AST BW-FS, adjusts the AUTO sweep time and is shunted to ground through RSI.

Crystal·LC Bandwidth Select e
Either LC or crystal filtering is selected by routing + 15V through five de control lines (BWO through BW4)
from the front panel RESOLUTION BW switch. Each of the lines BWI through BW4 selects one of the crystal
and one of the LC bandwidths. The BWO line determines whether crystal or LC bandwidth filtering is selected.
In the LC mode, a + 15V is applied to the base of Q9, which turns on QI5 and turns off Q13, causing BW5 to
reach about + 14.SY. This enables only the LC bandwidths (in A27 and A23). When BWO is low, Q9 and QI5
are off and Q13 is on, causing BW5 to go to about - 0.5Y. This enables only the crystal bandwidths.

Crystal Bandwidth andVideoFilterCapacitor Select •

LC Bandwidth and Video FilterCapacitor Select e
The approximately +lOV of the AST BW-FS line is buffered by UIA and doubled by UIB (both in the LC
Bandwidth and Video Filter Capacitor Select circuit). R31 provides a constant current to the AST BW-FS line.

When 3 kHz BW (BW2) is selected, two actions take place. The + 15V is routed through the RESOLUTION
BW switch to the base of Q7 and Q32. These two transistors turn on, turning on QS and Q36 and grounding •
one end of C2, C6, and R72. C2 (the effect of C6 is negligible) forms the capacitive portion of the RC low-pass
Video Filter. The current through R72 is applied to AI6 Sweep Generator Assembly for control of the AUTO
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sweep time. At the same time, BWO is open, allowing BW5 to go low and turn off the LC section of A27 and
A23. This also keeps Q38 and Q40 off, enabling the crystal bandwidths to be controlled individually. When Q7
and Q8 turn on, the PIN diode current in BW6 is set by the voltage source Q5 and R55. The 3 kHz BW ADJ,
R55, adjusts the 3 kHz resolution bandwidth to allow for PIN diode tolerances. When other crystal bandwidths
are selected, other transistor pairs are turned on. This changes the PIN diode current in BW6, varies the AUTO
sweep current in the AST BW-FSline, and selects the capacitors used in the video filter.

•
Model 8569B Service

•

•

In the 1 kHz (except for Option 002), 300 Hz, and 100 Hz bandwidths, + 15V is applied to the BW 1 line
through the front-panel RESOLUTION BW switch. This turns on Q56 and Q57, causing the BWlO line to go
high, which enables the 1 kHz bandwidth. BW1 also turns on Q3, Q7 and Q8, grounding one end of C1 and C2
to form the capacitive portion of the RC low-pass filter and activating the 3 kHz bandwidth through BW6.

In the 300 Hz bandwidth, + 15V is applied to BW9, turning on Q21 and shunting the signal with C8 and C18.
BW9 also turns on Q59 and switches R126 in parallel with R130 to set the AUTO sweep time.

In the 100 Hz bandwidth, + 15Vis applied to BW8, turning on Q55 and shunting the signal with C19. BW8 also
turns on Q58, placing R127 in parallel with R130 to set the AUTO sweep time.

When selecting the 300 kHz BW (BW2), + 15Vis applied to the BWO line from the RESOLUTION BW switch.
This drives the crystal or LC line (BW5) to about + 14.8Y, which partially disables the crystal section and allows
use of the LC bandwidths. Q40 turns on, back-biasing CR14 and leaving the BW7line free to control the LC
bandwidths. Q30 also turns on, bringing BW610w to turn the crystal bandwidths off and preventing Q3, Q7,
Q10, and A18 from being turned on. With Q3, Q7, QlO, and Q18 off, C1, C2, C3, and C4 cannot affect the
video filter. BWO also turns Q31 on, which changes the AUTO sweep time by adding the weighting resistor R67
to the AST BW-FS line. The + 15V from the RESOLUTION BW switch (BW2line) turns on Q32 and Q36,
grounding R71, R72, and C6. Q35 and R71 set the PIN diode current for the 300 kHz BW and allow adjust
ment for PIN diode tolerances. The current through R72 and R67 fixes the AUTO sweep time, and C6 changes
the amount of video filtering. CR37, CR38, and CR39 provide temperature compensation for the Q35 current
source.

The selection of other LC bandwidths, with the RESOLUTION BW switch, turns on other transistor pairs.
This changes the LC PIN diode current in BW7, varies the AUTO sweep current in AST BW-FS, and selects the
capacitor used in the video filter. The negative voltage from Q33 ensures that none of the transistor pairs for the
narrower bandwidths turn on, thus preventing the grounding of capacitors C1, C2, C3, and C4. Capacitors C5,
C6, C7, and stray capacitance in the 3 MHz BW become the video filter capacitors for the appropriate LC
bandwidths. The resistors R71, R74, and R77 control the current for the proper LC bandwidth PIN diodes. In
the 100 kHz resolution bandwidth (BW1), the sweep time is correct without switching in additional AUTO
sweep control current, and the PIN diode current is preset in A27 and A23. The conduction of Q31 adds R67 to
the AST BS-FS line to speed up the AUTO sweep time for the wider LC resolution bandwidths.

FirstVideoAmplifier 0

The detected and filtered video input (OV to +0.8V) is applied to the gate of Q43A. Q43, Q44, Q45, and Q46
make up a differential amplifier. The gate of Q43A is the non-inverting input and the gate of Q43B, the
inverting input. The output at the emitter of Q46 is fed back to the gate of Q43B through a voltage divider
consisting of R95 and the series-parallel combination of R91, R92, and R93. C16 and L3 change this voltage
division at high frequencies to help increase the gain. The voltage gain of the amplifier is 9. The + 15Vis applied
to the OFFSET adjustment R92 by - 0.8V so that the peak of the output signal is Ov. This minimizes any errors
that may be introduced by the Scale Attenuator in the peak signal voltage. With an input voltage range of OV to
+ 0.8Y, the signal at the emitter of Q46 will be -7.2V to Ov. Q42 and Q41 are current sources to bias the
differential amplifier, and C17 is used to introduce negative feedback at high frequencies to prevent oscillation.
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In 5 dB/DIv" Q49 turns on and grounds R102, which attenuates the video signal by about 1/5. In 2 dB/DI\~

R96 and R105 attenuate the signal by approximately 1/2, and in 1 dB/DIV the signal is not attenuated at all.

Second VideoAmplifier e
The Second Video Amplifier functions in the same way as the First Video Amplifier, with Q50, Q51, Q52, and
Q53 making up the differential amplifier. The gate of Q50A is the non-inverting input, and the gate of Q50B is
the inverting input. The output of the Scale Attenuator is clipped at about - 1.2V by CR34 and CR35, and then
applied to the gate of Q50A. The output of the emitter of Q53 is fed back to the gate of Q50B through the
voltage divider consisting of Rl17 and the parallel combination of Rl14 and R132 and R115. The voltage gain
ofthe amplifier is 1.11. R114 and Rl32 are used to offset the input voltage by +0.72v" and to compensate for
the negative offset in the First Video Amplifier. With an input voltage of - O.72V to OV; the signal at the emitter
of Q53 (and at TP8) is OV to + 0.8Y. Q54 is a current source to bias the differential amplifier, and CII supplies
negative feedback at high frequencies to prevent oscillation. R118, R121, R120, and R119 buffer the various
outputs.

The FULL BAND frequency marker is generated by a negative voltage applied to Rl22 and R94 from Al8 Full
Multiband Assembly. This forward biases CR33, causing the vertical signal to A5 X-Y Amplifier Assembly and
to A9 Data Converter Assembly to dip slightly (about - 0.05V) at the tuned frequency.
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Al2 Log Amplifier provides the ability to display signals in either a linear mode or 70 dB log mode. It also
operates with the Step Gain Amplifier Assembly to provide the last 40 dB of step gain amplification of the 21.4
MHz IF signal.•
Model 8569B

A22LOG AMPLIFIER ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

The Log Amplifier Assembly has seven amplifier stages, with each stage capable of providing both linear and
logarithmic amplification. Following the amplifier stages, the amplifier IF signal is detected to produce the
vertical signal for the display. An offset circuit, following the detector, is used in the log mode to offset the
vertical output in steps equivalent to 40 dB of IF gain.

Amplifier Stages (1 st through 7th)e e CD 0 G 0 4D

The seven amplifier stages are similar in operation. They vary in their use as linear or log amplifiers, depending
on the setting of the AMPLITUDE SCALE switch on the front panel.

Log Modeof Operation

The seven amplifier stages limit the gain in sequence to provide 70 dB of log amplification. Each stage consists
of an emitter follower used as a voltage source to drive a common-base amplifier whose gain decreases with
increasing signal level.

Log Amplifier Gain. The operation of the second stage is described. In the log mode of operation, Q42
(Gain Control Lines circuit) is on, forward biasing the log diodes CRIO and CRll, which are Schottky diodes
with a forward bias voltage of approximately 0.4y. The gain of the amplifier is set by the ratio of R52 to the
total resistance RT between the emitters of Q13 and Q8. An example of gain computation is shown in Figure 8
69. RT is at a minimum (approximately 150 ohms) for small signals when the ac signal current in the log diodes
CRIO and CRll is small compared to their de bias current. As the ac signal level is increased, the ac signal
current increases to the level of the de bias current and RT increases because of current limiting in the diodes.

Q24 OFF R52
316 C30

~ Rr____

CRI2

-9VFI

020

}----4---0 Your

R27

~C6

GAIN dB' 20 10 9 ( 1+ R52 )
Rr

Q24 ON R52
316 C30

• GAIN dB' 20 109 II + R52 )
Rr

Your

Figure 8-69. Simplified Log Amplifier Stage
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The initial gain of the stage (approximately 10 dB) is set by the de bias current through the log diodes CRIO and
CRII. The bias current is controlled by the temperature variable - 8VT supply at the emitter of Q24. With Q24 •
off, the final gain of the stage (0 dB) is set by the circuit configuration (RT becomes very large) and can be set
further by the adjustment of R39 - 10dB.

Linear Modeof Operation

Linear Gain. In the linear mode, the limiting action of the log diodes is removed from each of the seven
amplifier stages. Q24 is turned off, and the de bias current through the log diodes CRIO and CRII is zero. In
the sixth and seventh stages, an alternate signal path is used to set the gain at about 5 dB per stage. The purpose
of this fixed gain is to scale properly between the LOG and LIN modes. These stages are activated by the - 8VT
from the AMPLITUDE SCALE switch through R34 LIN, R93, and RIOI, and finally through the cathodes of
CR25 and CR28. The combined gain of the two stages is adjusted with R34 LIN, which controls the de bias
current in the PIN diodes.

Linear StepGain. In stages 2,3,4, and 5, an alternate signal path is used to provide 10 dB of gain per stage.
This gain is used as switched gain in the LIN mode. This 40 dB of gain is switched as follows: With INPUT
ATTEN at 0 dB and REF LEVEL dBm at - 60, the - 8VT is routed to the IF gain control line IFG4 to forward
bias CR22 in the fifth stage. The gain of this stage is adjusted using R33 G4 as bias current control for CR22.
Amplifier stage 4 is activated by control line IFG5, and its gain is adjusted with R30 G5. Amplifier stages 2 and
3 are both activated by control line IFG6, providing a total of 20 dB of gain which can be set further by R27 G6.

GainControl Lines C)

The + 15V (in LOG mode) or - 8VT (in LIN mode) is routed through the front panel REFERENCE LEVEL
switch to a combination of IFG4, IFG5, and IFG6 corresponding to the REFERENCE LEVEL selected.' In
LOG mode, the IF gain lines are activated by + 15"Y, which is routed to the Log Offset circuit through R24, R25, •
and R26. In LIN mode, the IF gain lines are activated by - 8VT. Current flows through R27, R30, and R33 to
stages 2,3,4, and 5. When LOG/LIN is at + 15"Y, Q24 is saturated and the collector goes to - 8VT, which turns
on the log diodes. When the LOG/LIN line is at - 8VT, QI4 is turned off and current flows through R34 to
stages 6 and 7.

Log ModeTemperature Controlled Variable Gain Amplifier •

LOG/LIN! Relationship. In LIN mode, when approximately 700 mV rms (+ 10 dBm) is applied to the input
of the log amplifier, the voltage at the output of stage 7 (TP5) is about 1.5 Vrms. With the same input signal in
LOG mode, the output at TP5 is about 2.0 Vrms. To maintain equal relationship with maximum input signal
(trace at the top of the display), the output in LOG mode must be attenuated. This attenuation is achieved
through the use of variable gain amplifier Q7, whose gain is determined by the ratio of its collector load to its
emitter load.

Variable Gain Amplifier. In LIN mode, the LOG/LIN control line is at - 8VT.This forward biases CR4 and
causes the output of U2B (TPI) to go to approximately + 15Y. CR29 is reverse biased, and the gain of the
variable gain amplifier is RI04/RI05 (100/316), or approximately 0.3. In LOG mode, the LOG/LIN control
line is at + 15"Y, which reverse biases CR4. The output of U2B is now approximately +0.45Y. CR29 is forward
biased and has an ac resistance of about 100 ohms, which is in parallel with the loo-ohm RI04, so the collector
load of Q7 is 50 ohms. The gain is 50/316, or 0.15, This gain depends upon the resistance of CR29, which is set
by SLOPE adjustment R23.

Detector 0 and Buffer Amplifier 0

The signal output of Q7 is applied to the base of Q6, which converts voltage variations into current variations.
Q5 is the current driver for the detector. Q4, a half-wave rectifier, is biased just below cutoff by CRI. When the
input signal is positive, Q4 is in conduction but is cut off during the negative transition. The detector output is
routed to a low-pass filter and a X2 buffer amplifier, Q21 and Q22, to provide the video output.
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The last 40 dB of log step gain is produced in this circuit. When this gain is used, there is already a full SO dB of
gain in the Step Gain Amplifier Assembly, so the noise of the analyzer is amplified up to the log range of the
Log Amplifier Assembly. This makes further amplification unnecessary since any signal below the log range of
the Log Amplifier Assembly would be buried in the noise. The output of the detector can then be offset in 100
mV steps corresponding to 10 dB of IF amplification. This offset is provided by Q23 operating as a stepped
current source into RllS. With the AMPLITUDE SCALE switch in one of the LOG/DIV positions, + ISV is
routed through the closed contacts of the REF LEVEL dBm switch to the IF gain control lines IFG4, IFGS, and
IFG6. With an IF gain control line connected to + ISV, a log-shift diode (CR31, CR32, or CR33) is forward
biased, and this bias current, determined by R123, RI24, or RI2S, flows into the emitter of current source Q23.
IFG4 and IFGS each provides 10 dB (100 mY) of log offset gain and IFG6 provides 20 dB (200 mY). The LOG
GAIN adjustment, R121, sets the operating point of Q23 for l00-mV steps.

•
Model 8569B

Log Offset Q)

Service

•

•

Temperature Compensation Power Supply 0

Temperature compensation is provided for the - 8VT and + 1V regulators. CR2 and CR3 operate as the
temperature-sensing element. Temperature variations cause diode voltage changes that are amplified by UIA
for the - 8VT supply and by U2B for the + 1V supply. The - 8VT supply provides bias current for the Schottky
diodes in the LOG mode. In the LIN mode, the - 8VT supply provides bias current for CRI2, CRI5, CRI9,
CR22, and CR28. The + IV supply provides bias current for CR29.

+11V Regulated Power Supply 4D

A precise S.4V reference voltage, VRl, is provided for the + 11V Regulator. This reference voltage is applied to
the positive input of UIB. RS and R6 set the gain of UIB to 2.1. The output at TP2 is 2.1 X S.4, or 11.3Y. Ql
acts as an emitter follower and provides the current drive for the + 11V supply.
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A23/A27 BANDWIDTH FILTER ASSEMBLIES, CIRCUIT DESCRIPTION

A23 Bandwidth Filter No.2 Assembly and A27 Bandwidth Filter No.1 Assembly are identical boards; however,
off-board connections are not identical. A27 is described.

A27 Bandwidth Filter No.1 Assembly operates at 21.4 MHz and is variable in bandwidth from 3 MHz to 3 kHz
(3 MHz to 1 kHz for Option (02). The front-panel RESOLUTION BW switch is used to select one of ten (eight
for Option (02) available bandwidth settings (3 MHz, 1 MHz, 300 kHz, 100 kHz, 30 kHz, 10 kHz, 3 kHz, and 1
kHz, .3 kHz and .1 kHz). The two most narrow bandwidths are not included in Option 002.

The narrower bandwidths (3 kHz through 30 kHz) are obtained from four synchronously tuned crystal filters;
the four wider bandwidths (100 kHz through 3 MHz), from four synchronously tuned LC tank circuits. The 100
Hz, 300 Hz, and 1 kHz bandwidths are obtained by five synchronously tuned crystal filters centered at 3 MHz.
Assemblies A23 and A27 are switched to the 3 kHz BW when 1 kHz, .3 kHz, or .1 kHz RESOLUTION BW is
selected. The actual bandwidth filtering for these three settings is done on A26 3 MHz Filter Assembly. In
Option 002 instruments, all bandwidth filtering is done in A23 and A27. The four stages of bandwidth filters
are on two identical printed-circuit boards, Bandwidth Filter No. 1 Assembly (A27) and Bandwidth Filter No.2
Assembly (A23). (Two LC tank circuits and two crystal filters are on each board.) The four crystals in the two
bandwidth assemblies (A23Yl, A23Y2, A27Yl, A27Y2) and the crystal in A26 3 MHz Filter Assembly are a
factory-selected matched set. If replacement of a bandwidth filter assembly is necessary, the new board is
shipped with two crystals installed and the other three crystals (which must be used to replace the existing two
crystals in the good bandwidth filter assembly and the one crystal in A26) are packaged separately. The separate
package of three crystals (or two for Option (02) is included with the new bandwidth filter board. In addition to
the filter stages, each Bandwidth Filter Assembly provides 10 dB of gain in both LC and crystal filter operation.
(There is some gain in the unity gain buffer amplifiers.)

10dB InputBuffer Amplifier e
The 10 dB Input Buffer Amplifier functions as a non-inverting op amp.

G=1+ R5 + R6 + R7
R3

= 1+ 199
110

R5,R6,R7
199 =2.81

GdB = 20 log G

R3*
121

• In the crystal mode (bandwidths = <30 kHz), the amplifier includes Q3. The biasing of the amplifier is indepen
dent of its ac (21.4 MHz) operation, but is very critical for its proper functioning. If a malfunction occurs, the
de bias should be checked first.
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•

The current through Q I is determined by the difference between two current sources, one involving Q3 and the
other involving Q2. The most convenient way to find the current from each source is to measure the voltage
across each emitter resistor. (A I kO resistor should be used in series with the voltmeter probe tip to prevent the •
circuit from oscillating and giving an erroneous reading.) For Q3 and 'Q6, the current through RS8 and R60
must be included. If results are inconsistent, the emitter resistor should be checked also. Check to see that the
BWS line is at the voltage specified ( - ± O.3V)in the table on the schematic.

In the LC mode (the four wider bandwidths), the BWSline goes to 14.8V and turns off current source Q3. The
current supplied by Q3 in the crystal mode is now supplied through CRI and R13 from the BWS line. In the LC
mode, the current through QI can be found by subtracting the current through R13 from the current through
R8.

Unity Gain Bufffer Amplifier 0

The Unity Gain Buffer Amplifier is the same as the 10 dB Input Buffer Amplifier except that it has a FET input
(Q5) and is connected for unity gain. The input is selected by the BW5 line from CR9 in the LC mode, or from
CR8 in the crystal mode.

In the crystal mode, the current through QS is determined by the difference between the current sourced by Q6
and that sunk by Q7, or about 4 rnA. A significant deviation from this current should be reflected by the gate
to-gate source voltage of QS. The source should be at least O.2Vmore positive than the gate, but not more than
I.SV more positive. If the difference is less than O.2V, the FET current is too high; if the difference is greater
than I.SY, the FET current is too low. In either case the FET could also be defective. To determine precisely the
current through QS, the difference between the current through R38 and that through R60 should be subtracted
from the current through R30. If the results are inconsistent, check the above-mentioned resistors.

In the LC mode of operation, current is supplied through R37 and CRl9 from the BWSline instead of through
Q6. The difference between the current through R37 and that through R30 yields the FET current.
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The output Buffer Amplifier is a complementary pair of transistors in which Q9 acts as a source follower
boosted by Q1O. The current through FET Q9 is set by R53:•
Model 8569B

OutputBuffer Assembly 0

Service

•

•

I = Vbe (QlO) =_ .7 =-3 rnA
FET 196n 196n

The total current through Q9 and Q10 is set by R54. The input is selected by the BW5line from either CR16 in
the LC mode or CR15 in the crystal mode.

Crystal Filtering Circuits 0 CD

The bandwidths 1 kHz (Option 002 only), 3 kHz, 10 kHz, and 30 kHz are obtained by crystal filtering. The
crystals are used in series resonant mode and can be modeled as a series resonant circuit with a parallel capaci
tance:

Co

The parallel capacitance (Co) and series resistance RCs) are not desired and are compensated for in the circuit,
resulting in this simplified schematic of a single pole of crystal filtering:

The PIN diode CR4 functions as a variable resistor at 21.4 MHz. As the resistance is lowered by increasing the
current in the BW6line, the bandshape becomes narrower. The bandwidth of one pole widens to approximately
70 kHz when the PIN diode is turned off completely at the 30 kHz BW setting. (For a four-pole filter, the
bandwidth of each pole is about 2.3 times the bandwidth of all four poles taken together. The bandwidth of two
poles is about 1.5 times the bandwidth of all four poles taken together.)

A simplified schematic of a crystal pole, including compensation for R, and Co in the crystal and input capaci
tance of the buffer amplifier, is shown in Figure 8-72.
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Figure 8-72. Crystal Pole, Simplified Schematic

The SYM adjustment C15 compensates for Co by producing a current ( - 11) that is equal to the current (I.)
through Co of the crystal but of opposite phase. These currents cancel the effect of Co' The positive feedback
from the collector of Q3 generates a negative output resistance that cancels R, of the crystal. This is approxi
mated by resistor R6 in the 10 dB Input Buffer Amplifier and potentiometer R31 in the Unity Gain Buffer
Amplifier. •
The input capacitance of the buffer amplifier, printed circuit board capacitance, PIN diode capacitance, and the
centering (CTR) capacitor C25 are in parallel resonance with L7. These components have negligible effect on
the band shape and as long as C25 has sufficient range to "dip" the bandshape, they can be ignored in analyzing
the remainder of the circuit.

The PIN diode CR4 controls bandwidths from 3 kHz (l kHz in Option 002) to 10 kHz. For the 30 kHz
bandwidth, CR3 is back biased, and R23 sets that bandwidth. If the 30 kHz bandwidth is much too narrow,
even with CR4 back biased, the circuit may be loaded by a bad buffer amplifier (Q5, Q7) or inverting amplifier
(Q4). If the bandwidth is only slightly narrow, it may be widened by padding R23. If the narrowest bandwidths
(1 kHz or 3 kHz) have too little gain, and it cannot be increased enough by R31, either the crystals have too high
a series resistance (defective crystal); or the output resistance is not negative enough (defective buffer amplifier
or Q3).

Almost any defect in the filter boards (A23 and A27) will result in a faulty de bias condition in one of the three
buffer amplifiers on each board. The de bias of each stage is now less straightforward than ac (21.4 MHz)
operation and should be checked carefully.

LC Filtering Circuits e C9

The two LC filtering circuits are used for the wider bandwidths (100 kHz through 3 MHz). They are similar in
function; the First LC Pole circuit is described. A schematic of the simplified equivalent circuit is shown below:
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•
The LC filter utilizes a metalized inductor L6 in parallel with four capacitors: C23 (LC CTR) for centering, e21
for temperature compensation, and the series combination of C16* and C20*. The parallel circuit is driven
through PIN diode CR3, which functions as a variable resistor. The BW7 line sets the current through CR3.
Higher resistance results in narrower bandwidth. A simplified schematic of the First LC Pole circuit is shown in
Figure 8-73.

Figure 8-73. First LC Pole, Simplified Schematic

Cl<5

Q5,Q7

L6 CfGJ c23 "_~I?---"
LC

CTR.
L5

•
C73 and L5 tune out the capacitance of CR3. R19* sets the 100 kHz bandwidth when CR3 is back biased (i.e.,
highest resistance). CR5 is controlled by the LC FEEDBACK potentiometer R26 and compensates for losses in
the parallel resonant circuit. (In the Second LC Pole circuit, fixed resistor R56* replaces CR5.)

Low gain in one of the poles in the 100kHz bandwidth is caused by:

1. The pole being centered at some frequency other than 21.4 MHz (a defective metalized inductor is most
common).

2. The Q of the pole being too low (not a common failure).

3. Insufficient feedback from.the buffer amplifier.

4. Defective buffer amplifier that is loading the circuit.

If the 100kHz bandwidth amplitude is all right, but that of the 300 kHz bandwidth is too low, either C73 or C74
might not be properly adjusted. If the 300 kHz amplitude is too high, the four LC poles have not been tuned
closely enough to the same frequency. In either case, refer to Section V, Adjustments.

•
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A24 Step Gain Amplifier/Oscillator Assembly contains three amplifier stages to provide 0 to 28 dB of amplifi
cation of the 21.4 MHz third IF signal. (In Option 002, the maximum amplification is 45 dB). There is addi
tional amplification in A25 Up-Down Converter Assembly (17 dB) and in A28 Variable Gain Assembly (5 dB)
for a total amplification of 0 to 50 dB. This assembly also varies the reference level by 0 to 12 dB, according to
front panel REFERENCE LEVEL FINE control. The amplifier stages, shown in Figure 8-76, are enabled by
the front panel REFERENCE LEVEL switch. A 21.4 MHz bandpass filter follows the amplifiers. The TEST/
NORM switch is for testing at a low level gain.

•
Model 8569B

A24 STEP GAIN AMPLIFIER/OSCILLATOR ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

NOTE

The 18.4MHz oscillator is not included in Option 002.

An 18.4 MHz oscillator is provided in this assembly for use only in the 1 kHz, 300 Hz.and 100 Hz bandwidths.
This La signal is used in A25 Up-Down Converter Assembly.

0-12 dB Control e
The front-panel REFERENCE LEVEL FINE control provides approximately 0.3 to 12.3 dB of attenuation at
the base of Q7. By regulating the current flow through the PIN diode CR3, the amount of signal attenuation is
controlled. For example: if diode current is increased, more RF signal is shunted or bypassed to ground. C12
provides the RF ground and also isolates from ground the variable de from the REFERENCE LEVEL FINE
adjustment.

A minimum current flow through the PIN diode (maximum diode resistance) is established by the -12 dB
adjustment R6, so that the diode is never completely cut off. Adjustment of R6 sets the 0.3 dB point and is
adjusted with the REFERENCE LEVEL FINE control fully clockwise ( - 12 position).

RI2.
316

REF LEVEL
FINE

SErTIN6 ATTEN

•

APPROx.
-2dBrn
zsemVp-p

o
-I :z.

12.3dB
O.:JdB

REF LeVEL
SWITCH

REF LJI/EL
~WlrCH

OdLJm
3/GIY/fL
our
FOR FULL
::JCREeN
DEFLECTION

/ R£F LEVELr ,:jWITCH

/VOTE;
TEST POSITION
USEO BY SERVICE
'TO CHEC/<, GAIN
STEPS IN LOG /'IMP
(LOG OFFSET G,qIN '/
LIN 6,<iIN) TO KEEP
NOl3E LEPEL LOW.

Figure 8-76. A24 Step Gain Amplifier/Oscillator Assembly, Simplified Schematic
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The maximum current flow through the PIN diode is set by the 0 dB adjustment R5. R5 is adjusted to the 12.3
dB attenuation point with the REFERENCE LEVEL FINE control fully counterclockwise (0 position).

Transistors Q8 and Q9 are identical current sources. The maximum current is set by R5 in the common base
circuit. Diode CRI provides temperature compensation for the transistors.

Service Model 8569B

•
Q8 provides current for a bias voltage applied to the anode of the PIN diode CR3. The voltage source consists
of R6, R17, and CR2. CR2 provides temperature compensation for the PINdiode. Inductor L5 isolates the
current source from the RF signal.

Q9 provides current for a variable voltage source at the cathode of CR3. The REFERENCE LEVEL FINE
control, in parallel with R9, is used to match the PIN diode resistance changes. The voltage at the PIN cathode
is varied to control CR3 current flow. When the REFERENCE LEVEL FINE control is fully clockwise, the
PIN diode is at a minimum conduction and maximum signal is applied to the base of Q7. Conversely, when the
control is fully counterclockwise, the PIN diode is forward biased at maximum conduction, and minimum
signal is applied to Q7.

Buffer amplifier QlO operates as an emitter-follower and provides isolation between the 0-12 dB Control
circuit and A25 Up-Down Converter Assembly.

Step GainAmplifiers (Standard Instrument) e e e
The three step gain amplifiers (10 dB Amplifier, 3 dB Amplifier, and 15 dB Amplifier) can be considered as
operational amplifiers. An equivalent circuit for the three stages is shown in Figure 8-77. The voltage gain for
each amplifier is Av= 1+ R/R. The feedback resistance R, for the 10 dB Amplifier is R26, 562 ohms; for the 15
dB Amplifier it is R38, 562 ohms; and for the 3 dB Amplifier it is R32, 215 ohms. The input resistance Rj is a
combination of a fixed series resistance (56.2 ohms) and the controlled resistance of the PIN diodes. The •
resistance of the PIN diodes is approximately 10 to 1000 ohms and increases as the forward bias current is
decreased from 10 rnA to 10J.l.A. R is approximately 260 ohms for the 10 dB Amplifier, 123 ohms for the 15 dB
Amplifier, and 520 ohms for the 3 dB Amplifier. Selection of the correct combination of step gain amplifiers is
effected by the front-panel REFERENCE LEVEL control. Rotating the switch grounds the emitter circuit of
the selected amplifier(s), allowing current to flow through the PIN diode(s). The possible switch combinations
allow the gain to vary from unity (all switches open) to 28 dB maximum gain with all three emitter circuits
grounded.

A TEST/NORM switch, SI, is included in the emitter paths of the 3 dB and 15 dB step gain amplifiers. In
TEST, the switch disables 18 dB of gain and allows only 10dB of gain to be switched in this assembly.

The TEST/NORM switch in A25 Up-Down Converter Assembly disables 17 dB of gain in that assembly. With
both switches in TEST, the total gain through A28 Variable Gain Assembly, A25 Up-Down Converter Assembly,
and A24 Step Gain Assembly is 15 dB, which is used for adjustments of A22 Log Amplifier Assembly.

Step GainAmplifiers (Option 002)e e e
The three step gain amplifiers (10 dB Amplifier, 20 dB Amplifier, and 15 dB Amplifier) can be considered as
operational amplifiers. An equivalent circuit for the three stages is shown in Figure 8-77. The gain for each
amplifier is Av= 1+R/Rj • The feedback resistance R, is R26, 562 ohms, for the 10 dB Amplifier; R32, 750
ohms, for the 20 dB Amplifier; and R38, 562 ohms, for the 15 dB Amplifier. The input resistance R, is a
combination of a fixed series resistance (56.2 ohms) and the controlled resistance of the PIN diodes. The
resistance of the PIN diodes is approximately 10 to 1000 ohms and increases as the forward bias current is
decreased from 10 rnA to 10 J-LA. R is approximately 260 ohms for the 10 dB Amplifier, 83 ohms for the 20 dB •
Amplifier, and 123 ohms for the 15 dB Amplifier. Selection of the correct combination of step gain amplifiers is
controlled by the front-panel REFERENCE LEVEL control. Rotating the switch grounds the emitter circuit of ~

the selected amplifier(s), allowing current to flow through the PIN diode(s). The possible switch combinations
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•

•

Figure 8-77. Step Gain Amplifiers, Equivalent Circuit

allow the gain to vary from unity (all switches open) to 45 dB maximum gain, with all three emitter circuits
grounded. In addition, 5 dB of step gain from A28 Variable Gain Assembly is switched in simultaneously with
that of the 15 dB Amplifier to provide 20 dB of step gain.

TEST/NORM switch, Sl, is included in the emitter paths of the 15 dB and 20 dB step gain amplifiers. In TEST,
the switch disables 35 dB of gain and allows only 10 dB of gain to be switched in for adjustments of A22 Log
Amplifier Assembly.

•
21.4 Bandpass Filter

The output of the step gain amplifiers is coupled through a two-section bandpass filter. The filter consists of L9,
LlO, C24, and C25, and passes only the 21.4 MHz signal .

NOTE

.Thedescription of the 18.4 MHz oscillator does not apply to Option 002.
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18.4 MHz Oscillator 0

The 18.4 MHz oscillator is basically a Colpitts oscillator with a crystal in the feedback path. A simplified
schematic is shown in Figure 8-78. The oscillator is used only when the 1 kHz, 300 Hz, or 100 Hz resolution
bandwidth is selected. For these three bandwidths, the SWITCH line goes to approximately + 14V, turning the
oscillator on. The output of the oscillator should be about - 10 dBm.

•
QII C33

IOOpF

YI

0 LII
1.2JJH

C32
200pF

Figure 8-78. 18.4 MHz Oscillator, Simplified Schematic

If the crystal were replaced with a large capacitor, the circuit would oscillate at the resonant frequency of the
parallel resonant circuit made of Lll, C32, and C33. The resonant frequency is in the range of 17.8 MHz to
19.0 MHz. When the crystal is inserted, the feedback path is broken except at the series resonance of the crystal
(18.4 MHz). A fixed capacitor and an air-variable capacitor are in series with the crystal and can pull it several
kHz either side of 18.4 MHz.

The voltage output is determined by the current through R55* times the collector load. If the output is too low,
the resistance of R55* can be decreased.

The collector voltage is divided by 3 by C32 and C33, and goes to the buffer amplifiers (Q14, Q15 and Q12,
Q13). The division ratio is:

1
200 _ 1

1 1 3
200 + 100
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Figure 8-79. A24 Step Gain Amplifier/Oscillator Assembly, Component Locations
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A25 UP-DOWN CONVERTER ASSEMBLY, CIRCUIT DESCRIPTION

NOTE

In Option 002, A25 Up-Down Converter Bypass is used in the place of A25
Up·Down Converter Assembly.

Service

•

•

A25 Up-Down Converter Assembly converts the 21.4 MHz IF (from A27 Bandwidth Filter No. 1 Assembly)
down to a 3 MHz IF so that it can be filtered by A26 3 MHz Filter Assembly. It then converts the filtered 3 MHz
IF back up to 21.4 MHz. Since Q is equal to center frequency divided by bandwidth, the use of 3 MHz to shape
the most narrow bandwidths (tOO Hz, 300 Hz, and 1 kHz) allows a design with crystals of more feasible Q.

Switchable GainAmplifier G

The Switchab1e Gain Amplifier is controlled by the same line (IFG2) that controls the 3 dB Amplifier in A24
Step Gain Amplifier/Oscillator Assembly. With this board installed, the 3 dB Amplifier yields only about 3 dB
gain. The other 17 dB is provided by the Switchable Gain Amplifier. When IFG2 is high, the gain is unity. When
IFG2 is low, CR11 is on, and the gain is:

Gain dB =20 log (1 + R44 ) =- 17 dB
R46

. A TEST/NORM switch is provided so that 17 dB of gain can be disabled. The TEST/NORM switch in A24
Step Gain Amplifier/Oscillator Assembly disables 18 dB of gain in that assembly. With both switches in TEST,
the total gain through A28 Variable Gain Assembly, A25 Up-Down Converter Assembly, and A24 Step Gain
Assembly is a switchable 15 dB, which is used for adjustments of A22 Log Amplifier Assembly.

Switch and Bypass 0

The Switch and Bypass circuit routes the 21.4 MHz IF straight through to A24 Step Gain Amplifier/Oscillator
Assembly for bandwidths ~ 3 kHz (SWITCH line approximately - 8Y). For bandwidths ::51 kHz (SWITCH
line approximately + 14V) the signal is routed through the Down Converter, then to A26 3 MHz Filter Assem
bly, and back to the Up Converter. Diodes CR1, CR2, CR4, and CR5 act as switches controlled by the
SWITCH line.

Down Converter e
The Down Converter first matches the 21.4 MHz to a low impedance through C6, C7, and L1 with a corres
ponding decrease in voltage gain of about 15 dB. This signal is mixed with 18.4 MHz from the LO Driver, which
is turned on by the SWITCH line through CR6. The difference frequency (3 MHz) is selected by the bandpass
filter C12, L2, and R17 and amplified by the complementary-pair feedback amplifier Q10 and Q11. DC GAIN
potentiometer R20 is adjusted so that the gain in the down-converted path is equal to the gain (unity) in the
bypass path.

Up Converter CD

The Up Converter mixes the 3 MHz from A26 3 MHz Filter Assembly with the 18.4 MHz from the LO Driver.
The sum frequency (21.4 MHz) is selected by matching filter L3 and C19 and is amplified by Q2. Q3, Y1, and
C26 form a narrow bandwidth (approximately 10 kHz) 21.4 MHz Bandpass Filter to eliminate 18.4 MHz and
its harmonics from the signal path. LO NULL adjustment C24 maximizes the out-of-band rejection .
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LO NULL

"TEST/NORM
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21.4 MHz IN

•

•

•
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Figure 8-82. A25 Up-Down Converter Assembly. Component Locations
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•
A263 MHz FILTER ASSEMBL'f, CIRCUIT DESCRIPTION

A263 MHz Filter Assembly provides filtering for the bandwidths of 1 kHz, 300 Hz, and 100Hz. The 21.4 MHz
IF from A27 Bandwidth Filter No.1 Assembly is converted down to 3 MHz in A25 Up-Down Converter
Assembly. After filtering, the 3 MHz IF is converted back to 21.4 MHz in A25 and sent to A24 Step Gain
Amplifier/Oscillator Assembly.

A26 3 MHz Filter Assembly consists of five almost identical, synchronously tuned crystal filtering stages, an
Output Buffer Amplifier, and a Bandwidth Control circuit. The bandwidths of all the stages are switched
simultaneously to yield bandwidths of 1 kHz, 300 Hz, and 100 Hz. These bandwidths can be changed only by
the selection of resistance values.

The Third Stage (typical of all five filtering stages), the Output Buffer Amplifier, and the Bandwidth Control
are described below.

Third Stage CD

Q7 and Q8 act.as a complementary-pair buffer amplifier. R22 and R23 determine the gain:

•
Vo

R22
51.1

Y3

G = I +
R22

R23
~ 2dB

• A portion of the signal is on the emitter of Q7; this signal is 180 degrees out of phase with the input signal,
producing an inverted output that is used to cancel out the case capacitance of crystal Y3. SYM adjustment C19
varies the inverted current into the output of the stage so that it is equal in magnitude and opposite in phase to
the current through the case capacitance (Co)of the crystal:
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CI9
SYM •

CTR adjustments C20 and L6 are used to compensate for undesired capacitances (pC board, etc.).

The Q (and therefore the bandwidth) of the stage is determined by R27* and R28* in the Third Stage and the
parallel combination of R29* and R30* in the Fourth Stage. CR5 and CR6 act as switches:

•
R27* R28 * R29 *,

R30*

In the 1 kHz bandwidth, CR5 and CR6 are off, as BW8 and BW9 are low. Therefore, the Q is determined only
by R29* and R30*. In the 300 Hz bandwidth, BW9 goes high (about + 15V) and turns CR6 on. For this
bandwidth, R28* determines the Q. In the 100Hz bandwidth, BW8 goes high (about + 15V)and turns CR5 on.
For this bandwidth, only R27* determines the Q.

Output Buffer Amplifier CD

The Output Buffer Amplifier acts as an op amp connected for non-inverting operation. A simplified schematic
is shown in Figure 8-84.
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R56

Service

Figure 8-84. Output Buffer Amplifier, Simplified Schematic

R53
100Hz
AOJ

CRI2

R55 R54 *

•
With CRll and CR12 off (BWS and BW9Iow), the gain of the circuit is:

Gain dB =20 log (1 + R56 ) =- 2 dB
R55

When BWS or BW9 goes high, putting the filters in a more narrow bandwidth, the filters require more gain to
compensate for the increased loss. BWS and BW9 switch in CRt 1 and CR12 respectively to accomplish this.
The gain correction is about 1 dB or less.

Bandwidth Control C)

The Bandwidth Control circuit determines the voltage on the SWITCH line. Q13 sinks about S rnA whether the
SWITCH line is high or low. If neither BWS nor BW9 is pulled high from the front panel, and if BWI0 is not
pulled high by A21 Video 100 Hz Assembly, then Q13 pulls the SWITCH line down to about - SY.

•
8-237



NOTE 1: USED FOR ALTERNATE ALIGNMENT PROCEDURE.
NOTE 2: USED FOR eTR AND SYM ADJUSTMENTS.

-<
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•

•

•

NOTE 2 e

NOTE 2 0

NOTE 10
UNFILTEREDO
3 MHz

Model 8569B

NOTE 1 E)

NOTE 2 E)

NOTE 10
NOTE 2 0

NOTE 1 e

NOTE 1 0

SYMG

CTR E)

CTR 0

SYME)

CTR e

100 HZA
GAIN ~

SYM ct
t"-iPir-- CTR "

~-SYMO

A26

~~~
~- -----.= ~G::8 ...----fl--ll

-
~~~
_ ,.---ft----;I----------

Service

Figure 8-85. A26 3 MHz Filter Assembly. Component Locations
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A28 Variable Gain Assembly has four functions: It amplifies the 21.4 MHz signal from A37 Third Converter
Assembly, it varies gain (or attenuation) to compensate for changes in conversion efficiency of the RF section, it
provides variable gain for reference level calibration, and it provides attenuation for the signal identification
function.

•
Model 8569B

A28VARIABLE GAINASSEMBLY, CIRCUIT DESCRIPTION

Service

•

•

Z Matching Filter 6) and IF Preamplifier e
Transistor Q7 provides voltage gain while transistor Q6 serves as an emitter follower output buffer. Because of
collector-to-base feedback (R2), the IF Preamplifier has low (approximately 500) input impedance. The Z
Matching Filter matches the 50-ohm output from A37 Third Converter Assembly to the IF Preamplifier.

Calibrated Flatness Compensating Attenuator e
The Calibrated Flatness Compensating Attenuator has about 20 dB of range to compensate for the change in
conversion efficiency of the RF section through each band. The large changes in conversion efficiency which
occur when switching bands iscompensated for in the Band Conversion Loss Compensating Amplifier, which is
discussed later. The variable attenuator is controlled from A20 Bias Assembly, which sinks current through PIN
diodes CR1 and CR2' The more current it sinks, the greater the attenuation.

PIN RES pot R7 is used to calibrate the attenuator so that A28 Variable Gain Assembly can be changed without
seriously affecting the flatness of the instrument. Q5 is the constant current source which can be manually
switched in to accomplish this calibration.

5 dB StepGain Amplifier e
The buffer amplifier Q8 operates as an emitter-follower and provides isolation between the IF preamplifier
circuit and Q9.

Transistor Q9 functions as either a unity gain amplifier or as a 5 dB gain amplifier that is switched in conjunc
tion with the 15 dB Step Gain Amplifier circuit of A24 Step Gain Amplifier Assembly.

The gain of the Q9 stage is set by the ratio R421R44. When the 15 dB Step Gain Amplifier circuit of A24 is
selected (IFG3line grounded), R46 is switched in parallel with R44, resulting in a gain of 5 dB for Q9.

Band Conversion Loss Compensating Amplifier 0

The Band Conversion Loss Compensating Amplifier changes gain in discrete steps that are roughly equal to the
changes in conversion loss associated with band switching in the RF section. In bands B1 and B2, the circuit has
unity gain. For bands B3 through B6, more gain is switched in by diodes CR3 and CR7 (see Figure 8-87).

The values of R19, R21, and R23 are different for different First Mixer Assemblies. If a new Variable Gain
Assembly or First Mixer Assembly (A30) is fitted, these resistor values must be changed. (See Section V;Adjust
ments.)

Reference Level Calibration Attenuator 0

The Reference Level Calibration Attenuator functions as a common emitter amplifier with gain ranging from
about +5 dB to - 5 dB. The current through the PIN diodes CR8 and CR9 modulates their resistance and the
gain of the amplifier. The REF LEVEL control on the front panel diverts away from the PIN diodes varying
amounts of current from the + lOVTVsupply. If the control is open or the line broken, the amplifier will stay in
the minimum gain condition.
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Signal Identifier Attenuator CD

The Signal Identifier Attenuator functions as a common emitter amplifier with gain of about 2 dB, except when •
the SIG IDENT AMPL line goes to + 15Y. This switches in an additional resistor R33 and lowers the gain to
about -2 dB.

RSS
S19

R2S1
12.1

R52
4S.4

)i )) )) )i )i
ICRS ON! ICR4 ON! ICRlI ON! ICRB, 7 ON! ICRIB ON!

GAIN FOR BAND 4:
619.n.(R16)

G=1+ 121.n.(R19*)
=15.7dB

Figure 8-87. Band Conversion Loss Compensation (Gain Switching), Simplified Schematic

•

•
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A30.A31, A32, A33, A34 RF INPUTASSEMBLIES, CIRCUIT DESCRIPTION

While working with and around the semi-rigid coaxial cables connected to
the RF Input Assemblies, do not bend the cables more than necessary. Do
not torque the RF connectors to more than 2 inch-pounds. Be especially
careful when working ontheconnectors on the FirstMixerAssembly.

Service

The RF Input Assemblies include A30 First Mixer Assembly, A31 YTO Assembly, A32 YTF Assembly, A33
Limiter, and A34 RF Attenuator Assembly, as well as three coaxial RF switches, three pads, two low-pass filters,
and one isolator.

A34 RFAttenuator Assembly e
A34 RF Attenuator Assembly attenuates input signals ranging from .01 to 22 GHz. Attenuation is selectable
from 0 dB to 70 dB in 10 dB steps. It consists of four attenuation sections that can be inserted or removed from
the signal line by latching self-disconnecting relays. Three of the sections have 20 dB attenuation and the fourth,
10 dB attenuation. There is a common control line to the relays (+26V UNREG), and each relay has two wires:
one for switching an attenuation section in, and the other for switching it out. Switching is accomplished by
grounding of the control lines. A switch associated with each relay opens the control line path after switching
has occurred. Thus, the relay draws current only during the actual switching operation. The control lines for the
attenuator are activated by the INPUT ATTEN control at the front panel. An exploded view of INPUT 500
connector J1 is shown in Figure 8-92.

•

MPl

MP5

MP7

MP6~

Figure 8-92. INPUT 50 Ohm ConnectorJ1, Exploded View

RFSwitches K2and K1 e e
K2 and Kl are de to 22 GHz coaxial RF switches. For FREQUENCY BAND GHz .01-1.8, they switch the
Limiter and the 1.8 GHz Low-Pass Filter onto the signal line. For the other internal-mixing FREQUENCY
BAND GHz settings, covering 1.7 to 22 GHz, A32 YTF Assembly is switched onto the signal line. The control
for these relays comes from A13 Relay Driver Assembly.

8-249



A33 Limiter contains diodes which clamp the voltage on the signal line to protect the First Mixer diode from
excessive power and peak voltage levels applied to the 50n INPUT of the analyzer. The Limiter is used only in
FREQUENCY BAND GHz .01 - 1.8.

1.8 GHz Low-Pass Filter E)

Service

A33 Limiter 8

Model 8569B

•
The 1.8 GHz Low-Pass Filter FL3 is used in FREQUENCY BAND GHz .01 -1.8 to filter out signals above the
frequency band range, reducing the level of the image and multiple responses in the analyzer. This filter has
good rejection at 2050 MHz, which is the first IF for this frequency band, to reduce baseline lift caused by an
input signal at this frequency.

A32 YIG-Tuned Filter Assembly 0

A32 YTF Assembly is a preselector in the analyzer for the internal-mixing FREQUENCY BAND GHz settings
covering 1.7 to 22 GHz. Its purpose is to reduce image, multiple, and spurious responses. The YTF has three
YIG spheres as the resonators (providing a 3-pole filter) with coupling to the spheres accomplished with coup
ling loops. The input coupling loop is connected to ground; thus, the filter is a short to ground for de and low
frequencies. The resonant frequency of the YIG spheres is proportional to the applied magnetic field, which is
proportional to the current in the YTF Coil. The YTF frequency tracks the YTO (first LO) fundamental or
harmonic frequency, with a 321.4 MHz offset (see schematic Note 8).

6dBand3dB Pads 00

The 3 dB pad AT4 isolates the A30 First Mixer Assembly from A32 YTF Assembly or 1.8 GHz Low-Pass Filter.
The 3 dB pad AT3 provides additional isolation between the YTF Assembly and the First Mixer Assembly, while •
the 3 dB pad AT7 provides additional isolation between the First Mixer Assembly and the 1.8 GHz Low-Pass '
Filter. The isolation achieved by these pads improves the frequency response of the analyzer, but at a sacrifice in
sensitivity.

Isolator AT2 ..

The YTO signal is fed through A30 First Mixer Assembly, Isolator AT2, and the 4.9 GHz Low-Pass Filter
before going to the Sampler in A36 Thning Stabilizer Assembly. This isolator buffers the First Mixer Assembly
from the Sampler for the first LO frequencies of 2 - 4.5 GHz. After the Sampler, the LO signal goes to the front
panel lst LO OUTPUT connector.

4.9 GHz !Low-Pass Filter.

The 4.9 GHz Low-Pass Filter FU is in the signal path between A30 First Mixer Assembly and the Sampler in
A14 Tuning Stabilizer Control Assembly. FL4 filters out the third harmonic of the YTO signal that is applied to
the Sampler.

A30 First Mixer Assembly 0

A30 First Mixer Assembly (Figure 8-93) is a sealed microcircuit which is not field repairable. A simplified
schematic is shown in Figure 8-94. The unit mixes the .01 to 22 GHz input signals with the 2.0 to 4.46 GHz first
LO signal from the YIG-Tuned Oscillator (YTO). Fundamental mixing is used for the two lowest frequency
bands, and harmonic mixing (N = 2,3,4, and 5) is used for the other internal mixing bands. In harmonic mixing,'
the outputs are the sum and difference frequencies of the input, and N times the LO. For some bands the sum
frequency is used, and for others, the difference frequency. The mixing equation is: •
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The IF frequency is 2050 MHz for the FREQUENCY BAND GHz setting of .01 -1.8, and 321.4 MHz for the
other internal mixing settings of 1.7 - 22. (See schematic Note 8 for FREQUENCY BAND GHz versus har
monic number N and IF frequency.) Conversion loss of the Mixer is approximately 2 dB for fundamental
mixing. The output of the YTO is coupled, via internal directional couplers, into both the internal mixer and the
transmission path for the external mixer. In addition, the YTO signal is fed through A30 First Mixer Assembly
to the Sampler in A14 Tuning Stabilizer Control Assembly via the isolator AT2 and the 4.9 GHz Low-Pass
Filter.

•
Mode18569B Service

Bias Assembly A20 varies mixer bias and pin diode bias. A different bias is used for each harmonic to provide
optimum conversion loss and flatness for that particular harmonic mixing mode. In addition to mixer bias, the
First Mixer Assembly requires +5V to power the FET buffer amplifier. When the 0.01 - 1.8 GHz frequency
band is used, - 6;5V is supplied to the PIN DIODE BIAS port, switching in a transmission line (Figure 8-94) to
optimize the mixing and IF match. In other frequency bands, +20V is supplied to the PIN DIODE BIAS port.

•

MIXER

BIAS "'"® t
+5V ~l
DRAIN ~!
BIAS --....:--- f

~l
"

J6 ---- 1

'_.._--~

'( <; (

(]I):
\

<, ,GE)

/ \ '\,

/
PIN J5 J4 EXT

DIODE MIXER
BIAS BIAS

•

Figure 8-93. A30 First Mixer Assembly

Two signals utilize the EXT MIXER port: the external mixer's DC bias and it's mixing product. The DC bias is
varied by front-panel adjustment EXT MIXER BIAS, and is routed from the First Mixer to the external mixer.
The IF mixing product from the external mixer, 321.4 MHz, passes through the first mixer and is then routed to
the Third Converter by switches K4 and K5, bypassing the Second Converter.

To avoid destruction of the FET amplifier, never use an ohmmeter from the
Drain to ground. When the Mixer must be disconnected, be sure the solder
ing iron and the DRAIN BIAS lead are properly grounded. Static discharge
will probably damage the FET.

8-251



Service

DRAIN BIAS

+5V
MATCHING
NETWORK

MIXER
DIODE

PIN
DIODE

MIXER
BIAS

PIN DIODE

BIAS

Figure 8-94. A30 First Mixer Assembly, Simplified Schematic

Model 8569B

•

First Mixer Assembly Troubleshooting. To confirm failure of the First Mixer Assembly, check the
MIXER BIAS for the internal mixing bands. The exact bias voltage is factory-set for each First Mixer Assembly
and FREQUENCY BAND GHz setting, but it should be in the range of - 1V to -7Y. The PIN DIODE BIAS
should read from - 4V to -7.SV in the .01- 1.8 GHz band, and +20V from 1.7 - 22 GHz. Troubleshooting
of the PET amplifier is not recommended, but the DRAIN BIAS should read + SY. If the bias voltages are not
within acceptable limits, check A20 Bias Assembly. If bias voltages are correct, a malfunction of the First Mixer
Assembly should be suspected. .

A31 YIG·Tuned Oscillator Assembly G

A31 YIG-Tuned Oscillator (YTO) Assembly is the first LO in the analyzer. It is a sealed microcircuit which is not •
field repairable. It is a transistor oscillator containing a yttrium-iron-garnet (YIG) sphere as the resonator. The
resonant frequency of the YIG sphere is proportional to the applied magnetic field, which is proportional to the
current in two coils: the Main Coil and the Tickler Coil. The coarse TUNING control determines the de current
in the Main Coil, and tunes the oscillator from 2.0 to 4.46 GHz. The FINE tuning control determines the de
current in the Tickler Coil and tunes the oscillator ± 05 MHz. The sweep ramp is applied to the Main Coil for
wide frequency spans (S MHz/DIV to SOO MHz/DIY). For narrow frequency spans (1 kHz/DIY to 2 MHz/
DIY), the sweep ramp is applied to the Tickler Coil. In the stabilized mode (spans of 100 kHz/DIY or less), the
YTO locks to a harmonic of the Voltage Controlled Crystal Oscillator (VCXO), which oscillates at 1 MHz. The
ERROR signal from this lock loop returns to the YTO Tickler Coil, stabilizing the YTO frequency.

Two pairs of wires connect to the Main Coil. Drive current, from A19 YIG Driver Assembly, flows through one
pair: The other pair goes to the YTO Main Coil Filter in the YTF Driver Assembly. When narrow frequency
spans (1 kHz/DIY to 2 MHz/DIY) or ZERO SPAN are active, this filter reduces noise in the Main Coil. The
YTO requires - IOV and +20Y, which are applied through a bias board on the YTO. This bias circuit contains
resistors to set the proper bias levels, zener diodes to protect the internal YTO circuit from overvoltage, and
inductors and capacitors to provide filtering.

IRF Switch K3 e
RF switch K3, controlled by A13 Relay Driver Assembly, selects the input to A3S Second Converter Assembly.
For internal mixing, the output of A30 First Mixer Assembly (either 20S0MHz or 321.4 MHz, as selected by RF
switch Kl) is selected by K3. For external mixing, 321.4 MHz from the external mixer, is selected.

.'
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A35 Second Converter Assembly includes two subassemblies: A35Al Second Converter Oscillator Assembly
and A35A2 Second Converter Voltage Filter Assembly. The IF signal from A30 First Mixer Assembly passes
through the 2050 MHz Low Pass Filter and K5 and K4 coaxial RF switches.

•
Model 8569B

A35SECONDCONVERTER ASSEMBLY, CIRCUITDESCRIPTION

Service

•

•

FL22050MHz LowPass Filter 6)

This filter is primarily used for the .01-1.8 GHz FREQUENCY BAND. It allows the 2050 MHz IF signal to
pass but filters out higher frequency mixing products that are generated in A30 First Mixer Assembly.

K5 RF Switch and K4 RF Switch e e
For the .01-1.8 GHz FREQUENCY BAND, these two switches route the 2050 MHz IF signal through A35
Second Converter Assembly where the signal is converted down to 321.4 MHz. For the higher internal mixing
FREQUENCY BANDS, K5 and K4 RF switches bypass A35 Second Converter Assembly. This bypass is
provided in the higher FREQUENCY BANDS because the IF signal from A30 First Mixer Assembly is already
at 321.4 MHz.

MP1 Cavity Block e
The IF signal from A30 First Mixer Assembly is coupled into the Second Converter bandpass filter through
coupling loop A35L1. The bandpass filter consists of three circular, slug-tuned cavity resonators operating at
less than quarter wavelength inductive transmission lines. The cavities provide high Q for good selectivity at
2050 MHz. Coupling loops A35L2 and A35L3 couple the cavities. The 2050 MHz signal is loop-coupled to the
cathode of the second mixer diode A35CRI .

A35A1 Second Converter Oscillator Assembly 0

The second local oscillator is a Colpitts type circuit operating at 1728.6 MHz. The capacitive "fingers" etched
on the A35Al Second Converter Oscillator Assembly printed circuit board, and the internal capacitances of
A35AIQl, provide the positive feedback necessary to sustain oscillation of the second LO. The oscillator tank
circuit is a slug-tuned cavity, A35C4. The signal from the second LO is coupled into the cavity by a 4-40 machine
screw extending down into the cavity. The second LO output is also available at test jack A35J3.

A35A1MP6Oscillator Housing andSecond Converter Cover 0

The 1728.6 MHz local oscillator provides drive for A35CR1. The difference frequency between the first IF, 2050
MHz, and the second LO frequency, 1728.6 MHz, is 321.4 MHz. This 321.4 MHz signal is coupled through the
matching filter to A37 Third Converter Assembly.

The matching filter is a passive network designed to match the relatively high impedance (about 200 ohms) of
the second mixer to the low input impedance (about 50 ohms) of A37 Third Converter Assembly. The match
may be optimized by adjusting A35L5, 2ND MIXER MATCH.

A35A2 Second Converter Voltage FilterAssembly ct
The Second Converter Voltage Filter supplies the de bias to A35Al Second Converter Oscillator Assembly. The
+20V is filtered by A35A2Rl and A35A2Cl and is reduced to about + 15V by the drop across A35A2Rl. The
negative bias voltage (- IOV) is filtered through A35A2R2 and A35A2C2. The voltage at the oscillator is
approximately - 5Y.

A35A2Ql switches the oscillator on or off. When the dc control line SW is at ground, A35A2VRI is back
biased and the transistor is turned on through A35A2R3. To turn off the transistor, SW goes to approximately
+26Y, which breaks down A35A2VRI and back biases A35A2CR1, turning A35A2Q1 off.
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A36TUNING STABILIZER ASSEMBLY, CIRCUIT DESCRIPTION

A36 Tuning Stabilizer Assembly is used only in the AUTO STABILIZER mode, where the YTO (the first LO) is
locked to the 1 MHz Voltage-Controlled Crystal Oscillator (VCXO). This assembly comprises three subassem
blies: A35A1 Discriminator Assembly, A36A2 VCXO Assembly, and A36A3 Sampler Assembly. Additional
control circuitry for the tuning stabilizer operation is in A14 Tuning Stabilizer Control Assembly.

A36A2 VCXO Assembly

Voltage Controlled Crystal Oscillator (VCXO) e
The Voltage-Controlled Crystal Oscillator (VCXO) is the 1 MHz reference for the tuning stabilizer circuit. The 1
MHz oscillator is electronically tunable ± 750 Hz. The VCXO consists of a high-Q Fixed Frequency Crystal
Filter, a Limiting Amplifier, a low-Q LC Variable Frequency Filter, and a Phase-Splitter circuit. The oscillator
will oscillate at a frequency such that the phase shift through the two filters is zero. If the Variable Frequency
Filter is set by voltage on the varactor diodes to 1 MHz, the phase shift through each filter will be zero and the
sum will be zero. If the frequency of the Variable Frequency Filter is set to a frequency different from 1 MHz,
the frequency of oscillation will shift such that the phase shift through the Crystal Filter is equal in magnitude,
but opposite in sign, to the phase shift through the Variable Frequency Filter. By changing the bias voltage on
the varactor diodes, A2CR1 through A2CR4, the oscillator frequency is changed. Since the Q of the Crystal
Filter is much greater than the Q of the LC Filter, the frequency stability is on the order of the crystal stability.

The VCXO is tunable over ± 750 Hz. This whole tuning range is used only at the low end of the 1.7 - 4.1 GHz
band. Approximately ±250 Hz of this range is for moving the VCXO to the lock point as determined by the
voltage output from the sample and hold circuit. Depending on how close the YTO frequency is to one of the 1
MHz harmonic lock points, the VCXO will move from 0 to ± 250 Hz when stabilized operation is initiated. The
FINE tuning control has a range of approximately ± 250 Hz, which corresponds to ± 0.5 MHz at the YTO. The
sweep ramp for a FREQUENCY SPAN/DIV of 100 kHz has a range of ± 250 Hz.

An accurate way to measure the VCXO frequency is with the VCXO cover installed. A2TP1 can be accessed
through a hole in the cover. An oscilloscope probe that has less than 20 pF capacitance should be used. The
frequency thus measured should be 1 MHz ± 1 kHz, with peak-to-peak amplitude of 5V to 9Y. This scope probe
should also be used to measure the signal at A2TP3.

There are four adjustable components in the VCXO circuit (see Tuning Stabilizer Adjustments in Section V).
A2C16, 1 MHz PEAK, adjusts the center frequency of the Variable Frequency Filter. A2C2, 1.3 MHz NULL, is
adjusted to balance out the capacitance of the crystal holder for A2Y1. A2C3, LINEARIn adjusts the VCXO
circuit to provide a linear frequency change with a linear change in bias voltage to varactor diodes A2CR1
through A2CR4. A2R27, 1 MHz GAIN, is a factory adjustment only. Do not adjust components unless neces
sary (seeSection V).

A2Q2 and A2Q3 may be checked by applying a signal at A2TP1 and observing the output at A2TP3. Discon
nect one end of A2C4 and connect a 1 MHz signal from A2TP1 to ground. The voltage at A2TP2 should peak
between 4V and 9V when the frequency is varied around 1 MHz. The signal at the emitters of A2Q2 and A2Q3
should be a half-wave rectified sine wave with a positive peak of 2.4 ± 0.5V, and with the negative portion
clipped at -0.6 ±O.lSY.

Quartz crystal A2Y1 can be checked for proper operation using the same test setup as for A2Q2 and A2Q3
above. Connect the oscilloscope to the source of FET A2Q4 and tune the 1 MHz signal source around 1 MHz.
The 1 MHz sine wave at the source of A2Q4 should peak at 1 MHz.

VCXO SweepVaractor Driver e. Bias voltage for varactor diodes A2CR1 through A2CR4 is supplied by
op amp A2U1. The input to A2U1 is the .4/F VCXO SWP from the Tuning Stabilizer Control Assembly. This
signal is an attenuated combination of the TICK ATTEN SWP and FINE TUNE signals and the output of the
Sample and Hold circuit in the Tuning Stabilizer Control Assembly. This signal has been attenuated by an
amount depending on the YTO frequency. When the analyzer is tuned to the low end of a band, the YTO
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frequency is near 2.05 GHz. With the YTO at 2.05 GHz, when locked to the 2050th VCXO harmonic, a
frequency shift of 1 Hz at the VCXO will cause a shift of 2050 Hz at the YTO. When the analyzer is tuned to the
high end of a band, the YTO frequency is near 4.40 GHz. With the YTO a 4.40 GHz, when locked to the 4400th •
VCXO harmonic, a frequency shift of 1 Hz at the VCXO will cause a shift of 4400 Hz at the YTO. To correct .
for the change in frequency shift as the YTO is tuned toward the high end of its range, the input signal to the
VCXO must be attenuated.

The nominal tuning sensitivity on the o4/FVCXO line is - 300 Hz/V for the 1 MHz fundamental. The nominal
tuning sensitivity referred to the YTO frequency is - 3.3V/MHz, divided by the YTO frequency in GHz. These
sensitivities are for fundamental mixing in the First Mixer Assembly. For the harmonic mixing bands, these
sensitivities are divided by the harmonic number N. The o4/F VCXO SWP is summed.with an offset voltage at
the negative input of A2UI. A2UI has an inverted gain of 1.04 for the o4F VCXO SWP signal. THERMISTOR
A2RTl varies the offset as a function of temperature to compensate for the temperature dependence of the
varactors A2CRI through A2CR4.

Pulse Amplifier •. The Pulse Amplifier converts the 1 MHz signal (± 750 Hz) from the VCXO to a
square wave pulse of sufficient amplitude to drive the mixer diode in the Sampler Assembly. The positive
portion of the 1 MHz sine wave from the VCXO turns on A2Q5. The output of A2Q5 goes from +20V when it
is turned off to near OV when it is on. The +20VF2 voltage is switched off, disabling the Pulse Amplifier, when
the analyzer is not in the AUTO STABILIZER mode. A2R23, A2R24, and A2CR9 provide for the same power
dissipation whether +20VF2 is off or on; this minimizes VCXO drift when the stabilizer is turned on after a
period of analyzer operation with the stabilizer off. The pulse from A2Q5 is capacitively coupled to A2Q6,
where it is inverted, giving an output at the collector of A2Q6 of - lOV when off to near OV when on. This
signal is coupled into the Step Recovery Diode Driver A2Q7, whose output (TPD) is approximately a square
wave of 1 MHz going from - lOV when on to +O.7V when off. The positive portion of the output pulse is
clamped at this level by the sampler diode (not shown) in the Sampler Assembly.

A36A3 Sampler Assembly

Samp!er G. The Sampler mixes the 2.00 to 4.46 GHz signal from the YTO first LO with the harmonics
from the 1 MHz VCXO and produces sum and difference output signals for the Discriminator Assembly. The
YTO signal is routed through the First Mixer Assembly and 4.9 GHz Low Pass Filter FU before being applied
to the Sampler. The YTO signal fed through the Sampler is terminated by a 50-ohm load at the rear-panel l ST
LO OUTPUT. The 1 MHz square wave from the VCXO Pulse Amplifier drives a step recovery diode in a
differentiator circuit to produce a 1 MHz pulse train: a series of 1 MHz harmonics extending through 4.5 GHz.
The Sampler mixes the 2460 harmonics between 2.00 and 4.46 GHz with the 2.00 to 4046 GHz YTO signal. The
output is amplified, then filtered through a 500 kHz Low Pass Filter and applied to a 240 kHz Discriminator.
The output of the Discriminator is fed back as the ERROR signal to the Tuning Stabilizer Control Assembly,
locking the YTO frequency to a VCXO harmonic. Immediately after the YTO is stabilized, the output from the
Discriminator is OV and the YTO frequency is offset from the nearest VCXO harmonic by approximately 240
kHz. .

To check the Sampler, place the instrument in the stabilized mode and observe the voltage at TPD with an
oscilloscope. The signal should be a 1 MHz square wave between - 10 ± 1V and +0.7 ± 0.2V with a frequency
of 1 MHz ± 10 kHz. If the waveform at TPD has an upper limit approaching +20V, check for an open A2WI
Cable or open Sampler Assembly step recovery diode. The sampler diode may be checked by inserting a wire in
the pulse input connector 13 and checking the diode with an ohm-meter. Using an HP 4I2A Volt-Ohm-Amme
ter, on the IOO-ohm range, the diode should indicate 100 to 500 ohms with the positive probe to the center
conductor and the negative probe to ground. The ohmmeter should indicate greater than 1 megohm in the
reverse direction.

o

NOTE

I•

Other ohmmeters may give different resistance measurements. The actual
value depends on thevoltage of theohmmeter. •

If the voltage at measurement point D is zero, check for a shorted cable or a shorted Sampler Assembly step
recovery diode by the above test.
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•
A36A1 Discriminator Assembly

Tuning Stabilizer Preamplifier 0 The Sampler Assembly output is amplified in the Tuning Stabilizer
Preamplifier before it is applied to the 500 kHz Low Pass Filter. The Sampler output signal at measurement
point A is a + 1.8V to +2AV de level with the various output signals from the Sampler Assembly superimposed
on the de signal. A1QI and AIQ2 are connected as a FET-input cascade stage which has a high input impe
dance. AlQ3 is a common emitter output stage.

+5V Regulator O. This circuit has a + IOV input and a + 5V output. AlCR3 puts +5.6V on the base of
AIQIO, which in an emitter-follower configuration has a + 5V output at its emitter.

500 kHz Low Pass Filter CD. This is a 500 kHz Chebychev low pass filter. The filter rejects the 1 MHz
sampling signal and the unwanted sideband from the Sampler Assembly. The output at measurement point B is
approximately -1 Vdc with a O.25V peak-to-peak 240 kHz sine wave.

Emitter Follower Buffer Amplifier 4». AIQ4 and A1Q5 are emitter followers connected to terminate the
500 kHz low pass filter in 1000 ohms and to provide a low output impedance to drive the Fixed Phase Differen
tial Comparator and the Variable Phase Differential Comparator.

Fixed Phase Differential Comparator 0 and Variable Phase Differential Comparator •. A2L4,
AICll, and AICI2* form a series resonant circuit whose Q is determined primarily by AIRI4* and the
resistance of AIL4. The values of AICI2* and AIRI4* are factory selected to set the frequency and Q of the
240 kHz resonant circuit.

•
AIUI is a transistor array consisting of five identical transistors in a I4-pin integrated circuit package. Transis
tors in AIUI, A1Q6, and AIQ7 make up two independent differential comparators. The differential compara
tors convert the sine wave input into a square wave output. The phase difference between the two square waves
is a function of the input frequency. The outputs are nearly in phase at low frequencies, 90 degrees out of phase
at 240 kHz, and nearly opposite phase at 500 kHz. These outputs go into an EXCLUSIVE OR circuit (see
Figures 8-98and 8-99).

EXCLUSIVE" OR

WI-IENONEOR THE
OTHER INPUT IS
HI6H,BUT NOT80TH)
THE OUTPUT IS HIGH.

A 8 C

000
I 0 I

o I I
I I 0

•
Figure 8-98. 240 kHz Discriminator, Simplified Schematic

EXCLUSIVE OR O. Quad NAND gate integrated circuit AIU2 is connected as an EXCLUSIVE OR
circuit. Its output is high when the two inputs are different, and low when they are the same. The output of the
EXCLUSIVE OR circuit at AlTP3 has a de component with an average value that is a function of frequency
(seeFigure 8-99).

8-261



Service Model 8569B
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500 kHz240 kHz

0
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_90 0

Figure 8-99. Discriminator Wave Shapes

Pulse WidthControlled Voltage Generator •. The output of the EXCLUSIVE OR circuit is buffered,
offset and filtered by AIQ9, AIQ8, and associated circuitry. Q9 and Q8 are connected as a de-coupled differen
tial amplifier. The error output signal is a de voltage related to frequency as indicated in Figure 8-100. Immedi
ately after the YTO (first LO) is stabilized, the ERROR signal will be approximately 0 Vdc. Now if the YTO
increases in frequency because of drift or noise, the ERROR signal will go negative and bring the YTO back to
very nearly the same frequency. If the YTO decreases in frequency, the ERROR signal will go positive. Slightly
tuning the coarse TUNING control will have the same effect. R30 and C17 constitute a low pass filter.

DISCRIMINATOR ASSEMBLY TESTING

The operation of the Discriminator Assembly can be tested as follows:

Disconnect 958 wire (ERROR out) from C4. Set AUTO STABILIZER switch OPE

Connect a 13 mV peak-to-peak, 10 to 700 kHz signal from measurement point A to chassis ground. (It is not
necessary to disconnect the Sampler Assembly.)
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•
Vary the frequency of the oscillator while observing the discriminator ERROR output at C4. The discriminator
output should vary as shown in Figure 8-100. If the correct output is not obtained, perform the following tests
with the oscillator still connected to measurement point A.

The signal at AITPI should be a sine wave, 0.15V to 0.3V peak-to-peak, for frequencies between 1 and 500
kHz. The voltage level should decrease rapidly as the frequency is increased above 500 kHz. Observe signals at
collectors of AlQ6 and AlQ7 with a dual-channel oscilloscope. The signals should be 0 to +5V square waves.
As the oscillator frequency is varied, the phase relationship of the square waves should vary as follows: at low
frequency, the square waves should be almost in phase; at 240 kHz they should be approximately 90 degrees out
of phase; at frequencies approaching 500 kHz they should be nearly 180 degrees out of phase. Also note how
the average value of the EXCLUSIVE OR output at AlTP3 increases as the oscillator frequency is increased
(see Figure 8-99).

DISCRIMINATOR OUTPUT
(ERROR SIGNAU

Figure 8-100. Discriminator Output ERROR Signal•

•
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Figure 8-102. A36A2 VCXO Assembly, Component Locations
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A37 Third Converter Assembly amplifies and converts the 321.4 MHz from coax switch K4 down to 21.4 MHz.
The conversion gain in A37 Third Converter Assembly is approximately 11 dB. A37 Third Converter Assembly
produces the -10 dBm, 100 MHz CAL OUTPUT signal, and also contains circuitry for signal identification.
Figure 8-104shows a simplified block diagram of this assembly.

•
Model8S69B

A37 THIRoD CONVERTER ASSEMBL'f, CIRCUIT DESCRIPTION
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Figure 8-104. A37 Third Converter Assembly, Simplified Block Diagram

A37A1Third Converter Amplifier e
The Third Converter Amplifier provides a broad-band fixed gain of approximately 20 dB to the incoming 321.4
MHz IF signal. The amplifier is a single-stage, common-emitter transistor amplifier whose gain is determined
by the high-frequency characteristics of A1Q1, input matching capacitor A1C1, and the output matching ele
ments A1L1, AIRS, and A1C6. Also included is a 700 MHz low-pass filter consisting of two shunt transmission
line capacitors and two series transmission line inductors. This low-pass filter attenuates the first LO feed
through to prevent overloading of the amplifier when the first LO is tuned to approximately 2050 MHz and
below.

Bias to the RF amplifier transistor A1Q1 is provided by A1Q2 and A1R1 through A1R4. Note that Q2 and
associated components are decoupled from the RF signal by AlC4 and AlCS.

321.4 MHz Bandpass Filter.

The 321.4 MHz Bandpass Filter limits the signal power applied to the Third Converter Mixer to a 3 dB band
width of about 7 MHz centered at 321.4 MHz. It uses four helical resonators which are tap-coupled at the input
and output, and slot-coupled to each other. The resonators are capacitively tuned by tuning slugs Cl through
C4. JS provides a test port for filter alignment.

A37A2 Third Converter Mixer«»
The Third Mixer converts the IF signal from the 321.4 MHz Bandpass Filter to 21.4 MHz, using the signal from
the 300 MHz Bandpass Filter as the local oscillator. The Third Converter Mixer is an unbalanced, triple-tuned
mixer. The 321.4 MHz input signal is fed to mixer diodes A2CR1 and A2CR2. It is switched on and off to the
21.4 MHz output at a 300 MHz rate by the 300 MHz local oscillator signal. A2CR1 and A2CR2 are used in
parallel to reduce resistance when the diodes are on. Output matching network A2L! through A2L3 and A2C12
transforms the impedance seen at the cathodes of A2CR1 and A2CR2 to approximately SOO.1t also provides an
open circuit for the 321.4 MHz IF signal and 300 MHz local oscillator signal.

The mixer is triple-tuned in the sense that power from anyone of the three signals present in the mixer (321.4
MHz, 300 MHz, and 21.4 MHz) cannot be lost in a port that is used for the other two signals. For example,
321.4 MHz power cannot be directly lost out the 21.4 MHz port, because L2 is essentially an open circuit at
321.4 MHz; nor can it be lost out the 300 MHz LO port, because the 300 MHz Bandpass Filter is reflective at
321.4 MHz.
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A37A3Third Converter Oscillator

The Third Converter Oscillator contains a 100 MHz Crystal Oscillator. This oscillator drives a Frequency •
Triplet; which amplifies and triples the 100 MHz signal, producing a high leve1300 MHz signal. This 300 MHz
signal drives the Third Converter Mixer. The Limiter provides an amplitude-stable, temperature-compensated
-10 dBm signal. This signal is filtered by the 150 MHz Low-pass Filter to remove harmonics produced in the
Limiter. The Regulator provides de bias voltages to the 100MHz crystal oscillator and limiter.

100 MHlz Crystal Oscillator e. The 100 MHz Crystal Oscillator is a grounded-base Colpitts oscillator
which uses a series resonant, fifth overtone crystal in the collector to emitter feedback path to achieve frequency
stability and low noise. A3Q2 provides unity current gain from the emitter to the collector. The current at the
collector is transformed up by tank circuit A3U, A3C12, and A3C13, and then fed back to the emitter through
series resonant crystal A3Yl, A3Y2, or A3Y3 and associated PIN switching diode A3CR1, A3CR2, or A3CR3.
The tank circuit is a frequency-selective transformer that also prevents the oscillator from oscillating at other
overtones of the crystal. Output power is tapped out of the tank through A3C14 to resistive network A3R19
through A3R22. This network distributes the output power and provides a constant load to the oscillator.

The 100MHz Crystal Oscillator can oscillate at the series resonance of either of the three crystals A3Yl, A3Y2,
or A3Y3. In normal operation, control line F3 is pulled down to approximately OV; turning on PIN diode
A3CR2, to provide an RF feedback path through A3Y2. Control lines F3 - and F3 + are open, and pull-up
resistors A3R13 and A3R15 back bias A3CRI and A3CR3,. keeping them off to open the RF feedback paths
through A3Yl and A3Y3. During Signal Identifier operation, control line F3 is switched between OV and +20V
on alternate sweeps; when F3 is at OV; F3 - or F3 + (depending on bandwidth selected) is at Ov. This moves the
frequency of the Crystal Oscillator from 100MHz (F3 at OV) to 99.33 MHz (F3 - at OV) or 100.67 MHz (F3 +
at OV). Since the signal frequency from the Crystal Oscillator is multiplied by 3 in the Tripler before it is used as
a local oscillator to drive the Third Converter Mixer, the local oscillator for the Third Converter Mixer can be
switched from 300 MHz (F3) to 298 MHz (F3 - ) or 302MHz (F3 + ).

Bad crystals (or associated bias components) can be easily identified by unsoldering incoming control wires to
F3 -, F3, and F3 +. If the oscillator will not oscillate with one of the control lines grounded but does oscillate
with either of the other two grounded, then the crystal, or one of the associated bias components, is probably
faulty. Try to restore oscillation by retuning A3U and then tapping or moving components in the tank circuit.

Tripier O. The Tripler contains a 100 MHz linear, common-emitter amplifier, A3Ql, which provides
approximately 20 dB of gain. A3Ql drives a Class C common-emitter amplifier/triplet; A3Q3. Matching ele
ments A3C4, A3C5, and A3L2 tune the collector of A3Ql and the base of A3Q3 to 100 MHz. The collector of
A3Q3 is tuned to 300 MHz by A3L3 and the following 300 MHz Bandpass Filter.

Note that with no or low RF signal driving the Frequency Tripler, A3Q3 is off; de voltages at TPF and A3TP3
willbe incorrect.

Limiter O. The Limiter is a two-stage amplifier, using emitter-coupled transistor pairs for each amplifier
stage. Each stage limits the incoming 100 MHz signal by overdriving the base of the input transistor to a point
where the grounded base output transistor, Q3, switches from zero collector current, when the base of the input
transistor is driven positive, to the full bias current, when the base of the input transistor is driven negative.
Schottky-Barrier diodes A3CR4 and A3CR5 further limit the output of the first stage to prevent overdriving the
second stage. Both amplifier stages are biased with constant emitter current for each pair by current source
transistors A3UIJB and A3UIE. All six transistors A3UIA through A3UIE are contained in a lO-pin integrated
circuit which helps improve performance by reducing stray capacitance and lead length inductance.

".• y

Proper overall operation of the limiter can be checked by monitoring both the front-panel CAL OUTPUT and •."
the 100 MHz test outputJc while detuning A3U OSC PEAK in the 100 MHz Crystal Oscillator. As A3U is s :
detuned, the power at the 100 MHz test port 13 will decrease. If the Limiter is operating properly, the front-
panel CAL OUTPUT level should change less than 0.1 dB for a 10dB change in the 100MHz test output.
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150 MHz Low·Pass Filter O. The 150 MHz -Low-Pass Filter attenuates the harmonics present at the
output of the Limiter. This filter is based on a five-element, 0.01 dB ripple, Chebychev design with a 3 dB cutoff
frequency of 150 MHz. If the Limiter and the 150 MHz Low-Pass Filter are operating properly, the second and
higher 100 MHz harmonics will be attenuated by greater than 30 dB.•
Model 8569B Service

•

Regulator e. The Regulator is a resistive divider and emitter follower that furnishes de bias voltages to the
100MHz Oscillator and to the Limiter.

300 MHz Bandpass Filter CD. The 300 MHz Bandpass Filter rejects all 100 MHz harmonics except the
third produced in the Frequency Tripler, Its operation is the same as the 321.4 MHz Bandpass Filter.
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Service Model 8569B

A37 THIRD CONVERTER ASSEMBLY TROUBLESHOOTING

Proper operation of the A37 Third Converter Assembly can usually be verified by checking the conversiongain.
from 321.4 MHz to 21.4 MHz as called by signal levels on the schematic. If the conversion gain is low but the
100 MHz signals at the front panel CAL OUTPUT and 100 MHz test port 13 are correct, the internal signal
levels in A37 Third Converter Assembly should be measured. To do this, the helical resonators must remain
covered or they will be mistuned. This can be accomplished by first removing A37 Third Converter Assembly
cover and tilting the assembly out from the instrument. To prevent shorts, place tape over A3Q4 and A3U1.
Then reinstall the cover wrong side out, with silk-screenmarkings and mesh gasket against the housing, and side
of cover over the helical resonators. Replace the 14 screws holding cover and gasket in place over the helical
resonators. When this is complete, the inputs and outputs ofthe helical resonators, the Third Converter Ampli-
fier, the Third Converter Mixer, the Tripler, and the 100 MHz Crystal Oscillator will all be exposed. The helical
resonators will not require adjustment.

The RF signal levels inside A37 Third Converter Assembly can now be checked with another spectrum analyzer
and a 5000 10:1 resistive divider probe such as the l0020A. If such a probe is not available, a satisfactory
substitute can be made from a BNC female connector and a 464-ohm, lI8-watt resistor (see Figure 8-105). The
spectrum analyzer should be used with the input attenuator set to 10 dB or greater for input protection and to
provide a good 50-ohm load for the divider.

TIP 464 OHMS
(0698-0082)

,-,
,...------- _/
I.
I

•

t . ----- \' :,_J

HEATSHRINKTUBING
(OPTIONAL)

BNC FEMALE CONNECTOR
11250-0083)

Figure 8-105. Substitute Divider Probe

The signal levels called out in the schematic can be traced with the probe and should read within ± 2 dB of
indicated levels. Care must be taken to identify the proper signal frequencies on the spectrum analyzer display.
Signal level readings at measurement points A, B, C, F, and H and at 11 and 12 must be taken with the case of
the probe grounded directly to A37 Third Converter Assembly housing or cover. Measurements at other test
points can be made with the probe case ungrounded.

Note that a 321.4 MHz, - 30 dBm signal from an external signal source can be applied to 11 in place of the
internal signal from K5J1. This may be necessary if the signal peak cannot be found when tuning the HP
8569B.

If the conversion gain is low and the 100 MHz signal at test port 13 is low or nonexistent, or the front-panel
CAL OUTPUT signal is low or nonexistent, then the Third Converter Oscillator should be inspected. This can
be done by removing the cover and leaving A37 Third Converter Assembly housing in place. Note that thee"
helical resonators will be uncovered and therefore mistuned, so RF signal levelsat measurement points A, B, C, _
F, and H and at J2 will be incorrect. However, removal of the cover will allow access to the components of the
Limiter.
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A40 Power Supply Assembly is made up of two subassemblies: A40Al Rectifier Assembly and A40A2 Regula
tor Assembly. A40Al Rectifier Assembly converts the voltages from the transformer secondary to unregulated
de voltages. These unregulated voltages are then regulated and distributed to the rest of the instrument by
A40A2 Regulator Assembly.

•
Model 8569B

A40POWER SUPPLY ASSEMBLY, CIRCUIT DESCRIPTION

Service

•

•

There are nine regulated voltages ( + 5.2V, ± 1OV, ± 15V, +20V, + 30V, - 4OV, + 158V) and one unregulated
voltage ( +26V VNREG). The regulated voltages are referenced to a + 15V reference supply. A40Al Rectifier
Assembly contains the rectifiers for the + 5.2V, ± 15V, +20V, and - 40V supplies. The + 30V and + 158V
rectifiers are located in the A40A2 Regulator Assembly. The ± lOY supplies are derived from the regulated
± 15Vsupplied.

A40A1 Rectifier Assembly

Line voltage passes from the Line Module Assembly FLl through the Line Voltage Selector Card TBI and
Transformer T1 to A40Al Rectifier Assembly. Cl, C2, and C3 reduce conducted radio-frequency interference
(RFI).

+5.2V Rectifier". This full-wave rectifier consists of CRI, CR2, CRI9, and CR20. Filtering is by C7.
RI acts as a bleeder resistor for C7 when the supply is shut off. C6 filters the diode switching transients and CI
reduces the conducted RFI.

+ 15V Rectifier e. The + 15V Rectifier is a full-wave bridge rectifier made up of CR3, CR4, CR5, and
CR6. The ac ripple is filtered by C9, and the switching transients by C8. R2 is the bleeder resistor for C9, and
C2 is used to reduce the conducted RFI.

-15V, + 20\1, and - 40V Rectifiers e eo. The - 15V, + 20V, and - 40V rectifiers are similar to
the + 15V rectifier. In addition, the - 40V rectifier has overvoltage protection which will short the transformer
and blow the line fuse whenever the line voltage is above the line module setting. For example, if the line module
is set for + 120V and the instrument is plugged into a 240V outlet, VRI will begin to conduct and turn on Ql.
This will short the transformer secondary and blow the line fuse.

A40A2 Regulator Assembly

+ 15V Reference Supply e. The + 15V reference voltage is derived from the +6.2V reference zener
diode VR3. This voltage is filtered by R15 and Cl8 and then amplified by V4 to + 15Y. The + 15Voutput is fed
back and applied to the inverting input of V4 through the voltage divider R16, R17, and R18. R17 adjusts the
gain for + 15V ± O.OO5V out. C2 decreases the gain to unity at line frequencies for less ripple.

When first turned on, the output voltage of some op amps will rise with their positive supply voltages before
beginning to regulate. This can cause the reference voltage to rise above + 15V, which would trigger the overvol
tage protection of the supplies (crowbar). To prevent this, VR2 is used to supply positive feedback, which
prevents the output from going above about 13V before V4 goes into regulation. R14 supplies bias current to
VR3, and R85 increases the available output current.

+5.2V Supply 4D. There are four main elements to the supply: the error amplifier VI, R54, and R55; the
series regulator Ql; the current limit R56, R57, R58, and Qll; and the overvoltage protection VRll, R60, and
QIO. VI compares the output (regulated) voltage + 5.2V with the reference voltage + 5.2V (derived from the
+ 15V REF through the resistor divider R54 and R55) and applies base drive to the series pass transistor Ql to
regulate the output voltage.

The current limit is set by the voltage developed across R56 by the output current. As the output current
increases, the voltage drop across R56 increases, which raises the voltage at the base of Ql. This also raises the
voltage at the base of Qll through the resistor divider R57 and R58. As the output current increases, Ql1 begins
to turn on and shunt the base drive of Q1 to the output. This starves the series regulator Q1, which lowers the
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output voltage and limits the output current. This circuit is a foldback current limiter which has less current at
short circuit than at its maximum current capability.

Overvoltage protection is enabled whenever the output voltage is high enough to forward bias VRII. This turns
on the SCR QIO, which shunts the output and causes the supply to current limit. CII and R56 roll off the gain
to prevent oscillation, and CR27 protects the QI base-to-emitter junction from reverse breakdown. The LED
DS6 is biased by R59 and turns on when the power supply is on. CR30 provides reverse voltage protection.

Service Model 8569B

•
+10V,-10V, +15V, -15V, +20V, +30V, and -40V Supplies 0 .. e 0 G eo. The
other supplies, except for the + 158V Supply, operate similarly to the +5.2V Supply. The -40V and +30V
Supplies have additional circuitry that limits the voltage supplied to the error amplifiers U2 and U9.

The -40V unregulated voltage is too high to supply U2 directly without damaging it. Ql2 is used to limit the
supply current, and VR6, VR7, and VR.17 limit the voltage across U2 during high-power line operation and
whenever the output of the supply is shorted. R34 supplies Q2 with the base drive during start up.

In the + 30V Supply, VRl4 keeps the output of U9 pin 6 from going below the negative terminal (pin 4) when
the output of the supply is shorted. Q27limits the output current of U9, and VRl5 limits the voltage across its
supply terminals. CR44, C17, R80, C16, and Cl5 form the rectifier for the +30V unregulated voltage. The
resistor divider, R83 and R84, samples the line voltage from the transformer secondary. This voltage is sent to
the Sweep Generator Assembly when the LINE mode of the SWEEP TRIGGER is selected.

The + 26V UNREG voltage is tapped off from the input to the + 20V Supply.

+ 158VSupply •. The + 158V Supply is similar to the others except for the manner in which the error
amplifier controls the series regulator.

Q31 acts as a constant current source ( - 5 rnA) set by CR21, CR22, and R41 (see Figure 8-108). This current is
either fed as base drive to the series regulator Q9 or shunted to ground by UIO through Q29. The base voltage of
Q29 is fixed by the voltage divider R42 and R44. This enables UIO to control the base current to Q9 by
regulating the current through Q29. CR23 helps to quickly bring UIO into regulation and to prevent the output
voltage from overshooting on start up. C6, R43, C7, and CIO prevent the output voltage from overshooting
and triggering the overvoltage protection circuit after the removal of a short at the output.

Q28, R47, R48, and R50 form the current limiting circuit. VR9, VRIO, R52, and Q30 form the overvoltage
protection. C9 and R47 roll off the gain to prevent oscillation. DS5 is biased on by R51 to indicate when the
supply is on.

CR26, C8, R40, C21, and C22 make up the rectifier, which is similar to the other full-wave bridge rectifiers
except that the four-diode bridge is one package, CR26.

Q9 four VourR97
--...zoov - +IS8V

UNR£G(,ILATED

R99

utO
+-IS"V
REF

R4<>

Figure 8-108. +158V Regulator Circuit, Simplified Schematic
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Figure 8-109. A40A1 Rectifier Assembly, Component Locations
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A42COMB GENERATOR ASSEMBLY (OPTION 001), CIRCUIT DESCRIPTION

A42 Comb Generator Assembly consists of A42Al Comb Generator Board mounted in a housing for required
shielding. It drives Ul Step Recovery Diode Module to generate loo-MHz comb teeth.

A42A1 CombGenerator Board

The Comb Generator Board consists of four major circuits:

• Crystal Oscillator

• Driver

• Output Amplifier

• Power Supply Filter

Crystal Oscillator G. The Crystal Oscillator uses QI as a common-base amplifier whose output is capaci
tively divided by C6 and C7 and fed back to the input through quartz crystal Yl. The oscillator frequency is
thus the series-resonant frequency of the crystal. C3 OSC PEAK adjusts the resonant frequency of the output
tank circuit for maximum output. CS FREQ and factory-selected inductor L3 provide for minor adjustments in
frequency.

Driver e. The Driver amplifies the signal from the crystal oscillator to provide enough power to drive the
Output Amplifier. The Driver is a conventional Class-A amplifier, with R7 through RIO setting the bias for Q2.
When the Comb Generator is not being used, the OUTPUT ENABLE line is grounded, removing the bias to
Q2 through CR4 and disabling the Driver. When front-panel COMB GENERATOR 100 MHz switch S3 is
pressed, the OUTPUT ENABLE line is open. CR4 is then reverse-biased by RlS and no longer affects the
operation of the Comb Generator.

OutputAmplifier e. The Output Amplifier amplifies the signal from the Driver to drive U2 Step Recov
ery Diode Module. Q3, a high-efficiency, Class-C amplifier, is turned on only during the positive half cycles of
the incoming signal. CRS and R12 serve as loads to the negative half cycles. CIS OUTPUT MATCH matches
the output of Q3 to the 50-ohm input impedance of Ul.

Power Supply Filter e. The Power Supply Filter consists of simple RC filters. This circuitry filters out
noise from the + ISV supply line.

U2Step Recovery Diode Module

U2 is an integrated step recovery diode module whose input is matched to son at 100 MHz. When the Comb
Generator is enabled, the output of U2 is a train of narrow, high-amplitude pulses at a repetition rate equal to
the input frequency. The resulting comb spectrum consists of lines at all multiples of the input frequency up to
and beyond 22 GHz.

AT93dB Pad

AT9 is a 3 dB pad that helps to isolate the load from U2.

K6RFSwitch

KS is a coaxial RF switch controlled by the COMB GENERATOR 100 MHz switch on the front panel. When
the Comb Generator is enabled, K6 routes the Comb Generator output to A34 RF Attenuator Assembly
through cables W40 and W41. When the Comb Generator is not enabled, K6 connects the front-panel INPUT
son .01- 22 GHz connector to A34 through cables WI and W41.
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Model 8569B Service

•

•

•

A43 Hp·IB CONNECTOR ASSEMBLY, CIRCUIT DESCRIPTION

A43 HP-IB Connector Assembly consists of the rear-panel HP-IB connector 11, HP-IB cable assembly WI, and
address switch Sl. The HP-IB cable assembly provides data, handshake, and control lines to the HP-IB Inter
face in A7 Input/Output Assembly. The address switch, connected by five lines to the HP-IB Interface, sets the
address of the HP 8569B.

HEWLETT·PACKARD INTERFACE BUS

The Hewlett-Packard Interface Bus (HP-IB) is an interface that simplifies the integration of instruments, calcu
lators, and computers. It minimizes compatibility problems between devices and has sufficient flexibility to
accommodate future products. The HP-IB is an implementation of the Institute of Electrical and Electronic
Engineers (IEEE) Standard 488 and conforms to the main interface document of the International Electrotech
nical Commission (IEC).

The HP-IB uses a 16-line bus to interconnect up to 15 instruments. This bus is normally the only communica
tion link between interconnected units. Each instrument on the bus is connected in parallel to the 16 lines of the
bus. Eight of the lines transmit data, and the remaining eight transmit timing (handshake) and control signals.

Data is transmitted on the eight HP-IB data lines as a series of "bytes" in the American Standard Code for
Information Interchange (ASCII). Normally, a seven-bit ASCII code is used, with the eighth bit available for a
parity check, if desired. Data is transferred by means of an interlocked "handshake" technique. This sequence
permits asynchronous communication over a wide range of data rates.

Each device on the HP-IB functions as a listener, talker, or controller. A device might function, at different
times, as a listener or a talker.

A LISTENER receives data from other instruments. Examples of this type of device are: printers, display
devices, programmable power supplies, and programmable signal sources.

A TALKER transmits data to other instruments. Examples of this type of device are: tape readers, voltmeters,
and counters.

A CONTROLLER manages communications over the HP-IB. An example of this type of device is a computer
with an appropriate Input/Output (I/O) interface.

An HP-IB system allows only one device at a time to be an active talker, and only one may be an active
controller. Up to 14devicesmay be listeners at the same time.

BusStructure

The HP-IB, shown in Figure 8-114, consists of data lines, data byte transfer control lines (handshake), and
general interface management lines (control).

Data Lines. The data bus consists of eight signal lines that carry data in bit parallel, byte serial format across
the interface. These lines carry addresses, program data, measurement data, universal commands, and status
bytes to and from devices interconnected in the system. Identification of the type of data present on the DIO
signal lines is indicated by the ATN (attention) signal. When the ATN signal is true, either addresses or universal
commands are present on the data bus, and all connected devices are required to monitor the DIO lines. When
the ATN message is false, device-dependent data (e.g., programming data) is carried between devices previously
addressed to talk and listen.
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Figure 8-114. HP-IB Interface Connections and Bus Structure

Model 8569B

HANDSHAKE
Lines

CONTROL
Lines

•

Handshake Lines. Transfer of each byte on the Data Bus is accomplished via a set of three signal lines: DAV
(data valid), NRFD (not ready for data), and NDAC (not data accepted). These signals operate in an inter
locked handshake mode. Each of the signal lines NRFD and NDAC is connected as a logical AND (wired OR)
to all devices connected to the interface. The DAV signal is sent by the talker and received by potential listeners,
while NRFD and NDAC signals are sent by potential listeners and received by the talker.

Contro~ Lines. The general interface management (control) lines manage the bus to effect an orderly flow of
messages. The IFC (interface clear) message places the interface system in a known quiescent state. SRQ (service
request) is used by a device to indicate the need for attention or service and to request an interruption of the
current sequence of events. REN (remote enable) selects between two alternate sources of device program data.
EOI (end or identify) indicates the end of a multiple-byte transfer sequence or, in conjunction with ATN,
executes a polling sequence.

8-288
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Model 8569B

HP 8569B Hp·IBApplications

Service

'•

• \

The instrument has HP-IB capability that allows controller interaction with the information displayed on the
CRT. Any or all control settings can be output upon program request, as can the values of either trace. In
addition data, such as trace values, can be processed by the controller and then written with appropriate
annotations into the display memory of the instrument. By means of the front-panel PLOT push buttons, and
without an external controller, the instrument can transmit graticule, character, and trace data to an HP-IB
plotter. SECTION III provides more complete information about HP-IB operation.
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Model 8569B
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To obtain servicing information or to order replacement parts, contact the nearest Hewlett
Packard Sales and Service Office listed in the HP Catalog, or contact the nearest regional office
listed below :
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CALIFORNIA Hewlett-Packard GmbH
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Rolling Meadows 60008 Winnersh, Wokingham
Berkshire RG11 5AR

NEW.JERSEY
W. 120 Century Road

Paramus 07652 IN OTHER EUROPEAN COUNTRIES
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Hewlett-Packard (Canada) Ltd. Hewlett-Packard (Schweiz) AG
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HP 8569B SPECTRUM ANALYZER

Serial Numbers 2607A02570 and below

C E

8569B-I0

NOT E

Supersedes:

None

•

MODIFICATION TO PREVENT THE +158 VOLT FUSE FROM BLOWING

Some HP 8569B Spectrum Analyzers have the potential of intermittently blowing the
+158 fuse, A40A2F7. It was found that in a humid environment arcing develops from
the case of A40A2Q9 to the Heat Sink, opening the fuse.

A design change in September of 1985 added countersinks and anodization to the
mounting holes for Q9 on the 08565-00030 Heat Sink. This eliminated the arcing. The
08565-00030 Heat Sink is common to the HP 8565A Spectrum Analyzer (see Service
Note 8565A-22).

If you encounter an HP 8569B which has a blown A40A2F7 fuse, replace the fuse. If
it immediately blows again, then suspect a component failure.

If after replacing the fuse, the instrument functions normally for an extended period of
time, then there is probable cause that the fuse will blow again sometime in the future
due to arcing. The A40A2 Power Supply Assembly, HP Part Number 08569-60043, must
be replaced to assure the arcing problem is solved.

D/OF/WA 1O/87-53/DL

Flio- HEWLETT
a:~ PACKARD

•
FOR MORE INFORMATION. CALL YOUR LOCALHPSERVICEOFFICE at E..t (201) 266-15000 .Mldwat (312) 256-9800 .South (404) 965·1500
• Weet (213) 970-71500 or (416) 968·9200 OR WRITE. Hawlett·Packard, 1820 Embarcedaro, Palo Alto, Cellfornla 94303. IN EUROPE, CALL YOUR
LOCAL HP SALES or SERVICE OFFICE OR WRITE. H_lett·Packard S.A., 7, rua du Bola-du-Lan C..a Ponala 366 CH 1217 Mavrln 1 - aaneva, Swlt
zarland.IN JAPAN. Vokopwa-H_latt-Packard Ltd •• 27·16, Vaba, 1 Chroma. Sagamlhara CItY. Kanagawa Prafectura, Ja"an 229•

Printed in U.S.A.



/'cv· ~ ~
8569B-ll

S E -/ V C E N 0 T ER.- SUPERSEDES NONE

HP 8569B SPECfRUM ANALYZERS
Serial Numbers 2224AOOOOO to 9999Z99999

Bandwidth Filter Assembly A13/A27 Replacement Kit

Availability of Bandwidth Filter
Board Assemblies in Replacement-Kit Form

To Be Performed By: Customer or HP-Qualified Personnel

•

The replacement kits described in this service note are provided for ordering convenience.
The bandwidth filter board assemblies included in these kits replace any previously used
8569B bandwidth boards. The 5061-5436 Bandwidth board may be used in conjunction with
one of the older boards by installing the matched crystals included in the Replacement
Bandwidth Filter Board Assembly Kit. An explanation of the steps to be followed when
replacing the bandwidth filter board assemblies in the HP 8569B Spectrum Analyzer is
included.

Situation:

The replacement of the Bandwidth Filter Assemblies A23/A27 in the HP 8569B Spectrum
Analyzers require that certain conditions be satisfied:

1. A matched set of four crystals. Two for each board, must be used.

2. The factory-selected values of R3 for each board must be in place to satisfy gain
and impedance matching requirements.

16 January 1989
DATE

ADMINISTRATIVE INFORMATION

SERVICE NOTE CLASSIFICATION: INFORMATION ONLY
AUTHOR ENTITY ADDITIONAL INFORMATION:

PGS 5300

•
©1988 HEWLETT·PACKARD COMPANY
PRINTED IN U.S.A.

F/,PW HEWLETT
~r...tI PACKARD
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8569B-11

Solution/Action:

If both bandwidth filter assemblies require replacement, a set of two teflon-based bandwidth
filter assemblies (complete with matched crystals and Service Note 8569B-11) can be
ordered as HP part number 08570-60007 (CD=5). See Table 1. The bandwidth filter
assemblies in these kits replace any previously used HP 8569B bandwidth boards.

If it is necessary to replace only one bandwidth filter assembly in the HP 8569B, order HP
part number 08570-60008. This kit includes four matched crystals: two installed on the
replacement board, and two which should be installed on the remaining bandwidth assembly
in the HP 8569B. See Table 2.

NOTE:
A vital consideration when replacing either one or both bandwidth assemblies is the gain
of the filter assembly. This is important for impedance-matching to the step-gain assembly.
This gain is determined by resistor R3 on either board. Both of these values are factory-
selected. .
Check to ensure that:

On the A23 assembly, A23R3 is 147 ohms (HP part number 0698-3438)
On the A27 assembly, A27R3 is 110 ohms (HP part number 0757-0402).

If these values are not in place, make the necessary changes to correct the situation. (swap
the boards or replace the resistors)

2 of 3
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Service Note 85698-11

Table 1 applies to replacement of both board assemblies. Table 2 applies to the replacement of
either one of the two boards. .

Table-1. Bandwidth Filter Replacement Kit, 08570-60007 (CD 5)

HP Part Number CD Description Quantity

5061-5436 1 Bandwidth Filter board Assembly (two boards) 2
with matched set of crystals installed

8557A-9A 7 Service Note applicable to HP 8557A 1

8559A-33 5 Service Note applicable to HP 8559A 1

8565A-6D 5 Service Note applicable to HP 8565A 1

8569A-13 4 Service Note applicable to HP 8569A 1

8569B-ll 1 Service Note applicable to HP 8569B 1

8570A-l 9 Service Note applicable to HP 8570B 1

Table-2. Replacement Bandwidth Filter Board Assembly, 08570-60008 (CD 7)

HP Part Number CD Description Quantity

5061-5436 1 Bandwidth Filter board Assembly 1

0410-0776 8 Crystals 21.4 MHz 2

8557A-9A 7 Service Note applicable to HP 8557A 1

8559A-33 5 Service Note applicable to HP 8559A 1

8565A-6D 5 Service Note applicable to HP 8565A 1

8569A-13 4 Service Note applicable to HP 8569A 1

8569B-ll 1 Service Note applicable to HP 8569B 1

8570A-l 9 Service Note applicable to HP 8570B 1

3 of 3



SUPERSEDES: 85698-12•
s E R v c E N o

8569B-12A
T E

•

HP 8565A Spectrum Analyzer

HP 8569A Spectrum Analyzer

HP 8569B Spectrum Analyzer

HP 8570A Spectrum Analyzer

Serial Numbers:

See Table of Affected Serial Numbers

Replacement for Obsolete Attenuators

Applicable Installation Note: 5958-7185

Duplicate Service Notes:

8565A-23A 8569A-14A

8569B-12A 8570A-02A

Situation:

The attenuators for the instruments within the serial numbers listed above are obsolete. When a failure

occurs they should be replaced.

For ordering convenience the parts required to make this change are available in a retrofit kit (HP part

number 5062-6418).

DATE: 2 April 1990

ADMINISTRATIVE INFORMATION

SERVICE NOTE CLASSIFICATION:
INFORMATION ONLY

AUTHOR: SR ENTITY: 5300 ADDITIONAL INFORMATION:

•
~1989 HEWLETT-PACKARD COMPANY
PRINTED IN U.S.A.
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Table of Affected Serial Numbers

856SA OOOOAOOOOO/2608A03234

8569i\ OOOOAOOOOO/9999A99999

85698 OOOOAOOOOO/9999A99999

857M OOOOAOOOOO/9999A99999

•

•

•
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* * * * MANUAL UPDATItii COVERAGE * * * *
* ** This supplement adapts your manual *
* to instruments with serial numbers *
* prefixed through 2601A. *
* ** * * * * * * * * * * * * * * * * * * * *

AIDJ'r 'l1IIS SUPPLEMENT

* * * * MANUAL IDENTIFICATION * * * * *
* ** Instrument Model Number: 8569B *
* Manual Part Number: 08569-90032 *
* Manual Print Date: December 1982 *
* *
* * * * * * * * * * * * * * * * * * * *

•

The information in this supplement is provided to correct manual errors and to adapt the
manual to instruments containing changes made after the manual print date.

Change and correction information in this supplement is itemized corresponding to the
original manual pages. The pages in this supplement are organized in numerical order by
manual page number.

Manual updating supplements are revised as often as necessary to keep manuals as accurate as
possible. Hewlett-Packard recommends that you periodically request the latest edition of
this supplement. Free copies are available from all HP offices. When requesting copies quote
the model number, print date, and part number listed at the top of this page.

HOW TO USE 'l1IIS SUPPLEMENT

Insert this title page in front of the title page in your manual.

Record the changes listed in this supplement in your manual.

Insert any cauplete replacement pages provided into your manual in the proper location. The
original manual pages may be discarded or the original manual may be left intact to document
all instrument configurations.

If your manual has been updated according to the last edition of this supplement, you need
only record the latest changes. See NEW INFORMATION IN THIS SUPPLEMENT below.

NEW INFORMATION IN mIS SUPPLEMENT

.. indicates new information.

Manual Updating SUpplement Date: 31 AUGUST 1986 Flin- HEWLETT
.:~ PACKARD



• PAGE 1-11:

2518A &Above

All Serials

All Serials

2518A &Above

Paragraph 1-35
Change Option 908 to HP Part Number 5061-9678.

Paragraph 1-38:
Change paragraph 1-38 to read: "OPTION 913, RACK FLANGE KIT FOR MOUNTING

WITH HANDLES."

Paragraph 1-39:
Change paragraph 1-39 to read: "Option 913, HP Part Number 5061-2072,

includes flanges and hardware required to mount an HP Model 8569B that
has handles in an equipment rack with horizontal spacing of 482.6 mm
(19 in). See Figure 2-2 for installation procedure."

Change Option 913 to HP Part Number 5061-9772.

All Serials

PAGES 1-5 1'HROUGH 1-7:

Table 1-1. lIP Model 8569B Specifications (2 of 3)
In the middle of the right-hand column, change the entry for SWITCHING
BETI~EN BANDWIDTHS to read:

Resolution bandwidth switching: (Referenced to 3 MHz) 3 MHz to 300
kHz, <+-0.5 dB; 3 MHz to 0.1 kHz, <+-1.0 dB.

PAGES 1-8 THROUGH 1-11:

•

e-

2432A &Above

All Serials

2326A &Above

232M &Above

On the bottom of page 1-6, change the specifications for the Reference
Level variation from:

-10 dBm to -70 dBm: <+-0.5 dB
-10 dBm to -100 dBm: <+-1.0 dB
-10 dBm to -70 dBm: <+-1.0 dB, OoC to +550C

to:
-10 dBm to -60 dBm: <+-0.5 dB
-10 dBm to -100 dBm: <+-1.5 dB, OoC to +550C

Table 1-1. lIP Model 8569B Specifications (3 of 3)
Change the POWER REQUIREMENTS specification to the following:

48 to 66 Hz; 100, 120, 220, or 240 volts (-10% to +5%); 280 VA maximum.
Fan cooled.

Change the POWER REQUIREMENTS for OPTION 400 as follows:
48 to 440 Hz; 100 or 120 volts (-10% to +5%).
48 to 66 Hz; 100, 120, 220, or 240 volts (-10% to +5%).
280 VA maximum. Fan cooled.

Add the following under STANDARD OPTIONS AVAILABLE:
OPTION 003

Increases 1ST LO OUTPUT power to >=+15 and <=+19 dBm to permit the
use of HP 11971A and 11971K External Mixers.

All specifications identical to standard lIP 8569B except: 1ST LO OUTPUT
power >=+15 and <=+19dBm.

OPTION 013
Increases 1ST LO OUTPUT power to >=+15 and <=+19 dBm to permit the
use of HP 11971A and 11971K External Mixers, and contains an internal
100 MHz Comb Generator.

All specifications identical to standard lIP 8569B except: 1ST LO OUTPUT
power >=+15 and <=+19 dBm.

Internal 100 Klz Comb Generator
Frequency Range: 0.01 to ~2 GHz.
Frequency Accuracy: <=+-0.007%.

Table 1-2. HP Hodel 8569B Supplemental Characteristics (4 of 4)
Add the following under First LO Output:

Option 003 and 013
Frequency: 2.00 to 4.46 GHz



•
~ .

•

PAGE 2-3:

All Serials

2518A &Above

Power Level: >=+16 dBm
Stability (Typical residual FM):

Stabilized: 30 Hz p-p
Unstabilized: 2 kHz p-p

CAUTION: Always measure the 1ST LO OUTPUT power before connecting an
external mixer. The 1ST LO OUTPUT power must not exceed the external
mixer manufacturer's recommended maximum LO power specifications, or
damage will result to the mixer's diode.

Table 2-2. Rack~ingKits for the lIP 8569B
On Option 913, delete the Handle Assembly.

In the Option 908 Kit, change the Pan Head Machine Screw to M4xO.7x10,
Check Digit 2, HP Part Number 0515-1114.

In the Option 913 Kit, change the Pan Head Machine Screw to M4xO.7x16,
Check Digit 2, HP Part Number 0515-1106.

-.-

PAGE 2-5:

All Serials

2518A &Above

~PAGE 2-1:

All Serials

Figure 2-2. Attaching Rack-MDunting Hardware and Handles
Change Option 913 Rack Mounting Kit, HP Part Number 5061-0084, to HP Part

Number 5061-2072.
Change the footnote for Option 913 to read: "These items are supplied

with the standard instrument and are not supplied with the Option 913
Rack Mounting Kit."

In the Option 908 section:
Change the Option 908 Kit to HP Part Number 5061-9678.
Change the Pan Head Machine Screw to M4xO.7x10, HP Part Number 0515

1114.
In the Option 913 section: •....

Change the Option 913 Kit to HP Part Number 5061-9772.
Change the Pan Head Machine Screw to M4xO.7x16, HP Part Number 0515

1106.
Change the *FLAT-HEAD Machine Screw to M4xO.7x10, HP Part Number 0515

0896.
Change the *FRONT HANDLE ASSEMBLY to HP Part Number 5061-9500.
In the footnote, change the Pan Head Machine Screw to HP Part Number

0515-1106.

Paragraph 2-30. Other Packaging
Change step 1 to read:
1. Wrap the instrument in anti-static packaging materials to reduce

chances of electrostatic discharge (ESD) damage. If shipping to a
Hewlett-Packard office or service center, attach a tag indicating the
type of service required, return address, model number, and full
serial number. A supply of these tags is provided at the end of this
section.

All Serials

~ SECTION 3, CHAPTER 2, PAGE 11:

Direct Plotter Output
Under step 1, add the following text:

Set the plotter to "Listen-only" mode. To set the HP 7470A to "Listen
only" mode, set all address switches to l's.

~ SECTION 3, CHAPTER 5, PAGE 35:

All Serials
General Description
In the second paragraph, change the first sentence to read as follows:

"Prograrmning codes are summarize9 in Table 5 of this section." ••~SECTION 3. APPENDIX E, PAGE 45:



•
. '..

• All Serials In the third paragraph from the bottom of the left-hand column, change
the last sentence to read as follows: "Only the usage of the first
command listed is described; the second command may simply be
substituted in its place."

All Serials

SECTION 3, APPENDIX E, PAGE 46:

Paragraph lA, IB
Change the fourth sentence in the paragraph to read: "The trace values

are to be separated by commas that are set in quotation marks. The last
trace value should be followed by a semi-eolon set in quotation marks.
When the full 481 values are sent, the final quotation mark is
optional. II

Replace the example with the following text:

II , V ";"

300
v "",

••••••••299
II V II

3
v II , " V II

value number 1 2
where v = 1 to 3 digits

~PAGE ~:

All Serials Change the note at the top of the page to read as follows:
NOTE

Allow one hour wanD-Up time for the UP Hodel 8569B Spectnm Analyzer
and perform the front-panel adjustments before beginning Performance
Tests.

•
PAGE 4-25:

All Serials
Paragraph 4-16. RESIDUAL RESPONSES
Change step 7 from "••• for residual responses." to " ••• for residual

responses within 3 dB of the specification (-93 dBm)."
Add the following to step 8: "Any band with responses within 3 dB of the

specification must be rechecked with SWEEP TIME/DIV set to AUTO. In
this calibrated mode all residual responses must be <-90 dBm."

2432A &Above

PAGES '4-28 1lIROUGH 4-32:

Paragraph 4-18. REFERENCE LEVEL VARIATION
On page 4-28, change the Specifications to:

-10 to -60 dBm: <+-0.5 dB
-10 to -100 dBm: <+-1.5 dB

In step 6 and step 10, change the second sentence to read: Corrected
deviation should not exceed +0.5 dB or -D.5 dB from -10 to -60 dBm, and
should not exceed +1.5 dB or -1.5 dB from -10 to -100 dBm.

All Serials
Paragraph 4-19. Gain CaDpression
Change step 9 to read as follows:
9. Re-calibrate the VERT POSN and REF LEVEL CAL screwdriver adjustments.

PAGES 4-51 nlROUGH 4-53:

Paragraph 4-24. DISPLAY ACCURACY
~In step 1, make the following changes:

Change RESOLUTION BW to 10 kHz.
Change FREQUENCY SPAN/DIV to 200 kHz.

All Serials

All Serials

PAGES 4-35 nlROUGH 4-40:

Paragraph 4-20. INPtTI' ATI'ENUAl'OR ACCURACY
Add the following to step 9:

Set FREQUENCY SPAN/DIV to 10 kHz. Keeping signal centered with FINE
TUNING CONTROL, set RESOLUTION BW to 10 kHz.

~In Table 4-13, change the footnote to read: "*From Table 4-8".
~In Table 4-14, change the footnote to read: "*From Table 4-8".

•



•

~PAGE 11-58:

All Serials

Add the following control setting:
VIDEO FILTER ••••••••••••••••••••••••••••••••••••••• .01X

~Delete step 2.
~In step 6, change the first sentence to read: "Increase the attenuation

of the step attenuator, peak the signal with the fine-tuning knob, and
record the DVM reading for each step (up to 70 dB) in Table 4-19."

~In Table 4-20, make the following changes:
For 10 dB Attenuator Setting, change DVM Reading (mY) to +708.
Change the footnote to read: "DVM reading minus difference of +5 mV".

~Change the Example after step 10 to read as follows:
Refer to Table 4-20 column headed Theoretical Reading SUbtracted from
Corrected DVM Reading (mY). Note that +3 mV is the highest positive
value and -8 mV is the highest negative value. Their absolute values
being 8 mV and 3 mV: -8 + 3 = 11 mV (1.1 dB)".

In step 11, change "Replace 1-dB step••• " to "Replace 10-dB step••• ".
~In step 13, change "••• from step 12 +-12 mV" to " ••• from step 12 +-24

mV". (THIS SUPERSEDES PREVIOUS ERRATA THAT MODIFIED THE MANUAL IN
ERROR.)

~In step 14, change "••• from step 12 +-6 mV" to "••• from step 12 +-24 mV".
(nUS SUPERSEDES PREVIOUS ERRATA THAT MODIFIED THE MANUAL IN ERROR.)

Paragraph 11-26. Calm Generator Frequency Accuracy
Add the following note:

NOTE
PerlOnD this test only for Option 001 instn.ments.

.t .
I

PAGE 11-59:

2326A &Above
Paragraph 4-27
Add new Performance Test, Paragraph 4-27, 1ST LO OUTPUT POWER OPTION 003

AND 013 (SERIAL PREFIX 2326A), included in this Manual Updating •
Supplement. ~

PAGES 4-60 nIROOGH lI-65/~:

~All Serials

2432A &Above

All Serials

All Serials

Table lI-23. Performance Test Record (1 of 6)
Under 4-11, Span Width Accuracy, make the following changes:

Change step 16 to 17.
Add step 16: "10 MHz FREQ SPAN/DIV, Min = -0.4 div, Max = +0.4 dive

Table 11-23. Performance Test Record (3 of 6)
Under the Reference Level Variation section, steps 6 and 10, change the

corrected deviation specification from -70 to -60 dEm. Also change the
specification from +-1.0 to +-1.5 dEm.

Table 11-23. Performance Test Record (lJ of 6)
In paragraph 4-22, change the test limits of step 12 and step 13 to +-1.5

dB.
In paragraph 4-22, change the test limits of step 14 and step 15 to +-2.5

dB.

Table 11-23. Performance Test Record (5 of 6)
In paragraph 4-23:

Change the MIN. in both steps to 0 dB.
Change the t1AX. of 1.5 dB to 1.0 dB.
Change the t1AX. of 3.0 dB to 2.0 dB.

In paragraph 4-24:
In step 13:

Change MIN. from "382 mV ••• " to "376 mV ••• ".
Change MAX. from "412 mV ••• " to "424 mV ••• ".

In step 14: •
Change MIN. from "194 mV ••• " to "176 mV ••• ",
Change MAX. from "206 mV ••• " to "224 mV ••• ", .~

Table 11-23. Performance Test Record (6 of 6)



l •

• 2326A &Above

PAGE 5-3:

2514A &Above

Add "the following to the test record after 4-26:
4-27. 1ST LO OUTPUT POWER OPTION 003 AND 013

Table 5-1. Adjustable CaDponents (2 of 6)
Delete A16R9, +10VTV.

+16 dBm

PAGE 5-t!T:

All Serials
Paragraph 5-15. PEAK DmcroR DROOP TEST
At the bottom of page 5-27, add the following sentence: "The test pattern

for routine #2 is not displayed without the test setup specified in
paragraph 5-16."

PAGE 5-61/5-62:

2514A &Above
Paragraph 5-21. SWEEP GENERATOR ADJUS'l'MENTS
In the DESCRIPTION:

Delete the first sentence.
Change "The sweep generator is then adjusted ••• " to "The sweep

generator is adjusted ••• ".
In the PROCEDURE:

Delete the NOTE on page 5-62 that begins: "The +10V Temperature
Variable Supply••• ".

Delete step 3.

Paragraph 5-30. F'RBmlfCY REPONSE ADJUS'l'MENTS
Change the second sentence in step 3 to read: "Set function generator

for a l-kHz, 1V peak-to-peak sine wave output, with no offset."
All Serials

All Serials

PAGE 5-97:

PAGES 5-104 11IROUGH 5-107:

Paragraph 5-31. AMPLI1'UDE CAUBRATION OF EXTERNAL MIXING BANDS
Change step 20 to read as follows:

Connect signal generator to IF INPUT and set OUTPUT LEVEL to match the
mean conversion loss plus 10 dB (42 dB + 10 dB = 52 dB) at 12.4 GHz.•

2326A &Above On page 5-104, add above the NOTE:

CAUTION
(For Options 003 and 013 only.) Always measure the 1ST LO OUTPUT power
before connecting an external mixer. The 1ST LO OUTPUT power III1st not
exceed the external mixer manufacturer's recoumended maxiDuD LO power
specification or danage will result to the mixer's diode.

PAGE 6-5:

2326A &Above
Table 6-3. Al Front Panel Display Assembly, Replaceable Parts
Change A1MP2 to HP Part Number 08569-00055, Check Digit 3.
Change A1MP2 (OPT 001) to HP Part Number 08569-00056, Check Digit 4.
Add A1MP2 (OPT 003), HP Part Number 08569-00053, Check Digit 1, PANEL-

DRESS, FRONT DISPLAY.
Add A1MP2 (OPT 013), HP Part Number 08569-00054, Check Digit 2, PANEL

DRESS, FRONT DISPLAY.

PAGES ~ nmouGH 6-9:

•
All Serials

Table 6-3. A2 Front Panel Control Assembly, Replaceable Parts
Add second entry for A2, HP Part Number 08569-60116, FRONT PANEL SWITCH

REPLACEMENT ASSEMBLY. INCLUDES A2Al, A2A4, A2A5, AND ASSOCIATED
MECHANICAL PARTS. (DOES NOT INCLUDE A2A2, A2A3, FRONT PANEL, AND
KNOBS. )

Change A2 (OPT 002) to HP Part Number 08569-60094, Check Digit 6, FRONT
PANEL CONTROL ASSY (OPT 002).

Delete A2DS1 through A2DS3.
Delete A2A1XDS1 through A2A1XDS3.
Add A2A1MP1 through A2A1MP3, HP Part Number 4040-2135, Check Digit 6,



All Serials

STDF-LED POLYC.
Add A2A1DS1 and A2A1DS2, HP Part Number 1990-0485, Check Digit 5, LED GRNe

800 UCD.
Add A2A1DS3, HP Part Number 1990-0487, Check Digit 4, LED YEL 1 UCD.

PAGES 6-14 THROUGH 6-17:

Table 6-3. AS X-I Amplifier Asseamly, Replaceable Parts
Change A5Ul to HP Part Number 1826-1186, Check Digit 8, IC SWITCH ANLG

QUAD 16-DIP-C PKG.
Under Miscellaneous Parts, add HP Part Number 1400-0249, Check Digit 0,

CABLE TIE.

PAGES 6-18 AND 6-19:

All Serials

2311A &Above

PAGE 6-20:

All Serials

Table 6-3. A6 High Voltage Power Supply, Assembly Replaceable Parts
Change A6R2 to HP Part Number 0757-0401, Check Digit 0, RESISTOR 100 1%

•125W F TC=0+-100.
Under Miscellaneous Parts, make the following changes:

Delete HP Part Number 1200-0043.
Add HP Part Number 0340-1114, Check Digit 1, INSULATOR XSTR TO-3ADH.

Change A6 to HP Part Number 5061-5445, Check Digit 2.

Table 6-3. A7 Input/Output A.ssembly, Replaceable Parts
Delete A7E1 through A7E4.
Change A7J1 to HP Part Number 1200-1205, Check Digit 6.
Delete A7J2.

PAGES 6-22 AND 6-23:

Table 6-3. AS Microprocessor Assembly, Replaceable Parts
All Serials Change A8U14 to HP Part Number 1820-2096, Check Digit 9, IC CNTR TTL LS

BIN DUAL 4-BIT.
Change A8XU8, A8XU22, A8XU29, and A8XU36 to HP Part Number 1200-0541,

Check Digit 1.

PAGES 6-24 nlROOGH 6-26:

e'

All Serials

2304A &Above

2537A &Above

Table 6-3. A9 Data Converter Assembly, Replaceable Parts
Change A9C30 to HP Part Number 0160-4835, Check Digit 7, CAPACITOR-FXD

.1UF +-20% 50VDC CER.
Change A9C69 to HP Part Number 0160-4835, Check Digit 7, CAPACITOR-FXD

.1UF +-20% 50VDC CER.
Change A9C77 to HP Part Number 0160-4835, Check Digit 7, CAPACITOR-FXD

.1UF +-20% 50VDC CER.
Change A9E1 to HP Part Number 9170-0847, Check Digit 3, CORE-SHIELDING

BEAD.
Change A9U21 to HP Part Number 1826-0371, Check Digit 1, IC OP AMP LOW-

BIAS-H-IMPD T0-99 PKG.
Add A9MP1, HP Part Number 6960-0069, Check Digit 3, PLUG-HOLE. 125D.
Change A9Q5 to HP Part Number 1854-1030, Check Digit O.
Change A9Q6 to HP Part Number 1854-1030, Check Digit O.
Change A9Q8 to HP Part Number 1854-1030, Check Digit O.

Change A9 to HP Part Number 08569-60095, Check'Digit 7.
Add A9C80, HP Part Number 0160-3536, Check Digit 0, CAPACITOR-FXD 220 PF

+-5% 100VDC CER.
Delete A9CR2 and A9CR3.
Add A9VR5, HP Part Number 1902-3082, Check Digit 9, DIODE-ZNR 4.64V 5% e ..

D0-35 PD=.4W. _

Change A9 to HP Part Number 08569-60129, Check Digit 8.
Add A9R81 and A9R82. HP Part Number 0757-0733, Check Digit 1, RESISTOR



• 1.lK 1~ .25W F TC=0+-100 •
Change A9U20 to HP Part Number 1820-2044, Check Digit 7.

PAGES 6-28 AND 6-29:

All Serials

2318A &Above

Table 6-3. All DVM Digital Assembly, Replaceable Parts
Change AllC4 to HP Part Number 0160-4554, Check Digit 7, CAPACITOR-FXD

.01UF +-20~ 50VDC CER.
Change AllJl to HP Part Number 1200-1205~ Check Digit 6.
Change AllJ2 to HP Part Number 1200-1205, Check Digit 6.

Change All to HP Part Number 08569-60083, Check Digit 3.
Change Al1C11 to HP Part Number 0160-0153, Check Digit 4, CAPACITOR-FXD

1000PF +-10~ 200VDC POLYE.
Add AllQ6, HP Part Number 1854-0477, Check Digit 7, TRANSISTOR NPN

2N2222A SI To-18 PD=500MW.
Change AllRl to HP Part Number 0698-3452, Check Digit 1, RESISTOR 147K 1%

.125W F TC=0+-100.
Change AllR2 to HP Part Number 0757-0442, Check Digit 2, RESISTOR 10K 1%

.125W F TC=0+-100.
Change AllR3 and AllR4 to HP Part Number 0698-3155, Check Digit 1,

RESISTOR 4.64K 1~ .125W F TC=0+-100.
Change AllR5 to HP Part Number 0698-3266, Check Digit 5, RESISTOR 237K 1%

.125W F TC=0+-100.
Change A11R6 to HP Part Number 0698-3160, Check Digit 8, RESISTOR 31.6K

1~ •125W F TC=0+-100.
Change Al1R10 and AllRl1 to HP Part Number 0757-0465, Check Digit 6,

RESISTOR lOOK 1% .125W F TC=0+-100.
Change A11U17 to HP Part Number 1826-0412, Check Digit 1, IC COMPARATOR

PRCN DUAL 8-DIP-P PKG.

• PAGES 6-33 11IROUGH 6-35:

All Serials

2607A &Above

Table 6-3. A14 Tuning Stabilizer Control Assembly, Replaceable Parts
Change A14Ul, A14U2, and A14U4 through A14U8 to HP Part Number 1826-1058,

Check Digit 4, IC OP AMP GP 8-T0-99 PKG.

Change A14U2 to HP Part Number 1826-1058, Check Digit 3, IC OP02C MOP
AMP.

PAGES 6-36 AND 6-37:.

•

All Serials

2514A &Above

Table 6-3. A15 Sweep Attenuator Assembly, Replaceable Parts
Change A15R59 to HP Part Number 0698-3450, Check Digit 9, RESISTOR 42.2K

1% .125W.
Change A15R60 to HP Part Number 0757-0289, Check Digit 2, RESISTOR 13.3K

1~ .125W.
Change A15Ul through A15U5 to HP Part Number 1826-1058, Check Digit 4, IC

OP AMP GP 8-T0-99 PKG.

Change A15, Sweep Attenuator Assembly, to HP Part Number 08565-60224,
Check Digit O.

Delete A15CR19, HP Part Number 1901-0050.
Add A15CR20, HP Part Number 1901-0050, Check Digit 3, DIODE-SWITCHING 80V

200MA.
Add A15CR21, HP Part Number 1901-0050, Check Digit 3, DIODE-SWITCHING 80V

200MA.
Add A15CR22, HP Part Number 1901-0539, Check Digit 3, DIODE-SM SrG

SCHOTTKY.
Delete A15Q7, HP Part Number 1854-0557.
Delete A15Q15, HP Part Number 1854-0557 •
Add A15Q28, HP Part Number 1855-0241, Check Digit 5, TRANSISTOR MOSFET N

CHAN.
Add A15Q29, HP Part Number 1855-0414, Check Digit 4, TRANSISTOR J-FET N

CHAN.



All Serials

Add A15930, HP Part Number 1854-0215, Check Digit 1, TRANSISTOR NPN.
Delete A15R54, HP Part Number 0757-0442. . •
Delete A15R55, HP Part Number 0757-0442. ~"

Delete A15R56, HP Part Number 0757-0199.
Delete A15R57, HP Part Number 0757-0458.
Add A15R64, HP Part Number 0757-0279, Check Digit 0, RESISTOR 3.16K 1%

.25W.
Add A15R65, HP Part Number 0757-0199, Check Digit 3, RESISTOR 21.5K 1%

.12W.
Add A15R66, HP Part Number 0757-0199, Check Digit 3, RESISTOR 21.5K 1%

.12W.
Add A15R67, HP Part Number 0683-2255, Check Digit 9, RESISTOR 2.2M 5%

.25W.
Add A15R68, HP Part Number 0757-0199, Check Digit 3, RESISTOR 21.5K 1%

.12W.
Add A15R69, HP Part Number 0757-0199, Check Digit 3, RESISTOR 21.5K 1%

.12W.

PAGES 6-38 mROUGH 6-41:

Table 6-3. A16 Sweep Generator Assembly, Replaceable Parts
Change A16U1 to HP Part Number 1826-1058, Check Digit 4, IC OP AMP GP 8

TO-99 PKG.

2514A & Above Replace parts listing for A16 board with PIO Table 6-3, A16 Board
Replaceable Parts (5061-9058, Sweep Generator Replacement Kit),
included in this Manual Updating Supplement.

PAGES 6-42 mROUGH 6-45:

All Serials

2607A &Above

Table 6-3. A17 Frequency Control 'Assembly, Replaceable Parts •
Change A17U7 and A17U9 to HP Part Number 1826-1058, Check Digit 4, IC OP

AMP GP 8-TO-99 PKG.

Change A17U8 to HP Part Number 1826-1058, Check Digit 3, IC OP02C MOP
AMP.

Change A17VR3 to HP Part Number 1902-0049, Check Digit 2, DIODE-ZNR 6.19V
5% .4W.

All Serials

2538A &Above

All Serials

PAGES 6-50 AND 6-51:

Table 6-3. A19 TIG Driver Assembly, Replaceable Parts
Change A19U1 through A19U5 to HP Part Number 1826-1058, Check Digit 4, IC

OP AMP GP 8-TQ-99 PKG.
Delete A19C3, HP Part Number 0160-0174.
Add A19W1, HP Part Number 8159-0005, Check Digit 0, Jumper.
Under Miscellaneous Parts, make the following changes:

Delete HP Part Number 0340-0416.
Add HP Part Number 0340-1150, Check Digit 5, INSULATOR XSTR T0-66.

Change A19U4 to HP Part Number 1902-0049, Check Digit 2, DIODE-ANR 6.19V
5%, 00=7, PD=.4W, TC=+.022%.

PAGES 6-52 THROUGH 6-55:

Table 6-3. A20 Bias Assed>ly, Replaceable Parts
Change A20VR4 to HP Part Number 1902-3036, Check Digit 3, DIODE-ZNR 3.16V

5% 00-7 PD=.4W TC=.064%.

PAGES 6-56 llIROUGH 6-59:

All Serials
Table 6-3. A21 Video Assembly (100 Hz), Replaceable Parts V •.
Add A21CR21, HP Part Number 1901-0539, Check Digit 3, DIODE-SCHOTTKY 20. -
Change A21Q4-11, A21Q13-14, A21Q16, A21Q18-22, A21Q24-29, A21Q31-36,

A21Q38-39, A21Q47-49. and A21Q54-56 to HP Part Number 1854-0404. Check



2538A &Above

2304A &Above

2533A &Above

2304A &Above

T

,....

•
Digit 0, TRANSISTOR NPN SI TO-18 PD=360MW•

Change A21Rl18 to HP Part Number 0151-0398, Check Digit 4, RESISTOR 15 1%
•125W F TC=0+-100.

Change A21R122 to HP Part Number 0698-3153, Check Digit 9, RESISTOR 3.83K
1~ .125W F TC=0+-100.

Change A21 (Std.) to HP Part Number 08565-60228, Check Digit 4.
Delete A21CR34 and A21CR35.
Change A21R116 to HP Part Number 0151-0814, Check Digit 9.
Change A21VR4 to HP Part Number 1902-3193, Check Digit 3.

PAGES 6-60 mRaXiB ~3:

Table 6-3. A21 Video Assembly (Option 002), Replaceable Parts
Change A21R118 to HP Part Number 0151-0398, Check Digit 4, RESISTOR 75 1%

.125W F TC=0+-100.
Change A21R122 to HP Part Number 0698-3153, Check Digit 9, RESISTOR 3.83K

1~ .125W F TC=0+-100.

Change A21 (Std.) to HP Part Number 08565-60221, Check Digit 3.
Delete A21CR34 and A21CR35.
Change A21R116 to HP Part Number 0151-0814, Check Digit 9.
Change A21VR4 to HP Part Number 1902-3193, Check Digit 3.

PAGES 6-69 mRaXiB 6-71:

•

•

All Serials

2409A &Above

2601A &Above

Table 6-3. A23 Bandwidth Filter No. 2 Assembly, Replaceable Parts
Change A23C16*, A23C20*, A23C43*, and A23C64* to HP Part Number 0160

0134, Check Digit 1, CAPACITOR-FXD 220PF +-5~ 300VDC MICA.
Change A23L6 and A23L15 to HP Part Number 9100-2813, Check Digit 0,

INDUCTOR 400NH 10% .312DX .016LG Q=150.
Change A23R19* and A23R43* to HP Part Number 0698-3155, Check Digit 1,

RESISTOR 4.64K 1~ .125W F TC=0+-100.
Change A23R24* to HP Part Number 0151-0465, Check Digit 6, RESISTOR lOOK

1~ .125W F TC=0+-100.
Change A23R32* to HP Part Number 0698-3454, Check Digit 3, RESISTOR 215K

1% •125W F TC=0+-100.
Change A23R48* to HP Part Number 0151-0288, Check Digit 1, RESISTOR 9.09K

1~ •125W F TC=0+-100.
Change A23R56* to HP Part Number 0151-0428, Check Digit 1, RESISTOR 1.62K

1% .125W F TC=0+-100.
Add A23Y1, Y2 (Option 002), HP Part Number 0410-0716, Check Digit 8,

Crystal 21.4 MHz, matched set of 4 (incudes A21, Y1, Y2).

Change A23 to HP Part Number 08565-60219, Check Digit 3.
Change A23R24* to HP Part Number 0151-0199, Check Digit 3, RESISTOR 21.5K

1% .12W F TC=0+-100.
Change A23R25* to HP Part Number 0698-3452, Check Digit 1, RESISTOR 147K

1% .12W F TC=0+-100.
Change A23R26 to HP Part Number 2100-3094, Check Digit 4, RESISTOR-TRMR

lOOK 10~ C SIDE-ADJ 11-TRN.
Change A23R32* to A23R32, HP Part Number 0151-0462, Check Digit 1,

RESISTOR 75K 1% .12W F TC=0+-100.
Add A23R61*, HP Part Number 0151-0280, Check Digit 3, RESISTOR lK 1% .12W

F TC=0+-100.

~Change A23 to HP Part Number 5061-9089, Check Digit 8.
~Change A23C1, C4 through C1, C9, C10 through C12, C11 through C19, C24,

C26 through C28, C30, C34 through C36, C40, C42, C41 through C53, C55,
C60 through C63, C65 through C61, and C69 to HP Part Number 0160-4832,
Check Digit 4.

Change A23C13, C29, and C41 to HP Part Number 0160-4822, Check Digit 2.
Change A23C14 and A23C37 to HP Part Number 0160-2249, Check Digit 3,

CAPACITOR-FXD 4.7PF 500V.



•

•

All Serials

Change A23C25 and A23C54 to HP Part Number 0121-0563, Check Digit 8,
CAPACITOR-FXD 3.5-10.

Change A23C31 to HP Part Number 0160-4831, Check Digit 3.
Add A23C39 and A23C56, HP Part Number 0160-2997, Check Digit 8,

CAPACITOR-FXD 8.2PF lKV.
Change A23L5 to HP Part Number 9140-0179, Check Digit 1.
Change A23L7 and A23L13 to HP Part Number 9140-0399, Check Digit 5, COIL

2.2UH 5%.
"Change A23R3 to A23R3*.

Change A23R7* to HP Part Number 0698-8821, Check Digit 8.
Change A23R19* and A23R43* to HP Part Number 0757-0438, Check Digit 3,

RESISTOR 5.11K 1$ .12W.
Change A23R23* to HP Part Number 0757-0288, Check Digit 1, RESISTOR 9.09[(

1$ .12W.
"Change A23R24 to HP Part Number 0757-0199, Check Digit 3, RESISTOR 21.5K

1$ .12W.
"Change A23R25 to HP Part Number 0698-3452, Check Digit 1, RESISTOR 147K

1$ .12\'1.
"Change A23R26* to HP Part Number 2100-3162, Check Digit 7, POT 200K 20%

17T.
Change A23R32 to HP Part Number 0757-0642, Check Digit 1, RESISTOR 75K 1%

.12W.
"Change A23R48* to HP Part Number 0757-0447, Check Digit 4, RESISTOR 16.2K

1% .12W.
Change A23R51 to HP Part Number 0757-0346, Check Digit 2.
Change A23R56* to HP Part Number 0757-0428, Check Digit 1, RESISTOR 1.62K

1% .12W.
Change A23R59 to HP Part Number 0757-0180, Check Digit 2.

"Add A23R61*, HP Part Number 0757-0424, Check Digit 7, RESISTOR 1.1K 1%
.12W.

"Under Miscellaneous Parts, add HP Part Number 5061-5436, Check Digit 1~
REPLACEMENT KIT (INCLUDES A23 BOARD ASSEMBLY (5061-5436) AND SET OF 4
CRYSTALS) •

PAGES t>-12 TIIROUGH t>-7lJ:

Table t>-3. A2lJ Step Gain Amplifier/Oscillator Assembly (Standard)
Replaceable Parts
Change A24C25 to HP Part Number 0140-0192, Check Digit 9, CAPACITOR-FXD

68PF 300V.
Delete the asterisk on Reference Designator A24Lll.

PAGES t>-71 AND t>-18:

All Serials

PAGE t>-81:

2409A &Above

2607A &Above

Table t>-3. A25 Up-Down Converter Asseamly. Replaceable Parts
Change A25R23* to HP Part Number 0698-3439, Check Digit 4, RESISTOR 178

1~ .125W F TC=0+-100.

Table t>-3. AZT Bandwidth Filter No. 1 Asseamly, Replaceable Parts
Change A27 to HP Part Number 08565-60219, Check Digit 3.

Change A27 to HP Part Number 5061-5436, Check Digit 1.

PAGES 6-82 AND t>-83:

All Serials
Table t>-3. A28 Variable Gain Assembly. Replaceable Parts
Change A28CR10 and A28CRll to HP Part Number 1901-1085, Check Digit 6,

DIODE-SCHOTTKY 5V.
Add A28CR17, HP Part Number 1901-0047, Check Digit 8, DIODE-SWITCHING 20V

75MA 10NS. •
Change A28R2* to HP Part Number 0698-3441, Check Digit 8, RESISTOR 383 1%

.12W.
Change A28R6* to HP Part Number 0698-3442, Check Digit 9, RESISTOR 237 1%

.12W.



PAGES 6-84 AND 6-85:

PAGES 6-86 AND 6-87:

T

.,' ...

•

•

2513A &Above

All Serials

Change A28R17 to A28R17* •
Change A28R21* to HP Part Number 0757-0397, Check Digit 3, RESISTOR 68.1

1~ .125W F TC=0+-100.
Change A28R23* to HP Part Number 0698-3434, Check Digit 9, RESISTOR 34.8

1~ .125W F TC=0+-100.
Change A28R33* to HP Part Number 0698-3440, Check Digit 7, RESISTOR 196

1% .12W.
Change A28R46 to HP Part Number 0698-3444, Check Digit 1, RESISTOR 316 1%

.125W F TC=0+-100.
Change A28VR2 to HP Part Number 1902-0049, Check Digit 2, DIODE-ZNR 6.19V

5~ 00-35 PD=.4W.

Change A28 to HP Part Number 08569-60090, Check Digit 2.
Add A28C46, HP Part Number 0160-4554, Check Digit 7, CAPACITOR-FXD .01UF
+-20~ 50V.

Add A28C47, HP Part Number 0160-4554, Check Digit 7, CAPACITOR-FXD .01UF
+-20~ 50V.

Add A28C48, HP Part Number 0160-4554, Check Digit 7, CAPACITOR-FXD .01UF
+-20~ 50V.

Add A28C49, HP Part Number 0160-4554, Check Digit 7, CAPACITOR-FXD .01UF
+-20~ 50V.

Add A28CR18, HP Part Number 1901-0047, Check Digit 8, DIODE-SWITCHING 20V
75MA.

Add A28R53, HP Part Number 0698-3444, Check Digit 1, RESISTOR 316 1~

.125W F TC=0+-100.
Add A28R54, HP Part Number 0757-0442, Check Digit 9, RESISTOR 10K 1%

•125W F TC=0+-100.

Table 6-3. A29 RF-IF Motherboard Assembly, Replaceable Parts
Change A29J4 to HP Part Number 1200-1204, Check Digit 5.

All Serials

2430A &Above

Table 6-3. A35 Second Converter Assembly, Replaceable Parts
Change A35C7 to HP Part Number 0160-5435, Check Digit 5, CAPACITOR-FDTHRU

8.5PF 5~ 200V CER.

Change A35 to HP Part Number 08565-60216, Check Digit 0, SECOND CONVERTER
ASSEMBLY.

Change A35L2 and A35L3 to HP Part Number 08565-00153, Check Digit 8,
COUPLING LOOP-FILTER.

Change A35MP5 to HP Part Number 08565-00152, Check Digit 7, mounting tab
mixer diode.

Change A35MP6 to HP Part Number 08565-20212, Check Digit 2, OSCILLATOR
HOUSING/SECOND CONV. COVER.

PAGES 6-91 1lIROUGH 6-93:

PAGES 6-94 llIROUGH 6-97:

•

All Serials

All Serials

Table 6-3. m Third Converter Assembly, Replaceable Parts
Change A37A1R5 to HP Part Number 0757-0416, Check Digit 7, RESISTOR 511

1% .125W F TC=0+-100.
Change A~7A4MP2 to HP Part Number 0380-1047, Check Digit 3, SPACER-RVT-CN

.25-IN-LG .15-IN-ID.
'-Change A37J2 description to read: "Conn. RF: 50 ohm: SMC".

Table 6-3. A40 Power Supply Assembly, Replaceable Parts
Change A40A2DS1 through DS4 and A40A2DS6 through DS9 to HP Part Number

1990-0487, Check Digit 7, LED-LAMP YEL 1 MCD.
Change A40A2U1 through A40A2U10 to HP Part Number 1826-1058, Check Digit

4, IC OP AMP GP 8-TO-99 PKG.
Under Miscellaneous Parts, make the following changes:



Delete HP Part Number 0340-0416.
Add HP Part Number 0340-1150, Check Digit 5, INSULATOR XSTR TO-66. •
Delete HP Part Number 1200-0043.
Add HP Part Number 0340-1114, INSULATOR XSTR TO-3ADH.

"Change HP Part Number 2110-0269 to A40A2MP5, HP Part Number 2110-0726,
Check Digit 4, FUSEHOLDER-CLIP TYPE .25D-FUSE.

PAGE 6-99:

All Serials
Table 6-3. AlI2 coam Generator Assemly (Option 001), Replaceable Parts
Change A42A1E1 to HP Part Number 9170-0847, Check Digit 3, CORE-SHIELDING

BEAD.
Change A42A1Y1 to HP Part Number 0410-0482, Check Digit 3, CRYSTAL-QUARTZ

100.000 MHz.

PAGES 6-101 AND 6-102:

All Serials

2326A &Above

2433A &Above

PAGE 6-103:

All Serials

2326A &Above

Table 6-3. Chassis Parts-Electrical Replaceable Parts
Delete Reference Designation AT8.
Add S1, HP Part Number 3100-3403, Check Digit 0, SWITCH-RTRY SP7T-PS

•812-eTR-SPCG.

Change W20 to HP Part Number 08569-20089, Check Digit 2, CABLE ASSY-1ST
LO OUTPUT.

Add W42, HP Part Number 08569-20091, Check Digit 9, CABLE ASSY-2ND LO
OUTPUT.

Change V1 to HP Part Number 5083-6476, Check Digit 7, CRT TUBE.

Table 6-3. Chassis Parts-Electrical (Option 001), Replaceable Parts
Change W40 to HP Part Number 08569-20092, Check Digit 0, CABLE ASSY

SWITCH TO 3DB PAD.

Add the following:
OPrION 003
CHASSIS PARTS-ELECTRICAL
A44, HP Part Number 5086-7725, Check Digit 7, LO AMPLIFIER.
AT8, HP Part Number 0955-0114, Check Digit 2, ATTENUATOR-COAXIAL

ATTENUATION: 3D8+/-.3
W43, HP Part Number 08569-20088, Check Digit 4, CABLE ASSY PAD-FP.
OPrION 013
CHASSIS PARTS-ELECTRICAL
Identical to the combination of Option 001 plus Option 003.

•

PAGES 6-105 AND 6-106:

All Serials
Table 6-3. Chassis Parts-Mechanical, Replaceable Parts
Change HP Part Number 5020-8837, Corner Strut, to HP Part Number 5021-

5462, Check Digit 9, CORNER STRUT.
Add HP Part Number 5060-9900, Check Digit 0, FRONT HANDLES.
Add HP Part Number 5020-8897, Check Digit 8, FRONT HANDLE TRIM STRIP.
Add HP Part Number 2510-0195, Check Digit 9, Qty 8, MACH SCREW 8-32 X

0.375.
For Option OOll instruments, make the following changes:

Add the following text:
CHASSIS PARTS-MECHANICAL
OPTION OOll
HP Part Number 08569-00067, Check Digit 7, Qty 1, PANEL-REAR OPT.
004, Mfr Code 28480, Mfr Part Number 08569-00067.

Change HP Part Number 0360-0452 to HP Part Number 0360-0053, Check
Digit 7, Qty 2, TERMINAL-SLDR LUG 10.

Change HP Part Number 0890-0096 to HP Part Number 0890-0012, Check
Digit 1, .250 FT, TUBING-FLEXIBLE .040-IN-DIA.

Change HP Part Number 1400-0049 to HP Part Number 1400-1230, Check
Digit 1, Qty 1, CABLE CLAMP .875-DIA .50-WO.

•
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•

•

•

2326A &Above

PAGE 6-107:

2518A &Above

PAGE 6-108:

All Serials

2518A &Above

Change HP Part Number 2360-0197 to HP Part Number 2360-0195, Check
Digit 0, Qty 1, SCREW-MACH 6-32 .312-IN-LG PAN-HEAD POZI •

Change HP Part Number 8150-0353 to HP Part Number 8150-0005, Check
Digit 2, Qty 1, WIRE 22 AWG 300V BLACK.

Add HP Part Number 2190-0006, Check Digit 1, Qty 5, LOCK-WASHER .141
IN-DIA.

Add HP Part Number 8150-0020, Check Digit 1, Qty 2, WIRE 22 AWG 300V
PINK-ORANGE.

Add HP Part Number 1400-0249, Check Digit 0, Qty 6, CABLE TIE' .062-DIA
.09WO.

Add HP Part Number 0380-0004, Check Digit 0, Qty 4, SPACER .188-IN-LG
•181-IN-DIA.

Add HP Part Number 2360-0205, Check Digit 3, Qty 4, SCREW-MACH 6-32
.750-IN-LG PAN-HEAD POZI.

Add HP Part Number 1400-0510, Check Digit 8, Qty 1, CABLE CLAMP .15-DIA
•62-WO.

For Option 003 instruments, make the following changes:
Delete HP Part Number 1251-0600.
Add HP Part Number 0360-0124, Check Digit 3, Qty 1, TERMINAL STUD

SINGLE-PIN.
Add HP Part Number 0520-0164, Check Digit 1, Qty 2, SCREW-MACH 2-56

.250-IN-LG FLAT-HEAD POZI.
For Option 013 instruments, make the following changes:

Delete HP Part Number 1251-0600.
Add HP Part Number 0360-0124, Check Digit 3, Qty 1, TERMINAL STUD

SINGLE-PIN.
Add HP Part' Number 0520-0164, Check Digit 1, Qty 2, SCREW-MACH 2-56

.250-IN-LG FLAT-HEAD POZI.
Add HP Part Number 8150-0474, Check Digit 9, WIRE 24 AWG 300V 912.

Increase the quantity of HP Part Number 3050-0647 from 2 to 4.
Add the following under CHASSIS PARTS-MECHANICAL for standard

instruments:
HP Part Number 2360-0183, Check Digit 6, Qty 2, SM6-32 .312 FLPD.
HP Part Number 3050-1137, Check Digit 6, Qty 2, WSHR FL .31ID .50D.
HP Part Number 2190-0047, Check Digit 0, Qty 2, WSHR LK .142ID 6.
HP Part Number 08569-00051, Check Digit 9, Qty 1, BRACKET-AMP.

Under OPTION 001, delete HP Part Number 08569-00042.
Add the following for Option 003 instrument:

aIASSIS PARTS-MECHANICAL
OPTION 003
HP Part Number 1251-0060, Check Digit 0, Qty 1, CONNECTOR-SGL CaNT PIN

1.14-MM-BSC-SZ SQ.
HP Part Number 8150-0474, Check Digit 9, Qty 1, WIRE 24 AWG 300V 912

1.2 FT.
HP Part Number 0520-0149, Check Digit 2, Qty 2, SCREW-MACH 2-56 .25-IN

LF 100 DEG.
Add the following for Option 013 instruments:

CHASSIS PARTS-MECHANICAL
OPTION 013
Identical to the combination of Option 001 plus Option 003 except for

A1MP2 (see page 6-5).

Figure 6-1. Input 50 Ohm Connector J1, Exploded View
Change Jl to HP Part Number 08569-60130, Ch~ck Digit 1.

Table 6-4. Rack Mount and Handle Kits
Delete Item 1 (5061-0090).
Change Item 2 to Item 1•
Delete Item 3 (5061-0084).
Change Item 4 to Item 2.

Change Item 1 to HP Part Number 5061-9678, Check Digit 1.



Change Item 2 to HP Part Number 5061-9772, Check Digit 6.

PAGES 8-9 1lIROOOH 8-23/8-24: •
All Serials

Figure 8-2. SChematic Symbols for Digital Integrated Circuits and
Signature Analysis Troubleshooting Instructions (10 of 14)
Under FM Free Dependency, change the second paragraph to read as follows:

"F" is the free dependency notation. When "F" is enabled (pin 6 low),
outputs labeled "F" are enabled and MUX will output data. When "F" is
high, outputs labeled "F" go to a high-impedance state.

All Serials

PAGES 8-51/8-52 'l'HR()(J;H 8-53/8-54:

Figure 8-13. A2 Front Panel Control Assemly, SChematic Diagram (1 of 2)
In the table for A2A1J1, at Pin 16, the TO/FROM listing should read:

"A24Pl-34, A7Pl-55, A25Pl-41."

All Serials
Figure 8-13. A2 Front Panel Control Assembly, Schematic Diagram (2 of 2)
Change the A2A3 Tuning Assembly to HP Part Number 08565-60168.

All Serials

PAGES 8-55 'l'HR()(J;H 8-63/8-64:

Figure 8-15. A4 Z Axis Assemly, Coq)onent Locations
Change C12 to C45.
Add C12 between U4 and R75.

PAGES 8-'" mROUGH 8-75/8-76:

All Serials

All Serials

2311A &Above

Figure 8-19. 16 High Voltage Power Supply Assembly, Coqx>nent Locations
Change U2 to U21.

Figure 8-20. A6 High Voltage Power Supply Assembly, Schematic Diagram
In function block (B), change R2 to 100.

Change A6 to HP Part Number 5061-5445. •
PAGE 8-81/8-82:

All Serials
A7 Circuit Description
In the description for function block (L), Option Status Interface,

change the first paragraph to read as follows:
Resistor pack U17 pulls the inputs to U18 to a high state. In an

option instrument, a jumper is installed from U18 pins 2, 4, 12, or
14 to ground, selecting the option specified for a particular
instrument.

PAGE 8-85/8-86:

All Serials
Figure 8-22. Component Locations
Delete A7El through A7E4.
Delete A7J2.

•Figure 8-29. AS Microprocessor Assembly, Schematic Diagram (1 of 2)
In function block (C), make the following changes:

Delete the connection between pin 2 of U42A and pin 17 of U24H.
Connect pin 2 of U42A to pin 37 (CK IN) of Ul.

All Serials

All Serials

Figure 8-23. Schematic Diagram
In function block (L), delete J2, leaving the lines to J2 (J2 pins 8, 2,

6, and 4) open and ungrounded. Write Note 6 above where J2 used to be.
On the right margin of the page, add the following note:

6. For an Option 002, add a jumper from point B to the trace going to
U18 pin 14.

PAGES 8-91 1HROUGH 8-107/8-108:

PAGE 8-89/8-90:



., .,

PAGES 8-109 nIROtXiH 8-119:• All Serials
A9 Data Converter A.ssembly
On page 8-109, under Multiplexer (D), change the second paragraph as

follows:
Change the second and third sentences to read: '~en SMPL/PEAK input is
high, the vertical peak signal is selected; when SMPL/PEAK is low, the
vertical signal is selected. Whenever X CONY is low, the horizontal
signal is selected."

All Serials

2537A &Above

2304A &Above

2537A &Above

2304A &Above

2304A &Above
Figure 8-31. A9 Data Converter Assembly, Coq)onent Locations
Replace CR2 and CR3, located below TP5, with a new diode VR5. Diode VR5

is located between the former anode of CR2 and the cathode of CR3. The
cathode of VR5 replaces the anode of CR2.

Add C80 in the space between R46 and VR1.

Add R82 between U20 and R55, parallel to edge of board.
Add R81 below, and parallel to, R82.

Figure 8-32. A9 Data Converter Asseamly, Schematic DiagrCIII (1 of 2)
Change function block (1) as follows:

Label the 10-ohm resistor R78.
Open the connection between the left side of R78 and Pl-20.
Connect ground 4 to the left side of R78.
Change ANLG GND (Pl-20) to NC.

Change the pin connector table as follows:
Under SIGNAL for Pl-20, change ANLG GND to NC.

Change A9 to HP Part Number 08569-60095.
In function block (C), add C80, a 220 pF capacitor, between the Jl-side

of R14 (PK GAIN) and ground•
In function block (D), add VR5, a 4.64V zener diode, in place of CR2 and

CR3. The anode of VR5 should be grounded.

Change A9 to HP Part Number 08569-60129.
Change serial prefix to 2537A.

Figure 8-32. A9 Data Converter A.ssembly, Schematic DiagrCIII (2 of 2)
Change A9 to HP Part Number 08569-60095.

Add new function block (G) from PIO Figure 8-32 (SERIAL PREFIX 2537A)
included in this Manual Updating Supplement.

Change A9 to HP Part Number 08569-60129.
Change serial prefix to 2537A.

PAGES 8-123 'llIROUGH 8-129/8-130:

2537A &Above•

All Serials
All DVM Digital Asseamly
On page 8-123, under DVM Counter (H), change the last sentence of the

third paragraph to read as follows: "The zener diodes VRl and VR2
respectively prOVide -5V for U16."

23l8A &Above

2318A & Above
Figure 8-36. All DVM Digital Assembly, Component Locations
Replace Figure 8-36 with new Figure 8-36 (SERIAL PREFIX 2318A) included

in this Manual Updating Supplement.

Figure 8-37. All DVM Digital Asselli>ly, Schematic Diagram
Change All to HP Part Number 08569-60083, Check Digit 3.
Replace function blocks (D) and (N) with PIO Figure 8-37 (SERIAL PREFIX

2318A) included in this Manual Updating Supplement.

• PAGES 8-139/8-140 'llIROUGH 8-141/8-142:

All Serials
Figure 8-43. An Relay Driver Assembly, Schematic Diagram
Change the pin connector table as follows:



Under FUNCTION BLOCK for Pl-21, change (C) to (A).

PAGE 8-156:

2514A &Above

PAGE 8-157/8-158:

2514A 8c Above

Figure 8-48. A15 Sweep Attenuator Assembly, Component Locations
Replace Figure 8-48 with the new Figure 8-48 (SERIAL PREFIX 2514A)

included in this Manual Updating Supplement.

Figure 8-49. A15 Sweep Attenuator Assembly, Schematic Diagram
Replace function block (E) with the function block (E) contained in Pia

Figure 8-49 (SERIAL PREFIX 2514A) included in this Manual Updating
Supplement.

Change A15 to HP Part Number 08565-60224.
Change the serial prefix to 2514A.

- ,

•

PAGES 8-159 nIROUGH 8-1611:

Figure 8-54. A16 Sweep Generator Assembly, CcJDponent Locations
All Serials Change CR46 to R46.

Reverse diode CR5.
Reverse diode CR7.

All Serials

2514A &Above

PAGE 8-165/8-166:

2514A & Above

PAGE 8-16718-168:

2514A &Above

A16 Sweep Generator Assed>ly, Circuit Description
On page 8-163, in Figure 8-53, change AST-BW-SW to AST-BW-VF.

On page 8-159, under Current Source (A), change the second sentence in
the first paragraph from " •••diode Q4 is the temperature sensing
element." to "•••Ul1 is a Temperature Transducer that has a current
output that varies at 1 uA/deg C from -50oC to +150oC."

On page 8-160, under Sweep Generator (D), make the following changes:
Delete the sentence that begins "C9 is a speed-up capacitor ••• ".
Delete the sentence that begins "CR6, R69, and R70 prevent ••• ".

Replace Figure 8-50 with the new Figure 8-50, Simplified Circuit for
Sweep Generator Current Source (SERIAL PREFIX 2514A) included in this
Manual Updating Supplement.

.'

Replace Figure 8-54 with the new Figure 8-54 (SERIAL PREFIX 2514A)
included in this Manual Updating Supplement.

Figure 8-55. A16 Sweep Generator Assed>ly, Schematic Diagran
Replace Figure 8-55 with the new Figure 8-55 (SERIAL PREFIX 2514A)

included in this Manual Updating Supplement.

•

All Serials

PAGES 8-169 'Jl'IIR()OOH 8-175/8-176:

A17 Frequency Control Assed>ly
On page 8-172, under Center Frequency H/5 Attenuator (1), change the

second paragraph as follows:
Change N/50 to N/5 in the fourth and seventh sentences.

All Serials

2607A &Above

PAGE 8-189/8-190:

All Serials

All Serials

Figure 8-57. A17 Frequency Control Assembly, Schematic Diagram
Change A17 to HP Part Number 08569-60066.

In function block (J), change A17VR3 to 6.19V.
In function blocks (E), (F), (G), and (J), change +3.0V to 8.8V.

Figure 8-61. A19 fiG Driver Assembly, CcJDponent Locations
Change C3 to W1.

Figure 8-62. A19 fiG Driver Assembly, Schematic Diagram
In function block (C), change C3 to W1. •



In function block (F), change the value of VR1 to 6.19V.
In function blocks (C), (D), (E), and (F), change +5V to +8.8V.

All Serials

PAGES 8-191 nJROOOH 8-197/8-198:

Figure 8-63. A20 Bias Assemly, Component Locations
Add Q5 between R4 and R61.
Reverse diode CR22.

253&A &Above•
All Serials

Figure 8-6lt. A20 Bias Assembly, Schematic Oiagran (1 of 2)
In function block (F), change VR4 to 3.16V.

All Serials

PAGES 8-199 nm.x;a 8-205/8-206:

A21 Video 100 Hz Assemly
On page 8-200, under LC Bandwidth and Video Filter Capacitor Select (D),

change R31 to R130 in the first paragraph.
On page 8-202, under Second Video Amplifier (G), change the first

sentence of the second paragraph to read as follows: "The FULL BAND
frequency marker is generated by a negative voltage applied to the
junction of R122 and R94 from A18 Full Multiband Assembly."

Figure 8-66. A21 Video 100 Hz Assemly, CoqJonent Locations
Replace Figure 8-66 with new Figure 8-66 (SERIAL PREFIX 2538A) included

in this Manual Updating Supplement.

Figure 8-67. A21 Video 100 Hz Assembly (Option 002), Component Locations
Replace Figure 8-67 with the new Figure 8-67 (SERIAL PREFIX 2533A)

included in this Manual Updating Supplement.

All Serials
Figure 8-68. A21 Video 100 Hz Assembly, Schematic Diagram
In function block (F), change R96 to 2.15K.
In function block (G), change R115 to 17.4K.

In function block (G), change R118 to 75 and R122 to 3.83K.

Replace function blocks (F) and (G) with Pia Figure 8-68 (SERIAL
PREFIX 2538A) included in this Manual Updating Supplement.

In the upper left-hand corner of Figure 8-68, make the following
changes:
Change A21 (Std.) to HP Part Number 08565-60228.
Change A21 (Opt. 002) to HP Part Number 08565-60227.

PAGES 8-20'1 nmouGB 8-213/8-214:

2538A &Above

2304A &Above

2533A &Above

2538A &Above (Std)
and
2533A &Above
(Opt. 002)

•

•

All Serials

All Serials

A22 Log Amplifier Assemly
On page 8-207, under Log Amplifier Gain, change the first paragraph as

follows:
In the second sentence, change Q42 to A24.
In the third sentence, change Q8 to Q20.

On page 8-208, under Gain Control Lines (B), make the following change:
In the sixth sentence, change Q14 to Q24.

On page 8-209, under Log Offset (M), make the following change:
In the fifth sentence, change R115 to R119.

On page 8-209, under Temperature Compensation Power Supply (1), change
the second sentence to read as follows: "CR2 operates as the
temperature-sensing element."

Figure 8-71. A22 Log Amplifier Assembly, Schematic Diagram (2 of 2)
Make the following changes to function block (1):

Change R9 to 42.2K•
Change -1VTV to +lVTV.
Label the transistor Q2.

PAGES 8-215 mROUGH 8-221/8-222:



2409A &Above

2526A &Above

2607A &Above

Figure 8-74. A23 Bandwidth 'Filter No.2 Asseamly and A27 Bandwidth Filter.
No. 1 Assembly, Component Locations
Add R61 above R32.

Change the position of R61 so that it is below C21 and parallel with C16.

Replace Figure 8-74 with the new Figure 8-74 (SERIAL PREFIX 2607A)
included in this Manual Updating Supplement.

All Serials

2409A &Above

2607A &Ab()ve

Figure 8-75. A23 Bandwidth Filter No. 2 Assembly and A27 Bandwidth Filter
No. 1 Assembly, Schematic Diagram
In function block (8), change R7* to 3.83.
In function block (e), make the following changes:

Change C16* to 220 pF.
Change C20* to 220 pF.
Change R19* to 4.64K.
Change R24* to 100K.
Change R32* to 215K.

In function block (F), make the following changes:
Change C43* to 220 pF.
Change C64* to 220 pF.
Change R43* to 4.64K.
Change R56* to 1.62K.

In function block (G), change R48* to 9.09K.

Change A23/A27 to HP Part Number '08565-60219.
In function block (C), make the following changes:

Change R24* to 21.5K.
Change R25* to 147K.
Change R26 to 100K. •
Delete the asterisk after R32.
Change R32 to 75K.
Connect one side of a 1K-resistor to the junction of R32 and CR5.

Connect the other end of the 1K resistor to the junction of C20 and
C16. Label the 1K resistor R61*.

Change A23 and A27 to HP Part Number 5061-9089, Check Digit 5.
Replace function blocks (D) and (G) with PIO Figure 8-74 (SERIAL PREFIX

2607A) included in this Manual Updating Supplement.
In function block (C), make the following changes:

Change C16* to C20*.
Change C20* to C16*.
Change C19* to 5.11K.
Change R24 to 21.5K.

"Change R25 to 147K.
"Change R26 to R26*, 200K.
"Change R32 to 75K.
"Add R61*, 1.1K, between the C16, C20 node and the R32, CR5 node.
In function block (F), make the following changes:

Change R43* to 5.11K.
Change R56* to 1.6K.

•Figure 8-81. A24 Step Gain Aq>lifier/Oscillator Assembly, SChematic
Diagram
In function block (E), change the value of C25 to 30 pF.
In function block (F). delete the asterisk on L11.

All Serials

IUl Serials

PAGES 8-223 TIIROUGH 8-229/8-230:

Figure 8-76. A24 Step Gain Aq>lifier/Oscillator Assembly, Simplified
SChematic
Change Q15 to A10.
Change 20-dB AMPLIFIER to 15-dB AMPLIFIER.
Change R38 to 562.



All Serials

2513A &Above

J :r

• PAGES 8-231 nIROUGH 8-233/8-23!l:

Figure 8-83. A25 Up-Down Converter Assemly, SChematic Diagraa
In function block (D), change R23* to 147.

PAGES 8-2111 nIROlXiH 8-2!l3/8-2!l!l:

Figure 8-88. A28 Variable Gain .AsselJj)ly, Coq)onent Locations
Replace Figure 8-88 with the new Figure 8-88 (SERIAL PREFIX 2513A)

included in this Manual Updating Supplement.

•

All Serials

2513A &Above

Figure 8-89. A28 Variable Gain Assemly, SChematic Diagraa
In function block (B), change R2 to 215.
In function block (C), make the following changes:

Change CR14 and CR15 from zener diodes to PIN diodes.
Delete +5VDC.
Change R6 to 237.

In function block (D), make the following changes:
Change R46 to 316.
Change VR2 from 6.81V to 6.19V.
Add a diode, CR17, between CR13 and the junction of R47 and C42. The

anode of CR17 connects to the cathode of CR13; the cathode of CR17
connects to the junction of R47 and C42.

In function block (E), make the following changes:
Change R17 to R17*.
Change R21* to 68.1.
Change R23* to 34.8.

In function block (G), change R33 to 196.

Change A28 to HP Part Number 08569-60090.
Change the serial prefix to 2513A.
Replace function blocks (C), (D), and (E) with PIO Figure 8-89 (SERIAL

PREFIX 2513A) included in this Manual Updating Supplement.

2326A &Above

PAGES 8-2!l9 1lIROUGH 8-253/8-25!l:

Figure 8-95. 130 First Mixer .AsselJj)ly, 131 fiG-Tuned Oscillator Assembly
132 fiG-Tuned Filter Assembly, 133 Limiter, 13!l RF Attenuator, SChematic
Diagraa
Change Figure 8-95 as shown in PIO Figure 8-95 (SERIAL PREFIX 2326A)

included in this Manual Updating Supplement.
Add the following under NOTES:

9. The three supply pins of the A44 LO AMPLIFIER are connected
together by two 912 jumper wires.

PAGES 8-255/8-256 AND 8-257/8-258:

2430A &Above

All Serials

Figure 8-96. 135 5econd Converter Assemly, Coq)onent Locations
On the middle photograph of Figure 8-96, change the part number of the

A35 Second Converter to 08565-60216.

Figure 8-97. A35 Second Converter Assembly, SChematic Diagram
In function block (E), label the 8.5 pF feedthrough capacitor C7.

2430A &Above

•
In the upper left corner of the schematic, change the assembly number to

08565-60216.
In the lower left corner of the schematic, change the serial prefix to

2428A.
In the middle of the page, change the part number of the A35 assembly to

08565-60216 •

P!iES 8-259 llfROUGH 8-267/8-268:

A36 Tuning Stabilizer Assed>ly



All Serials On page 8-260, under 13613 sampler Assembly, in the third sentence of the
first paragraph, change "rear-panel" to read "front-panel." •

PAGES 8-269 mROlXiH 8-ZT3/8-ZT1I:

All Serials
Figure 8-1rrT. m 'D11rd Converter Assembly, Schematic Diagram
In function block (A), change R5 to 511.

fUl Serials

PAGES 8-275 mROlXiH 8-2Pll8-282:

Figure 8-111. A40A1 Rectifier Assembly, AlIOA2 Regulator Assembly, and Ali1
Line Module and cable Assembly, Schematic Diagr_ (2 of 2)
In function block (D), change +20V REG to +15V UNREG.

•

•



•• 4-27. 1st LO OUTPUT POWER. OPTIOI 003 AID 013 (SERIAL PREFIX 2326A)

SPECIFICATION:

Output Power: > +16 dBm

DESCRIPTION:

The La OUTPUT power is measured through a lowpass filter, which simulates the input
filter of the HP 11970 external mixers. The 10 dB attenuator prevents the power sensol
from being overloaded. The analyzer is tuned from 1.7 GHz to 4.1 GHz and the minimum
and maximum power levels are noted.

EQUIPMENT:

10dB POIIER
ATTENUATOR SENSOR•

Power Meter ••••••••••••.••••••••••••••••••••
Power Sensor .
4.5 GHz Lowpass Filter ••••••••••••••••••••••
10 dB Fixed Attenuator ••••••••••••••••••••••
Adapter, Type N(f) to ~4A(m) •••.••••••••••••

SPECTRUM ANALYZER

HP 435B
HP 8481A
HP 9135-0048
HP 8491A/B Opt 010
HP 1250-1750

POIIER
METER

•

Figure 4-25. 1st La Output Power Test Setup

PROCEDURE:

1. Set all spectrum analyzer controls to the normal (green) position, except as
follows:

FREQUENCY BAND GHz.......................... 1. 7-4. 1 GHz
FREQUENCY GHz ••••••••••••••••••••••••••••.•• 1.7 GHz
AUTO STABILIZER ••••••••••••••••••••••••••••• OFF
FREQUENCY SPAN MODE•••••••••••••.•••••.••••• ZERO

2. Calibrate the HP 435A and set the CAL FACTOR to the average value shown on the HP
8481A label for the 1.7 GHz to 4.1 GHz range. Set the remaining controls as
follows:

Range. • • • • • • • . . . • • . . . • • . . • • • . • . • . . • . • • • • • • •• +15 dBm
Line. • • • • • • • • • • • • • . • • . • • . . . . . • . . . • • . . • • • • • •• ON

3. Remove the 50 ohm termination from the La OUTPUT and connect the equipment as
shown in Figure 4-25.

4. Tune the analyzer's FREQUENCY (coarse) control from 1.7 GHz to 4.1 GHz. Note the
minimum and maximum power levels; they should be within specification •

5. Disconnect the equipment and reattach the 50 ohm termination to the LO OUTPUT.



•

•

•

PIa TABLE 6·3. A16REPLACEABLE PARTS
(HP PART NUMBER 5061·9058, SWEEP GENERATOR REPLACEMENT KIT)

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

Alb ~,'-'6: -905B 3 I :;i'f.E~ ,;ENERA [OR ~EPLACEI'ENT <t : 28480 ~,nE·; -'~IJ~P

AI6CI NOT ASSIGNED
AloC2 01 bO-3456 b 4 CAPACITOR--FXD 1000PF +--10:1; UUDC CER 20480 01t.0-345b
AI6C3 0100-34::>6 I. CAPACITOR -FXD 1000PF +-IOX \KVDC tER 28480 0100-3456
AI6C4 01 (,0-2262 0 I CAPACITOR-FXD IbPF +-5X 500UDC CEr- O· -30 20480 0160 ··2262
A16C~ 0160 ..3466 8 3 CAPACITOR-FXD 100PF '--IOX IKUDC eER 28480 JloO-3406

AI6C6 o 160-a150 5 I CAPACITOR-FXD 33PF +-5X 300UDC MICA 2840(1 OlbO -arsu
AI6C7 0160-3466 8 CAPACITOR-FXD 100PF +-IOX IKVDC CER ::8480 JlbO-3466
AlbC8 0180-0197 8 5 CAPACITOR"FXD a, aUF+--I n 20UDC TA ~62C9 lSCD225X9020A2
AI6C9 NOT ASSIGNED
AlbCIO 01 t.0-3456 6 CAPACITOR-FXD 1000PF +-In IKUDC CER 29480 01£.0-3451.

AI6CII 0180-1735 2 I CAPACITOR-FXD ,a2UF+--IOX 3:;;UDC TA ~b:::89 150D.224X9035A2
AlbCI2 01 bO-3009 5 I CAPACITOR-FXD 9C2PF "-1% 100UDC MICA 20480 011,0-3009
AlbCI3 0160-3402 2 2 CAPACITOR-FXD IUF • --5X 50VDC /'IET-PCLYC 28430 Jl~:J-3402

AlbCI4 0180-0197 8 CAPACITOR-FXD 2.2UF+-tO% 20VDC TA Sb2tJ'? t:iQD225X9020A2
AlbCI5 011.0.. 311>10 9 I CAPACITOR-FXD ,ObBUr- .-IOX 200VDC POLYE 28400 0160--0166

AlbCI6 0160-2055 9 3 CAPACITOR--FXD ,OIUF +80-ao:t 100UDC C£R 20480 0160-2055
AloCI7 011.0-4084 8 3 CAPACITOR-FXD ,!UF +.. a01: SOVDC CER 2B4BO J160-40B4
AlbCIB 01100-205:; 9 CAPACITOR---FXD ,OIUF +BO-2o:1; 100UDC CER 28480 01£.0-2055
AlbCI9 01100-2055 9 CAPACITOR-FXD ,OIUF t-80'-20% I nUDC CER 28480 0160·-2J55
AlbC20 01100-341010 8 CAPACITOR-FXfJ 100PF +--In IKUDC CER 20480 016C-34b6

Albcal 0160-4084 B CAPACITOR-FXD ,IUF +-20X ::>OVDC CER 284BO 011.0--4084
AlbC22 0160-4084 8 CAPAC ITOR-FXD ,IUF +-ao% 50UDC CER 20480 0160--4084
AI6C23 01100-34510 I. CAPACITOR-FXD 1000PF '-In IKVDC CER ::_84BO 011.0-3450
AlbC24 0180-01'97 8 CAPACITOR-FXD a,2UF+-10% 20VDC TA 5~209 150D225X9020A2
At6C25 0180--0197 B CAPACITOR-Fi<D 2.2UF+--l~X 20V&C TA 51.289 1~Ot)225X9020"'~

AlbC2b 0180-0197 8 CAPACITOR-FXD 2.2UF+-l0'%. 20UDC TA 56209 150D225X9020A2
AlbC27 0160-31.70 6 I CAPACITOR-FXD ,IUF .-~O% 2~OVDC C~R 28480 0160--1670
At bC28 01 bO-3402 2 CAPACITOR--FXD !UF +-5X 50VDC MET-POLYC 28480 Ol(,C·-3402

AI6CRI 1901--00::>0 3 34 DIODE-SWITCHING 80U 200MA 2hS DO-35 23480 1901-0050
AI6CR2 1901-0050 3 DIODE--5WITCHING 80U 200HA 2NS DO-35 204S0 1901-0050
AI6CR3 1901-0376 6 I DIODE ..GEN PRP 35U SOMA DO..35 2S480 1?01-037b
AlbCR4 1901-0050 3 DIODE-SWITCHING BOU 200MA 2NS DO-35 20480 1701-0050
AlbeRS 1901 -0050 3 DIODE-SWITCHING OOU 200MA 2NS DO'~3S 20460 1931-~350

A1bCR6 NOT ASSIGNED
AI6CR7 1?01-00::>0 3 DIODE-SWITCHING 80U 200i1A 2NS DO-35 284BO 1901-0050
Al bCRS 1901-0050 3 DIODE-SWITCHING sou 200MA 2NS DO-35 a0400 1901-0050
AlbCR9 1?01 -0050 3 DIODE-SWITCHING OOU 200MA 2NS DO-3::> :18-480 1901-0050
Al bCRI0 1901-0050 3 DIODE-SWITCHING SOV 2CoHA 2NS '00-35 20480 1901-0050

AlbCRl1 1901-0050 3 DIODE -SWITCHING 80V 200/'IA 2NS DO-35 234BO 1901-00::>0
Al bCRI2 1901-0050 3 DIODE--SWITCfIING BOV 200M 2NS '00-35 28·480 In 1-0050
AI6CRI3 1901-0050 3 DIODE"SWITCHING sou 200/'IA 2NS DO-35 ::0480 19:11-0050
Al bCRI4 1901-0050 3 DIODE-SWITCflING sou aOOMA 2N3 DO--35 213400 11101 ..0050
AlbCRI::> 1901-0050 3 DIODE-SWITCHING 80U 200i'iA 2NS 00-35 :'13480 1?01-0050

AlbCRI6 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 20480 1701-0050
AlbCRI7 1901--0050 3 DIODE--SWITCHING 80U 200~,A 2NS 00'·35 28480 19:11-0050
AlbCRI8 1901-0050 3 DIODE--SWITCHING 80V 200MA 2N3 DO--35 20480 I?C 1-0050
AlbCRt9 1901-0050 3 DIODE-SWITCHING 80U aOO/'lA 2NS DO-35 20480 1701-0050
AI bCR20 1901-0050 3 DIODE-SWITCHING OOV aOO/'lA 2NZ DO--35 28400 1901-00'50

AlbCR21 1901"0050 3 DIODE -51011 TCtUNG SOV 200/'IA 2NS 00-35 ::04BO 17JI--OJ50
AlbCR22 1901-0050 3 DIODE- -SWITCHING 80U aOOMA 2NS DO-35 28480 1901--0050
AlbCR23 I?OI--OOSO 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 20400 1901-0050
Al bCA24 1901-0050 3 DIODE-SIoIITCftING 80U 200M 2NS DO-35 20480 19[;1-0050
A16CR25 1701 -0050 3 DIODE-SWITCHING OOU 200M 2NS DO-35 284BO 1?01-0050

AlbCR26 1901-0050 3 DIODE-SIoIITCHING sou 200HA 2NS DO-35 a0480 1901-0050
At6CR2? 1901-0050 3 DIODE-SWITCfUNG OOU aOOMA 2NS DO-35 20480 I ')0 1-0050
AlbCR2S 1901-0050 3 DIODE--SWITCHING 80U 200MA 2Nt DO-35 23400 1901-0050
A16CR29 1901--0050 3 DIODE-SIoIITCHING OOU 200HA 2NS 00,,-35 20480 19J1-01lS0
AlbCR30 1901-0050 3 DIODE--SWnCHING BOU 200/'IA 2NS DO-35 20480 1901--0050

AloCR31 1?01-0050 3 DIODE -SWITCHING 80V ~()OMA 2hS DO-35 20480 1901'"UJ50
Al bCR3a 1901-0050 3 DIODE--SWITCHING OOU 200liA 2NS DO--35 20400 1901",0050
AlbCR33 1901-0050 3 DIODE-SWITCHING 80U 20JHA 2NS DO-'35 ::84BO 1?01-0050
Al bCR34 1'701-0050 3 DIODE--SIoIITCHING BOU 200liA 2NS DO-35 20480 1901-0050
A1bCR35 1?01---00::>0 3 DIODE-SWITCIHNG SOV 200MA 2NS 00-35 20480 1901-0050

AlbCR36 1901 -0050 3 DIODE--SWITCfUNG BOV 20QI'tA 2NS 00-35 20480 1901-"00::>0

AlbLl 9140-0210 I 3 INDUCTOR RF-CH--MLD 100UH 5X , I bbDX, 305LG 23480 9\40--)210
AlbL2 9140--0210 I INDUCTO~ RF-CH--MLD I OOUI~ SX , I bbDX, 385LG 20480 9140--0210
AlbL3 9140-0210 I INDUCTOR RF-CH-/'ILD 100UH 5X . 1bbDX .385LG ::!D4BO 91~O-02tO

Alb(~1 1854-0404 0 24 TRANSISTOR NPN 131 TO-18 rD=360MW 28480 18'54--0404
AlbQ2 18~~-O417 7 I TRANSISTOR ]-pCT N~CHAN D-nODE TO-IB 51 28480 1855-0417
AlbQ3 1054-0404 0 TRANSISTOR NPN 131 TO--IB PD~360/'l1ol a0400 IS'34- 0404
41604 NOT AGSICNE.D
A1bQ5 1054-0404 0 TRANSICTO~ NPN 131 TO-IB PD=3bO/'l\l 29400 1854,-0404

6-38

See Introduction to this section for ordering m forrnut ion
*Indicates factory selected value



Mfr Part NumberMfr
CodeDescriptionQtyc

o

c
~OTABLE~~A16REPLACEABLEPARTS

(HP PART NUMBER 5061·9058, SWEEP GENERATOR REPLACEMENT KIT)

HP Part
Number

Reference
Designation.'

AI6Q6
AlbQ7
AI6QB
AI6Q9
AI6QIO

18S3-J201
1854-0404
18S5··0020
1853-0281
IBS4---0404

9
o
B
9
o

TRANSISTGR ~NP 2flf,907A 51 TO, 18 PD=40Ji1W
TRANSISTOR NPN SI TO-IS PO-36CMW
lRA"'SISlCJR J-c~T H-CKAN 0 MODE TO-dO 51
TRANSISTOll PN? 2N~907A SI TO- 18 PD-400MW
TRANSISTOR NPN 51 TO-18 PD=360MW

04713
2£l400
20<480
04713
28480

2N2?07A
18'54-0404
10~5-:.lJ20

2i\l2S"01A
1054-\1404

AI6QII
AI6QI2
AlbQI3
A16QI4
Alb'll15

A16QI6
A16'lI7
AI6Q1B
A16QI9
Alt.Q20

A16Q21
AlbQ22
Al bQ23
AlbQ24
A16Q2~

1853-03110
1655·-0082
1854-01309
1854--0404
1854-0404

13:'5-0082
1054-0404
18~4··0404

1853-0281
1854,-0404

I 8~4-0404
1!JS4--0404
1854-0404
18154·-0404
1854-0404

I
2
9
o
o

2
o
o
9
o

2
T~ANSISTOR--DUAL PNP PD-SOOMW
TRANSISTOR J -rcr P-U'l~N D··t',ODE 51
TRANSISTOR NPN 2N2369A SI TO-IB PD-3~OMW

TRANSISTOR NPN SI TO-'18 PD-360i1W
TRANSISToa NPN SI TO-IS PD=31>0MW

TRANSISTCJR J-FET P-CHAN D-MODE 51
TRANSISTOR NPN 51 TO-IB PD=3bOMW
TRANSISTOR IlPN 51 TO--IO PD=360~.W

TRANSISTOR PNP ::!N2?tl1A 51 TO'-18 PD==4GGHW
TRANSISTOR NPN SI TO-18 PD=360MW

TRANSISTOR NPN 51 TO-18 PO=360HW
TRANSISTOR "'PN 51 TO- -I0 PD-31>0M'"
TRANSISTOR NPN SI TO-18 PD=3~OMW

TRANSISTOR NPN 51 TO-IB PD-.I>OMW
TRANSISTOR NPN 51 TO-IS PD=360MW

20-480
213480
Z04S0
.8480
28480

28-'30
28480
2B~80

04713
30480

20480
2B~80

:!C480
204BO
20480

1053-0316
1Ei5~··O JB2
Ill~~-0809

1B~4-0404

11354-0404

16:55-03B2
18~4'-0404

18:54--0404
2N2907A
1854-H04

1854--0404
1654-0404
18':;4- 0404
18~4-04G4

1854-0404

AI6Q26
AI6Q27
AI6Q2B
A16Q29
A16Q30

1854··0404
1054-0404
1854--0404
1854-0404
1054-0404

o
o
a
o
o

TRANSISTOR NPN SI TO-IB PD=360MW
TRANSISTOR NPN SI TO-18 PD=3c,oMW
TRANSISTUR NPN SI TO--18 PD=360MW
TRANSISTOR NPN 51 TO-IB PO-360MW
TRANSISTOR NPN 51 TO'''18 PD=360MW

rt14aO
204£0
.8~80

2B400
2B~80

IB~4-0404

1854-0404
IB54-0404
1054-0404
1354-0404

AlbQ31
AlbQ32
AlbQ33
AlbQ34
Al bQ315

1054-·0404
IOS4-0404
1853-0036
1854-0404
1854-0404

o
o
2
o
o

TRANSISTOR NPN SI TO-18 PO=360MW
TRANSISTOR NPN 51 TO-18 PO=31>0MW
TRANSISTOR PNP SI PO=310MW FT=250MliZ
TRANSISTOR NPN 31 TO-IO PO=360MW
TRANSISTOR NPN SI TO--18 PO=31>0MW

20480
P34130
28400
213480
204BO

10:54-0404
1854-0·404
1053-0036
1854-04J4
1854-0404

•
Alt.Rl
AlbR2
AII>R3
AlbR4
AI6R15

A16Rb
AII>R?
Al bRB
AlbRI2
AI6R13

0&98-3451
0698-8048
01>90--7421
0698-3194
06913-7797

0757-0442
07'57-0442

0757-0442

o
9
2
8
5

9
9

9

9

RESISTGR 133K IX .125W F TCr-Jt-1JQ
RESISTOR 57.21< .2'5X ,125:.1 F TC=Q+-I00
RESISTCJR 4JK .25% ,1251.4 F TC;::O~'-'100

RESISTOR 20K ,2SX ,125W r TCaO~-50

RESISTOR 1.~(.K ,25X .1251,4 F TC=:l+ '100

RESISTOR 10~ I~ .125W F TC=O+-IOO
ReSISTOR 10K tX ,12SW r- TC=Ot-t~O

uor ASSIGNED
RESISTOR 10K IX ,12SW F TC-0.-l00

2454&
28480
19131
03800
19701

2454b
2454&

2454&

C4 1/8-TO-13J3-F
0698-8848
~F4CI/B-TO-4002-C

PHE55'-1/0 T2··2002-C
MF4CI/8-TO-7681-C

C4-1/8-TO-I002-F
C4-1/0-TO-1002-F

Ct-1/8-TO-t01~'-F

Al1>RI4
A16RtS
AlbRlb
AII>RI7
A16RIB

0757-0289
2100-21351
069B-3457
0757-0346
0698-3442

2
9
6
2
9

2
2
2
3
I

RESISTOR 13.3K 11 .125W F TC=O+-lCO
RESISTOR-TrlHR 21< 10~ l.;W ~;tD£··ADJ 20 T~N

RESISTOR 316K 11 ,125~ F TC~O+-IOO

RESISTOR 10 1% .t2~W F TC=Ot-l00
RESISTOR 237 IX ,12~W F TC~0+-100

19701
02660
2a480
::!454b
245·46

HF4C1/8- TO 1332-F
3810P--2112
0t.98-3457
C4 I/B-TO-l0RO-F
C4-- 1/8-TO 237F-F

A16~19

A16R20
Alt.R21
A16R22
Al/,R23

A"l bR24
A16R2~

AI6R26
AI6R27
AI6R2B

2100~~1?Q2

01.,98-3156
0698-4482
0757-041>5
0757,-0280

Ob90-3156
2103 ·2851
0757-0465
07157--0401
0757-0465

7
2
9
6
3

2
9
I>
o
b

1
3
1

16
5

RESISTCJR TRMR 1~0 lOX I.;W SIOE-AOJ 20 --lRN
RESISTOR 14.7K I~ .125W F TC=O+-IOO
RESI3Ton 1'.~K 1X ,125W F lC=0+-100
RESISTOR lOOK IX ,125W F TC~O'-IOO

RESISTOR lK lZ .12SW F TC-0.-1JO

RESISTOR 14,?K 11 ,125W F TC=Q+-100
aESISTOR-TRKR 2K lOX ~w SIDE-ADJ 20-'TRN
RCSISTOR 100~ 1% ,125W F TC=Oi--IOO
RESISTOR 100 1% ,12SW F TC=Qt-l00
RESISTOR lOOK I~ .125W F TC=O+-IOO

02C>b:J
245-46
03868
24S46
24546

2454b
J2660
24~4b

24546
2454&

381 OP-I 01
C4-1/8-TO-1472-F
PHESS-l/3-TO-1742-F
C4-1/8-TO-I003-F
C4-1/8-TO-I001-F

C4---1/8-TO -1472-F
30tllP-202
C4-1/8-TO-1003-F
C4-lIB-TO-l01--F
C4-1/8-TO-l0C3-F

AlbR~9

AI6R30
A16R31
A16AJ2
AII>R33

07'57-0123
0698-3519
0757--0440
07157-0 199
07~7-'04b5

3
I
7
3
6

I
1
o

ReSISTOR 34.0K 1% ,1~~W r- TC~0+~1110

RESISTOR 12.4K IX .123W F TC~O.-IOO

RESISTOR '.~K 1% ,125W F TC=Oi-l00
RESISTOR 21,SK IX .125W F TC=0.--100
~ESISTOR 1JJK IX ,125W F TC=Jt-l00

284130
24~4o

2454&
24S4b
24546

07'5'-'0123
C4-1/8-TO-1242-F
C4'1/8-TO-7~Ol-F

C4~'1/9-TO-2152'F

C41/8-TO-l003F

AlbR34
AlbRJS
A16R36
AII>R37
A16R3B

01>98--311>0
0757-0465
0757-0465
O,S7·oJ46S
0698-3160

8
6
6
6
8

I> RESISTOR 31.bl< IX .125W F TC-O'-IOO
R£3ISTOR tDOK tX .12SW F lC=Oi-tao
RE51STOR lOOK IX .125W F TC~0.-100

RESISTOR IJJK tx ,t25W r TC':Ot--1JO
RESISTOR 31.61( 1%. .125W r TC=O+·-IOO

24546
2454&
24546
2454&
2454b

C4-1/8-TO-31~2-F

C4-1/8-TO-1003- F
C4-1/8-TO-l003-F
C4-1/8-TO-l003 F
C4· 1/B-TO-31b2-F

AI6R39
Al bR40
A16HI
A16R ..2
All.,R43

n6'iO-?2~a

07'51-0465
0757-0465
0£'99-1 C23
OI>?0-n08

I>
I>
o
9

7

1
8

RESISTOR 21.5K IX ,05~ F lC=Jt··laa
RESISTOR lOOK 1% ,125W r TC~O+-IOO

RESISTOR l~OK tx .125W r TC~J+'-l~a

ReSISTOR 1.326K ,23% .125W F TC=+-100
RESISTUR 147K 1% ,05W F TC~Ot-l00

2·~546

24546
24~4b

284BO
2454b

C3 1/8-TO-2152·F
C4-1/8-TO-I003-F
C4-1/8-TO-I003 F
0697-1023
C3-1/8-TO-I~73-F

•
Al&I~44

All>R45
A16R46
A16R47
AI6R48

u69B-72BB
J6?3-72B8
0698-7;~8a

07~7--0461

0698-7268

9
9
9
2
9

3

RESISTO~ 147~ IX ,05W F TC~O+-100

RESISTOR 147K IX .O~W F TCaO.-IOO
RESISTOR 147K IX ,05W F TC-O+-IOO
RESISTOR 60.IK IX .12~W F 1C-0'--100
RESISTOR 147K 1% ,Q5W F TC~O+-100

24546
24540
24541>
24'546
24546

C3 1/8-·TO 1473-F
C3-1/8-TO-I~73-F

C3-1/8-TO-1473-F
C4-1/8-T3-6812-F
C3-1/8-TC-1473-F

See introduction to this section for ordering inform at ion
'Indicates factory selected value
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PIO TABLE 6-3.A16 REPLACEABLE PARTS
(HP PART NUMBER 5061·9058, SWEEP GENERATOR REPLACEMENT KIT)

Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

AlbR49 0757-04105 10 RESISTOR lOOK 1::1. .125W F TC~O+--l 00 24546 C4-1/8-TC-1003 F
At6RSO 0757-04105 10 RESISTeR 13JK 1::1. .125W F Tc~a+-Iao 245410 C4-1/8-TQ-1003 F
At bR~l 0699-7&:!sa 9 RESISTOR 147K 1::1. ,05W r TC~O+-IOO 24546 C3- 1/8-TO 1473-1'
Alt.R52 0£>90-7::!OO 9 :lESISTOR 147K 1::1. ,05W r Tc"a+-1JO 24546 C3-1/8-TO-1473-r
AlbR53 0757-04101 2 RESISTOR bO,IK 1::1. . 125W F TC~O+--IOO 245410 C4-1/8-TQ-b~12-F

AlbR54 Ob9El-n08 9 RESISTOR 147K 1::1. , Q~W r TC~J+-IOO 24546 C3 1/13-Ta-1473-F
At bR~5 0757-04bl 2 RESISTOR b8.IK I:>: ,1251.1 I' TC~O+-IOO 245410 C4--1/8--TO b812-F
AlbR~b Ob913-0084 9 1 RESISHIR 2.15K 1::1. .12~1oI r Tc=a'-IOO 24546 C4-1/0-TO··2151-F
Al loR 57 0757-0280 3 RCSISTOR IK 1::1. ,125W I' TC=O+-10G 24546 C4- 1/8-TO.. I001-F
Alt.R511 01>?8-3444 1 I OESISTOR 316 1::1. . 12:W F TC~O '---I J 0 24:546 C4-1/8-TO-3IbR'F

AlbR59 01098-5469 4 I RESISTOR 8.bt.5K 1::1. .125W F TCaO+-IOQ 24'546 C4-1/8-TO-13bL5R-F
AI6R60 Ob~8-8849 0 1 RESISTOR 45.3K .1::1. ,125W F TC=Q"-25 28480 Ob~3-8849

AlbR61 0t.98-63bO II 2 RESISTOR 10K .1::1. • 125t.1 F TC=O"-25 Z04ElO OL98-63LO
A16R&2 0757--03410 a RESIS10R 10 1::1. .123W I' TC"O' -1 ao 24~46 C4-1/8-TO-IORO-F
A1611b3 01083-3355 2 2 RESISTOR 3.31'1 5::1. ,25W FC TC~-900/+1100 011~t CB3J55

Alf.llb4 01083-3355 2 RESISTOR 3.31'1 5::1. .25W Fe TC=-900/'11JO 01121 C1I3355
Al 101165 0757-0200 I I RESISTOR 9.09K 1::1. .125W I' TC=O-'-IOO 1?701 1'1r4CI/8-Tr.-9C~I-F

A16R6b 0£>9B-BOb2 7 1 RESISTOR 5.E;K .1::1. ,125W r TC:43-"-2~ 284BO 01>713-8Bb2
AlbR67 0757-0442 9 RESISTOI~ 10K 1::1. ,125W I' TC=O+-IOO 24546 C4- 1/8-TO-IC02-F
AI6RbB 07~7-0442 9 RESISltJR 1~K 1::1. .125W F TC~0+-·1 00 245-4& C4-1/13-TO-IOO~-F

Al bRb9 NOT ASSIGNED
AlbR70 NOT ASSIGNED
AlbR71 0757-0442 9 RESISTOR 10K IX . t25W I' TC~O+-IOO 24546 C4--1/8-TO -100;:?-F
Al6>R72 01>98-34:57 (, RESISTOR 31f.K 1::1. .125W I' TC=J>-I J3 28 ..80 06'i8-3457
AlbR73 0683-1084:5 I I RESISTOR bBOK S::I. .25W FC TC=-800/'900 01121 CDI.B45

AI6R74 ZI 00--1973 4 I RESISTOR--TRI1R 2\10 lOX WW TOr-ilDJ 20-TRN ~2b60 33t:lP-20t
AI6R75 0699-3435 0 I RESISTOR 3B.3 1::1. ,1251.1 F TC=O+-IOO 2454b C4--1/8-TO-38R3-F
AlbR7b 0698-31100 8 RESISTOR 31.&K 1::1. .125\1 I' lC=O+--IOO ~454b C4-1/8-TO-3Ib::!-F
Alblln 0757-0442 9 RESISTOR 10K 1::1. .125W I' TC=O+-IOO 245-4& C4-1/8-TO-1002-F
A16R7B 07~7-0465 10 RESISTOR lOOK 1::1. .12~W F TC~O .. -tOO 245-4& C4-1/8-T3-10~3-F

AI6R79 0757-0465 10 RESISTOR lOOK 1::1. .125W I' TC=O+-IOO 24!.i4& C4-1/8-TO 1003-~

Alt.RBO 0£>7B-3155 1 1 RESISTOR 4.b4K 1::1. .125W F TC=O+-IOO 245410 C4-1/8-Ta-4b41 I'
AlbR81 01098-3260 9 2 RESISTOR 4b4K 1::1. .12SW I' TC=O+-IOO 20460 01098-3260
AlbRB2 0£>78'-31bO B RESISTOR 31.bt< 1::1. , 12~W I' TC=O'-IJO 24546 C4'I/B-TO-3Ib2-F
AlbR83 0757-0279 0 2 RESISTOR 3.lbK 1::1. .125W r TC=O"-I 00 24546 C4-1/8-TO-3161-F

AlbRB4 07~7-04bS 10 ~ESISTCR lOOK 1::1. .125W F lC=O"'-liJO 24546 C4-1/8-TO-I033-F
AlbR85 Ob9B-31bO 8 RESISTO~ 31.bK IX .125W I' TC=O+-IOO 24546 C4- 1/8-TO-3Ib2-F
Al6RBb 0757-:J279 0 aESISTOR 3.1f.K 1::1. .1251.1 I' lC=O "-1 00 24546 C4-1/8-TO-3161-F
A1bR87 0757-04b5 10° RCSISTOR lOOK IX .12:51.1 F TC=O+-IOO 24546 C4-1/8-TO-1003-F
Alf.RBB 0757-0439 4 I RESIS10R b.81K 1::1. ,12511 F TC=O>-IOO 24546 C4-1/8-TO-b811-F

AlbR89 0698-3159 5 1 RESISTOR 26,1K 1::1. .125W I' TC=Q-t -I 00 2454b C4-1/8-TO-2L1Z-F
Alf.R90 Ob9B--3450 9 a RESIS1CR 4~.ZK 1::: .125W F TC.::lI()+-li)Q 24546 C4-1/8-TO-422Z-F
AlbR91 0757-04105 10 RESISTOR lOOK 1::1. .1251.1 I' TC=O+-IOO 24546 C4· 1/S-TO-100J-F
AlbR92 07:57-03410 2 aE5ISTCiR 10 I::: .1~~W F lC~,,:O"··lQO 24546 C4-1/8-TO-IORO-1'
AtbR9J 01098-34:50 9 RESISTOR 42.21< 1::1. .12511' F TC=O+-IOO 2454b C4-1/S-TO'42Z2-F

AlbR94 Ob7B--7864 7 I RESISTOR 794 .25% .125" I' TC=O"-100 19701 MI'4CI/8-TO-794R-C
AlbR95 0757-0199 3 RESISTOR 21,51( IX ,125W F TC=O+-IOO 24546 C4-1/8-TO-2152-F
AlbR?b 0757··0209 2 RESISTOR 13.3K 1::1. 11~5W I' Tc=a+--l dO 19701 111'4CI/O-TO-1332-F
AlbR97 07'57-0458 7 1 RESISTOR 51,IK IX .125W F TC::O+-100 24'5-\& C4--118--TO 5112-F
Al6R9B 0757"0442 9 RESISTOR 10K IX .125W F TC=O'-IOO 2454& C4-1/B-TO-1032-F

AlbR99 0757'-0123 3 RESISTOR 34.8K 1::1. ,125W r TC=O+'-IOO 204BO 07"51-0123
AI&RI30 0757-0200 7 2 RESISTOR 5,b2t< 1::1. .12~W F" TCeC·..·-1 JO 2454b C4-1/8-'TO'-~621-F

AlbRIOI Ob9B-&b30 3 2 RESISTOR 20K .1::1. .125W r TC=0+-25 Za480 01090-61030
Alblll'J2 0757--01'79 3 RESISTOR 21.~K 1::1. .125W F TC~0+-103 24546 C4-1/S-TO -2152-F
AlbRI03 Ob9B-72b8 5 RESISTOR 21.5K 1::1. .05101 F TC::O+-I00 2454b C3-I/B-TO-215~-F

Alf.R104 Ob9B-6630 3 ~ESISTOR 201< .1::1. ,1:::!5W F TC~0+-25 ::!04BO Ob98-6b30
Al bRI 05 0757-0199 3 RESISTOR 21.5K 1::1. ,123W I' TC:=O+-100 20454b C4-1/8-TO-2152-F
AI6RIOb Ob9B-72bB 5 RESISTtJR 21.:lK 1::1. ,0511 F TC=O'-IOO 245410 C3-1/8-TO-2152-1'
A1bRI07 Ob9El-b3bO 10 RESISTOR 10K .Il:. .125W I' TC=O+-2S 28400 Ob98-b3bO
Alf.Rl08 0757--0199 3 RESISTOR 21.5K 1::1. ,125W F TC=0+-100 24~46 C4 I/B--T 0'-215;:-1'

AlbRI09 Ob9B-7::68 5 RE:SISTO~ 21.~K t:t . O~W F TC=O+-IOO 2.4'54b C3"-1/8-TO 2152-F
AI6RII0 Ob98-01lbl (, I RESI~T(IR b.£>f.K ,1% ,12:5'" F TC:.:O .. ···25 213430 Ob98-6Bbl
A-I bRIll 0757-0199 3 RESISTOR 21.SK lX , t25W r TC~O+-ICO 24546 C4- l/B-TO-2152- I'
A1"Rl12 01>9B-72b8 5 RESISTOR 21 .~K IX .0511 F lC"O'-'IOO 24546 C3-1/S-TO-2152··r
AlbRI13 0698-3237 0 1 RESISTOR 5K .25'4 .12SW I' TC=O+-50 2B480 0498-3237

,~16RI14 0757-3199 3 RESISTOR 2t.5K 1% ,125W I' TC=O'-IOO 24546 C4 '1/B-TO-2152-F
A16Rl1~ Ob9B-72b8 5 RESISTOR 21.5K I:>: .05W F TC=O+--IOO 245·46 C3-\ /8-TO·-215~-F
AI6Rllb 06913--0172 2 1 RESISTtJR 4K .25~ .125W F TC-=0.-50 19701 MF4C1/S-T2-4001-C
AlbRI17 C757-0199 3 RESISTOR 21.5K IX .125W F TC=O->-IOO 24'546 C4-1/S-TO-2152-F
A16Rl18 J~9B-726B s RESI3TCsR 21.5K 1::1. .05W I' rC=O+--IOO 24~46 C3-1/8-TO-2t'52 F

Albf,1l9 ob98--B8bB 3 1 RESISTOR 2.215" .25% _125W I' TC=O+-IOO 28480 06~6-88bO

AlbRI~O NOT ASSIGNED
A1bRt21 0698-31'56 2 RESISTOR 14.7K 1::1. .125W F TCaO+-IOO 2454& C4-1/8-TO-1472-F
Alf.R122 0157 ·3280 3 aESISTOR IK 1::1. .125W I' TC=O'-IOO 24546 C4-1/B-TO-I031 -I'
Al bRI23 0698·-32&0 9 RESISTOR 4b4K 1::1. ,12511 I' TC=O>-IOO 2B4BO 01.98-32100

•

•

•
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PIO TABLE 6·3. A16REPLACEABLE PARTS
(HP PART NUMBER 5061·9058, SWEEP GENERATOR REPLACEMENT KIT)•

•

•

Reference
Designation

AtbR124
Al£.A125
A16Rl:!6
~16A127

AlbR12B

AlbR129
AlbRI30
A16RI31
AlbR132
A16R133

AlbR13~

AlI.RI3:5

AlbTPI
AlbTP2
AlbTP3
AlbTP4
A16TP~

AlbTPb
AlbTP7

AI6U1
AlbU2
AlblJ3
AlbU~

AlbU:5

AlbUb
AI6U7
AlbU8
A1W9
Al bUI0

AlbU11

All.VRI
A16VR2
AlbVR3
A16VR4
A16VR5

A16VRb
AlbVR7
AlbVR8
AlbVR9
Albl.'Rl0

A16VRli
AlbVR12

AlbWI

lI6NF'
A16HP
" 'bNP
A"6NP

HP Part
Number

0757-0280
0757-0280
075?-0442
06?8-31b7
0757-0462

0757'-041.2
Ob9B-31b7
2100",3109
Ob9B-31bO
07:57-0200

Ob9B-b901
0699-31:57

1251-01.00
1251-06110
1251-0600
0360 ·a077
1251-0600

1251-,0600
1251-0600

1821.-1058
5081-8117
1820 ·J223
tB2b-002b
1020-15~O

1820-1551
H120-'15S1
1820-1592
5081-B117
IB10-020B

1902-,0025
1902-0041
1902-0025
1902..3171
1902-3171

1902-3171
1'702-3171
1902-3171
1'n2-:1171
1902-,3171

1902-0041
1902-3171

8159-0005

120~-0202

HBo-·oon
40 ~0-0748

4040-0753

c
o

3
3
9
5
3

3
5
2
8
7

1
3

o
o
o
5
o

3
3
o
3
B

9
9
B
3
o

5

4
4
4
7
7

7
7
7
7
7

4
7

1
I>
3
o

Qty

I.

2
1
I
1

2

2
2

3

2

Description

RESISTOR tK 14 .125W F TC=Ci-lOO
RESISTOR tK 1% .t2~W F TC~O~-l~O

RESISTOP 10tl. i x .t25W r TC':.:O+-100
RESISTOR 2~k 1~ ,12:W F TC=Qi··10J
RESISTOR 75K 1~ .125W F TC:;.:0"·-100

RESISTOR 75K 1X .12~W F lC~J+-lJ~

RESISTOR 25K 1% ,125W r TC~O+-100

RESISTOR-TR~R ~K 10% C SIDE'ADJ 17-TRN
RESISTOR 31.6K 1% ,12~W F TC~0+-100

RESI5TdR 5.bZk 1% .12~W F TC=Ot-l00

RESISTOR 32.BK .5% .125W F TC~0+-50

nESISTOR 19.~K 1% ,12:W F TC=O'·-I~J

CONNECTOR"SGL COi'lT PIN 1.14-HII-BSC"Sl SQ
CONNECTOR-SGL CONT PIN 1, \-4-HII- [.6C-SZ SQ
CONi'l:O:CTOR-SGL CON'T PIN I, 14-HII,,·asc··sz SQ
TERHINAL-STUD SGL-TUR Sw~FRH-HTG

CONNECTOR-SGL CONT PIN 1.14·III1"DSC-Sl SQ

CONNECTOR-6GL CONT PIN 1 . 14-MM-9sc-n SQ
CONNECTOR-SGL CONT PIN 1, 14"MtI-BSC-SZ SQ

IC OP AMP GP B-TO-99 PKG
SCREEN 1026-0092
IC OP ':'MP GP TO-99 PKG
IC COMPARATOR PRCN TO-?? PI(G
IC GATE CMOS CR QUAD 2-INP

IC GATE CHOS AND QUAD 2-INP
IC GATE C~,OS AND "UAD 2"INP
IC INV CHOS HEX 1-INP
SCREEN lB2~'OJ?2

N:O:TWORI(-RES a-SIPbS, O~ OHM X 7

IC TEtlP XDCR TO-52 PKG

DIODE-·ZNR 101.' 5X DO-35 PD~, 4~ TC~·., 06"
DIODE"ZNR 5.l1V 5% DO-35 ?D=.4W
DIODE-ZNR 10V 5% DO-35 PD=,4W TC=<,06"
DIODE..ZNR 1IV 5" DO-'35 PD=. 4W TC=+. a1>2"
DIODE"ZNR ltv 54 DO-35 PD=,4W TC~+.062X

DIODC-ZNR 11V 5" DO-35 PD=,~W TC=+,062:t
DIODE-ZNR 11V 5" DO-35 PD~,4W TC~<,Ob24

DIeDE-ZNR I1V 5% DO--35 :"'O=.4W lc=+,n62X
DIODE-ZNR 11V 5" DO-35 PD=.4W TC=',062"
DIOD~--·l.NR l1V 5";( 00·35 PD::,4W TC=t,062X

DIOD[-ZNR S,llV 5% DO~35 PD:;,4W
DIODI",ZNR 11 'J 5% DO··35 PD=, 4W TC~+, 01.2"

JUtlPER. WIRE ;,2c AwG

MISCELLANEOUS

THERHAL LINK DUAL TO-18-CS
PIN·-ROLL ,062··IN·DIA ,2~'·IN·LG (:E-CU
EXTR· 'PC DD BlK POLYC ,062--DD-TH~.NS
ZX1R-PC DD GRN POLYC .Qb2-DD··THKNG

Mfr
Code

245~6

2~546

24546
24~46

24546

245-46
24546
a;l111
24546
24~46

20400
245-\0

20400
204BO
28480
20400
20400

20~BO

28400

Z8400
28480
3L505
01295
3L5fJ5

JL585
3L~65

04713
2B~eo

C1121

24355

20480
204BO
28480
~a~ao

28480

28480
20400
20~ao

20400
2B400

284BO
20~ao

2£480

28480
284BO
28400
2B4BO

Mfr Part Number

C4-I/B-TO 10Gl-F
C4"I/B-TO-l0J' F
C4 '1/'3-·TO ·\002 F
C~ 1/8-TO"25J2 F
C4· 1/0-TD-75C2-F

C4-1/B-TO-75J2-r
C4"l/0-TO -2502 F
·1;~r2J2

C4.. 1/0-TG· 311.2·F
C4-1/9-TO-S621 F

0~ge"b901

C~-I/B-TO-1962 F

12:51··0&0(;
1251-0600
1251-0600
Q3&0-O J7?
12~"51 ··ObO u

1251-0bJO
1251 ObOO

11126-1058
508'1 Mall '7
CA301AT
LM311L
CD4:J71~F

CD4UC1BF
CD40BtBF
MC 14Ub9\J[<CL
5001-8117
2111lAi,B3

AD!590JH

190::::-0025
1?02-:l041
1902--0025
1?02-3171
1?02··3171

l"IQ~-3171

1?02-3171
19J2-3171
1902· 3171
l'])2-3171

1S'O;>·0041
1902-3171

E,1~'j'i'-0005

~1205-02t;2

1430-0J73
404C-074B
4040"07~3

See introduction to this section for ordering mf'crrn at ro n
*lndicates factory selected value
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(i) DIGITAL Y GENERATOR •

+15V

R72
750

C57

~.I

LI
15

R76
237

WI

R79
10K

DGTL
VERT

C59

¢30.1
6

7

-t15VC74

~:.I

R62
2K

3

VR4
6.2V

+5V

UI4 14

16

: )VREF

!lAC

15

,
Il6 3 13 x-v O-A -5V

I R61
Rn R59

07 12 ... 'OOr2 1960
08 II 3

C73 3 R60 ST!E -F84
09 10 0.1 619

9
8

R74~3 C621". C78
16

Y ~.Ol .0082
011 8 19.6K

I
52

I012 7
64 3 - 15VF2

I013 6 -t15V

5
IZ8

014
256

015 4
512

-

Li
.n I TIJ'" I I I .-=-t-I~ -5V

'''k ~~ I. I~
GND3

U98 7 __ .2100

4

5

I

PIO FIGURE 8-32. A9 DATA CONVERTER ASSEMBlY. SCHEMATIC DIAGRAM (2 OF 21 (SERIAL PREFIX 2537A)
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FIGURE 8-36. A11 DVM DIGITAL ASSEMBLY. COMPONENT LOCATIONS (SERIAL PREFIX 2318Al
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@ 0 I SPLAY SCANNER OSC

•

.5Y

R5
237K

RB
31.6K

.5Y

R4
4.6K,.......---.---+
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INTRODUCTION:

This Manual Modification in conjunction with 85698 Operating
and Service Manual contains inforMation required to install, oper
ate, test, adjust, and service the Hewlett Packard Model 8569B
E42/H42 SprectruM Analyzer.

DESCRIPTION:

The 8569B Option E42 consists of:

•

The 11517A Option E42 consists of:

tl.!H!!i?.! _
85698 H42/400
11517A E42

11517A H42
11519A
11~i20A
5086-7721
5061-1086

~!~~r!Q!!Qn _
SpectruM Analyzer
External Mixer SysteM

External Mixer
Waveguide Taper Section
Waveguide Taper Section
321.4 MHz Diplexer
36" SMA Cable Ay.
Conversion Loss Charts*

Q!~
1
1

1
1
1
1
2 -.

The 85698 E42 conforMs to:

National Stock No.: 6625-01-124-5019
Purchase Description: SA-ALC/MMIREC/PD422
Contract No.: F41608-82-D-0136

*The Conversion Loss Chart indicates 11517A H42 conversion
loss verses frequency. Conversion Loss data is extrapo
lated froM swept MeasureMent of 11517A H42 in the E42 sys
teM with diode bias peaked for MiniMuM Mixer conversion
loss.

MANUAL CHANGES NECESSARY TO DOCUMENT OPT E42/H42

Changes in the Operating and Service Manual reflect the
~dditional or tighter specifications for the 85698 E42/H42 over
the 85698 Option 400.

en
<Jl
o
L'o
(JlJ:l ..u.I..L.-..";...{,~-I..O~,;,,..,

1424 FOUNTAIN GROVE PARKWA Y, SANTA ROSA, CALIFORNIA, 95401, U.S.A.
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MANUAL CHANGES NECESSARY TO DOCUMENT OPT E42/H42 CONTINUED:

SECTION II GENERAL INFORMATION, Change:

Table 1-1 Model 8569B Specifications
After Video Filter add:
INTERNAL PRESELECTOR

LOW BAND REJECTION:

0.01 to 1.8 GHz Low-pass Filter )50 dB above
2.10 GHz

After AMPLITUDE SPECIFICATIONS, AMPLITUDE RANGE
INTERNAL MIXER add:

•
AMPLITUDE RANGE - External Mixer
DaMage Level: )0 dBM or 0.1 erg

Gain COMpression: <1 dB for -15 dBM
Under Average Noise Level, change the Average Noise Level
(dBM) in Frequency Band (GHz) .01-1.8 froM -113 to -114
and in Frequency Band GHz 1.7-4.1 frOM -110 to -111.
Also in Frequency Band (GHz) add: Average Noise Level 
External Mixing using 11517A E42 External Mixing SysteM in
the table below:

Frequency First tF HarMonic Avg. Noise Level
_~gOJLi{;i!Jzl _!!:Lt1!J!_ __t1,gJ:!f1__ ______iQ~~l!____

18-26.5 321.4 6+ <-80
26.5-40 321.4 10+ <-70

*8569B H42 External Mixing Band adjusted for 11517A H42
Conversion Loss (AdjustMent, Paragraph 5-31).

3
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GENERAL INFORMATION CONTINUED: •
Under Frequency Response (with 0 or 10 dB of Input Attenuation)
change to read Frequency Response (with Input Attenuator set
to any value 10 to 50 dB).
Also add: External Mixer Frequency Response using 11517A E42
External Mixing SysteM.

Frequency Band (GHz) Frequency Response
( ± dB MAX)*

"18-26.5
~~6 . 5-40

4.5
4.5

*8569B H42 External Mixing Band adjusted for 11517A H42
Conversion Loss (AdjustMent, Paragraph 5-31). For ab
solute aMplitude calibration when using EXTERNAL MIX
ING MODE the INPUT ATTENUATOR Must be set to 30 dB.

Under Residual Responses (No signal present at Input) change
text to read: With 0 dB Input Attenuation and FundaMental
Mixing referenced to Internal Mixer Input (0.01-4.1 GHz):
(-100 dBM.
Following Signal Identifier Specifications add new heading
"DYNAMIC RANGE".

•
Second HarMonic Distortion:

1 . 7-18 GHz +30 dBM (-100 dB

THIRD ORDER INTERMODULATION:

Frequency
__ !:i{!Qg~__

Relative
~!§l~!:!!~n

0.01-1.8 GHz
1.7-18 GHz

-40 dBM
-10 dBM

50 KHz
100 MHz

5.-70 dBc
.i-l00 dBc

.'
4
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GENERAL INFORMATION CONTINUED:

Following SWEEP SPECIFICATIONS add the following new cate
gories and text:

SIGNAL INPUT SPECIFICATIONS

INPUT 0.01 to 18 GHz

Input Connecto~: Precision Type N FeMale
Input IMpedance, Input Attenuator at 10 dB
or More: 50Q nOMinal

VSWR: 1.5:1 0.01-1.8 GHz
2.0:1 1.7-18 GHz

LO EMission: (0 dB Input Attenuation)
(-10 dBM, 50 KHz-l.8 GHz
(-70 dBM, 1.7-18 GHz

11517A E42 EXTERNAL MIXER SYSTEM 18-40 GHz

Input Connector:

•
Model

11519A
11520A

Input Freq
__Bgng~ _

18-26.5 GHz
26.5-40 GHz

Connector

WR42
WR28

Input VSWR: 2.0:1 froM 18-40 GHz

Table 1-2 HP Model 8569B SuppleMental Characteristics:

Under the heading "AMPLITUDE CHARACTERISTICS" delete
Second HarMonic Distortion and Third Order InterModu
lation. Delete SIGNAL INPUT CHARACTERISTICS, INPUT
50Q 0.01 to 22 GHz. These iteMS are now Specifi
cations and contained in Table 1-1.

SECTION IV: PERFORMANCE TESTS

ERRATA

Page 4-1, Table 4-1: Delete "4-17"
Delete "4-22"

JUL 14) 1983
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SECTION IV PERFORMANCE TESTS CONTINUED:

Add as follows:
•

4-27
4-28
4-29
4-30
4-31
4-32
4-33

HarMonic and InterModulation Distortion
IMage Responses
LO EMission
Input IMpedance
Gain COMpression for External Mixing
Average Noise Level
Frequency Response

Page 4-19, paragraph 4-14:

Under SPECIFICATION change "8.5 GHz" to "4.1 GHz".

Page 4-22, step 9:

Delete step 9.

Page 4-25, paragraph 4-16:

Under SPECIFICATION change "(-90 dBM" to "(-100 dBM ref
erenced to the input of the Mixer."

Under DESCRIPTION replace paragraph wi th: "Residual •
responses are Signals present on the display with no
input to the analyzer. A reference level is selected
that will allow the operator to see signals less than
-93 dBM in the .01-1.8 GHz Band and -90 dBM in the 1.7-4.1
GHz Band. The two fundaMental Mixing bands (.01-1.8
GHz and 1.7-4.1 GHz) are slowly swept through their
entire ranges in several increMental spans while the
display is observed. Any residual responses that appear
Must be less than -93 dBM for the .01-1.8 GHz Band and
-90 dBM for the 1.7-4.1 GHz Band. This is equivilent to
(-100 dBM a~ the input to the Mixer for both bands.

Page 4-25, step 3:

Change "Any residual responses Must be less than -90 dBM
(below -30 graticule line) to "Any residual response Must be
below -93 dBM (1 1/2 Minor divisions below the -30 grati
cule line) for the .01-1.8 GHz Band and below -90 dBM
(below the -30 graticule line) for the 1.7-4.1 GHz Band .

•JUL 14, 1983
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PERFORMANCE TESTS

4-27 HARMONIC AND INTERMODULATION DISTORTION TESTS

SPECIFICATION:

Second HarMonic Distortion:

Frequency Range Input Power Relative Distortion

1 .7 to 18 GHz -10 dEeM -100 dEle

InterModulation Distortion:

For two Input Signals with
Total Power Signal Sep .

•
Freq. Range

1.7 to 18 GHz

o. 01 to 18 GHz

-10 dEeM

-40 dEeM

1100 MHz

2.50 KHz

Relative Distortion

-100 dEec

-70 dIce

DESCRIPTION:

Second harMonic distortion in the preselected bands is checked with
a signal source and low-pass filter. The low-pass filter ensures
that the harMonics Measured are due to the analyzer and not the
source. Third order interModulation distortion is Measured in the
pr~selected bands with two signal sources. To prevent source
interaction, the synthesizer outputs are padded and COMbined in a
reactive power divider.

NOTE

EquipMent listed is for two test setups, Figures 4-25 and 4-26.

7
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PERFORMANCE TESTS

4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS

EQUIPMENT:

•
HP 8672A
HP 436A
HP 8481A

OMni-Spectra 2090-6202-00
HP 8493B Option 020
HP 8493B Option 003
HP 11688A
HP 8120-3124

Synthesized Signal Generator (2 Req.)
Power Meter
Power Sensor
Reactive Power Divider
20 dB Attenuator
3 dB Attenuator
Low-Pass Filter
6t eM (24 in.) Cable Assy, SMA Male
Connectors (2 Required)
Adapter, Type N Male to SMA FeMale
(3 required)
Type N FeMale to SMA FeMale
Adapter, SMA Male to SMA Male
BNC Tee
10 dB Attenuator (2 required)

PROCEDURE:

HarMonic Distortion

HP 1250-1250 Adapter
HP 86290-60005
HP 1250-1159
HP 1250-0781
HP 8493B Opt 010

•
1. Connect output of 8672A to input of 8569B without low pass fil

ter in between. Set synthesizer frequency to 4000.000 MHz and
output level to -20 dBM.

2. Set all spectrUM analyzer controls to norMal (green) settings.
Set FREQUENCY BAND GHz to 1.7-4.1, FREQUENCY SPAN/DIV to 1 MHz
and TUNING to 4.000 GHz. Set INPUT ATTEN to 0 dB, REF LEVEL dBM
to -10, and REFERENCE LEVEL FINE to O. RESOLUTION BW should
be coupled (push in) to FREQUENCY SPAN/DIV control. Adjust PRE
SELECTOR PEAK to peak signal on display.

3. While keeping signal centered on display with TUNING control
reduce FREQUENCY SPAN/DIV to 1 KHz. Uncouple RESOLUT~ON BW and
set to .1 KHz. Press SAMPLE button. Set REF LEVEL dBM to -50
and VIDEO FILTER to .03.

•
1424 FOUNTAIN GROVE PARKWA Y, SANTA ROSA CALIFORNIA 95401, U.S.A.
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PERFORMANCE TESTS

4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS CONTINUED:

•

SPECTRUM ANALYZER

INPUT
50n

LPF (2.8 GHz)

SYNTHESIZER

Figure 4-25. HarMonic Distortion Test Setup (1.7 to 18 GHz)

4. Connect low pass filter in between synthesizer and spectruM ana
lyzer as in Figure 4-25. Set synthesizer frequency to 2000,000
MHz.

!5, Any signal visible above the noise at the CENTER FREQUENCY should
be below -60 dB horizontal graticule line,

1424 FOUNTAIN GROVE PARKWA Y. SANTA ROSA. CALIFORNIA, 95401, U.S.A.

JtJL 14) 1983
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PERFORMANCE TESTS

4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS CONTINUED:

&. Set both 8672A frequency synthesizers as follows:

•
RANGE
METER MODE
RF OUTPUT
ALC
AM
FM DEVIATION MHZ

+10 dBM
LEVEL
OFF
INT
OFF
OFF

7. Connect equipMent as shown in Figure 4-26 with output of the
3 dB attenuator connected to spectruM analyzer INPUT 50 OhM,

SPECTRUM ANALYZER POWER METER

FRED
STANDARD

INT

SYNTHESIZED
SIGNAL GENERATDR

INPUT
son

FRED
SYNTHESIZED STANDARD

SIGNAL GENERATOR EXT
•

POWER
SENSOR

r
~ ADAPTER

I 3 dB
I
I ATTENUATOR

ADAPTER

SMA CABLE ASSY

20dB
ATTENUATOR

RF
OUTPUT

ADAPTER

SMA CABLE ASSY

Figure 4-26. InterModulation Distortion Test Setup

0, Set one synthesizer to 2099,950 MHz, the other to 2100,000 MHz .

JUL 14, 1983
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PERFORMANCE TESTS

4-27. HARMONIC AND INTERMODULATION DISTORTION TEST CONTINUED:

9. Set norMal (green) settings, except as indicated, and other spec
truM analyzer controls as follows:

10. Set RF OUTPUT switch to ON on both synthesizers. Adjust PRE
SELECTOR PEAK to peak signals on display. Set REF LEVEL dBM
to -40. Adjust OUTPUT LEVEL for -43.000 dBM reading as seen
on spectrUM analyzer.•

TRACE A
TRACE 9
FREQUENCY BAND GHz
INPUT ATTEN
REF LEVEL dBM
REFERENCE LEVEL FINE
RESOLUTION BW
FREQUENCY SPAN/DIV
TUNING
VIDEO FILTER
TUNING STABILIZER

WRITE
WRITE
1.7-4.1
o dB
-10
-3 dB
Coupled (pushed in)
.2 MHz
2.100 GHz
0.1
OUT

NOTE

Be careful to flex the cable asseMblies as little
as possible, as flexing can cause a change in the
Measured power level. To MiniMize flexing, place
the power sensor close to the analyzer input.

11. Using TUNING control center the two signals on the display.
Adjust REF LEVEL dBM to -60 dBM and REFERENCE LEVEL FINE to
o dB. While keeping the signals centered on screen reduce
FREQUENCY SPAN/DIV to 20 KHz.

11
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PERFORMANCE TESTS •
4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS CONTINUED:

12. Uncouple RESOLUTION BW and set to .3 KHz. Both interModulation
products (2.5 divisions to the left of the lower frequency sig
nal and to the right of the upper frequency signal) should be
below the -50 dB graticule line.

13. ReMove 20 dB attenuator froM setup and place one 10 dB attenua
tor at the output of each synthesizer. (There should only be
one 10 dB attenuator at e u.tp ut of each synthesizer.)

14, Set one synthesizer to 4000.000 MHz and the other 3900.000 MHz
Turn both synthesizer RF OUTPUT switches to OFF.

15. Connect the output of the 3 dB attenuator to the power sensor
as shown in Figure 4-26.

16. Set one synthesizer RF OUTPUT switch to ON and adjust OUTPUT
LEVEL for a power Meter indicaton of -13 dBM !0.20 db. Return
the RF OUTPUT switch to the OFF setting.

17. Set other synthesizer RF OUTPUT switch to ON and adjust OUT-
PUT LEVEL for a power Meter indication of -13 dBM !0.20 db. Set
both synthesizer RF OUTPUT switches to the ON position (power
Meter reading should be approxiMately -10 dBM),

•
18, Connect the output of the 3 dB attenuator to the analyzer input

as shown in Figure 4-26.

19. Set the FREQUENCY SPAN/DIV control to SO MHz, the RESOLUTION
BW to 1 MHz, the REF LEVEL dBM control to -10. (The REFERENCE
LEVEL FINE control should still be set to -0). Couple (push-in)
FREQUENCy'SPAN/DIV to RESOLUTION BW, Set VIDEO FILTER to OFF.

20, Adjust the lower fundaMental signal (3900.000 MHz) to 4100.000
MHz. Adjust TUNING control to center display at 4100.000 MHz
signal, While keeping this signal centered on the display ad
just FREQUENCY SPAN/DIV to 20 KHz.

21. Uncouple RESOLUTION BW, set to .1 KHz, and adjust the REF LEVEL
dEeM to -50.

(]I
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PERFORMANCE TESTS

4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS CONTINUED:

22. Adjust the 4100.000 MHz synthesizer frequency to 3900.000 MHz.
Press START/RESET to update trace.

23. Any signal displayed at the CENTER FREQUENCY on the spectruM
analyzer should be below the -60 dB horizontal graticule line.
(NOTE: Displayed noise May be above -60 dB horizontal grati
cule line. If this occurs set VIDEO FILTER to .3 and press
SAMPLE.)

24. Set FREQUENCY SPAN/DIV to 50 MHz/DIV, RESOLUTION BW to 1 MHz
and couple (push in) controls. Set REF LEVEL dBM to -20.
Adjust TUNING control to 3.800 GHz.

25. Adjust upper frequency signal (4000.00 MHz) to 3800.00 MHz.
While keeping this signal centered on the display, adjust
FREQUENCY SPAN/DIV to 20 KHz.

•
26. Uncouple RESOLUTION BW, set to .1 KHz, and adjust REF LEVEL dBM

to -50 .

27. Adjust 3800.00 MHz signal back to 4000.00 MHz. Press START/RE
SET to update trace.

28. Any signal displayed at the CENTER FREQUENCY should be below
the -60 dB horizontal graticule line. (NOTE: Displayed noise
May be above the -60 dB graticule line. If this occurs set
VIDEO FILTER to .3 and press SAMPLE.)

IMAGE RESPONSES TESTS

SPECIFICATION:

IMage responses (due to the Mlxlng of signals two tiMes the IF
frequency - 2 x 321.4 MHz - above or below the tuning frequency):

(-70 dBe, 1.8 to 18 GHz

Low Band Rejection: (-50 dBc above 2.1 GHz

13
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PERFORMANCE TESTS •
4-28. IMAGE RESPONSES TESTS CONTINUED:

DESCRIPTION:

IMage responses are checked by setting the analyzer center frequency
to several frequencies across the analyzer range & tuning a leveled
signal source to the frequencies deterMined by the tuning equation,
F = nF ± F Input signals at these frequencies will excite all
sig LO IF possible iMage responses for a given 1st LO frequen-

cy and all positive integer values of n.

SPECTRUM ANALYZER SYNTHESIZER

SMA CABLE ASSEMBLY •
Figure 4-27. IMage Responses Test Setup

EQUIPMENT:

Synthesized Signal Generator
61 CM (24in.) Cable AsseMbly,

SMA Male Connectors
~dapter, Type N Male to SMA

FeMale (2 required)

HP 8672A

HP 8120-8124

HP 1250-1250

PROCEDURE:

1. Connect equipMent as shown in Figure 4-27 with synthesizer
output connected to analyzer input.

•JUL 14, 1983""o
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PERFORMANCE TESTS

4-28. IMAGE RESPONSES TESTS CONTINUED:

Procedure Continued:

2. Set controls of 8672A as follows:

METER MODE
RF OUTPUT
OUTPUT LEVEL

RANGE
VERNIER

ALC
AM
FM DEVIATION MHz

LEVEL
ON

00 dB
Fully Counterclockwise

INT
OFF
OFF

3, Set the synthesizer frequency to 2000,00 MHz.

4. Set norMal (green) setting, except as indicated) and other
spectruM analyzer controls as follows:

• FREQUENCY BAND GHZ
INPUT ATTENUATOR
REF LEVEL dBM
REF LEVEL FINE
RESOLUTION BW
FREQUENCY SPAN/DIV
TUNING
VIDEO FILTER

1.7 to 4.1
10 dB
o
o

Coupled (pushed in)
.2 MHz
2.00 GHz
.03

5. Using TUNING control center signal on CRT display, adjust
OUTPUT LEVEL. of synthesizer to place the peak of the signal
trace at the reference level line.

6. Set the synthesizer to the frequency in Table 4-24 corres-
ponding to an analyzer center frequency of 2 GH~, The Maxi-
MUM allowable aMplitude of the spurious response at the analy
zer center frequency for each setting is shown in the follow
ing table:

15
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PERFORMANCE TESTS

4-28. IMAGE RESPONSES TEST CONTINUED:

Table 4-24 IMage Responses

•
Center Frequency

GHz
Synthesizer Frequency

MHz
MaxiMUM Displayed

Spurious AMpl. (dBM)

111
en
a

2 2642.800 -70
3 3642.800 -70

2357.200 -70
5 5642.800 -70

4357.200 -70
9 9642.800 -70

8357.200 -70
12 12642.800 -70

11357.200 -70
15 15642.800 -70

14357.200 -70
17 17642.800 -70

16357.200 -70

7. Repeat steps 3 through 6 for all reMaining CENTER FREQUENCY
and synthesizer setting in Table 4-24. Steps 3 through 5 need
only be done once for each CENTER FREQUENCY.

S. Set the synthesizer OUTPUT FREQUENCY to 2100.00 MHz.

9. Select the 1.7 to 4.1 GHz frequency band, set FREQUENCY SPAN/
DIV to 10 MHz) and adjust the TUNING control to center signal
on the CRT display.

10. Adjust OUTPUT LEVEL of synthesizer to place the peak of the
signal trace at the REFERENCE LEVEL line.

11. Select the .01 to 1.8 GHz frequency band and set the FREQUEN
CY SPAN MODE to FULL BAND.

12. All Spurious products Must be below the -50 dB graticule line.
Verify spurious products are due to input signal by disconnect
ing input signal and terMinating INPUT 502 with a Type N
Male 502 terMination.

JUL 14> 1983
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PERFORMANCE TESTS

4-29. LO EMISSION

SPECIFICATION:

Frequency Range L,a. Power Level

50 KHz to 1.7 GHz (0 dB atten)
1 .7 to 18 GHz

less than -10 dBM
less than -70 dBM

DESCRIPTION:

A spectruM analyzer is used to Measure the local oscillator
Dutput power froM the INPUT 50Q of the 8569B spectruM ana
lyzer.

•
E:QUIPMENT:

SpectruM Analyzer
Cable AsseMbly (SMA Plug) both ends)
Adapter) Type N Male to SMA FeMale

(2 required)

HP 8566A
HP 8120-1578

HP 1250-1250

SPECTRUM ANALYZER SPECTRUM ANALYZERD' "oooou

lI~o ....~
I 18001 'I" •• 6 co . ,:. '~~~II @. ~ .~.

• DC. '.!:J:J0 DC
_______ lac '.0 DO 0

I~-- - i = c 0 ~Ij)ICof;~~(i) 0_ .::J _ oooe

66666 g:: 0 =8B88
INPUT 50n:00000 o~lIi__CC::__ o:::J_::;;:;

ADAm. {

RF INPUT

ADAPTER }

SMA CABLE ASSEMBLY

Figure 4-28. LO EMission Test Setup

17
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PERFORMANCE TESTS •
4-29, LO EMISSION CONTINUED:

PROCEDURE:

1. Set all norMal (green) spectruM analyzer setting, except as
indicated and other controls as follows:

FREQUENCY BAND GHz
F~REQUENCY GHz
AUTO STABILIZER
FREQUENCY SPAN MODE
RESOLUTION BW
INPUT ATTENUATION
REF LEVEL dBM
REFERENCE LEVEL FINE

0,1-1.8
0,0000 GHz
OFF (IN)
ZERO
3 MHz
o dB
-10
o

2, Press the 2 to 22 GHz pushbutton (green) on the 8566A front
panel and set START FREQ to 2.0 GHz and STOP FREQ to 4,5 GHz.

3, Set REFERENCE LEVEL to 0 dBM on the HP 8566A and press MAX
HOLD,

4. Slowly, turn the 8569B frOM 0,000 GHz and note signal level
that is displayed on the 8566A, The signal aMplitUde should
be less than -10 dB.

Set HP 8569B FREQUENCY SPAN MODE to FULL BAND and SWEEP TIME/
DIV to 2 sec. Press CLEAR/WRITE on the 8566A and set the
8566A VIDEO FILTER to 30 KHz and the RESOLUTION BW to 300 KHz,
Measure the LO power for each of the frequency bands as shown
in Table 4-25,

HP 8569B HP 8566A MaxiMuM
Freq. Band GHz Start Freq. GHz Stop Freq. GHz LO Power

Level (dBM)

1 , '7,-4 , 1 2.0 4.5 -70
3,8-8.5 2,0 4,5 -70
5,8-12.9 2.0 4.5 -70
8,5-18,0 2.0 4,5 -70

Table 4-25. LO EMission LiMits

•

•
1424 FOUNTAIN GROVE PARKWAY. SANTA ROSA. CALIFORNIA, 95401, U.S.A.
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PERFORMANCE TESTS

4-30. INPUT IMPEDANCE

13PECI.FICATION:

VSWR (10 dB input Atten.) 1.5:1
2:1

10 MHz to 1.8 GHz
1 .8 to 18 GHz

DESCRIPTION:

The return loss of the HP 8569B SpectruM Analyzer INPUT 500
is Measured with a swept frequency response test set up. In
the preselected bands (1.7 to 18 GHz) the source and the spectruM
analyzer are phase locked to insure that the input signal (inc.i
dent signal) is always in the passband of the preselector.

NOTE:

JUL 14, 1983

19

HP 8620C/86290B H08
HP 86222A

HP 8709A, Opt. Hl0
HP 3312A

HP 11667A, Opt 002
HP 8742B
HP 11525A
HP 11534A

HP 86390-60005
HP 1250-1404
HP 11592-60001
HP 8120-1578
HP 8502 Opt. H26
HP 8755S, Opt. 004

HP 11853A
Required) HP 1250-1475

HP 116658
HP 11692D Opt. 001
HP 777D Opt. H18
HP 1250-1250

Sweep Oscillator
RF Plug-in
Synchronizer
Function Generator
Power Splitter
Crystal Detector
Adapter, APC-7 to type N Male
Adapter, APC-7 to SMA FeMale
Adapter, SMA FeMale to Type N FeMale
Adapter, SMA FeMale to Type N Male
Test Cable SMA FeMale to BNC Male
Cable AsseMbly (SMA plug, both ends)
50Q TranSMission/Reflection Test Set
Frequency Response Test Set
502 Type N Accessory Kit
Adapter Type N Male to Male (2
External Modulator
Coupler
Coupler
Adapter Type N Male to SMA FeMale

The HP 8350A Sweep Oscillator May be substituted
for the 8620C in this proc.edure

EQUIPMENT:

v"o
Ul
::r: :-=- _
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PERFORMANCE TESTS

INPUT IMPEDANCE CONTINUED:
•

PROCEDURE:

1. Set all norMal (green) settings, except as indicated, and
other spectruM analyzer controls as follows:

FREQUENCY BAND GHz
INPUT ATTEN
REF LEVEL dBM
REFERENCE LEVEL FINE
FREQUENCY SPAN MODE
TUNING
AMPLITUDE SCALE

.01-1.8
10 dB
-10
o
FULL BAND
Full Counterclockwise
2 dB LOG/DIV

2. Using .01 to 2.4 GHz sourc., connect equipMent as shown in
Figure 4-29. Set HP 8502A RF INPUT ATTENUATION dB to O.

•
POWER
SPLITTER

ADAPTER

TRANSMISSION/REFLECTION
TEST SET

ADAPTER

SPECTRUM ANALYZER

FREQUENCY RESPQNSE
TEST SET

Z AXISBLANKING

DETECTOR
CRYSTAL
DETECTOR

Figure 4-29. 10 MHz to 1,8 GHz Return Loss MeasureMent

JUL 14, 1983 •
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PERFORMANCE TESTS

4.30. INPUT IMPEDANCE CONTINUED I

3. Set the sweep oscillator start frequency to 10 MHz and the stop
frequency to 1.8 GHz, adjust the HP 86222A POWER LEVEL to +13,
and set sweep tiMe to 100 Msec.

4. Disconnect the HP 8502A TEST PORT froM the spectruM analyzer
INPUT 502. Connect type N FeMale short to the TEST PORT.

5. Set the controls as follow on the HP 8755Cl

6. Adjust the Reference Position control (screw driver adjust) to
position the trace on the center horizontal graticule line.

•

~h~n!!~.!_l
dBIDIV
Display
Video Filter
Reference Level
Reference Level Vernier

~b.g!lQ.~!._~
All pushbuttons OUT

10
Reference Position
OFF (out)
-00
ON

7. Press Channel 1 AIR and adjust the REFERENCE LEVEL VERNIER to
position the trace on the center horizontal graticule line
(this line now represents 0 dB return loss).

8. Disconnect the type N FeMale short frOM TEST PORT and connect
TEST PORT directly to the spectruM analyzer INPUT 502.

9. The return loss displayed Must be greater than 14 dB (SWR=1.5:1)

RETURN LOSS

SWR

PRESELECTED BANDS 1.7 to 18 GHz

JUL 14, 1983""o
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4-30. INPUT IMPEDANCE CONTINUED:

10. ReMoue .01 to 2.4 GHz RF plug-in froM sweep oscillator MainfraMe
and replace with 2 to 22 GHz RF plug-in. Select band 4 (2.0-
22 GHz on HP 8620C Sweep Oscillator. Connect equipMent as shown
in Figure 4-30 with 777D Opt. H18 coupler setup.

11. Set TRACE A and TRACE B to STORE BLANK , SWEEP SOURCE to EXT ,
and FREQUENCY BAND GHZ to 1.7-4.1. Set sweep oscillator to
CW Mode and adjust CW control to approxiMately 2.9 GHz. Set
sweep·oscillator to F x 10 (on HP 8350A , set CF control to 2.9
GHz and F) initially, to 1GHz). Set Mode switch to Manual
sweep and set Manual sweep control fully counter-clockwise.
Adjust F control until phase-lock occurs (MiniMuM phase errors).
Set Manual control fully clockwise. Signal should be at right
hand edge of CRT display. If necessary readjust F and CW con
trols to obtain phase-lock across entire frequency band. Set
TRACE A and TRACE B to WRITE and set PRESELECTOR PEAK CONTROL
to center of green region.

•
SYNCHRONIZER

86222A
RFPLUG·IN

III~
RF eXT
OUTPUT INPUT

BNC TEE

EXT
SWEEP INPUT

FREOUENCY RESPONSE
TEST SET

DETECTOR

INCIDENT INPUT

DIRECTIONAL
COUPLER

ADAPTER

CRYSTAL
DETECTOR )

MODULATOR

Figure 4-30. Input IMpedance Test for Preselected Bands
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PERFORMANCE TESTS

4-30, INPUT IMPEDANCE CONTINUED:

12. Repeat steps 4 through 8, The return loss displayed Must be
greater than 9.5 dB (SWR=2:1),

Return Loss

SWR

13, Set spectruM analyzer FREQUENCY BAND GHz to 3,8-8,5, Set both
TRACE A and TRACE B to STORE BLANK. Replace 777D Opt. H18 with
11b92D coupler,

14, Turn on HP 8709A and phase lock sweep oscillator as follows:

a. Set sweep oscillator MODE switch to MANUAL with Manual sweep
control fully counterclockwise,

•
b, Set sweep oscillator start frequency to low frequency of

selected spectruM analyzer FREQUENCY BAND GHz and adjust
start frequency for synchronizer phase lock (MiniMUM phase
error), Phase lock error switch should be set to negative
(-) for bands 1 through 4 and to positive (+) for band 5.

c. Set sweep oscillator Manual sweep control fully clockwise
and stop frequency to high frequency of selected spectruM
analyzer FREQUENCY BAND GHz, Adjust stop frequency for
synchronizer phase lock (MiniMUM phase error).

d. Set sweep oscillator to AUTO (or TIME) sweep (=10 seconds).

e. Check spectruM analyzer CRT display for phase lock during
sweep, If the systeM is breaking phase lock, adjust both
start and stop frequencies during slow sweep (=10 seconds)
to obtain phase lock. Set TRACE A and TRACE B to WRITE.

15. Repeat steps 4 through 8. The return loss displayed Must be
greater than 9.5 dB (SWR=2:1)

Return Loss

23
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PERFORMANCE TESTS •
4-30 I INPUT IMPEDANCE CONTINUED:

16, Set spectruM analyzer FREQUENCY BAND GHz to 5.8-12.9. Set
TRACE A and TRACE B to STORE BLANK. Repeat step 14.

17. Repeat steps 4 through 8. The return loss displayed Must be
greater than 9.5 dB (SWR=2:1)

Return Loss

SWR

18. Set spectruM analyzer FREQUENCY BAND GHz to 8.5-18. Set phase
lock switch on HP 8709A to '+'. Set both TRACE A and TRACE B
to STORE BLANK. Repeat step 14.

19. Repeat steps 4 through 8. The return loss displayed Must be
greater than 9.5 dB (SWR=2:1)

Return Loss

SWR •
4-31, GAIN COMPRESSION FOR EXTERNAL MIXING

SPECIFICATON FOR WAVEGUIDE INPUT (18.0 TO 40 GHz) USING HP11517A
E42 EXTERNAL MIXER SYSTEM:

1 dB for -15 dBM input level.

DESCRIPTION:

Gain COMpression is checked by changing the input signal froM 10 dB
less than the MaxiMUM iput setting to the level of the MaxiMUM in
put setting, The signal will COMpress (indicate less than a 10 dB
change in signal level). The aMount of cOMpression Must be less
than 1 dB,

JUL 14) 198:3 •
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GAIN COMPRESSION FOR EXTERNAL MIXING CONTINUED:

EQUIPMENT:

4-31.
•

Sweep Oscillator
I~F Plug-in
Power Meter
TherMistor Mount
Waveguide Attenuator
Isolator
10 dB Coupler
Low Pass Filter
LeYeling AMplifier

HP 8690B
HP 8696A
HP 432A

HP K486A
HP K382A
AAHCO K201
HP K752C
HP K362A
HP 8404A

" '-'.-.... ~

~".,: ...~~ ....
EXT""

SWEEP OSCILLATOR

IOdS COUPLER

o

TOU'."

AlCOAOUI

I :THERMISTOR
1I0UIlT

LEVELING
POWER METER AMPLIFIER

FROM
.(CORDIII

OUTPUT ••

DIPLEXER

WAVEGUIDE
WAVEGU I DE A"EIlUATOR

TAPER SECT IO~rr-fls="*---2i:========>---~

"2

SPECTRUM ANALYZER

•
Figure 4-31 Gain COMpression Test Setup

PROCEDURE:

1. Connect equipMent as shown in Figure 4-31. Set norMal (green)
settings, except as indicated, and other spectruM analyzer con
trols as follows:

25

JUL 14, 19B3

14.5-26.6
o dB
-10
o
Coupled (pu~hed in)
20 MHz
18.00 GHz
.003

FREQUENCY BAND GHz
INPUT AT lEN
REF LEVEL dBM
REFERENCE LEVEL FINE
RESOLUTION BW
FREQUENCY SPAN/DIV
TUNING
VIDEO FILTER
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o
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4-31. GAIN COMPRESSION FOR EXTERNAL MIXING CONTINUED:

2. Select 8-12.4 GHz Mode on sweep oscillator control unit. Set to
CW Mode with ALC and all AMPLITUDE MOD buttons out. With RF at
standby adjust CW control to 18.00 GHz. Set FUNCTION to START
STOP Mode and AMPLITUDE MOD to EXT AM.

3. Set power Meter CAL FACTOR to Match therMistor calibration at
18 GHz. Set MOUNT RESISTANCE to 200 OhM. Set RANGE to COARSE
ZERO and adjust pot to zero Meter. Set RANGE to -5 dBM ~ press
FINE ZERO MOMentarily. Set leveling aMplifier GAIN to Mid
range.

•

4. Adjust' waveguide attenuator to MAX. Turn sweep oscillator RF
on and··set sweep oscillator POWER LEVEL full on (CW). Adjust
leveling aMplifier POWER LEVEL to a -10 dBM reading on power
Meter (-5 dBM scale reading). Set waveguide attenuator to 25 dB

0:'
oJ. Adjust the spectruM analyzer TUNING control to center the sig

nal on the display while decreasing FREQUENCY SPAN/DIV to 1 MHz .
Press and hold SIG IDENT pushbutton to verify that the signal
displayed is at 18.00 GHz. Adjust TUNING until 18.00 GHz signal
is located and identified. •

&. Adjust the EXT MIXER BIAS control to peak signal. Adjust the
REFERENCE LEVEL controls to position signal at the FREQUENCY
LEVEL line. Uncouple the RESOLUTION BW and FREQUENCY SPAN/
DIV control and set RESOLUTION BW to 3 MHz.

7. Set AMPLITUDE SCALE to 1 dB.
control again. Center signal
FINE control to place peak of
graticule line.

Peak signal with EXT MIXER BIAS
on CRT and adjust REFERENCE LEVEL
signal at convenient horizontal

a. Increase the attenuation of the waveguide attenuator to 35 dB.
Adjust the REF LEVEL dBM (do not adjust the REFERENCE LEVEL
FINE> to return the signal on the display. Record deviation
frOM reference established in step 71 dB. This is the step-'
gain error. (Values above the reference line are positive;
values below are negative.)

JUL 14) 1983 •
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PERFORMANCE TESTS

4-31. GAIN COMPRESSION FOR EXTERNAL MIXING CONTINUED:

9. Adjust waveguide attenuator to 25 dB. Adjust REFERENCE LEVEL
controls (REF LEVEL dBM and REFERENCE LEVEL FINE) to place
peak of signal at convenient horizontal graticule line (saMe
line established in step 8).

10. Decrease the attenuation of the waveguide attenuator to 15 dB.
Adjust REF LEVEL dBM (do not adjust REFERENCE LEVEL FINE) to
return the signal on the display. Record deviation frOM ref-
erence set in step 71 dB.

SPECIFICATION:

11. To calculate gain cOMpression) algebraically subtract step'
gain error (Step 7) froM deviation recorded in step 11. Gain
cOMpression should be less than 1 dB.

•
4-32. AVERAGE NOISE LEVEL

MaxiMUM average noise level with 1 kHz resolution bandwidth) 0 db in
put attenuation, and the video filter set to NOISE AVG position, is
given in Table 4-26.

Table 4-26. Average Noise Level Specifications

Frequency First HarMonic Average Noise Level
Band GHz IF (MHz) Mode dBM dBuV

0.1-1.8 2050 1- -114 -7
1 .7-4.1 321.4 1- -111 -4
3.8-8.5 321.4 2- -107 0
5.8-12.9 321.4 3- -100 +7
8.5-18 321.4 4+ -95 +12
10.5-22 321.4 5+ -90 +17
12.4-26.5 321.4 6+ -80 +27
21-44 321.4 10+ -70 +37

JUL 14) 1983
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4-32. AVERAGE NOISE LEVEL CONTINUED:

I>ESCRIPTION:

Average noise level is checked in all internal ~ external Mixer
frequency bands. The MaxiMuM noise level of each frequency band
is located with FREQUENCY SPAN MODE set to FULL BAND. The MaxiMuM
noise level is isolated, and MaxiMUM average noise is observed for
each frequency band. In the external Mixing bands an external
source and power Meter are used to absolute aMplitude calibrate
the HP 8569B.

EQUIPMENT:

PROCEDURE:

Waveguide Attenuator
Sweep Oscillator/Control Unit
RF Plug-in
Power Meter
TherMistor Mount
10 dB Coupler
Isolator
Low Pass Filter
Leveling AMplifier

HP K382A
HP 8690B
HP 8696A Opt 554
HP 432A
HP K486A
HP K752C
AAMCO K201
HP K362A
HP 8404A •

1. With norMal setting (green), set spectruM analyzer controls
as follows:

TRACE A WRITE
TRACE B STORE BLANK
FREQUENCY BAND GHz 0.1-1.8
INPUT ATTEN 0 dB
REF LEVEL dBM -60
REFERENCE LEVEL FINE -12
RESOLUTION BW 1 KHz, Uncoupled
FREQUENCY SPAN MODE FULL BAND

2. Observe sweep in FULL BAND. Using TUNING control, tune Marker
to point of highest noise level. (A typical trace is shown in
Figure 4,-32.)

NOTE: Do not tune Marker beyond band edge.

JUL 14, 1983 •
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FhDW HEWLETT
~~PACKARD

PERFORMANCE TESTS

AVERAGE NOISE LEVEL CONTINUED:

3. Set FREQUENCY SPAN MODE to ZERO SPAN AND VIDEO FILTER to NOISE
AVERAGE. Adjust REF LEVEL dBM to place noise trace at top o~

screen. Set AMPLITUDE SCALE to ldB. Set TRACE A to STORE VIEW
and Measure noise level. Record results in Table 4-27.

4. Set FREQUENCY BAND GHz to 1.7-4.1 and AMPLITUDE SCALE to to dB.
Set TRACE A to WRITE) FREQUENCY SPAN MODE to FULL BAND) and REF
LEVEL dBM to place noise peaks near top of display. Locate and
Measure MaxiMUM average noise level as in steps 2 and 3. Mea
sure and record average noise level for each successive FRE
QUENCY BAND GHz setting. (intl.Mixing)

Figure 4-32 .
Average Noise Level

MeasureMent) 3.8-8.5 GHz

•
Frequency
Band GHz

.Ot-l.8
1 .7-4.1
3.8-8.5
5.8-12.9
8.5-18
10.5-22
12.4-26.5
21-44

,----_...
'KR 1.1455 Glz 5I'AII F\ll RESBVll9lz if .1l21

. ~EF -72 <Ilo 18<Ill ATIDI 8 <II SIP AUTO. SIft

V

,

!~~!~_~=gz~__e~~r~g~_~Q!§~_b~~~l
First HarMonics Average Noise

IF (MHz) Mode dBM
2050 1- -114
321.4 1- -111
321.4 2- -107
321.4 3- -100
321.4 4+ -95
321.4 5+ -90
321.4 (1) 6+ -80
321.4 (2) 10+ -70

Level MaxiMUM
Actual

5.

(1) When used with 11517A E42 SysteM) 18-26.5 GHz
(2) When used with 1t517A E42 SysteM) 26.5-40 GHz

Set norMal (green) setting on SpectruM Analyzer. Set FRE
QUENCY BAND GHz to 12.4-26.5. Set TRACE A to WRITE) FRE
QUENCY SPAN/DIV to 20 MHz) and RESOLUTION BW to 1 MHz. Set
VIDEO FILTER to .003.

29
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r/i;' HEWLETT
~~ PACKARD

PERFORMANCE TESTS •
4-32. AVERAGE NOISE LEVEL CONTINUED:

6. Connect equipMent as shown in Figure 4-33. Set sweep oscilla
tor SWEEP SELECTOR to CW and set FUNCTION to START/STOP. ALC
and all AMPLITUDE MOD buttons should be off (out) except EXT
AM. Select 8-12.4 GHz Mode on the control for a center fre
quency of 25 GHz.

7. With the HP 8696A installed in the HP 8690B, turn RF to STAND
BY and POWER LEVEL full on (CW). Set waveguide attenuator to
MAX. Set leveling aMplifier GAIN to Mid range.

8. Set power Meter CAL FACTOR to Match therMistor Mount calibra
tion at 25 GHz. Set MOUNT RESISTANCE to 200 OhM. Set RANGE
to COARSE ZERO and adjust pot to zero Meter. Set RANGE to
-5 dBM and press FINE ZERO MOMentarily.

9. Turn sweep oscillator RF on. Adjust leveling POWER LEVEL to
a -10 dBM reading on power Meter (-5 dBM scale reading). Set
waveguide attenuator to 25 dB.

10. Center 25 GHz signal on spectruM analyzer display by adjusting
TUNING control. Decrease FREQUENCY SPAN/DIV to 1MHz while
adjusting TUNING control to keep signal centered on screen.
Verify the frequency of the signal by pressing SIG IDENT push
button. Adjust TUNING until 25 GHz signal is located and veri
fied.

•
110 Adjust EXT MIXING BIAS to peak signal. Adjust the REFERENCE

LEVEL controls to place signal of REFERENCE LEVEL line. Set
AMPLITUDE SCALE to 1 dB and readjust EXT MIXING BIAS to peak
signal again. Readjust REFRENCE LEVEL to place signal on REF
ERENCE LEVEL line and set AMPLITUDE SCALE TO 10 dB.

12. Turn sweep oscillator RF to STANDBY. Set FREQUENCY SPAN MODE
to ZERO SPAN, RESOLUTION BW to 1 KHz, and VIDEO FILTER to NOISE
AVERAGE.

13. For FREQUENCY BAND GHz 12.4-26.5 the noise Must be 6.5 divi
sions below the REFERENCE LEVEL line.

(J1
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•
F/idA HEWLETT
~e. PACKARD

PERFORMANCE TESTS

4-32. AVERAGE NOISE LEVEL CONTINUED:

14. Turn sweep oscillator RF on. Set FREQUENCY BAND GHz to 21
44 GHz l FREQUENCY SPAN MODE to PER DIV I FREQUENCY SPAN/DIV to
20 MHz l RESOLUTION BW to 1 MHz and VIDEO FILTER to .003. Re
peat steps 10 through 12. For FREQUENCY BAND GHz 21-44 the
noise Must be 5.5 divisions below the REFERENCE LEVEL line.

POWER METER
LEVELING

AMPLIFIER SWEEP OSCILLATOR

EXTAM

~ ~ , ~'I
• • •• ' ~ I

••• • ••••••••. _ i
0.0 00 -

IUdB COUPLER

TOEXTAM

FROM
RECOROER

OUTPUT

THERMISTOR\
MOUNTI

WAVEGUIOE
ATTENUATOR

• • RECORDER. -
o •

DIPLEXEfI

WAVEGUIDE r
iAPEA SECTIONW.~VEGU I DE

MI XEA LjIl==O---"""'"'ii:::a

SPECTRU~ ANALYZER

•
Figure 4-33. Average Noise Level Test Setup (Above 18 GHz)

4-·33. FREQUENCY RESPONSE

SPECIFICATIONS:

Frequency Response (with 0 to 10 dB of Input Attenuation): Fre
quency response includes input attenuator l preselector and Mixer
frequency response plus Mixing Mode gain variation (band to band)
and aSSUMes preselector peaking. (Refer to Table 1-1 of the 8569B
Operating and Service Manual). In the external Mixing bands (12.4
26.5 GHz and 21-44 GHz) the response is not to exceed ~4.5 dB.

JUL 14 1 1983
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Fli;W HEWLETT
~~ PACKARD

PERFORMANCE TESTS •
4-33. FREQUENCY RESPONSE CONTINUED:

I)ESCR IPTION:

Frequency response is checked in each internal and external Mlxlng
bands. The spectruM analyzer, in FULL BAND Mode, is externally
swept by the RF source across the entire FREQUENCY BAND GHz se
lected. Since the RF source is leveled and held quite flat across
each frequency band, variations in aMplitude on the display repre
sent the frequency response of the spectruM analyzer. The prese
lector is Modulated by a function generator to ensure that it
tracks the spectruM analyzer tuning. Since leveling within reason
able liMits becoMes difficult frOM 18 GHz to 22 GHz, the RF output
at the power splitter is characterized and cOMpensated for when
Making the MeasureMent froM 18 GHz to 22 GHz.

In the external Mixing bands the flatness is checked in 2 GHz in
creMents across each band. The source is leveled with a power
Meter and leveling aMplifier across each frequency range. Actual
flatness is deterMined after cOMpensating the spectruM analyzer Mea
sureMent by the 10 dB coupler flatness used to level the source and
the flatness calibration data on the side of the power sensor.

NOTE
The HP 8350A Sweep Oscillator May be substituted

for the HP 8620C in this procedure. •
EQUIPMENT:

HP 8620C/86290B-H08
HP 86222A

HP 8709A, Opt. H10
HP 3312A
HP 435A

HP 11667A , Opt. 002
HP 8481A, Opt. C03

HP 8485A
HP 8742B
HP 11534A
HP 86290-60005
HP 1250-1472

HP 8491B, Opt 010
HP 11592-60001
HP 5061-1086

Sweep Oscillator
RF Plug-in
Synchronizer
Function Generator
Power Meter
Power Splitter
Power Sensor
Power Sensor
Crystal Detector
Adapter, APC-7 to SMA FeMale
Adapter, SMA FeMale to Type N FeMale
Adapter, Type N FeMale to FeMale (1 req)
10 dB Attenuator
Test Cable, SMA FeMale to BNC Male
Coax Cable AsseMbly SMA

•
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•
Flin- HEWLETT
~~ PACKARD

PERFORMANCE TESTS

TherMistor Mount
'10 dB Coupler
Waveguide Attenuator
Isolator
Sweep Oscillator
RF Plug-in
Power Meter
Waveguide Attenuator
Isolator
10dB Coupler
Low Pass Filter
Leveling AMplifier

4-33. FREQUENCY RESPONSE CONTINUED: (EQUIPMENT CONTINUED>

HP R486C
HP R752C
HP R382A

TRAK Microwave PIN 257-1810
HP 8690B
HP 8696A
HP 432A
HP K382A
AAMCO K201
III' K752C
HP K362A
HP8404A

ALTERNATE FREQUENCY SOURCES:

HP 8350B
HP 83595A
HP 83570A
HP 83572A

•
Sweep Oscillator
0.01-26.5 GHz RF Plug In
18-26.5 GHz RF Plug In
26.5-40 GHz RF Plug In

AUX.
PINt
INtl1.)

FUNCTION
GENERATOR

IB222A
RFPLUG·IN

Iiiiil
~

NOTE

See 8S69A Manu", Volume 3. Fi..,.
8·113 fot location.AOAPTER

CRYSTAL
OETECTOR

AOAPTER

I IOdB

~ POWER
~,SPLlnER

I '
I

POWER
METER

Figure 4-34. Frequency Response Test Setup (internal Mixing bands>

JUL 14> 1983

33

",o
(JlJeL_ -=-:;- ..I

1424 FOUNTAIN GROVE PARKWAY. SANTA ROSA CALIFORNIA 95401. U.S.A.



Flin- HEWLETT
~~ PACKARD

PERFORMANCE TESTS

PROCEDURE:

1. Set all norMal (green) setting, except as indicated, and other
spectruM analyzer controls as follows:

•
FREQUENCY BAND GHz
INPUT ATTEN
REF LEVEL
REF LEVEL FINE
RESOLUTION BW
FREQUENCY SPAN/DIV
TUNING
AMPLITUDE SCALE
TRACE A and TRACE B

.01-1.8
o dB

-10

°3 MHz, Uncoupled
2 MHz
0.100 GHz
2 dB LOG/DIV
STORE BLANK

Frequency Response, .01 to 1.8 GHz Band

2. Using .01 to 2.4 GHz RF plug-in source, connect equipMent as
shown in Figure 4-34. Connect output of power splitter,
through 10 dB attenuator, to power sensor. With RF power off, •
zero the power Meter. Turn RF power on.

3. Set the following sweep os~illator switches to OFF: 1 KHz SQWV
and RF BLANKING. Turn DISPLAY BLANKING on and FM-PL switch
to PL. Set sweep oscillator to CW with frequency of 100 MHz
and adjust RF power level for a power Meter indication of -18
dBM. Connect output of power splitter through 10 dB attenuator
directly (do not use cable) to INPUT 502 connector of spec
trUM analyzer. Peak of signal should be at center horizontal
graticule line! one Minor division (!0.4 dB). If not, re
check sweep oscillator output level, Making sure that power
Meter has been properly calibrated and zeroed before Making the
MeasureMent, Also, recheck aMplitude calibration of the spec
trUM analyzer.

4. Adjust REF LEVEL CAL screwdriver to place peak of 100 MHz sig
nal at center horizontal graticule line. (If H~ 8350A is used,
connect rear-panel POZ-Z BLANK to rear-panel RETRACE input on
HP 8569A.)

•JUL 14, 198:3
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Fildl HEWLETT
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PERFORMANCE TESTS

FREQUENCY RESPONSE CONTINUED:

5. Set spectruM analyzer FREQUENCY SPAN MODE to FULL BAND, SWEEP
SOURCE to EXT and set TUNING control fully counterclockwise
(lowest frequency). Set sweep oscillator to cover entire FRE
QUENCY BAND GHz selected. Turn on HP 8709A. Phase lock sweep
oscillator and set output power level as follows:

a. Set sweep oscillator MODE switch to MANUAL with Manual
control fully counterclockwise.

b. Set sweep oscillator start frequency to low frequency of
selected spectruM analyzer FREQUENCY BAND GHz and adjust
start frequency for synchronizer phase lock (MiniMuM phase
error), Phase lock error switch should be set to negative
(-) for bands 1 through 4 and to positive (+) for band 5
and 6.

f.

•
c. Set sweep oscillator Manual sweep control fully clockwise

and stop frequency to high frequency of selected spectruM
analyzer FREQUENCY BAND GHz. Adjust stop to frequency for
synchronizer phase lock (MiniMuM phase error) .

d. Set sweep oscillator to AUTO (or TIME) sweep (=10 seconds),

e. Check spectruM analyzer CRT display for phase lock during
sweep. If the systeM is breaking phase lock, adjust both
start and stop frequencies during slow sweep (greater than
10 seconds) to obtain phase lock,

Disconnect power splitter with 10 dB attenuator frOM INPUT
502 connector of spectruM analyzer and connect power
Meter to power splitter output.

g, Set sweep oscillator MODE switch to MANUAL sweep.

h. Slowly adjust sweep oscillator Manual sweep control over
its entire range, and adjust power level for an average
power Meter reading of -18 dBM.

:i. • Disconnect power Meter and reconnect power splitter output
with 10 dB attenuator to INPUT 502 connector of spectruM
analyzer.

35
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r/£dI HEWLETT
~~ PACKARD

PERFORMANCE TESTS •
4-33. FRQUENCY RESPONSE CONTINUED:

6. Set TRACE A (or TRACE B) to WRITE. Set sweep oscillator
TRIGGER switch to SINGLE sweep Mode and set the TIME switch
to 100 SECONDS. Trigger a sweep. Read greatest positive
and greatest negative deviations froM center horizontal
graticule line. Frequency response (deviations froM center
horizontal graticule line) should not exceed ~1.2 dB.

NOTE

If the frequency response appears to be out of specfication
near a band edge l use a frequency counter to ensure the fre
quency in question is within the specified band. This May
be necessary as the FULL BAND Mode frequency span is slightly
beyond the specified band edges.

MKR - 5~.6 MHz SPAN FULL RES BW 3 MHz VF .~~3

REF -l~ dBm 2 dB/ ATTEN ~ dB SWP EXT

A. ~

'V "\../ V \.

•

Figure 4-35. Typical Frequency Response l .01 to 1.8 GHz

7. Set spectruM analyzer INPUT ATTEN to 10 dB and REF LEVEL dBM
to -10. Trigger a sweep on sweep oscillator. Read greatest
positive and negative deviations froM the 100 MHz reference
(center horizontal graticule line). Frequency response should
not exceed ~1.5 dB.

•JU.L 14 1 1983
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PERFORMANCE TESTS

4-33. FREQUENCY RESPONSE CONTINUED:

Frequency Response, 1.7-22 CHz Bands

•

8. Re"ove .01 to 2.4 GHz RF Plug-in fro" "ainfraMe and replace
with 2 to 22 GHz RF Plug-in. Select band 4 (2.0-22 GHz) on HP
8620C Sweep Oscillator.

Set spectru" analyzer INPUT ATTEN control to 0 db, TRACE A and
TRACE B to STORE BLANK, REF LEVEL dB" control to -10, and FRE
QUENCY BAND CHz to 1.7-4.1. Set sweep oscillator to CW Mode
and adjust CW control to approxiMately 2.9 GHz. Set sweep os
cillator to FX10. (On HP 8350A, set CF control to 2.9 GHz and
F, initially, to 1 GHz.) Set sweep oscillator MODE switch to
MANUAL sweep and set "anual sweep control fully counterclock
wise. Adjust F control until phase lock occurs ("iniMU" phase
error). Set "anual control fully clockwise. Signal should be
at right-hand edge of CRT display. If necessary, readjust F
and CW controls to obtain phase lock across entire frequency
band. Set TRACE A and TRACE B to WRITE .

10. Set PRESELECTOR PEAK control to center of green region. Apply
a 1 KHz, 1.0 volt, peak-to-peak sine wave frOM function genera
tor to pin 8 of spectrUM analyzer AUX B connector on rear panel.
This signal Modulates the YIG-tuned filter (YTF) and is equiva
lent to peaking the PRESELECTOR PEAK at all frequencies.

11. Disconnect power splitter with 10 dB attenuator frOM INPUT 502
c:onnector of spectru" analyzer and use power Meter to Measure
output at 10 dB attenuator port. Slowly tune through the en
tire frequency band using the sweep oscillator Manual sweep con
trol. Note the MaxiMUM and MiniMU" excursions and set Manual
sweep control for a power Meter indication Midway between the
MaxiMUM and MiniMUM excursions. Turn RF power off and zero
power Meter. Adjust power Meter CAL FACTOR (Y.) to the correct
level. Turn RF power on and adjust RF Plug-in power level con
trol for a power Meter indication of -18 dBM. Reconnect power
splitter with 10 dB attenuator to INPUT 502 connector of
spectrUM analyzer. Set sweep oscillator TRIGGER switch to sin
gle sweep Mode, and set the TIME switch to 100 SECONDS. Trigger
a sweep.

37
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PERFORMANCE TESTS

FREQUENCY RESPONSE CONTINUED:

4It

12. R~ad greatest postitive and negative deviations froM center
horizontal graticule line. Frequency response should not ex
ceed Z1. 5 dB.

13. Set spectruM analyzer INPUT ATTEN to 10 dB) and REF LEVEL dBM
to -10. Trigger a sweep and read greatest positive and nega
tive deviations frOM 100 MHz reference (center horizontal grati
cule line). Frequency response should not exceed ±1.5 dB.

14. Set spectruM analyzer INPUT ATTEN to 0 dB) REF LEVEL to -10)
and FREQUENCY BAND GHz to 3.8-8.5. Set both TRACE A and TRACE
B to STORE BLANK. Set sweep oscillator MODE switch to MANUAL
and set controls to cover entire FREQUENCY BAND GHz selected
(steps 5 through 5e), Set both TRACE A and TRACE B to WRITE.
Repeat procedure of steps 11 and 12. Frequency response should
not exceed ±2.5 dB.

15. Set spectruM analyzer INPUT ATTEN to 10 dB and REF LEVEL dBM to
-10. Trigger a sweep and read greatest positive and negative
deviations froM 100 MHz reference (center horizontal graticule 4It
line). Frequency response should not exceed ±2.5 dB,

16. Set spectruM analyzer INPUT ATTEN to 0 dB) REF LEVEL dBM to -10)
and FREQUENCY BAND GHz to 5.8-12.9. Set both TRACE A and TRACE
B to STORE BLANK, Set sweep oscillator MODE switch to MANUAL
sweep and set controls to cover entire FREQUENCY BAND GHz selec-
ted (steps 5 through 5e). Set both TRACE A and TRACE B to
WRITE, Repeat procedure in steps 11 and 12. Frequency response
should not exceed ±2.5 dB, Repeat step 15. Frequency response
should not exceed ±2.5 dB.

17. Set spectrUM analyzer INPUT ATTEN to 0 dB) REF LEVEL dBM to -10
dBM) and FREQUENCY BAND GHz to 8.5-18. Set phase lock switch on
HP 8709A to '+'. Set both TRACE A and TRACE B to STORE BLANK.
Set sweep oscillator MODE Mode switch to MANUAL sweep and set
controls to cover entire FREQUENCY BAND GHz selected (steps 5
through 5e). Set both TRACE A and TRACE B to WRITE. Repeat pro
cedure in steps 11 and 12. Frequency response should not exceed
±3 dB. Repeat step 15. Frequency response should not exceed ±
3.0 dB. .
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PERFORMANCE TESTS

4-33. FREQUENCY RESPONSE TESTS CONTINUED:

18. Disconnect power splitter froM specruM analyzer input and Mea
sure output at power splitter with power Meter. Set sweep os
cillator to CW with a frequency of 18 GHz and adjust power
level control of RF plug-in for a power Meter indication of -18
dBM. Slowly tune the CW source frOM 18 GHz to 22 GHz and note
all deviations (positive and negative) frOM -18 dBM reference,
with frequencies at which they occur. Record frequencies and
peak deviations in Table 4-28. (ExaMples are shown in Table
4-29.

•
19. Set spectruM analyzer AMPLITUDE SCALE TO 10 dB, TRACE A and

TRACE B to STORE BLANK, INPUT ATTEN to 0 dB, REF LEVEL dBM to
-10, and FREQUENCY BAND GHz to 10.5-22. Set sweep oscillator
MODE to MANUAL sweep and adjust band edges to cover the entire
FREQUENCY BAND GHz. Set TUNING control to each frequency
recorded in Table 4-29 and adjust Manual sweep to the Marker
(lowest dip in aMplitude) corresponding to tuning frequency as
seen on CRT display. Record horizontal displaceMent of Marker
(nUMber of divisions frOM far left graticule line) for each
frequency recorded in step 18, (ExaMples are shown in Table
4-29) .

20. Disconnect power splitter frOM power Meter and connect it to
spectruM analyzer. Adjust sweep oscillator and spectruM analy
zer controls according to procedures in steps 5 through 5e,
Repeat step 11.

21, Set AMPLITUDE SCALE to 2 dB and trigger a sweep. Read deviation
frOM center horizontal graticule line (-18 dBM) at each CRT
horizontal displaceMent and record displayed deviations in Table
4-28. Algebraically subtract peak deviation frOM CRT displayed
for each setting in Table 4-27. Record results in Corrected
Deviation colUMn. (ExaMples are shown in Table 4-29.) Fre
quency response should not exceed t4.5 dB, using corrected de
viation frOM Table 4-28,

22. Repeat procedure of step 15, Frequency response, using corrected
deviation frOM Table 4-28, should not exceed ±4,5 dB,
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4-33. FREQUENCY RESPONSE CONTINUED:

I4KR 8.3152 CHz SPAN FUlL RES 8W 3 101Hz VF .003
REF -10 dBm 2 dB/ ATTEN BdB SWP EXT

s.W\A l/\A ~f\A, II\~ Ifl 1\ f\. It\ " A..r
rv ..., V "\rJ V'" "r"~\ IN

V

Figure 4-36. Typical Frequency Response, 8.5 to 18 GHz

•
MKR 10.3160 CHz SPAN FULL RES Bt' 3 MHz VF .003
REF -10 dBm 2 dB/ ATTEN 10 dB SWP EXT

I I
_1\ rI I"~

A fv' "tv ~ " "",; I~ f\ If II In.n n
VV I\I \ ~~ ~ IUv,\ IV \I VV~ t~ "/~

lJ V lI'fi IV, \J V

Figure 4-37. Typical Frequency Response, 10.5 to 22 GHz
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PERFORMANCE TESTS

4-:~3 . FREQUENCY RESPONSE CONTINUED:

Table 4-28. Correcting for Frequency Response of Signal Source

Power Meter CRT Horizontal Corrected
Frequency Peak Deviation Displacement Displayed Deviation Deviation

(GHz) (dB) (div) (dB) (dB)

.

...

Table 4-29 .
SaMple Corrections for Frequency Response of S i_gna 1 Source

,.
• ~ •. - .. # •• -,

Frequency Power Meter CRT Horizontal Displayed Deviation
Corrected

(GHz) Peak Deviation Displacement (dB) Deviation
(dB) (div) (dB)

18.6 -1.0 7 -1.0 0
19.6 -0.5 7:0 -1.0 -0.5
20.1 +1.0 8.3 0 -1.0
20.6 -1.5 8.7 -2.0 -0.5
212 +05 9.2 +1.5 +1.0
21.8 -1.0 9.7 -0.4 +0.6

\_._---_._-"\-----------_.__._----------------------------.__._---_._-----------
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4-33. FREQUENCY RESPONSE CONTINUED:

Frequency Response, 18 to 40 GHz

23. Using the 18.0 to 26.5 GHz source (HP 8696A), connect equip
Ment as shown in Figure 4-38. The waveguide cOMponents used
Must have a "k" band prefix. Set waveguide attenuator to 25
dB. Set sweep oscillator to CW, START STOP, and EXT AM Modes.

24. Select 8-12.4 Band, turn RF to STANDBY.

25. Set power Meter CAL FACTOR to the average of the therMistor
Mount calibration factor across the 18 to 26.5 GHz frequency
range. Set MOUNT RESISTANCE to 200 OhM. Set RANGE to COURSE
ZERO and adjust pot to zero Meter. Set RANGE to -5 dBM and
press FINE ZERO MOMentarily.

SWEEP OSCILLATOR
LEVELING
AMPLIFIERPOWER METER

26. Turn sweep oscillator RF on and RF Plug-in POWER LEVEL to full
on (CW). Set LEVELING AMPLIFIER GAIN to Mid-range and adjust •
LEVELING AMPLIFIER POWER LEVEL for -5 dBM scale reading on the
power Meter (power equals ~10 dBM for this range setting),
Tune sweep oscillator to 18 GHz.

THERMISTORI
MOUN~

lOdB COUPLER

TOEXTAM

o

FROM
RECORDER

OUTPUT Ie •

WAVEGUIDE
ATTENUATOR

•• ! RECORDER

o •

OIPlEXEfI

WAVEGUIO·E I
TAPE.R SeCT ION

SPECTRU~ ANALYZER

Figure 4-38.
Frequency Response Test Setup (External Mixer Bands)
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PERFORMANCE TESTS

4-33. FREQUENCY RESPONSE CONTINUED:

27. Set norMal (green) settings on spectruM analyzer. Set INPUT
ATTEN to 0 dB. Uncouple RESOLUTION BW and set to 3 MHz. Set
VIDEO FILTER to .003 and FREQUENCY BAND GHz to 12.4-26.5. Set
REFERENCE LEVEL TO -10 dBM.

28. Set FREQUENCY SPAN/DIV to 20 MHz. Tune spectruM analyzer to
18.00 GHz. Keep signal centered on display while adjusting FRE
QUENCY SPAN/DIV to 1 MHz. Press SIG IDENT to verify signal fre
quency. If incorrect adjust TUNING until 18 GHz signal is loca
ted and verified.

•

29. Adjust EXT MIXER BIAS to peak signal (be sure to adjust bias
across full range initially so as to find the highest peak).
Adjust REFERENCE LEVEL to peak signal at top graticule line.
Set AMPLITUDE SCALE TO 1 dB and readjust EXT MIXER BIAS to peak
signal again. Readjust REFERENCE LEVEL to place peak of sig
nal at top graticule line. Record reference level in Table
4-30 as read frOM REF LEVEL dBM and REFERENCE LEVEL FINE con
trols.

30. Repeat step 28 and 29 in 2 GHz increMents up to 26 GHz after
retuning sweep oscillator to each frequency.

31. To calculate corrected frequency response add together REFER
ENCE LEVEL, coupler deviation and power sensor correction
factor for each frequency. The difference between the lowest
result frOM highest result in the corrected frequency response
colUMn for 18 to 26 GHz should not exceed 9 dB.

32. Using the 26.5 to 40 GHz source (HP 8697A), connect equipMent
as shown in Figure 4-38. The waveguide cOMponents used Must
have a "r" band prefiX. Select 4-8 GHz Mode on sweep oscilla
tor control unit and tune to 28 GHz. Turn RF to STANDBY.

33. Repeat Steps 25 to 30 for the 21 to 44 GHz frequency range.
Calculate corrected frequency response for the 28 to 40 GHz
readings as was done in Step 31. The difference between the
highest and lowest corrected frequency response should not ex
ceed 9 dB for the 28 to 40 GHz readings .

• ~
m
o
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4-33, FREQUENCY RESPONSE CONTINUED:

Table 4-30. External Mixing Frequency Response

Frequency
(GHz)

Reference
Level
(dBM)

Coupler
Deviation*

(dB)

Pwr. Sensor
Correction
Factor (dB)

Corrected
Frequency
Response

18 ..._----- -------- -------- -------
20 --_.._--- -------- -------- -------
22 ------- -------- -------- -------
24 ------- _..------- -------- -------
26 ----_._- -------- -------- -------
28 ------- - ..... _-_._-- -------- ------- •30 ------- -------- --_.... ---- -------
32 -----_.- -------- -------- -------
34 ------- -------- -------- -------
36 _._----- -------- -------- -------
38 ------- -------- -------- _._-----
40 ------- -------- -------- -------

*10 dB Coupler deviation is calculated as follows: Subtract the
coupler calibration at each frequency (interpolate a~ necessary)
frOM 10 dB and enter result in Table 4-30. ExaMple: At 18 GHz
coupler calibration is 10.3 dB, Subtracting 10,3 frOM 10 equals
-0,3 dB for coupler deviation.
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SECTION V: ADJUSTMENTS

Replace Paragraph 5-31 with the following:

DESCRIPTION:

All HP 8569B H42 SpectruM Analyzers are set at the factory
for a 30 dB external Mixer conversion loss. To calibrate the dis
play for a specific Mixer) the internal gain of the external Mixing
band in question has to be adjusted to Match the conversion loss
of the Mixer. Conversion loss charts for the 11517A H42's have
been provided for two frequency ranges of the Mixer) 18 to 26.5 GHz
and 26.5 to 40 GHz.

EQUIPMENT:

•
SIGNAL GENERATOR HP 8640B

L--
Figure 5-58 Test Setup

JUL 14) 1983
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TOP VIEW UO (TOP VIEW)

.~. ~ ."'" i.:.1 !
•. '; • = i';".• , I .... I.. ,
.':·:,I"I·t: .•:0.:, . 't.~. i
.' ..•. I·e· .....
·t.! .~'I' a.! ,... '" I·.·

A20
BIAS
ASSEMBLY

A20 R143 6106
A20 RI47 610A

53-115 GHz

A20 R135 B9B
A20 R139 B9A 35-71 GHz

A20 R127 BBB
A20 R131 B8A 21-44 GHz

A20 R119 B76
A20 R123 67A 12.4-26.5 GHz

•
Figure 5-59 AdjustMent Locations

PROCEDURE:

Mean conversion Loss Deter~ination:

1. Draw a line through each of the conversion loss charts ,:IS

follows:

The line will be the Mean conversion loss of the Mixer. This
line should be drawn so that the extreMe point above the line
equals the extreMe point below the line and the line should
have a slope that MiniMizes these extreMes. See exaMple on
following page.

(J1
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PROCEDURE CONTINUED:

CONVERSION LOSS 11517A H42 1lI232S..... ""XXX n-6
30

t=., ~--T-·-t--H I
"""'- • I i

I I I

~J I !I
~ "I I

il
.,..

I I ~. i
i

I I I! I
! I ' ILi I I---

~
I
I

H~"
! i
I,
Ii I I
I

r T !
_,_~.-L- '--- ___ .

60

70

80

ao :tll-m~-f8
50

dB

2. Set LINE switch OFF, disconnect power cord, and reMove HP
8569B top cover.•

START 18.000 GHZ STOP 2B.500 GHz

3. Reconnect power cord and set LINE switch ON,

4. Set spectruM analyzer controls to norMal (green) settings,
except as indicated, and other controls as follows:

RESOLUTION BANDWIDTH
INPUT ATTENUATOR
REF LEVEL.. dBM
REFERENCE LEVEL FINE
FREQUENCY SPAN MODE
MIXING MODE
SWEEP TIME/DIV
FREQUENCY BAND GHz
EXT MIXER BIAS
FREQUENCY SPAN/DIV

3 MHz
30 dB
o
o
PER DIV
EXT
AUTO
12 ,4 - ~.~6, 5
o (Detent)
10 MHz

JUL 14, 1983
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For absolute aMplitude calibration when using EXTERNAL MIXING
MODE with the 11517A E42 EXTERNAL MIXER SYSTEM, the INPUT ATTENU
ATOR Must be set to 30 dB. Although the 321.4 MHz External I.F.
signal doesn't go through the Input Attenuator, the setting of the
Attenuator effects the Reference Level readout on the display.

5. Connect the signal generator to the IF input and tune the sig
nal generator around 321.4 MHz to peak the trace on the HP
8569B.

6. Set the ouput level of the signal generator to Match the Mean
conversion loss at 18.0 GHz.

7. Adjust the 8569B tuning for 18.0 GH1.

8. Adjust B7A (A20R123) for trace at top graticule line. (See
Figure 5-59 for location of adjustMents)

9. Set the output level of the signal generator to Match the
Mean conversion loss at 26.5 GHz. •10. Adjust the 85699 tuning for 26.5 GHz.

11. Adjust B7B (A20R119) ~or trace at top graticule line.

12. Repeat steps 6 through 11 until no further adjustMent is nec
essar y.

13. Set the frequency band to the 21 to 44 GHz band.

14. Using the 26.5 to 40 GHz chart set the output level of the sig
nal generator to Match the Mean conversion loss at 26.5 GHz.

15. Adjust the 8569B tuning for 26.5 GHz.

16. Adjust BSA (A20R131) for trace at top graticule line.

•
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PROCEDURE CONTINUED:

17. Adjust the signal generator output for the Mean conversion
loss at 40 GHz.

18. Adjust the 8569B tuning for 40 GHz.

19. Adjust B8B (A20R127) for trace at top graticule line.

20. Repeat steps 14 through 19 until no further adjustMent is
necessary.

SECTION VII REPLACEABLE PARTS

Page 6-5) Table 6-3

Under At) Miscellaneous Parts add) HP PIN 08569-00030)
Check Digit 4) Qty. 1) Label-OPT H42.

~ Page 6-3) Table 6-3

Under CHASSIS PARTS ELECTRICAL add) HP PIN 5086-7721)
Check Digit 3) Qty. 1) 321.4 MHz Diplexer.
Also add) HP PIN 5061-1086)
Check Digit 1) Qty. 2) 36" SMA Coax Cable Ay .

• ~
a
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OPERATING AND SERVICE MANUAL

MODIFICATIONS

8569B OPTION E43
SPECTRUM ANALYZER

0.01-40 GHz

SERIAL NUMBERS

FOR 8569B'S SERIAL NUMBER
PREFIXED 2lj3A AND ABOVE

FOR USE WITH THE FOLLOWING
OPERATING AND SERVICE MANUALS

MODEL: 8569B
DATE PRINTED: DECEMBER 1982

PART NUMBER: 08569-90032

MODEL NUMBER: 11971 SERIES (K AND A MODELS)
DATE PRINTED: DECEMBER 1983

PART NUMBER: 11971-90001

MANUAL MODIFICATION

MODEL: 8569B OPTION E43
DATE PRINTED: DECEMBER 1~84

PART NUMBER: 08569-90110
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~ INTRODUCTION:

This Manual Modification in conjuntion with the HP Model 8569B and 11971
Series (K and AModels) Operating and Service Manuals contains pertinent
information required to install, operate, test, adjust, and service the
Hewlett Packard Model 8509B Option E43 Spectrum Analyzer System.

DESCRIPTION:

The HP Model 8569B Option E43 consists of:

HP Model-Option
8569B Opt H43j003j400
11971T Opt C43

Description
Spectrum Analyzer
External Mixer System

Quantity
1

1

The HP Model 11971 T Option C43 consists of:

The HP Model d569B Option E43 conforms to specificltions as outlined in
U.S. Air Force Purchase Description: SA-ALC/MM.REC/PD422A. The HP
r~odel 8569B Option E43 is assigned National Stock :','Imber: 6625-01-192
6991.

Quantity
1

~

HP Model/Part No
11971K
11971A
5061-5458
8710-0510
8710-~539

1:540-0182
11971-60001
11971-6001b

Description
Harmonic Mixer 18-26.5 GHz
Harmonic Mixer 26.5-40 GHz
i Meter SMA Coax Cable Assy.
5/1011 Open End Wrench
#3 Allen Ball Driver
Carrying Case 13xl0x3
Foam Insert
Label 10

,
J.
2
.1.

1
1
1
1

MANUAL MODIFICATION ORGANIZATION

The Operating and Service Manual changes are in the form of additions,
changes and deletions to the HP Model 85698 and 11971 Series lK and A
Modelj Operating and Service Manuals. The changes outlined reflect
additional or tighter specifications required for the HP Model 85698
Spectrum Analyzer and HP Model ~197i Series (K and A Model) Harmonic
j'li xers as part of the HP Mode 1 8569B Opt ion E43 Spectrum Ana lyzer System.

MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569B OPT H43/003/400
SECTION I, GENERAL INFORMATION

Page 1-ti, Table 1-J., HP Model 8569B Specifications (2 of 3), Change:
Reference Level Variation lInput Attenuator at 0 dB) to read: 10 dB
steps, 00 C to 55 0 C~ -10 to -100 dBm <+/- 1.2 d8.
Change: Frequency Response (with 0 or 10 dB of Input Attenuation) to
read Frequency Response (with Input Attenuation: 10 to 50 dB).
Under: Residual Responses (no signal present at input) change text to
read: With 0 dB Input Attenuation and Fundamental Mixing referenced to
Internal Mixer Input (0.01-4.1 GHz): <-100 dBm .
Following Signal Indentifier Specifications, add new heading: DYNAMIC
RANGE, and the new categories and text.(.;1

o
(J1------------------------------------.f--
~
o•
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569B OPT H43/003/4oo
SECTION I, GENERAL INFORMATION (Continued): •

Second Harmonic Distortion:

Frequency Range
1.7-i8 GHz

Input Power
+30 dBm

Relative Distortion
<-100 dB

Third Order Intermodulation:

Frequency
Range

For Two Input Signals With
Total Power Signal Sep

Relative
Distortion

0.01-1.8 GHz
1.7-18 GHz

-40 dBm
-30 dBm

50 kHz
100 MHz

<-70 dBc..... ,
<-.1.00 dBc
<,

Following SWEEP SPECIFICATIONS add the fol~owing new categories and text:

SIGNAL INPUT SPECIFICATIONS

INPUT 0.01 TO i8 GHz

Input Connector: P,ecision Type N Female
Input Impedance:

Input Attenuator at 10 dB or more: bO Ohms nominal •
VSWR:<l.~:.I. 0.01-i8 GHz

LO Emission: (0 dB Input Attenuation)
<-10 dBm, 50 kHz-l.B GHz
<-70 dBm, 1. 7-18 GHz

SECTION IV: PERFORMANCE TESTS

Add as fo 11 ows :

4-27 Harmonic and Intermodulation Distortion
4-28 Image Responses
4-29 LO Emission
4-30 Input Impedance

•
3

1424 FOUNTAIN GROVE PARKWAY, SANTA ROSA, CALIFORNIA, 95401. U.S.A.

G'o
(f):r&._ -::-----



•

•

•

Flio- HEWLETT
~~ PACKARD

MANUAl MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569B OPT H43/003/400
SECTION IV, PERFORMANCE TESTS (Continued):

Page 4-~9, paragraph 4-14:

Under SPECIFICATION change "8.5 GHz" to "4.1 GHz".

Page 4-22, step 9:

Delete step 9.

Page 4-25, paragraph 4-16:

Under SPECIFICATION change "<-90 dBm" to 11<-100 dBm referenced to the
input of the mixer."

Under DESCRIPTION rep 1ace paragraph with: "Resi dua 1 responses are
Signals present on the display with no input to the analyzer. A
reference Ieve lis se 1ec ted that will a '11 0'1' the operator to see si gnu 1s
less than-93 dcm in the .(;1-1.8 GHz Band and -~O dbm in the 1.7-4..l. GHz
Band. The two fundamental mixing bands (.01-1.8 GHz and .... 7-4.1 GHz)
are slowly swept through their entire ranges in several incremental
spans while the display is observed. Any residual responses that
appear must be less than -~3 dBrn for the .01-1.B GHz Band and -90 ddrn for'
the 1.7-4.1 GHz Band. This is equivalent to -~ .',j dBm at the input to
the mi xer for both bands.

Page 4-~5, step 3:

Change "Any residual responses must be less than -~G dBm lbelow -30
dami" to IIAny residual response must be oe low -::33 d6m. 1I (.L 1/2 minor
divisions below the -30 graticule line) for the .01-1.8 GHz Band and
bela'.', -90 dBm (ce low the -30 graticule line) for tile 1.7-4.1 GHL Band.

Page 4-28, Paragraph 4-18, REFERENCE LEVEL VARIATIONS

Under SPECIFICATION change: "+20
o
C to +3(PC" to "oDe to SSOC", and II -10

to -70 dBm: <+;'- 0.5 and -10 to -100 dsm: < +1- l.U db" to "-10 to -100
dam: <+/ - 1. 2 dBII •

Under PROCEDURE, Step 6, change: "Corrected deviation should not
exceed +O.t> dB or -0.5 db from -10 to -70 dBm, and should not exceed +1.0
dB or -LO dB from -10 to -100" to "Corrected dev i at i on shoulo not
exceed l.~ dB from -10 to -lOU dSm."

Under Step .iV, change: "Corrected deviation shou l.J not exceed +0.5 dB
or -O.S dB or -U.S dd from -10 to -70 dbm , and shou lc not exceed +1.0 dB
or -1.0 dt) from -.i.U to -lOG d8m. 11 to "Corr-ected devia.tion should not
exceed vl , 2 dB or -1. 2 dB from -10 to -100 dBm".
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400
4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS •
SPECIFICATION:

Second Harmonic Distortion:

Frequency Range

1. 7 to 18 GHz

Input Power

-10 dBm

Relative Distortion

-iOO dBc

Inter.modulation Distortion:

Freq. Range For Two Input Signals With Relative
Total Pwr. Signal Sep. Distortion

1. 7 to 18 GHZ
0.1 to 18 GHz

-30 dBm
-40 dBm

~ 100 t~Hz

~SO kHz
-100 dBc
-70 dBc

DESCRIPTION:

Second harmonic distortion in the preselected bands is checked with a
signal source and low-pass filter. The low-pass filter insures that
harmonics measured are due to the analyzer and nt the source. Third •
order intermodulation distortion is measured in :he preselected bands with
tVIO signa 1 sources. To prevent source interact i on , the synthes i zer
outputs are padded and comb i ned ina react i ve po.fer d i vider .

NOTE: Equipment listed is for two test setups, Figures 4-25 and 4-26

EQUIPMENT:

Synthesized Signal Generator (2 req)
Power i~eter

Power Sensor
Reactive Power Divider Omni
20 dB Attenuator
.3 dB Attenuator
Low-Pass Fi lter
Cable Assy, SMA (m)

Connector (2 req)
Adapter, Type N (m) to SivlA (f)

(3 required)
Adapter, Type N (f) to SMA (f)
Adapter, SMA \mj to SMA ~m)

BNC Tee
10 dB Attenuator (2 req)

HP 8072.A
HP 436A
Hp 8481A

Spectra 2090-6202-00
HP 84938 Option 020
HP 8493A Option 003
HP 1.1688A

HP 8120-3124

HP 1250-1250
HP 862SiLl-60005
HP 1250-1159
HP 1250-0781
HP 84938 Opt 010

•
5
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/oo3/400
4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS (Continued):

Harmonic Distortion:

1. Connect output of 8672A to input of 8569B without 10'1',1 pass fi lter in
between. Set synthes i zer frequency to 4000.000 i'·IHz and output 1eve1
to -20 dBm.

2. Set all spectrum analyzer controls to normal (green) settings Set
FREQUENCY BAND GHz to 1. 7-4.1, FREQUENCY SPAN/DIV to 1. r~Hz and TUNING
to 4.000 GHz. Set INPUT ATTEN to 0 dB, REF LEVEL d8m to -10, and
REFtRENCE LEVEL FINE to O. RESOLUTION BW should oe coupled (push in)
to FREQUENCY SPAN/DIV control. Adjust PRESELECTOR PEAK to peak
signal on display.

3. While keeping signal centered on display with TUNING control reduce
FREQUENCY SPAN/DIV to 1 kHz. Uncouple RESOLUTION BW and set to .1
kHz. Press SAMPLE button. Set REF LEVEL dBm to -SO and VIDEO FILTER
to .03.

•
SPECTRUM ANALYZER

INPUT
50[1

LPF (2.8 GHz)

Figure 4-25. Harmonic Distortion Test Setup (1.7 to 18 GHz)

4. Connect low pass fi lter in between synthesizer and spectrum analyzer
as in Figure 4-25. Set synthesizer frequency to 2000.000 MHz.

5. Any signal visible above the noise at the CENTER FREQUENCY should be
below -60 dB horizontal graticule line.

synthesizers as follo~s:

+.i.0 dBm
LEVEL
OFF
INT
OFF
OFF

both 8ci72A frequency
RANGE
METER MODE
RF OUTPUT
ALC
Af"1
F~l DEVIATION MHz

Setb.

.~
~,
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569B OPT H43/003/400
4-27. HARMONIC AND INTERMODUlATION DISTORTION TESTS (Continued):

7. Connect equipment as shown in Figure 4-26 with output of the 3 dB
attenuator connected to spectrum analyzer INPUT 50 Ohm.

•
SPECTRUM ANAL VIER•. ~".::.~

_ !' c r.l ..

INPUT
50!l

POWER METER

:l::J
li"o~1

FRED
STANQAIlO SYNTHESIZED

INT SIGNAL GENERATOR

1 ."'OUTPUT

ADAPTER :...

SYNTHESIZED
SIGNAL GENERATOR

fREO
STANDARD
exr

POWER

- SENSOR .'"t-:"'-.~--JI SMACASLE ASS' 1ci~"UT
• 20dB "C' ADAPTER

ADAPTER ATTENUATOR j
j" POWER S-=:=-=--
I J dB OIVIDER
I ATTENUATOA __.

'----~.~~;;.~;;;;;_:_._:~ lOde SMACABLEASSY

ATTENUATORS

-=-~L-'::=-

Figure 4-26. Intermodulation Distortion Test setup

8. Set one synthesizer to 2U9S.j50 MHz, the other tJ 2100.000 MHz.

~. Set nominal (green) settings, except as indicat2~) and other spectrum
analyzer controls as follows: •

TRACE A
TRACE B
FREQUENCY BAND GHz
INPUT ATTt:N
REF LEVEL. dBm
REFERENCE LEVC:L FINE
RESOLUTION Bioi
FREQUENCY SPAN;DIV
TUNING
VIDEO FILTER
TUNING STABILIZER

WRITE
WRITE
1.7-4.1
o dB
- ... 0
-3 dB
Coupled (pushed in)
.2 MHz
2.100 GHz
0.1
our

1.0. Set RF OUTPUT swi tch to ON on both. synthes i zer s . Adjust PRtSELECTOR fJEAK
to peak signals on display. Set REF LEVEL dBm to -40. Adjust OUTPUT
LEVEL for -43.000 dSm reading as seen on spectrum analyzer.

NOTE
Be careful to flex the cable assemblies as little as possible, as
flexing can cause a change in the measured power level. To minimize
flexing, place the power sensor as close as possible to the analyzer
input.

•7
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MANUAL MODIFICATIONS NECESSARY TO DOUCMENT HP MODEL 8569B OPT H43/003/400
4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS (Continued)

11. Using TUNING control, center the two signals on the display. Adjust REF
LEVEL dBm to -60 dBm and REFERENCE LEVEL FINE to 0 dB. While keeping the
signals centered on screen, reduce FREQUENCY SPAN/DIV to 20 kHz.

12. Uncouple RESOLUTION BW and set to .3 kHz. Both intermodulation products
(2.5 divisions to the left of the lower frequency signal and to the right
of the upper frequency signal) should be below the -50 dB graticule li~e.

13. Remove 20 dB attenuator from setup and place one 10 dB attenuator at the
output of each synthesizer. (Tllere should only be one 10 dB attenuator at
output of each synthesizer.)

Set one synthesizer to 4000.000 MHz and the other 3900.000 MHz. Turn both
synthesizer RF OUTPUT switches to OFF.

Connect the output of the 3 dB attenuator to the power sensor as shown in
Figure 4-26.

Set the synthesizer RF OUTPUT switch to ON and adjust OUTPUT LEVEL for a
power meter indication of -33 dBm +/-0.20 dB. Return RF OUTPUT switch to
the OFF setting .

Set other synthesizer RF OUTPUT switch to ON and adjust OUTPUT LEVEL for a
power meter indication of -33 dBm +/-0.20 dB. S~t both synthesizer RF
OUTPUT switches to the ON position (power meter'2ading should be
approximately -30 dBm).

~8. Connect the output of the 3 dB attenuator to the analyzer input as shown
in Figure 4-26.

19. Set the FREQUENCY SPAN/DIV control to 50 MHz, the ~ESOLUTION BW to 1 MHz,
the REF LEVEL dBm control to -10. (The REFERENCE LEVEL FINE control
should still be set to -0). Couple ~push-in) FREQUENCY SPAN/DIV to
RESOLUTION BW. Set VIOEO FILTER to OFF.

20. Adjust the lower fundamental signal (3900.000 MHz) to 4100.000 MHz.
Adjust TUNING control to center display at the 4100.000 MHz signal. While
Keeping this signal centered on the display adjust FREQUENCY SPAN/DIV to
20 kHz.

21. Uncouple RES0LUTION BW, set to .1 kHz, and adjust the REF LEVEL dBm to
-50 .

c,
a
(Jl:r: .........
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 85698 OPT H43/003/400
4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS (Continued):

22. Adjust the 4100.000 MHz synthesizer frequency to 3900.000 MHz. Press
START/RESET to update trace.

23. Any signal displayed at the CENTER FREQUENCY on the spectrum analyzer
should be below the -60 dB horizontal graticule line. (NOTE: Displayed
noise may be above -60 d8 horizontal graticule line. If this occurs set
VIDEO FILTER to .3 and press SAMPLE;.

24. Set FREQUENCY SPAN/DIV to 50 MHz/DIV~ RESOLUTION BW to 1 MHz and couple
(push in) controls. Set REF LEVEL dBm to -20. Adjust TUNING control to
3.800 GHz.

•

25. Adjust upper frequency signal (4000.00 MHz) to 3800.00 MHz. While keeping
this signal centered on the display~ adjust FREQUENCY SPAN/DIV to cO kHz.

26. Uncouple RESOLUTION BW, set to .1 kHz~ and adjust REF LEVEL dBm to -50.

i7. Adjust 3800.00 MHz signal back to 4000.00 MHz. Press START/RESET to
update trace.

28. Any signal displayed at the
horizontal graticule line.
dB graticule line. If this
SAt'lPLE; .

CENTER FREQUENCY should be below the -60 dB
l NOTE: Di sp1ayed n-. i se may be above the -00
occurs~ set VIDEO FI_TER to .3 and press •

4-28. IMAGE RESPONSE TESTS:

SPECIFICATION:

Image responses (due to the mlxlng of signals two times the IF frequency
-2 x j21.4 MHz - above or below the tuning frequency): -70 dBc~ 1.8 to
.i8 GHz.

Low Band Rejection: (-SO dBc above 2.1 GHz

DESCRIPTION:

Image responses are checked by setting the analyzer center frequency to
several frequencies across the analyzer range &tuning a leveled signal
source to the frequenc ies determi ned by the tun i ng equat ion ~ FRF = nF\..o
+/- F1f • Input signals at these. frequencies will excite all poss-ible
image responses for a given 1st LO frequency and all positive integer
va-lues of n,

Gl
o
(JJ:;:L----------------------------------c;,----.

1424 FOUNTAIN GROVE PARKWAY. SANTA ROSA, CALIFORNIA, 95401, U.S.A.

•



••
(h~ ~;~KL:~6

MANUAL MODIFICATIONS NECESSARY TO DOUCMENT HP MODEL 8569B H43/003/400
4-28. IMAGE RESPONSE TESTS ~Continued):

SYNTHESIZER

F -~ _:....::,j -.-_ ..
L .',

SMA CABLE ASSEMBL Y

SPECTRUM ANALYZER

/' "'-II-I'@ (0) 0-1

I ..
r ,cue ., ..~ '",,-en@ 0 t

ADAPTER L....... J ADAPTER

Figure 4-27. Image Responses Test Setup

EQUIPMENT:

Synthesized Signal Generator
01 cm \24 in.) Cable Assy,

SMA (m) Connectors
Adapter, Type N ~mj to S~1A

(f) (2 requiredj

HP 8672A

HP 8120-8124

HP 1250-.l.250

PROCEDURE:

• ~. Connect equipment as shown in Figure ~-27 with sjnthesizer output
connected to analyzer input.

2. Set controls of 8672A as follows:

~lETER MODE
RF OUTPUT
OUTPUT LEVEL
RANGE
VERNIER
ALC
,L\f~

Fi'l iJEVIATIOfll

LEVEL
ON

00 dB
FullY Counterclockwise
INT
OFF
OFF

3. Set the synthesizer frequency to 2000.00 MHz.

4. Set normal (green) setting, except as indicated, and other spectrum
analyzer controls as follows:

.LV

1. 7 TO 4.1
.i.O dB
o
o
Coupled (pusned in)
.2 MHz
2.00 GHz
.03

FREQUENCY BAND GHz
INPUT ATTENUATOR
REF LEVEL dBm
REF LEVEL FINE
RESOLUTION oW
FREQUENCY SPAN/DIV
TUNING
VIDEO FILTER

1424 FOUNTAIN GROVE PARKWAY. SANTA ROSA. CALIFORNIA, 95401. U.S.A.
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/oo3/4OO
4-28. IMAGE RESPONSE TESTS (Continued):

5. Using TUNING control, center signal on CRT display, adjust OUTPUT LEVEL of
synthesizer to place the peak of the signal trace at the reference level
line.

6. Set the synthesizer to the frequency in Table 4-24 corresponding to an
analyzer center frequency of 2 GHz. The maximum allowable amplitude of
the spurious response at the analyzer center frequency for each setting is
shown in the following table:

Table 4-24 Image Responses

•

Center Frequency
6Hz

Synthesizer Freq. Maximum Displayed
MHz Spurious Ampl. (dBm)

2
::;

9

... 2

15

2642.800
3642.800
2357.200
5642.000
4357.200
9642.800
83S7.200

12642.800
... 1357.200
15642.800
.L4357 . 200
17642.800
~6357.200

-70
-70
-70
-70
-70
-70
-70
-/0
-70
-70
-70
-70
-70

•
7. Repeat steps 3 through 6 for ali remaining CeNTER FREQUENCY and

synthesizer settings in Table 4-24. Steps 3 thruugh 5 need only be done
once for each CENTER FREQUENCY.

8. Set the synthesizer OUTPUT FREQUENCY to 2100.00 ;'iHz.

9. Se 1ect tile 1. 7 to 4.1 GHz frequency band, set FRtQUENCY SPM/D IV to 10
MHz, and adjust the TUNING control to center signal on the CRT display.

10. Adjust OUTPUT LEVEL of synthesizer to place the peak of the signal trace
at the REFERENCE LEVEL line.

11. Select the .O~ to 1.8 GHz frequency band and set the FREQUENCY SPAN MODE
to FULL BAND.

12. A~l Spurious products must oe below the -50 dB graticule line. Verify
spurious products dre due to input signal by disconnecting input signal
and terminating INPUT 50 Ohm witil a Type N Male SO Ohm term'inat ion,

0"1
o
(J)
J:L... ~-- •

7424 FOUNTAIN GROVE PARKWA Y. SANTA ROSA. CALIFORNIA. 95407. U.S.A.
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MANUAl MODIFICATIONS NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400
4-2~. LO EMISSION:

SPECIFICATION:

frequency Range L.O. Power Level

10 MHz to 1.7 GHz (0 dB atten)
1. 7 to 18 GHz

less than -10 dBm
less than -70 dBm

DESCRIPTION:

A spectrum analyzer is used to measure the local oscillator output power
from the INPUT 50 Ohm of the 8569B spectrum analyzer.

EQUIPMENT:

SPECTRUM ANALYZER SPECTRUM ANALYZER

1_1;'0 ~ @
I _ •• , •• I ••••

i·· .\::~;~r

ADAPTER '''""

SMA CABLE ASSEMBl Y J

RFINPUT

ADAPTER t
"'---------------

Spectrum Analyzer HP 8566A
Cable Assembly lSMA Plug, both ends) HP 8120-1578
Adapter, Type NMale to SMA Female

(2 required) HP 1250-~250

•
Figure 4-28. LO Emission Test Setup

PROCEDURE:

1. Set all normal 19reen) spectrum analyzer settings, except as indicated and
other controls as follows:

FREQUENCY BAND GHz
FREQUENCY GHz
AUTO STABILIZER
FREQUENCY SPAN MOOt
RESOLUTION BW
INPUT ATTENUATION
REF LEVEL dBm
REFERENCE LEVEL FINE

0.1-1.8
O.OOOU GHz
OFF (IN)
ZERO
3 r~Hz

o dB
-lO
a

• c..:-:

2.m
0-
C"
0
if,

~

Press the 2 to 22 GHz pushbutton (greenj on the 3566A front panel and set
START FREQ to 2.0 GHz and STOP FREQ to 4.5 GHz.

1424 FOUNTAIN GROVE PARKWA Y. SANTA ROSA. CALIFORNIA. 95401. U.S.A.
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569B OPT H43/oo3/4OO
4-29. LO EMISSION (Continued) •
3. Set REFERENCE LEVEL to 0 dBm on the HP 8566A and press MAX HOLD.

4. Slowly, tune the 8569B from 0.000 GHz and not signal level that is
displayed on the 8566;,\. The signal amplitude should be less than -10 dB.

Set HP 8569B FREQUENCY SPAN MODE to FULL BAND and SWEEP TIME/DIV to 2 sec.
Press CLEAR/WRITE on the 8566A and set the 8566A VIDEO FILTER to 30 kHz
and the RESOLUTION BW to 300 kHz. Measure the LO power for each of the
frequency bands as show in Table 4-25.

Table 4-25. LO Emission Limits

HP 8569B
Freq. Band GHz

HP 8566A
Start Freq. GHz

Maximum
Stop Freq. GHz LO Power

Level (dBm)

4-30. INPUT IMPEDANCE:

1.7-4.1.
3.8-8.S
:).8-.1.2.9
8.,-13.0

2.0
(;:.0
2.0
2.0

4.5 -70
4.5 -70
4.5 -70
4.5 -7U

•
SPECIFICATION:

VSWR (10 dB input Atten.) 1.5:1 10 ~lHz to 18 GHz

DESCRIPTION:

The return loss of the HP 8569B Spectrum Analyzer INPUT 50 Ohm is measured
with a swept frequency response test set up. In the preselected bands
li.7 to 18 GHz) the source and the spectrum analyzer are phase locked to
insure that the input signal (incident signal; is always in the passband
of the preselector.

NOTE:

The HP 8350;.\ Sweep Oscillator may be substituted for the 8620C in this
procedure.

•13
c
o
C1l
JCL- ___=.~

1424 FOUNTAIN GROVE PARKWAY. SANTA ROSA. CALIFORNIA. 95401. U.S.A.



•
FhOW HEWLETT
~~ PACKARD

MANUAl CHANGES NECESSARY TO DOCUEMNT THE HP MODEL 8569B OPT H43/oo3/4OO
4-30. INPUT IMPEDANCE (Continued)

EQUIPMENT:

HP 8620C/86290B H08
HP 86222A
HP 8709A, Opt. HI0
HP 3312A
HP i1667A, Opt 002
HP 8742B
HP 115~5A

HP 11534A
HP 86390-60005
HP 1250-1404
HP 11592-60001

ends) HP 8120-1578
Test Set HP 8502 Opt H26

HP 8755S, Opt 004
HP 11853A
HP 1250-1475
HP 116658
HP 116920 Opt 001
HP 7770 Oot H18
HP 1250- .. ~50

Sweep Oscillator
RF Plug-in
Synchronizer
Function Generator
Power Sp 1itter
Crystal Detector
Adapter, APC-7 to type N (m)
Adapter, APC-7 to SMA (f)
Adapter, SMA ,f) to Type N ~f)

Adapter, SMA ~f) to Type N tm)
Test Cable SMA (f) to BNC ~m)

Cable Assembly (SMA plug, both
50 Ohm Transmission/Reflection
Frequency Response Test Set
50 Ohm Type N Accessory Kit

. Adapter Type N (m) to (m) ,2 Req. j
External Modulator
Coupler
Coupler
Adapter Type I~ (m) to SMA (f)•

PROCEDURE:

1. Set all normal 19reen) settings, except as indicated, and other spectrum
analyzer controls as follows:

FREQUENCY SAND GHz
INPUT ATTEN
REF LEVEL dBm
REFERENCE LEVEL FINE
FREQUENCY SPAN MODE
TUNING
AMPLITUDE SCALE

.01-1.8
10 dB
-10
o
FULL BAND
Full Counterclockwise
2 dB LOG/DIV

2. Using .01 to 2.4 GHz source, connect equipment as shown in Figure 4-29.
Set HP 8502A RF INPUT ATTENUATION dB to O.

14
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MANUAl CHANGES NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400
4-30. INPUT IMPEDANCE (Continued): •

I AXIS BLANKING

SPECTRUM ANALVZER

FREQUENCY RESPONSE
TESTSET

AUXO~

Figure 4-29. 10 MHz to 1.8 GHz Return Loss Measurement

,.-",,-

OETECTOR

OETECTOR

'"'~c:~:'"
: • CRYSTAL
LiOETECTOR

•
MANUAL CHANGES NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400
4-30. INPUT IMPEDANCE lContinued)

3. Set the sweep oscillator START FREQUENCY to 10 MHz and the STOP FREQUENCY
to 1.8 GHz. adjust the HP 86222A POWER LEVEL to +13. and set SWEEP TIME
to 100 msec.

10
Reference Position
OFF (out)
-00
ON

4. Disconnect the HP 8502A TEST PORT from the spectrum analyz21' INPUT 50 Ohm.
Connect type N Female short to the TEST PORT.

S. Set the controls as follow on the Hp 8755C:

Channel 1
dB/DIV

Display
Video FiHer
Reference Level
Reference Level Vernier

•
151424 FOUNTAIN GROVE PARKWAY. SANTA ROSA. CALIFORNIA. 95401. U.S.A.

Channel 2
All pushbuttons OUT

6. Adjust the REFERENCE POSITION control (screw driver adjust) to position
the trace on the center horizontal graticule line.

C,1

'"o
C,1
o
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MANUAL CHANGES NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/4oo
4-30. INPUT IMPEDANCE (Continued):

7. Press Channell AIR and adjust the REFERENCE LEVEL VERNIER to position the
trace on the center horizontal graticule line (this line now represents 0
dB return loss).

8. Disconnect the type N Female short from TEST PORT and connect TEST PORT
directly to the spectrum analyzer INPUT SO Ohm.

~. The return loss displayed must be greater than 14 d~ (SWR=1.5:1)

RETURN LOSSSWR -----------

PRESELECTED BANDS 1.7 to 186Hz

•

10. Remove .OL to 2.4 GHz RF plug-in from sweep oscillator mainframe and
replace with 2 to 22 GHz RF plug-in. Select band 4 (2.0-22 GHz on HP
8620C Sweep Oscillator). Connect equipment as shown in Figure 4-30 wi th
777D Opt HIS coupler setup.

11. On Spectrum Analyzer, set TRACE A and TRACE B to STORE BLANK, SWEEP SOURCE
to EXT, and FREQUENCY 8ANO GHz to 1.7-4.1. Set sweep oscillator to CW
mode and adjust CW control to approximately 2.~ GHz. Set sweep oscillator
to F x 1U (on HP 8350A, set CF control to 2.9 GHz and F, initially, to 1
GHz). Set mode switch to manual sweep and set .ranua l sweep control fully
counter-clockwise. Adjust F control until phas2-1ock occurs ~mlnlmum

phase errors). Set manual control fully clockw~;e. Signal should be at
right-hand edge of CRT display. If necessary r2Jdjust F and CW controls
to obtain phase-lock across entire frequency band. Set Spectrum Analyzer
to: TRACE A and TRACE 6 to WRITE and set PRESELECTOR PE~< CONTROL to
center of green region.

ERROR
l62:2A SIG"t,t,l

AF ?LUG·IN OUTPUT tNP\JT

II'lPUT
Ion

1.A~ I'), ',6K ~

P~"'LIFT

SWEEP
OSCILLATOR

'J.~ - - -,_

BNC TEE

F.
--'.' I • I

, • o
I:) • •

SYNCHRONIZER

INCIOE",r ~ INPUT POWER

IT~APTlR SPllnER

I ! DIRECTIONAL •

l i COUPLER

I i I ADAPTER

I I I -I
TEST I I i "fLECTEO.J:J .. CRYSTAL

'----' DETECTOR

DETECTOR

C::=::O-=-::J '------'
MODULATOR

.,

FREQUENCY RESPONSE
TESTSET

F1 '""
i~, .........
i 1111 .:' ..

Figure 4-30. Input Impedance Test for Preselected Bands• ~
<'1
a
(j)J:L-- .......,.Ti-....
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MANUAL CHANGES NECESSARY TO DOCUMENT THE HP MODEL 85698 OPT H43/003/400
4-30. INPUT IMPEDANCE (Continued): •
PRESELECTED BANDS 1.7 TO 18 GHz (Cont1d):

12. Repeat steps 4 through 8. The return loss displayed must be greater than
14 dB ~SWR=1.5:1).

RETURN LOSS __
SWR,-'--------------

13. Set spectrum analyzer FREQUENCY BAND GHz to 3.8-8.5. Set both TRACE A and
TRACE B to STORE BLANK. Replace 7770 Opt Hl8 with 116920 coupler.

14. Turn on HP 8709A and phase lock sweep oscillator as follows:

a. Set sweep oscillator MOOEswitch to MANUAL with manual sweep control
fully counterclockwise.

b. Set sweep oscillator start frequency to low frequency of selected
spectrum analyzer FREQUENCY aAND GHz and adjust start frequency for
synchronizer phase lock (minimum phase error). Phase lock error
switch should be set to negative (-; for bands 1 through 4 and to
positive t+) for band S.

c. Set sweep oscillator manual sweep control fGlly clockwise and stop
frequency to high frequency of selected spec~rum analyzer FREQUENCY
BAND GHz. Adjust stop frequency for synchronizer phase lock (minimum
phase error).

•
d. Set sweep oscillator to AUTO ,or TIME) sweep (=10 seconds).

e. Check spectrum analyzer CRT display for phase lock during sweep. If
the system is breaking phase lock, adjust both start and stop
frequencies during slow sweep (=10 seconds) to obtain phase lock. Set
TRACt A and TRACE B to WRITE.

15. Repeat steps 4 through 8. The return loss displayed must be greater than
14 dB lSWR=1.5:1).

RETURN LOSSSWR ----------

•
17

RETURN LOSS
S~~R ---------

17. Repeat steps 4 throu9h 8. The return loss displayed must be greater than
14 dB (SWR= 1.5:1;.

16. Set spectrum analyzer FREQUNCY BAND GHz to 5.8-12.9. Set TRACE A and
TRACE B to STORE BLANK. Repeat step 14.

lil
o(J)L.- --,~
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MANUAL CHANGES NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400
4-30. INPUT IMPEDANCE (Continued):

PRESELECTED BANDS 1.7 TO 18 GHz (Cont'd):

18. Set spectrum analyzer FREQUENCY BAND GHz to 8.5-18. Set phase lock switch
on HP 8709A to 1+1. Set both TRACE A and TRACE B to STORE BLANK. Repeat
step 14.

19. Repeat steps 4 through 8. The return loss displayed must be greater than
14 dB (SWR=1.S:1).

RETURN LOSS _

SWR _

MANUAL CHANGES NECESSARY TO DOCUMENT THE 11971 SERIES (K AND A MODELS):

To section I, GENERAL INFORMATION

Page 1-S, Table 1-1, HP 11971 SERIES MIXER SPECIFICATIONS (1 of 2),
under: ifJodel 1l1:!71K, add: Gain Compression Level: <3 dB, 18-26.:5 GHz:
-10 dBm. Also add: RF Input SWR: 26.5-40 GHL:<2.':J:L

Page i-6, Table 1-1, Hp 11Y71 SERIES MIXER SPECIFICATIONS (2 of 2),
under: Model 11971A, add: Gain Compression level:<3 dB, 26.5-40 GHz:
-10 dBm. Also add: RF Input SWR: 26.5-40 GHz: <2.9:1.

To Section III, PERFORMANCE TESTS

Page 3-11/3-i~, following paragaph 3-9, Average ~oise Level, add
paragraph 3-10 oelow:

3-10. GAIN COMPRESSION FOR EXTERNAL MIXING

SPECIFICATION FOR WAVEGUIDE INPUT (18.0 TO 40 GHz) USING HP 11971 K AND A
MODELS HARMONIC MIXERS:

11971K Gain Compression: <3 dB, 18-26.5 GHz: -1.0 dBm

11971A Gain Compression: <3 dB, 26.5-40 GHz: -10 dBm

e G
tP'le
~"a
C/l
:rL- __
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MANUAL CHANGES NECESSARY TO DOCUMENT THE 11971 SERIES (K AND A MODELS)
3-10. GAIN COMPRESSION FOR EXTERNAL MIXING (Continued): •
DESCRIPTION:

Gain Compression is checked by changing the input signal from 10 dB less
than the maximum input setting to the level of the maximum input setting
(-20 dBm to -10 dBm). The signal will compress (indicate less than a 10
dB change in signal level). The amount of compression must be less than 3
dB.

EQUIPMENT:

•SWEEP OSCILLATOR

,

. , , , ~I

••••••....•....... ~: Ie _ 0 0 ~ • -::::-:

L::::S! 9FILTER

ISOLATOR

IUdSCOUPLER

26.5-40 GHz

HP 8690B
HP 8697A
HP 432A
HP R486A
HP R382A
TRAK 2571-1810
HP R752C
HP R362A
HP :)404

o

TO EXTAM

LEVeliNG
AMPLIFIER

FROM ~
RECOROER !

OUTPUT,. •

18-26.5 GHz

HP 8690B
HP 8696A
HP 43~A

HP K486A
HP K38LA
AAMCO K201
HP K752C
HP K362A
HP 8404A

•• !! RECOROER

o •• 1

l THERMISTORl1 MOUNT

POWER METER
~

,~I

WAVEGUIDE
ATTENUATORE;1----:4 il IbJ:_~~==~,...--._.-J

HP 11871K '~

SPECTRUM ANALYZER

Sweep Oscillator
RF Plug-in
Power Meter
Thermistor Mount
Waveguide Attenuator
Isolator
10 dS Coupler
Low Pass Fi lter
Leveling Amplifier

Figure 3-10. Gain Compression Test Setup

1. Connect equipment as shown in Figure 3-10. Set normal (green) settings,
except as indicated, and other spectrum analyzer controls as follows:

1424 FOUNTAIN GROVE PARKWAY. SANTA ROSA. CALIFORNIA. 95401. US.A.

FREQUENCY BAND GHz
INPUT ATTEN
REF LEVEL dBm
REFERENCE LEVEL FINE
RESOLUTION BW
FREQUENCY SPAN/DIV
TUNING

18-26.6
o dB
-10
o
Coupled (pushed inj
20 MHz
18.00 GHz

19
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12. Repeat steps 1 through 11 for the 11971A, substituting appropriate
equipment and frequency settings to cover the 26.5-40 GHz band.

•

•

•
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MANUAL CHANGES NECESSARY TO DOCUMENT THE 11971 SERIES (K AND A MODELS)
3-10. GAIN COMPRESSION FOR EXTERNAL MIXING (Continued):

2. Select 18-26.5 GHz mode on sweep oscillator control unit. Set to CW mode
with ALC and all AMPLITUDE MOD buttons out. With RF at STANDBY, adjust CW
contro 1 to i8.00 GHz. Set FUNCTION to START STOP mode and AMPLITUDE r~OD

to EXT AM.

3. Set power meter CAL FACTOR to match thermistor calibration at 18 GHz.
Set MOUNT RESISTANCE to 200 ohm. Set RANGE to COARSE ZERO and adjust pot
to zero meter. Set RANGE to -5 dBm &press FINE ZERO momentarily. Set
leveling amplifier GAIN to mid range.

4. Adjust waveguide attenuator to MAX. Turn sweep oscillator RF on and set
sweep oscillator POWER LEVEL full on (CW). Adjust leveling amplifier
POWER LEVEL to a -10 dBm reading on power meter (-5 dBm scale reading).
Set waveguide attenuator to 25 dB.

5. Adjust the spectrum analyzer TUNING control to center the signal on the
display while decreasing FREQUENCY SPAN/DIV to 1 MHz. Press and hold SIG
IDENT pushbutton to verify that the signal displayed is at 18.00 GHz.
Adjust TUNING until 18.00 GHz signal is located and identified.

6. Adjust the REFERENCE LEVEL controls to position ;ignal at the FREQUENCY
LEVEL line. Uncouple the RESOLUTION BW and FRE~JENCY SPAN/DIV control and
set RESOLUTION BW to 3 MHz.

7. Set AMPLITUDE SCALE to 1 dB. Center signal on C~T and adjust REFERENCE
LEVEL FINE control to place peak of signal at convenient horizontal
graticule line.

8. Increase the attenuation of the waveguide attenuator to 35 d3. Adjust the
REF LEVEL dBm (do not adjust the REFERtNCE LEVEL ~INE) to return the
signal on the display. Record deviation from reference established in
step 7: dB. This is the step gain error. lValues above the reference
line are positive; values below are negative).

9. Adjust waveguide attenuator to 25 dB. Adjust REFERENCE LEVEL controls
(REF LEVEL dBm and REFERENCE LEVEL FINE) to place peak of signal at
convenient llorizontal graticule line (same line established in step 8).

10. Decrease the attenuation of the waveguide attenuator to 13 dB. Adjust REF
LEVEL dBm (do not adjust REFERENCE LEVEL FINE) to return the signal on the
display. Record deviation from reference set in step 7: dB.

11. To calculate gain compression, algebraically subtract step gain error
(step 7) from deviation recorded in step 11. Gain compression should be
less than 3 dB.

j
J
~
~1

o
(f)

:rL.-__----------------------------------II
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MANUAL CHANGES NECESSARY TO DOCUMENT THE 11971 SERIES (K AND A MODELS)
3-10. GAIN COMPRESSION FOR EXTERNAL MIXING (Continued): •

To Section V, SERVICE

Page 5-1, Table 5-1, ACCESSORIES AND REPLACEABLE PARTS, Delete: HP Part
Number 5061-5460, Mixer Connection Kit (Option 009, includes the
following items).
Under: HP Part Number 5061-5458, Change: 3 required, to: 2 required.
Delete: HP Part Number 5061-5459, Storage Case, with packing foam.
Add: HP Part Number l1971-60001, Check Digit 0, Foam Pad
Add: HP Part Number 1540-0182, Check Digit 6, Carrying Case 13x10x3
Add: HP Part Number 11971-80016, Check Digit 9, Label ID

•

•
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TO:

FROM:

INSTRUMENT:

SUBJECT:

PRODUCTION

All HP Service Centers

Signal Analysis Division

8565N8569B Spectrum Analyzers
(Serial numbers listed below)

Faulty A33 Limiters

MEMO
I

During the time period between 18June 1985 and 16July 1985, approximately 30 HP 8565A:s and HP
8569B's were built with bad limiters (A33). The limiters in question had one of the two diodes installed
backwards. As a result, limiting action will not occur on these instruments. .

The following is a listof 50 potentially bad instruments. Since there were 30 bad limiters, any instrument
within the serial number specified may have the problem and must be checked.

Model Number Serial Number

HP 8565A 2521A3021 through 2521A3025
HP 8569B 2518A2003 through 2518A2017
HP 8569B 2526A2018 through 2526A2047

To check the limiters, use an ohmmeter and measure the resistance by puttingone probe on thecenter pin
and one on the case (not on the label), then reverse the probes. The meter might need to have its range
held to ensure useful measurements.

Here are some examples of readings using an HP 3438 Digital Voltmeter and an HP 427A Analog
Voltmeter:

Meter Used Good Limiter Bad Limiter

HP 3438A (200K range)
Forward 45K ohms 45K ohms
Reverse 45K ohms Infinity

HP 427A (10K range)
Forward 5K ohms 5K ohms
Reverse 5K ohms Infinity

DL 1-86/53
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8569B-2

NOT E
Supersedes:

None

HP MODEL 8569B SPECTRUM ANALYZERS

Serial Prefix 2326A and Above

OPTION 003 RETROFIT KIT

A Service Kit, HP Part Number 08569-60106, CD = 1, has been set up to retrofit 8569B Spec
trum Analyzers with Option 003, High Power First L.a. Output for use with external mixers.
The kit contains the L.a. AmplifierjAttenuator assembly, RF cable, and necessary mounting
hardware.

The procedure for installing this kit is as follows:

Remove top, bottom, and the side cover next to the CRT.

Disconnect cable W42 from the output connector and discard this cable.

Disconnect First LiO, Output Cable W20 from Front Panel First L.a. Output Cable W42,
then remove the Amplifier Bracket with the First L.a. output connector.

Cut two lengths of wire coded 912 (supplied) to connect the three feedthrough pins on
the amplifier, routing one of the wires across the amplifier on the side away from the
threaded mounting holes. Solder these to the pins using an iron grounded to the amplifier
housing.

l.

2.

'. 3.

4.

5. Connect the attenuator to the amplifier output, and the Pad-Front Panel Cable W43 be
tween the output connector and the attenuator so that the amplifier may then be mounted
to the Amplifier Bracket.

NOTE

THE ATTENUATOR AND AMPLIFIER ARE FACTORY MATCHED TO ENSURE
THAT THE OUTPUT POWER WILL BE WITHIN SPECIFICATIONS.

E/WN 2/84-53/MH
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6. Mount the bracket back on the instrument and connect L.O. Output Cable W20 to the input of the •.
attenuator.

7. Remove three screws securing Power Supply Assembly A10: one goes through the side casting next
to C15, one near the base of C7, and one through the heat sink adjacent to Q2. Loosen the two
screws at the rear of the A40 assembly. After lifting the power supply (hinging on the loosened
screws), tighten the outer screw to prevent the power supply from accidentally flipping down.

8. Using an iron grounded to the instrument chassis, carefully unsolder the centermost wire coded
912 (+5.2V) from the back of Display Motherboard A10, and solder the terminal pin (supplied)
in its place. Cut the terminal pin so it protrudes about .25 inches (.30. inches maximum) from the
Display Motherboard, to prevent shorting against the power supply subchassis.

9. Solder two wires coded 912 (one just removed and the remaining length supplied with the kit) to
this terminal. Dress the free end of the wire coded 912 along the center rail toward the front of the
instrument. Reassemble the Power Supply Assembly.

10. Keeping the free end of wire coded 912 from shorting to anything, connect the line cord, turn the
85698 on, and observe LED A40A2DS6 (+5.2V) to verify that the supply is not shorted out. Turn
off the 85698 and disconnect the line cord.

11. Solder the wire coded 912 to one of the L.O. Amplifier feedthrough pins. Reassemble the instrument
covers.

12. Utilizing Performance Test 4-27, FIRST LO OUTPUT POWER, OPTION 003 and 013, check the op
eration of the L.O. amplifier.

This completes the modification. ••

•
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8569B-3

NOT IE
Supersedes:

None

HP MODEL 8569B SPECTRUM ANALYZERS

Serial Prefix 2326A and Above

OPTION 013 RETROFIT KIT

A Service Kit, HP Part Number 08569-60107, CD = 2, has been set up to retrofit 8569B Option
001 Spectrum Analyzers with Option 013, a combination of High Power First L.a. Output for
use with external mixers and Internal Comb Generator. The kit contains the L.a. Amplifierj
Attenuator assembly, RF cable, and necessary mounting hardware.

The procedure for installing this kit is as follows:

Remove top, bottom, and the side cover next to the CRT.

Disconnect cable W42 from the output connector and discard this cable.

Disconnect First L.a. Output Cable W20 from Front Panel First L.a. Output Cable W42,
then remove the Amplifier Bracket with the First l.iO. output connector.

Cut two lengths of wire coded 912 (supplied) to connect the three feedthrough pins on
the amplifier, routing one of the wires across the amplifier on the side away from the
threaded mounting holes. Solder these to the pins using an iron grounded to the amplifier
housing.

1.

2.

•~
3.

4.

5. Connect the attenuator to the amplifier output, and the Pad-Front Panel Cable W43 be
tween the output connector and the attenuator so that the amplifier may then be mounted
to the Amplifier Bracket.

NOTE

THE ATTENUATOR AND AMPLIFIER ARE FACTORY MATCHED TO ENSURE
THAT THE OUTPUT POWER WILL BE WITHIN SPECIFICATIONS.

EjWN 2j84-53jMH

• FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East (201) 265·5000 • Midwest (312) 255·9800 • South (404) 955-1500 •
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6. Mount the bracket back on the instrument and connect L'O, Output Cable W20 to the input of the
attenuator.

7. Remove three screws securing Power Supply Assembly A10: one goes through the side casting next
to C15, one near the base of C7, and one through the heat sink adjacent to Q2. Loosen the two
screws at the rear of the A40 assembly. After lifting the power supply (hinging on the loosened
screws), tighten the outer screw to prevent the power supply from accidentally flipping down.

8. Using an iron grounded to the instrument chassis, carefully unsolder the centermost wire coded
912 (+5.2V) from the back of Display Motherboard A10, and solder the terminal pin (supplied)
in its place. Cut the terminal pin so it protrudes about .25 inches (.30 inches maximum) from the
Display Motherboard, to prevent shorting against the power supply subchassis.

9. Solder two wires coded 912 (one just removed and the remaining length supplied with the kit) to
this terminal. Dress the free end of the wire coded 912 along the center rail toward the front of the
instrument. Reassemble the Power Supply Assembly.

10. Keeping the free end of wire coded 912 from shorting to anything, connect the line cord, turn the
8569B on, and observe LED A40A2DS6 (+5.2V) to verify that the supply is not shorted out. Turn
off the 8569B and disconnect the line cord.

11. Solder the wire coded 912 to one of the L.a. Amplifier feedthrough pins. Reassemble the instrument
covers.

12. Utilizing Performance Test 4-27, FIRST La OUTPUT POWER, OPTION 003 and 013, check the op
eration of the LiO. amplifier.

Ihis completes the modification.

•
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HP MODEL 8569B SPECTRUM ANALYZERS

Serial Prefix 2318A and Below

REPLACEMENT OF DISPLAY DRESS PANEL

<C E
8569B-4

NOT E
Supersedes:

None

•

The Display Dress Panel, HP Part Number 08569-00041, CD =7, has been discontinued and the
new Dress Panel will not fit directly on older instruments. Service kit 08569-60108, CD =3, has
been set up to maintain compatibility with the new Display Dress Panel, HP PartNumber 08569
00055, CD =3, which is included in the Service Kit.

On the old design, the First L.a. Output Connector was mounted on the dress panel. On the new
design, the connector is mounted on a sub-panel bracket. This change was made to incorporate
the Option 003 and Option 013 L.a. output amplifier.

The procedure for installing the service kit is as follows:

1. Remove the top and bottom covers, top trim strip, the handle next to the CRT, VIDEO
FILTER SWITCH knob and securing nut, SCALE INTEN and INTEN knobs, and the CAL
OUTPUT connector nut.

2. Remove 4 screws (one on top, two on the side, and one on the bottom) securing the Front
Display Panel.

3. Pull the Front Display Panel out enough to gain access to the l.iO, Output Cable at the rear
of the L.a. Output Connector with an open end wrench, and remove this cable from the
connector.

4. Carefully tilt the Front Panel Display out, being sure not to stretch leads. Remove the L.a.
Output Connector, 2 nuts securing the Dress Panel studs, and 4 screws securing the AlA1
printed circuit board to its standoffs. Then remove the 4 standoffs from the Dress Panel
studs, and remove the dress panel.

I/OF/WO 2/84-53/MH
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5. Using the parts provided in the service kit, attach the SMA connector to the bracket: place the O-ring •
inside the connector flange, followed by the two flat washers, the bracket, then the lock washer and
nut. Then attach this bracket to the bottom casting frame of the instrument so the existing L.a.
Output Cable will mate with the connector. Tighten the cable on the connector with an open end
wrench, reaching from behind for access.

6. Assemble the new Dress Panel to the Front Display Panel, and reinstall the standoffs, AlA1 Assembly,
CAL OUTPUT connector, and VIDEO FILTER switch.

7. After securing the Front Display Panel to the instrument, install and align the knobs. Replace the
covers, handle, and trim strip.

Ihis completes the modification.

•
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HP MODEL 8569B SPECTRUM ANALYZERS

Serial Prefix 2318A and Below

C E

8569B-5

NOT E
Supersedes: '.

None

•

REPLACEMENT OF DISPLAY DRESS PANEL (OPTION 001)

The Display Dress Panel, HP Part Number 08569-00042, CD =8, has been discontinued and the
new Dress Panel will not fit directly on older instruments. Service kit 08569-60110, CD =7, has
been set up to maintain compatibility with the new Display Dress Panel, HP Part Number 08569
00056, CD = 4, which is included in the Service Kit.

On the old design, the First L.O. Output Connector was mounted on the dress panel. On the new
design, the connector is mounted on a sub-panel bracket. This change was made to incorporate
the Option 003 and Option 013 L.O. output amplifier.

The procedure for installing the service kit is as follows:

1. Remove the top and bottom covers, top trim strip, the handle next to the CRT, VIDEO
FILTER SWITCH knob and securing nut, SCALE INTEN and INTEN knobs, and the CAL
OUTPUT connector nut.

2. Remove 4 screws (one on top, two on the side, and one on the bottom) securing the Front
Display Panel.

3. Pull the Front Display Panel out enough to gain access to the L.O. Output Cable at the rear
of the L.O. Output Connector with an open end wrench, and remove this cable from the
connector.

4. Carefully tilt the Front Panel Display out, being sure not to stretch leads. Remove the L.O.
Output Connector, 2 nuts securing the Dress Panel studs, and 4 screws securing the AlA 1
printed circuit board to its standoffs. Then remove the 4 standoffs from the Dress Panel
studs, and remove the dress panel.

I/OF/WO 2/84-53/MH
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5. Using the parts provided in the service kit, attach the SMA connector to the bracket: place the a-ring •
inside the connector flange, followed by the two flat washers, the bracket, then the lock washer and
nut. Then attach this bracket to the bottom casting frame of the instrument so the existing L.a.
Output Cable will mate with the connector. Tighten the cable on the connector with an open end
wrench, reaching from behind for access.

6. Assemble the new Dress Panel to the Front Display Panel, and reinstall the standoffs, AlA1 Assembly,
CAL OUTPUT connector, and VIDEO FILTER switch.

7. After securing the Front Display Panel to the instrument, install and align the knobs. Replace the
covers, handle, and trim strip.

Ihis completes the modification.

•
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8569B-6

Supersedes:

None

HP MODEL 8569B SPECTRUM ANALYZER

All Serials

PRECAUTION ON REPLACING A32 YTF ASSEMBLY

When replacement of the Yig-Tuned-Filter Assembly A32 becomes necessary, care must be exer
cised during installation to prevent failure of the magnet coil within this filter. Terminal A has
been known to short to a grounded pad on the RF-IF motherboard. The other end of the coil
is connected to -40 volts, and under these conditions the coil fails before fuses blow or power
supplies shut down.

Replacement kit 08569-60117, CD =4, contains a new YTF and heat shrink tubing for proper
installation. Before installing the new YTF, bend terminal A slightly toward the center of the
YTF, as this will increase the clearance from the motherboard. Slip heat shrink tubing over each
of the four wires to be connected to the YTF. Solder the wires to the four terminals as follows:

YTF coil +, color code 98, to terminal A
+26V unreg, color code 903, to terminal B
+26V return, color code 1, to terminal C
YTF coil -, color code 7, to terminal D

After shrinking the tubing over the terminal, install the YTF and reassemble the instrument.
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HP MODEL 8569B SPECTRUM ANALYZER

Serial Number Prefixes 2409A and Below

C IE

8569B-7

NOT E
Supersedes:

None

•

MODIFICATION TO PREVENT INTERMITTENT A7/A8 FAILURES

Some instrument failures with intermittent symptoms leading to total failure, usually involving
the CRT display, have been traced to shorted leads on the A7 Input/Output Assembly and the
A8 Microprocessor Assembly. When these boards are removed or inserted, there is a potential
for the spacers designed to separate these boards to rub against component leads sticking out
from the circuit side of these boards. If these leads bend over sufficiently, they can short out to
each other.

The recommended procedure to either correct or prevent these problems is to remove J2 (the
socket with jumpers) from the option status interface circuitry on the A7 assembly.

If the instrument is an 002 or HXX option that alters the location of the jumpers from that of
a standard instrument, the jumpers should be soldered directly to the pc board in their new
locations. The possible option jumper wire configuration is indicated below:

Minimum Resolution Bandwidth
A7J2 Pin B to Pin 2: 1 kHz bandwidth (OPT 002)

Display Units Reference Level
A7J2 Pin D to Pin 4: dBuV

Display Resolution-Center Frequency
A7J2 Pin F to Pin 6: 1 MHz

Reference Position for Normalized Response
A7J2 Pin H to Pin 8: Top Horiz. Graticule Line

•
D/PM/WO 4/84-53 /MLG
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HP MODEL 8565A AND 8569A/B SPECTRUM ANALYZERS

All Serials

FRONT PANEL CONTROL SWITCH BOARD ASSEMBLY

There is now a sub-assembly available for repair of the Front Panel Control Assembly A2. The
complete A2 assembly is sometimes ordered for repair of the Frequency Span/Divsion or Refer
ence Level Switch Assemblies. Since the A2 assembly includes the front panel, knobs, and tuning
switch assembly, it is fairly expensive.

There is a lower-level assembly available for this part which includes A2A1, A2A4, and A2A6. It
is a complete switch assembly for the Frequency Span/Division and Reference Level switches, at
less than half the cost of the full front-panel assembly. The correct HP Part Number and some
reference information is indicated below.

For A2 Part Number Use Switch Assembly

8565A 08565-60120 08565·60126
08565·60001

8569A 08569-60036 08565-60126
08569-60063

8569B 08569·60078 08569·60116
08569·60063
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HP MODEL 8565A AND 8569B SPECTRUM-ANALYZERS

All Serials

A16 SWEEP GENERATOR BOARD REPLACEMENT

The 8565A and 8569B are similar instruments with some PC boards in common. Their A16
Sweep Generator Board Assemblies are slightly different, but have recently been combined into
one board assembly. The 08565-60218 and the 08569·60067 are both superseded by the new
08569-60122, which can be ordered as Sweep Generator Board Kit, HP Part Number 5061-9958.

There are two portions of circuitry that are utilized differently, depending on whether the board
is used in an 8565A or an 8569B. One important difference involves jumper wire W1 in the Auto
Sweep Time Limit circuitry. The board comes with the jumper wire in place and is a drop-in
replacement in an 8565A. The jumper adds a transistor and two resistors to the circuitry. This
limits the sweep time in the 8565A to 2 msec for the lower frequency spans. The jumper must be
removed to use the board in an 8569B. Removing the jumper limits the sweep time to 7.3 msec
to meet the digital storage requirements of the 8569B.

Another difference is in the l/N Sweep Attenuator circuitry. The 8569B uses two additional
frequency bands (9 and 10). When the new Sweep Generator Board is used in an 8565A, the 1/N
circuitry for bands 9 and 10 does not operate. This service note includes updated schematics and
an updated material list for the new A16 Sweep Generator Board. These should be used to update
your Operation and Service Manual.

The +1 OV adjustment pot has been removed from the board. The adjustment procedures for both
instruments' Operation and Service Manuals must be updated as follows, to reflect this change.

8565A manual. Paragraph 5-22. Sweep Generator Adjustment, DESCRI PTION:
Delete the first sentence and change the second sentence to read "The sweep generator is

adjusted ..."
Delete the NOTE that begins "The +10V Temperature Variable Supply ..."

. Delete step c.

8569B manual. Paragraph 5-21. Sweep Generator Adjustment, DESCRI PTION:
Delete the first sentence and change the second sentence to read "The sweep generator is

adjusted ..."
Delete the NOTE that begins "The +1QV Temperature Variable Supply ..."
Delete step 3.

D/OF/WO 2/85-53/MLG

• FOR MORE INFORMATION. CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East (201) 265·5000 • Midwest (312) 255·9800 • South (404) 955.1500 •
West (213)970·7500 or (415)968·9200 OR WRITE. Hewlett-Packard. 1820 Embarcadero. Palo Alto, California 94303. IN EUROPE, CALL YOUR LOCAL HP SALES
OR SERVICE OFFICE OR WRITE. Hewlett-Packarc SA, 7, rue du Bois-du·Lan, PO. Box, CH·1217 Meyrin 2·Geneva. Switzerland. IN JAPAN, Yokogawa.Hewlett.
Packard t.tc., 1·27·15,YabeSagamihara City, Kanagawa Prefecture, Japan 229.

Printed 111 U.S.A.

- ----------~- ----



A16 SWEEP GENERATOR BOARD ASSEMBLY, REPLACEABLE PARTS (HP PART NUMBER 5061-9058) (1 OF 4)

'--
Reference HP Part c Qty Description Mfr Mfr Part NumberDesignation Number 0 Code

Alb ,;,'110·: -'jOS8 3 I ';~tE';: ,;UIERA r'JR ~EF'LI4CEj'iENT 1(1: 28480 ·3t1E. i -'JI)S:;'

AI6CI NOT ASSIGNED
AI6C2 0160-34:;6 6 4 CAPACITOR·-FXD 10UOPF .'-10% IKVDC cn 28480 0160-34:;;6
AI6C3 011.0-34:;6 I. CAPACITOR -FXD 1000?F +--10% 1K'JDC tER :104S0 0160-34S6
A16C4 o160-22~2 0 1 CAPACITOR-FXD IbPr .-5% 500VDC CEr- o· '-30 28480 0160···2262
A16C5 0160-,341.6 e 3 CAPACITOR-FXD .IOOPF .-10% IKVDC CER 20400 011.0-341.6

A16C6 ot&O-21~G 5 1 CAPAC ITOR .FXD 33PF .·-5% 30CVDC IHCA 213400 0160 .. 2150
A16C7 0160-3466 8 CAPACITOR-FXD 1 OOPF"-1 0% li(VDC CE:R 20480 0160-3466
A16C8 0180-0197 8 5 CAPACITOR ..FXD 2.2UF.-IO% 20VDC TA S62C9 t5CD2.:!~X?020A2

A16C9 NOT ASSIGNED
AlbCI0 0160-3456 6 CAPACITOR-FXD 100UPF +'-IOX IK ...DC CE~ 28480 oIbO -3~~6

A16Cll 0180-173S 2 1 CAPACITOR-FXD • 22UF",···1 0% 3SVDC TA ~6289 1:30D224X9035A2
A16C12 0160-3009· 5 1 CAPACITOR-·FXD 9C2PF +-\% 100VDC /'HCA 2C480 011,0-3009
A16C13 0160-3402 2 2 CAPACITOR-F'XD IUF .-5X 50VDC MET-PCLYC ~a43Q Jl~0-34n

A16CH 0180-0197 8 CAPACITOR-FXD ~.2Ul='·"-10%. 20VDC TA 5b2iJ'1 lS0I>22'5X902f1A;1
AlbClS 0160--0166 9 1 CAPACITOR··FXD .06eUF '-10X 200VDC POLYE: 20400 0160-0166

AI6C16 0160-2055 9 3 CAPACITOR·-FXD .0IUF +80-20% lOOVDC Cl:R i:!C48C 0160-2055
A16C17 0160-4084 0 3 CAPACITOR-FXD .IUF +"20,\ SO"'DC CER 2B480 0160--\084
AlbC18 01bO-2055 9 CAPACITOR-·FXD .0IUF +00-20% 100VDC CER :!8480 0160-2055
AlbC19 0160-2055 9 CAPACITOR-Fl<D ,OIUF t-aO'~20X 100VDC CER 20480 0160--2055
AI6C20 01 bO-34b6 B CAPACITOR-FXD 100pr .-IOX IKVDC CER 28480 0160-346b

A16C21 01bO-40B4 B CAPACITOR- FXD .1UF +-20X ~JVj)C CER 28480 0Ib~--4~a4

Al bC22 0160-4084 8 CAPACITOR-FXD .1Ur- +-20X 50VDC CER 20480 0160'-40B4
AlbC23 0160-·34Sb 6 CAPACI10R-F'XD 1000PF .-10% lKVDC CER ;;8480 0160-3·456
Al bCZ4 0180-0197 B CAPACITOR-FXD 2.2UF+-1G% 20VDC TA 56209 150D225X9020A2
At6C25 0180-,0197 B CAPAC ITOR - F'XD 2.2UF+···111X 20VCC TA 562B9 150D22~X902np.2

AlbC26 0180-0197 8 CAPACITOR-FXD 2.2UF+-l0% 20VDC TA 5c.ZC9 150D225X90~OA2

AlbC27 01bO-3b70 6 I CAPACITOR-FXD .IUF +-20% 2aOVDC C~R 2B4B3 0160-~670

Al bC28 0160-3402 2 CAPACITOR-F'XO lUF .-5X 50VDC MET-POLYC ZB4BO 0160-3402

AI6CRI 1901-0050 3 34 DIODE-SWITCHING 80V 200~A 2NS 00-35 ~a48D 1931-0050
AI6CR2 1901-0050 3 DIODE'-SWITCHING OOV 200MA 2NS 00-35 20480 1901-,0050
A16CR3 1901-0376 6 1 DIODE-GE:N PRP 35V SOMA DO-35 284BO I?OI-0376
AlbCR4 1901-0050 3 DIODE-SWITCHING 80V 2COHA 2NS DO-35 284BO 1901-0050
AlbCR5 19~1 '0050 3 DIODE-SWITCHING O~V ZOOHA 2NS DO'~3S 28480 1931-3:150

A16CRb NOT ASSICNED
A16CR7 1901-0050 3 DIODE-SWI1CHING aov 20011A ZNS DO-35 28480 1901-0050
Al bCR8 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 20400 1901-0050
AlbCR9 1901 '0050 3 DIODE-SWITCHING O~V 20JMA 2NS DO-35 28480 1901-0050
AlbCRI0 1901-0050 3 DIODE-SWITCHINC BOV 2COHA 2NS DO-35 20480 1901-0050

AlbCRll 1901-0050 3 DIODE· SWITCHING a~v 200MA 2NS DO-35 :::3480 1901-0050
Al beAt2 1901-0050 3 DIODE-·SWITCIlING aov 200l1A ::!NS DO~- 35 Z84E)O 1901-0050
AlbCRI3 1901-0050 3 DIODE·-SWITCHING aov 200HA 2NS DO-35 20400 1931-0050
AlbCR14 1901-0050 3 DIODE-SWITCHING 80V 200M 2HS 00-35 :;:8400 1901-0050
A16CR15 1901-0050 3 DIODE--SWITCHING 80V 200MA 2NS "00-35 28480 1901-0050

AlbCR16 1901-0050 3 DIODE-SWITCHING 80V 200HA 2NS DO-35 ze48C 1?01-0050
AlbCR17 1901--0050 3 DIODE: ..·SWITCHING OOV 200MA 2NS DO--35 28.4lS0 1931-0050
A16CRIB 1901-0050 3 OIODE--SWITCHING aov 200HA 2N3 DO"-35 28460 lc~Ol-00~O

AlbCR19 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 20480 1?Ol-0050
A16CR20 1901-0050 3 DIODE-SWITCHING 00 ... ZOOMA 2NS 00-3S 28400 1901-0050

A16CR21 1901,,-0050 3 DIODE-SWITCHING aov 200MA 2NS DO-35 28480 I?JI-C050
AlbCA:!:! 1901-0050 3 DIODE··SWITCHING OOV 200HA 2NS 00-35 ;:8480 1901-0050
A16CR23 1901-00::;0 3 DIODE:'S"'ITCHING 80V 200t\A 2NS 00-35 ~0400 19;)1-00'50
At bCR24 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO'~35 20480 1?r; 1-0050
A16CR2S 1?01 -0050 3 DIODE-SWITCHING OOV 200HA 2NS '00-35 28480 190 1-0 G50

Ali>CR26 1901-0050 3 DIODE-SWITCHING eov 200HA 2NS DO-35 Z0480 1901-00::;0
A16CR27 1901-0050 3 DIODE-SWITCIHNG OJIJ 2001'lA 2NS 00-35 20430 I?OI·0050
A16CR28 1901-0050 3 DIODE"SWITCHING OOV 200HA 2NS DO-35 28400 19[11'·0050
AlbCR29 1901,-0050 3 DICDE ·SWITCHING eov 200tIA :::tofS 00'-35 213480 1901-0050
Al bCR30 1901-0050 3 DIODE..· SWrTCHING 80V 200MA 2NS 00-35 20480 1901·-0050

AlbCR31 1901-0050 3 DIODE -SWITCHING BOV ~DOMA 2NS 00-35 ~O480 1901-0J50
Al bCA32 1901-0050 3 DIODE-SWITCHING aov 200MA 2NS 00,-35 20400 1901'..00::;0
A16CR33 190t-OO~O 3 o IODE -SWITCHING 80V 20JI1A 2NS 00--35 ~8480 1701-0050
Al bCR34 1901-0050 3 DIODE·-5WITCHING 80V 200HA 2NS DO-35 204BO 1901-0050
AlbCR35 1101-0050 3 DIODE-SWITCIHNG aov 200~A ~NS 00-35 20480 1901-0050

A16CR3b 1901-0050 3 DIODE--5WITCHING ao ... 200MA 2NS DO-35 20480 1901-0050

AlbLl 9140-0210 1 3 INDUC10R RF"CH-'MLD 100UH 5:t ,1 66DX ,385LG 234BO 9t40-~a210

AlbL2 9140-0210 I INDUCToa RF-CH--MLD 100UH 51 . Ibi>DX, 385LG 2C480 9140·-0210
AlbL3 9140-0210 1 INDUCTOR RF-CH-MI.D 100UH '5% .1 obDX. 38SLG :20480 9140-0210

AlbQl 1854-0404 0 24 TRAN5 I.STOR NPN SI TO-18 rD"360MW 28480 1854-'0404
A16Q2 185:;-0417 7 I TRANSIS1IJR J-F~T N-CHAN D-MODE TO-l0 SI 28480 1855-0417
A16Q3 185-4-0404 0 TIlAN5ISTOR NPN SI TO·-IB PD~360MW Z04ll0 18:34.. 0404
A16Q4 NOT A55IGN~D

A1bQ~ 1054-0404 0 TRANSISTOR NPN 51 TO-IS PD~360MU 20400 t85~·-O"04

•

•
2
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A16SWEEP GENERATOR BOARO ASSEMBLY, REPLACEABLE PARTS (HP PART NUMBER 5061·9058) (2 OF 4)

Reference HP Part c Oty Description Mfr Mfr Part Number
Designation Number 0 Code

AI6Q6 lG53-J~Ol 9 3 TAANSISTOR :'NP :1~c907A 51 TC"18 rD~-I~Ji11ol 0471Z 2N2'J07A
AlbQ7 1e~·i-O 404 0 TR AN'3:(sros NPN SI TO-18 PD=3bCMI~ ~(l400 1854-0404
AI6Q8 le:i~~·()020 13 I 'AAI'iSI~'uR J·;"E·f N-CHAN 0 i10DE ro-ru SI ~8~80 18~:i-:JJ20

AI6Q9 18~33"02et 9 n~AN3ISTOi~ PNP ~0'42907A 51 TO"IO PD=400i11ol 04713 2N29'O?A

AloOIO Hi54--0404 0 TRANSISTCR N?N SI TO-18 PD=3b~i11ol 28.,80 lG~·~-()404

A16011 16:13-03110 I I HANSI5TO:l'-DU,~I_ PNP PD=500111ol 20480 1053-0311>
Alb012 185:-;·40082 2 2 TRAN~ISTOR J-rET P-CHAN D-KODE 51 ~13400 1853··0 JB2

Al1oQ13 18:14-01309 9 I "rRANSI STOR NPN 2N2369A 51 TO-16 PD=3bOi1W 20480 1051·0S09
AlIoOl4 le~4"0404 0 TRANSIs'rOR NPN 51 TO-'18 PD=360i1W .8480 1£)54-0404
AHQI5 18:54-0404 0 TRANSISTO:l NPN 51 TO-18 PO=360MW 28480 1854-0404

AloQ16 13~~-QOe2 2 TRANSISTOR J-FET P-CHAN D'i10DE SI 20·~30 t65~-n;)82

A16QI7 1054-0404 0 TRAN!lISTOR NPN 51 TO-IO PD"300MW 28400 1054--0404
AlIoQI8 1854-·0404 0 TRANSISTOR IlPN 51 10"10 PD=360i',W 28490 18:::4--0404
AlbQI9 1833-0281 9 TRANSISTOR PNP 2N2'?01A SI TO'-18 PD=4GuI1W 04713 ::!N2S'O?A
AlbQ20 1854',0404 0 TRANSISTOR 1-fr'N SI TO-IO PD~3601'\W 20460 10S4-H~4

Albl~21 I 8~4-0404 0 TRANSISTOR NPN SI TO-18 rD'8360MW 20480 1854,-0404
AtbQ22 1 Es54040404 0 TRANSISTOR NPN £1 TO-'-HI PD~3bOI'lW :1a~ao lS~4-0404

A16Q2J 185~-0404 0 TRANSISTOR NPN 51 TO-IO PD'=3('OMIol 204E:0 185·4- 0404
All.Q24 18~4-0404 0 TRANSISTOR NPN '31 10"113 PD=~60MW ~84a:) 18~4"O404

At bQ2~ 1834-'0404 0 TRANSISTOR NPN SI TO-18 PDa3bOMW 28490 1854-0404

AtbQ2b 1854-0404 0 TRANSIGTOR NPN SI TO-IO PD;;36JHW <.8480 1854-0404
AI bQ27 10:14-0404 0 TRANSISTOR NPN SI TO-18 PD'=300MIol Z04S0 1854-0404
AlbQ28 1854--0404 0 TRANSISTOR N:'N 51 TO--18 PD=3bOMW ,,8~80 I1354-H04
AlbQ29 1854-0404 0 TRANSISTOR NPN SI TO-18 PD=3bOMI.l 284CO 1854-·0404
Alt.030 11354-0404 0 TRANSISTOR NPN 51 TO'-'18 PD=360KI.l 213480 1054-~404

AlbQ31 IC~4-0404 0 TRANSISTO~ NI:)N SI TO--18 PD=3bOMW 20480 1054-0404
Alt.Q32 1834-0·:'04 0 TRANSISTOR NPN SI TO-IO PD=3bOMW 23430 185-1-0404
Al bQ33 1853-003b 2 1 TllANSISTOR PNP SI PD:::JI0HW F'To2S0MHZ 284E:0 1053-0031>
AII>Q34 1054-0404 0 TRANSISTOR NPN ~I TO-IO PD=3bOi1W aS480 IOS4"04~4

AaQ35 1854-0404 0 TRANSISTOR N?N SI TO-18 PD=31>0MW 20480 1854-0404

AlbR\ Ob98-345\ 0 I RESISTeR InK IX .125W F TO=O+-IJO 2~541o 04"1/8-TO-1333-F
AlbR2 01098-8648 9 I RESISTOR 5?21( ,2SX .tZ3~ F TC=Q+-IOO 20480 Ob90-·8048
AlbR3 Ob90-7421 2 t RESISTCiR 40K .25% .125W F TO=O+-IOO 197Jl MF4CI/O-TO--4002-C
AlbR4 Ob90-3194 8 I RESISTOR 20K .25% ,1251.l F TC-0<-50 03600 PHC:5-t/S·· TZ"ZOO2-C
AlbR5 ~b90-7791 S I RESIS10R 1.('£iK .~~X .1251,.1 F TCQO+ ·100 19701 i1i-4CI18-TO-71081-C

A\ bRb 0757-0442 9 9 RESISTOR 10K 11:. ,1251.l F TC=O+-IOO 2454b C4-1/8-TO-I002-F
AlbR7 0751-0442 9 RESISTOR 10K IX ,12SW r TO=~+-IOO 2434& C4-1/0- T0-1 Oo<:-·F
AlbR8-
AI&In2 ~IOT ASSICNED
A16R\3 0757-0442 9 RESISTOR IOI( 1% .1251,.1 F TC.O+-\OO 2434& 04-I/S-TO-1012-F

AlbRI4 075'-0'289 2 2 ReSISTOR 13.3K 1l:. .125\,,1 F TC=O+-IOO 19701 Mr-4CI IS-TO' -1332-F
AII>Rl5 2100-2051 9 2 RESIS1OR-TRI'IR 2K In 1.:101 SIDlt"ADJ 20 -nN 02bbO :!Ol:lP--2112
Al1oRI6 Ob98-3457 b 2 RESISTOR 311>K 1l:. .12~1Il F TO=O+-IOO 28480 Ob9B-34~1

AI6RI7 0757-034(, 2 3 RESISTOR 10 1l:. ,t2~W F TO-O+-IOO :!4!546 04 "I/B--TO-I~RO-F

AlIoR18 Ob98-3442 9 I RESISTOR 231 IX ,125W F Tc~o+-tao 24~4b 04--I/B-TO' 237F-F

AlbRI9 ~100-t?02 7 I RESISTOR -ml1R 100 lOX I.:W SIDE-ADJ 20-1RN O~bba 3810P-IOI
At bRao Ob98-315b 2 3 RESISTOR 14,7K 1% . tZSW F TC=O+-IOO 245·46 C4-I/B-TO-1472-F
AlbR21 0698-4482 9 I RESISTOR 17,4K IX ,1~5W F 10=0+-100 038a8 PHE5S~t/3-TO-t?42-F

At bRa2 0757-04b5 b Ib RESISTOR lOOK 1% ,t25~ F TC~O+-tOO Z4S·46 C4-1/8--TO-I 003--F
AlbR23 0757··0280 3 5 RESISTOR IK IX .12~W F TC~O'--IOO 24~46 C4-1/8-TO-IOOI-F

AlbR;!4 0&98-JI5t. 2 RESI~TOll 14.7K IX ,12'3l.1 F TO=O +,-100 24'346 C4--1/8-TO-147Z-F
A16R25 :210;)-28:51 9 :lESISTOR-T:H\R 2K lOX 1.:101 SIDE-ADJ 20-TRN nbbO . 30tllP ·202
A16R2& 07:17-041>5 b Rt5I£TOR lOOK rx ,123~ F TC=O+-tOO 24~4tr 04-1/8-TO-I003-F
AlbR21 0751-0401 0 I RESISTOR 100 IX ,12:3'04 F TC=O+-IOO 24S46 0-\-1113 -TO-I a I--F
Al bR28 0757-04b5 b RtSI£TOR lOOk IX .125W r TC~O'+--IOO 245046 C4-1/8-TO--IOC3-F

Alf,R~9 0757-0123 3 2 :lE~I:;TOR 34.01( 1% .l'~W F TC=O+-1110 28400 0757.. 0123
AlbR30 01,98-3519 I I RESISTOR 12.4K 11:. _12:'51ol F TC:.aOi-1OO 24546 C4"'118-TO -1242--F
AlbR31 07~1"0440 7 I RE3ISTOR 7,ZI< 1% ,t~5W F TC=Oi-1JO 24'54b C4'1/8-TO-?~Ol'-F

A'1 bA32 0757-0199 3 IJ RESISTOP 21 ,~K IX _1251.1 F TO=O+-IOO =!4S4t, C4·-\/8·-TO-2t52·F
A\I>R3J 0;:7-0465 0 :lESISTOR 10,lK 11:. .125W F TC=J~-tQO 2454& 04"1/8-TO-I003"F

AlbR34 0698--3160 8 I> RESISTOR 31. bi( IX . 12'5W F TC-O+-IOO ;;4'346 C4-t/8-TO-31~2·F

Alt.R35 0757-0463 6 RESISTOR lOOK IX ,1~5W F lC=O<-IOO ~4546 C4-1/8-TO-I003"F
Al bR3b 0757-0465 b RESISfOR lOOK IX .125W F TC~O''-IOO 245-46 C4·1/8-TO-l003-·F
AlbR37 0757--0465 I> RESIOTOR I JOK IX .125W F TO"O+-IOO 24~46 C4-1/8-TO-I003 F
A16R38 Ob98-31bO 8 RESISTOR 31.6K 11:. .1251.1 F TO=O+'-IOO 24546 C4- 1/8-TO'-31('2-F

AlbR39 O'-'?B-12()G 5 7 RESISTOR 21. ~I( IX . o~w F 1 C=\).t··· 1 00 24546 C3 1/a-TO-~t5~·F

AIbR40 0157-041>5 10 RESISTOR lOOk 11:. .125W F TC'·O+-IOO 24546 04-1/8-TO-I003-F
A16R41 0757 '04b5 6 RESISTOR lOOK IX .125W r TC..J+··1JO 2454b C4-1/0-TO-I003-F
At bR4Z Ob99-1023 0 I ReSISTOR 1.32bK .251:. .12SW F TC=+'-100 2C4S0 0&97-1023
AlbR43 0(,?0·-7208 9 8 RESISTOR 147K 1X ·,05Y F TC=0'-100 ~4~4b 03-1/8-TO-1473-F

AlbR44 o699-72S8 9 RESISTO~ 14n ix .OSW F TO~0+-100 24'-46 03- 1/8-TO--1473-F
AI6R45 Jb73-n88 9 RESISTOR 147K IX .O~W F TO=O'-IOJ 24546 03-1/8-TO-1473-F
A'lI>Ub 0098-7200 9 RESIS-rOR 147K 1l:. .051.1 F TC=Q+-tOO 2454b C3-1/8-TO-147J-F
AlbR47 0757--04bl 2 3 RESISTOR bO.IK 11:. , 12~W F 1C-0+--1 O~ 2454& C4-I/S-TJ-b812-F
A16R48 0698-7288 9 RESISTOR 147K IX ,O:iW F TC=O+-IOO 24346 03-1/8-rO-1473-F

See introduction to this section for ordering Information
*Indicates factory selected value

3



.'

A16 SWEEP GENERATOR BOARD ASSEMBLY, REPLACEABLE PARTS (HP PART NUMBER 5061·9058) (3 OF 4)

Reference HP Part c Oty Description Mfr Mfr Part NumberDesignation Number 0 Code

AlblH9 0757-0405 6 RESISTOil 100': 17- .1:15W F TC=O·····IOO 24?J46 C4-1/8-TO-IC03·F
AtbR50 O?37-~G4b~ 6 n::!3I3TCR 10JK IX ,125W F TC=O+"-IJO 24:')46 C4-1/8-TO-I003 F
At 6R~t 0698-n!Sa 9 RES19TOll 147K 17- ,05W F TC~O"-IOO 24~~& C3· liS-TO' 1473· F
Al£'R~~ 069('l'7::!OO 9 ~r:SISTCR 147K 1% . O~,W r TC=O+-IJO 2454& C3 "lIS-TO-H7:J'F
A16R33 0757-0461 2 RESISTOR 60.IK IX .125W F TC=0'-100 24~4b C4-t/S-TO-6D12-F

A16RS4 069El-n09 9 RESI~;TllR 147K 17- .O~W r TC=O"-IOO 24~46 C3 lI9-n-1473-F
A16R~5 0757-046\ 2 RESISToa 6S.IK n. • 125l,,1 F TC=O+-IOO 24546 C4-1/8',TO'&81::!-F
AII>R~I> 0679'0094 ., I RESISTOR ~.l~K IX .12~W r TC=O"-\ 00 2·45-Ht C4-1/B-"TO·-2151 ·F
AI6R57 07:5'7-02S0 3 RCSISTO~ IK IX .125101 F TC=O+'-IOO 24546 C4..·I/O-TO"100I-F
A1E,R50 0(,78-3444 I I TlESISTOa 311> u .125W F TC'=O ',,1 JO ~4~46 C4'I/S-TO-316R ·F

A1 bR59 01>98,-5469 4 1 RESIZTOR S.6lo51( IX • 125l.t1 F TC=O"-IOO 24546 C4·-lIS·-TO -131.£.5R-F
AI&~&O 0678-8849 0 I llESISTOR 45.ZK .rx .125W F TC=O"-25 284130 06~3'SI349

A16R&1 0698-6360 I> 2 RESISTOR 10K .17- .125W F TC;Q"-2S 204CO Olo913-63loO
Alf..R&2 07~7-'034b 2 RESIS1CR 10 17- .1231,.1 F TC=0'-100 24~46 C4·I/S-TO-IORO·F
A16R6:! 0683-3J55 2 2 RESISTOR 3.3H 57- .2St-.! FC TC~-900/+1100 Ot 121 CE~3155

AlloR64 0683-3355 2 RESISTOR 3.3H 5X .2~W FC TC--900/'11JO 01121 CEc33~5

Al i>R&5 0757-0280 1 I RESISTOR 9.09K Ii: . 125W, F TC=O"-IOO 17701 HF4Cl/8-TO-9C91-F
AlbRb6 0698-0062 7 I R:;::3I3TOR 5.eK .17- , t25W r TC·.,O·... -2:i 2S4S0 01,713 ·13862
A16R67 07:57-0442 9 RESIZTO;~ 101( IX .125W r'TC=O+-IOO 245·46- C4..·1/8-TO-IC02"·F
AI6R68 07~7-0442 9 RESIS10R I ijK 17- .1251,,1 F TC-O+-IOO 24541> C4.. \/9-TO-IOO::!-F

AI6R69 NOT ASSIGNED
AI6R70 NOT ASSIGNED
AI bR?1 0757-0442 9 RESISTOR 10K IX . 125W F TC=O+-IOO 24~·46 C4·..1/9-TO"100::!-F

.A16R72 0018-34:;1 6 RESISTOR 31loK 17- . t2~W F TC=O"-I JO 28480 Ob'iS-34~7

A16R73 0/'83-6845 I 1 RESISTOR 6eOK 5X .2511l FC TC=-800/+900 01121 COI.S45

AI/,R74 2100'-1973 4 I RESISTOR-TRim ~110 lOX WW TOP-ADJ 20- TRN 02QoO 3310P-201
Ali>R75 0690-3435 0 I RESISTOR 38.3 17. .125W F TC=O+-IOO 24540 C4,,·118-TO ··30il3·· F
AlbR76 069El-3160 0 RESISTOR 31./'1( 1% .12~W F lC=0+-100 24546 C4·1/8-TO-31b::!'F
Ali>R77 0757-0442 9 RESISTOR 10K IX .125W F TC=O+-IOO 24546 C4·-1/9-TO-1002· F
AlbR78 07~7-0465 6 RESISTOR lOOK IX .125W F TC=O+-IOO 2-45040 C4-1/8-TO-I003-F

AlbR79 0757-041>5 6 RlZSISTOR lOOK IX . 125t.l F TC=O+-IOO 24~46 C4-1/0-TO' 1003-F
AIbRBO 0498-3155 I 1 rlE3ISTOR 4.i>4K 17. . 12!1W F TC-O"-IOO 24546 C4-1/9-TO-4641 'F
A16R81 0698-32bO 9 2 RESISTOR 4i>4K IX • 12SW, F TC=O"-IOO 20460 06?e-3260
A16R92 0678,-311>0 8 RESISTOR 31.o!>K lX . 12:!;W F TC=O+-IJO 24:546 C4 ·1/8-T 0-3162- F
AI6R83 07:57-0279 0 2 RESISTOR 3.Ii>K IX .125W r TC=O"'-l 00 24546 C4-I/S-TO"3161-F

AI6R134 07~7-046S 6 RESISTOR lOOK IX .12~W F lC-O+-IOO 24:;46 C4-1/S-TO-I003-F
A16R8:5 0699-311.0 8 RESISTOR 31.6K IX .125101 F TC-O"-IOO 24546 C4"'1I9-T 0-3162-F
AlloR86 07~7-0279 0 RESISTOR 3.II>K 17- ,125W F TC=O'-IOO 24546 C4-1/8-TO-3161-F
AI6R87 07:57-0465 6 ReSISTOR lOOk u. .125101 F TC=O+-IOO 24546 C4-I/S-TO-I003-F
AlbRS9 0757-0439 4 1 RESIS10R 6.91K 17- .125W r TC=O'-IOO 24546 C4-1I8-TO-&SII'F

A16RS9 0698-3159 5 I RESISTOR 2b.1K lX .125W F TC=O"-IOO 24546 C4-1/0-TO-2£.1::!·F
AlloR90 01.98-3450 9 a RESIS1CR 42.2k t:: .125W F TC=O"-IOO 24546 C4'1/8-TO-422Z-F
A16R91 0757-041>5 I> RESISTOR lOOK IX .12SW F TC=O"-IOO 24546 C4' I/S-TO-1003-F
AlbR92 07:57-0346 2 RESISTOR 10 17- .1<5W F lC-O'-IOO 2454b C4.. IIS- TO-lOR O-F
A16R93 0699-3450 9 RESISrOR 42.2K IX . 12'SW F TC::zO"'-100 24546 C4-1/9-TO-4222-F

AlbR911 0"79'-7131>4 7 I RESISTOR 794 .25% · 12~W F lC-O+'-IOO 19701 MF4CI/8-TO-794R-C
AlbR'I:5 0757-0199 3 RESISTOR 21.51( IX . 12S1..1 F TC=O+-IOO 24540 C4·I/S-TO-2152-F
AloR?6 Oi5?w'0209 2 RESIS1CR 13.3K IX .1~:iW F TC~O·"-I.)O 19701 HF4C1/13-TO-1332-F
A16R97 07'51-0458 7 I RESISTOR 51.11( 17- .12SW F TC=O+-IOO 245046 C4'-1/8-TO"'51 l~-F

AlloR98 0757"0442 9 RESISTUR 10K IX .lZ5W F TC~C '-1 00 24546 C4·1/8-TO-1002..F

AI6R99 0757,-0123 3 RESISTOR 34.SI< IX .125W F TC=O+-IOO 28480 0757-0123
AlbR1UO 07~7-0200 1 2 RESISTOR 5.b2K IX .t2~U F TCeC"'··1 JO 2454& C4-t/S-TO-562t-F
A16Rl01 0699-61>30 3 2 RESISTOR 20K .1X .1251,1 F TC"O"'-25 28480 0690'6630
AI6Rl02 07~1··O1?? 3 RESISTOR 2t.~K 17- · t2~"" F TC'0+-100 24546 C4-t/S-TO -~15~wF

Al i>RI 03 0698-1268 :5 RESISTOR 21.51( 17- .05W F TC=O+-lCO 24546 C3-I/S-TO-215::!-F

AlloRl04 01.98-1.630 3 ~ESI5TOR 2~1( .17- .1~5"" F TC-"()"'-2~ Z0480 067B-(,630
AI6RI0S 0757-0199 3 RESISTOR 21.51( lX .123U F TC=O+-100 245·40 C4-1/8-TO-21~2-F

AIDRIOi> 0698-12&8 5 RESISTOR 21.5K IX .;()~W F ·TC=O+-tOO 24546 C3·1/8-TO-2152-F
A16RI07 06ge-6360 6 RESISTOR 10K .1X .125101 F TC=0"-2:; 28400 Ob98 -6300
AII>RI08 0757-0199 3 RESISTOR 21.SK IX ,1~5W r- TC=O+-IOO 2454b C4~1/8"TO-21S2-F

Al1>RI09 0698-1268 :5 R(SISTO:? 2t . ~K IX • O~t.I f TC=O"'-IOO 2454& C3-I/S-TO 2152..F
Al1>Rl10 01.98"0861 b 1 l1ESI:3TOR b.6loK .IX . 12S~ F TC::.:O· ..···25 ;:;3430 0698-6861
A'16RIII 0757-0199 :I RESIS'TOR 21.51< 17- .1251.1 r TC~O+'-IOO 2454& C4· t/S-TO-2152-F
AlloRI12 0"90-72&8 5 RESISTOR 21.51( IX .OSW F lC~O+-IOO 24546 C3-1/S-TO-2152-F
A16RI13 Ob99-3237 0 I RESISTOR 5K .25% .1251.1 F TC=0+-50 28.80 0698-3237

AI/,RI14 0757-0199 3 RESISTOR 21 . ~K 17. .125W F TC-O.-IOO 24546 C4 "1/8-TO-2152'F
Al&R115 0698-126S 5 RESISTOR 21.5K IX .05Y F TC=O+-IOO 24546 CJ--1/S-TO··2t52-F
AlloR116 01.98..9172 2 1 RESISTOR 4K .~5X .1~:5W F TC=0+-50 19701 HF4C1/3-T2-4001-C
Al1>RI17 0757-0199 3 RESISTOR 21.5K 17- .12~t.I F TC-O"-IOO 24540 C4-1/S-TO-2152-F
AlloRllS 0(,98-12&0 5 ·RESISTOR 21.5K IX .O~W F TC=C+-IOO 24~46 C3-1/B-TO-21SZ·F

AI6RI19 0699-8868 3 I RESISTOR 2.215k .25% .t2SW F TC=O+-IOO ::!9480 06c;'e-S8bO
Al&RI20 NOT ASSIGNED
AI6RI21 01.98-3151> 2 RESISTOR 14.7K 17- .125"' F TC-O+-IOO 2454& C4-IIS-TO-1472-F
Alt.A122 0757·';)280 3 RESISTOR IK 17. .1~~W F TC-O'-IOO 24~04& C4-1/8-TO-IOOI 'F
AlbR123 069S-3260 9 RESISTOR 4&4K IX .125W F TC=O+-IOO 280480 Ob9S-3260

See introduction to this section for ordering information
*Indicates factory selected value
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A16 SWEEP GENERATOR BOARD ASSEMBLY, REPLACEABLE PARTS (HP PART NUMBER 5061-9058) (4 OF 4)
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Reference
Designation

A\6P.l:!4
AH,R \ cs
AlbRI26
Al~R127

AlbRI28

A16Rla9
AI'&RI30
A16~131

AlbRI32
AlbRI33

AI&RI34
AlbR13~

AlbrPI
A16TP2
AlbTP3
AII>TP4
AlbTP5

AI&TPb
AlbTP7

AlbUI
AlbU2
AlbU3
AlbU4
AII>U~

AlbUb
AIl.U7
Al bU8
AII.U9
AlbUIO

AlbU11

AI6VRI
AlbVR2
AlbVR3
AI&VR4
Al bUA5

AlbVRb
Al &VR7
AlbVR8
Al bVR9
AlbVRIO

AlbURII
AlbVRI2

Al &111

,11&MF'1
A16M~,

a : bNP',
"",GNP"

HP Part
Number

07:;'-1I28D
D'57-D280
0757"0442
0£>?0-3Ib7
075'-04&2

0'57'-04b2
Ob98-31&7
210D..·3lD9
Ob98-31bO
07~'-0200

Ob98-b90 I
Ob9B-3151

12~t -0&00
1251·-0bQO
12~I-ObOO

03bO"ilO??
12~I-ObOO

l2St-ObOO
12'51-0000

102&-IOSB
~081-811'
10~O <,)223
1826-002Et
l020-tZ50

1820-15~1

la20-1~51

1820-1592
~081-81 I?
IStQ-ol:08

182&,·0&98

1902-0025
1902-0041
t 902-0 02:5
1902-3171
1902-3171

1902-3'"
1902-31 ?1
1902·3171
19G2-31?1
1902-3171

1902-0041
1902-3171

8159-0005

1205-0202
1480"00'3
4040-0748
4040"07~3

c
o

3
3
9

3

3
s
2
8
7

I
3

o

o
o

3
3
o
3
8

9
9
8
3
o

3

4
4
4
7
7

7
7,
7
7

4
7

I
I>
3
o

Oty

2

2
2

o

Description

RESISTOR tIl. 14 ,125W F TC:::r,.--tOO
RESISTOR 11( 1:::: ,t2SW F TC:.:O..-i cc
RESISTOP 10K \% .1~SW F TC~O+-100

RESISTOR 2~K 1~~ .12:W F Ter.i) .••. , OJ
ReSISTOR 75K 1X .125W F TC~O+-100

RESt~TnR 75K lX .12~W F TC~J+-1J~

RESISTOR ~5K lX .125W r TC~O+-100

aESISTOR-TnMR tK 10% C SIDE-ADJ t,-rnN
RESISTOR 31,bl( 1% .12·~W F TC"'Q·"-10n
RESISTOR ~.b:K 1% .t2~W F TC=O~-tQO

RESISTOR 32. at< .5% ,125W F TC=O +·-50
:lE~tZTOR 19.1.K t~ .12';"'" F TC=3·.···111J

CONNECTOR·-SGl. CONT PIN I, 14-MN-9SC'-SZ SQ
CONNECTOR-el:L CONT ~ IN 1,14' MM-[,SC-SZ SQ
CONN:::CTOR-SGL CON'T PIN I, 14-MM'-85C-SZ SQ
T:::aMINAL-STUD Sl:L-TUR S~G,nM'MTG

CONNECTOn-SGL CONT ~IN i , 14-MM" 9SC-Sl SQ

CONN:::CTOR·Sl:L CONT ~IN I, 14-MN··D3C-3Z SQ
CONNECTOR-'SGL CONT PIN I, 14--MN·-BSC--SZ SQ

IC O~ AM~ l:~ S-TO-99 PKG
SCREEN 182b-C092
IC C~ AMP GP TO'-9? PKG
IC COMPARATOR PRCN TO'-99 PKG
IC GATE CNOS' CR QUAD 2--INP

IC GATE CMOS AND QUAD 2-INP
IC GATE C~OS AND QUAD 2-INP
IC INV CMOS HEX I-INP
SCREEN 182&"~J92

NI;TWORK-RES 8-SIP/,0. OK OHN X ,

IC TEM~ XDCR TO ..52 ~KG

DIODE--ZNR 10V 5:>: DO-35 PD~, 4101 TC~·., Ob%
DIODE"ZNR 5.IIV S% 00-35 PO~,4W

DIODE-ZNR 10V 5% DO-35 PDc,4W TC~+,Ob%

DIODE-ZNR I tv 5% 00-'35 PD=, 4101 TC~+, 0£>2%
DlODE"ZNR I IV 5% 00-35 PD=. 411 TC~+, 01.2%

DIOD:::-ZNR IIV 5% 00-35 PO=,4W TC=+,0&2%
DIODE-ZNR l1V ~% 00-3S PD=.4W TC=+.Ob2%
DIODE-INR 11V ~x DO·,·33 ~D::II.-4t.1 lC=+.:J6~X

DIODE-ZNR IIV sx 00-35 PD~,4W TC~.,O/'::!:>:

DIODl::-ZNR I I V 5% 00-3~ ~D=, 4101 TC2., ,b2%

DIODE-ZNR 5,IIV 5% 00-35 ~D=.4W

DIODE·,ZNR I IOJ S% 00--35 PDa, 4W TC2+, 0&27.

JUMPER. ~IRE 1.2~ A~G

MISCELLANEOUS

THERI1AL LINK DUAL TO-18-CS
PIN-ROLL .Ob2-IN-DIA ,2~-IN-LG DE-CU
EXTR"PC 90 9LK POLYC ,D62-[ID-TH~,NS

::X1R~PC DO CRN POlYC .062-ttD--THKNS

Mfr
Code

245·lb
2~546

~45-46

24546
24546

2-4546
24546
u2111
24546
24:i46

20400
2·45~b

2e4CQ
20480
284SG
20400
28480

20480
28490

~8403

28480
::L535
012'73
3L505

3L58'3
3L~GS

04?t3
20480
01121

243~5

20480
20480
28480
:29430
284S0

20480
20400
20480
2El400
28480

20480
204BO

~C4eo

28480
28480
2C4eo
2S480

Mfr Part Number

C4-l/S-TO 10GI-F
C4-I/S-T3-1011 'F
C4"l/S-TO"lC02 F
C~ 1/8··TO-25J2 F
C4· 1/8·TG· ?~5e2·-r-

C4-1/8-TO-'5J~-F

C4 ·t/G-TO·-2SD2-F
4:~i''aJ2

C4-'1/8-TG - 311"~" F
C4-1/8-TO-5621 ..r

0/''7€)-690 I
C4"I/S-TO-19/,2 F

1251",0&00
1,,51-0600
1251--0/'00
0360-J J7?
1251 '·0&00

1~5t -i16JO
1251· ObOO

1021.-1058
~081- 81 I '7
CA30lAT
L'UIIL
CD417H<,

CD4001B,
CD40BH,
HCI4C6?IJBCL
5001-8117
200A!>83

AD~90JH

1902-00;';5
1902-0041
1902-0025
1902-3171
1902-3171

1902-3171
190:;··3111
19~2-3171

1902-3171
1902-3171

1902-,0041
1902-3171

S157-0005

1205-02&2
1430-0 073
4040-0'48
4040-0753

See introduction to this section for orderinz Information
*Indicates factory selected value .
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