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Section I
General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION,

1-2. This manual contains all information re-
quired to install, operate, test, adjust and service
the Hewlett-Packard Model 8443A Tracking
Generator/Counter. This section covers instru-
ment identification, description, options, accessor-
ies, specifications and other basic information.

1-3. Figure 1-1 shows the model 8443A with the
supplied accessories and the Service Kit required
for maintenance purposes.

1-4. The various sections in this manual provide
information as follows:

a. SECTION II, INSTALLATION, provides
information relative to incoming inspection,
power requirements, mounting, packing and ship-
ping, etc.

b. SECTION III, OPERATION, provides
information relative to operating the instrument.

c. SECTION 1V, PERFORMANCE TESTS,
provides information required to ascertain that
the instrument is performing in accordance with
published specifications.

d. SECTION V, ADJUSTMENTS, provides
information required to properly adjust and align
the instrument after repairs are made.

e. SECTION VI, PARTS LISTS, provides
ordering information for all replaceable parts and
assemblies.

f. SECTION VII, MANUAL CHANGES,
normally will contain no relevant information in
the original issue of a manual. This section is re-
served to provide back-dated and up-dated infor-
mation in manual revisions or reprints.

g. SECTION VIII, SERVICE, includes all
information required to service the instrument.

1-5. INSTRUMENTS COVERED BY MANUAL.

1-6. Hewlett-Packard instruments carry an eight
digit serial number (see Figure 1-2) on the back
panel. When the prefix on the serial number plate
of your instrument is the same as one of the
prefix numbers on the inside title page of this
manual, the manual applies directly to the instru-

ment. When the instrument serial number prefix
is not listed on the inside title page of initial
issue, manual change sheets and manual up-dating
information are provided. Later editions or revi-
sions to the manual will contain the required
change information in Section VII.

1-7. DESCRIPTION.

1-8. The Hewlett-Packard Model 8443A Tracking
Generator/Counter was designed to bhe used in
conjunction with the Hewlett-Packard 8553/8552
Spectrum Analyzer. The Tracking Generator pro-
vides a cw signal which tracks the frequency
tuning of the spectrum analyzer.

1.9. As implied by the instrument name, the
model 8443A also includes a counter section. The
counter section may be used to count the output
frequency of the tracking generator or the fre-
quency of signals generated by external sources
(up to better than 120 MHz). A rear panel con-
nector provides BCD data output from the
counter section for use in external equipment
such as a recorder.

1-10. The time base for the model 8443A
counter section is a stable oven-contained, crystal-
controlled 1 MHz oscillator. Provisions are made
to use an external 1 MHz source for the time
base if a frequency standard is available. An out-
put from the internal 1 MHz source is also avail-
able for use in external equipment if desired.

1-11. The model 8443A Counter Section may be
operated in one of three modes. They are:

o [SER. 545-00000 ||0

e —
/

ra

SERIAL NUMBER PREFIX SERTAVNIFROER

Figure 1-2. Instrument Identification
1-1
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Model 8443A

Table 1-1. Model 8443A Specification

Note

Numbered specifications coincide with
numbered performance tests in Section IV.

TRACKING GENERATOR

1. FREQUENCY RANGE: 100 kHz to 110 MHz.
(Output frequency tracks the 8553/8552 Spectrum
Analyzer tuning.)

2. AMPLITUDE RANGE: <-120 dBm to +10 dBm
in 10 and 1 dB steps with a continuous 1.2 dB
vernier.

3. AMPLITUDE ACCURACY (flatness): +0.5 dB.
Output attenuators 10 dB steps +0.2 dB, 1 dB
steps 0.1 dB. Absolute: 0 dBm at 30 MHz +0.3
dB.

4. OUTPUT IMPEDANCE: 50 ohms, AC coupled,
reflection coefficient <0.09 (1.2 SWR); output <0
dBm.

COUNTER
MODES:

MARKER: Counter reads frequency at
marker position on the Spectrum Analyzer
Display.

SCAN HOLD: Scan starts at left edge of dis-
play and stops at marker. Counter measures
frequency continually.

EXTERNAL: Counter measures frequency of
signal at counter input.

5. MEASUREMENT RANGE: 100 kHz to 110 MHz.
Display; 7 digits with 1 digit overrange.

SPECIFICATIONS

6. RESOLUTION (gate time): 1 kHz (1 mS), 100 Hz
(10 mS) and 10 Hz (100 mS).

7. ACCURACY: *1 count * time base accuracy.

8. TIME BASE AGING RATE: <3 x 10-° per day.
(0.3 Hz/day) after warmup.

9. TIME BASE TEMPERATURE DRIFT: <3 x 10-®
(8 Hz) variation, 0 to 55°C.

EXTERNAL INPUTS:

10. COUNTER: 10 kHz to 120 MHz, 50 ohms, -10
dBm minimum, +25 dBm maximum.

11. TIME BASE: 1 MHz, 50 ohm, 1 V rms minimum.
AUXILIARY OUTPUTS:
12. TIME BASE: 1 MHz, 1 V rms nominal.

13. DIGITAL FREQUENCY OUTPUT: 8, 4, 2, 1,
code: positive logic.

GENERAL:
TEMPERATURE RANGE: Operation 0 to 55°C,
storage, -40 to +75°C.
POWER: 115 V or 230 V, 48—440 Hz, 75 watts.
(When the instrument is in standby power con-
sumption is 30 watts.)
RFI: Meets or exceeds MIL-1-6181D.

DIMENSIONS: 18-3/4 L x 16-3/4 W x 3-7/8 H.
WEIGHT: 24 Ibs, 5 oz. (11,02 kg)

a. EXTERNAL. For use in measuring fre-
quency of external signals not related to the
model 8443A or the Spectrum Analyzer.

b. MARKER. In this mode the scan ramp
of the Spectrum Analyzer is stopped momentarily
at a point determined by the model 8443A
MARKER POSITION control. At the point where
the scan is stopped a bright marker appears on
the analyzer display CRT. Simultaneously, the
frequency at which the scan is stopped is counted
one time by the model 8443A counter. After the
count is completed the analyzer scan continues to
the limit set by the analyzer controls. The cycle
is repeated each time the analyzer scan reaches
the point determined by the model 8443A
MARKER POSITION control.

c. SCAN HOLD. In this mode operational
sequence is similar to the MARKER mode except

1-2

that when the scan is stopped it will not restart
until the operator changes the mode of operation.
The counter will count continually in the SCAN
HOLD mode. The marker position may be con-
trolled manually by the MARKER POSITION
control to measure the frequency at any point on
the CRT.

1-12. A three-position RESOLUTION control on
the model 8443A provides counter readouts (in
MHz) to accuracies of 10 Hz, 100 Hz and 1 kHz.

1-13. The output of the model 8443A is level
(£0.5 dB) from 100 kHz to 110 MHz. The out-
put level may be adjusted, by means of three
front panel controls, to any level between +10
dBm and -123.2 dBm.

1-14. Complete specifications for the model
8443A are provided in Table 1-1.
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1-16. OPTIONS.
1-16. Spectrum Analyzer RF Sections:

a. HP model 8553B is completely com-
patible with the Model 8443A Tracking Genera-
tor/Counter.

b. HP model 8553L requires a modification
to provide compatability with the model 8443A.
Modification kit part number is 08553-6065.
After modification the unit is designated as
8553L-TG-1.

1-17. Spectrum Analyzer IF Section:

a. HP model 8552A IF sections bearing
serial numbers 945-01889 and below must be
modified to provide interface compatability with
the model 8443A. The required modification kit
part number is HP 08552-6060. After modifica-
tion the unit is designated as 8552A-TG-1.

b. The model 8552B is completely compat-
ible with the Model 8443A Tracking Generator/
Counter.

1-18. Spectrum Analyzer Display Section.

a. Display section models 140A, 1408,
141A and 1418 all require HP modification kit
number 00140-69504 to provide compatability
with the model 8443A.

b. Display section models 140T and 141T
are compatabile with the model 8443A.

Section I
General Information

1-19. ACCESSORIES SUPPLIED.

1-20. The following accessories are provided
with the model 8443A:

a. An interconnecting cable for use be-
tween the Spectrum Analyzer and the Tracking
Generator/Counter.

b. A power cord.

c. A rack mounting kit.

d. A joining bracket kit.
1-21. ACCESSORIES NOT SUPPLIED.
1-22. A Service Kit, HP part number
08443-60011 is recommended for maintenance
purposes.
1-23. WARRANTY.
1-24, Certification and Warranty information for
the model 8443A appears on the inside front

cover of this manual.

1-26. TEST EQUIPMENT AND ACCESSORIES
REQUIRED.

1-26. Table 1-2 lists test equipment and acces-
sories recommmended to service the model 8443A.

Table 1-2. Test Equipment and Accessories

Item

Minimum Specifications

Suggested Model

Digital Voltmeter

Voltage Accuracy: +0.2%

Range Selection: Manual or Automatic

Voltage Range: 1 — 1000 Vdc full
scale

Input Impedance: 10 megohms

Polarity: Automatic Indication

HP 3440A Digital Voltmeter
with
HP 3444A Plug-in

Oscilloscope

Frequency Range: dec to 50 MHz
Time Base: 1 us/div to 10 ms/div
Time Base Accuracy: +3%

Dual Channel, Alternate Operation
Ac or dc Coupling

External Sweep Mode

Voltage Accuracy: *+3%
Sensitivity: 0.005 V/div

HP 180A with

HP 1804A Vertical Amplifier
and

HP 1821A Horizontal Ampli-
fier

HP 10004 10:1
Probes (4)

Divider

Spectrum Analyzer

Frequency Range: 0 — 100 MHz
Scan Width: 10 MHz

HP 8553/8552/141S Spec-
trum Analyzer

1-3
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Table 1-2. Test Equipment and Accessories (Cont)

Item

Minimum Specifications

Suggested Models

VHF Signal Genera-

Frequency Range: 40 — 455 MHz

HP 608E/F VHF Signal Gen-

tor Frequency Accuracy: *1% erator
Output Amplitude: >-20 dBm
Output Impedance: 50 ohms
Frequency Counter Frequency Range: 100 kHz — 300 HP 5245L Frequency
MHz Counter

Accuracy: +0.001%
Sensitivity: 100 mVrms
Readout Digits: 7 digits

Tunable RF Volt-
meter

Bandwidth: 1 kHz
Frequency Range: 1 — 1000 MHz
Sensitivity: 10 mV — 1 Vrms

Input Impedance: >0.1 megohms

HP 8405A Vector Voltmeter

Three-Port Mixer

Frequency Range: 0.2 — 500 MHz
Impedance: 50 ohms

Connectors: Female BNC on all ports
Input Power: 5 mW nominal

HP 10514A Mixer (2)

Power Supply

Output Voltage: Variable, 0 — 30 Vdc
Output Current: 0 — 400 mA
Meter Resolution: <6 mV

HP 6217A Power Supply

Spectrum Analyzer

0 — 1250 mHz

HP 8554/8552/140 Spectrum
Analyzer

Digital to Analog
Converter/Re-
corder

Accuracy: 5% of full scale

Command Pulse: +20 usec or greater, 6
to 20 volts

Recorder: Response time <1/2 second
or less

Accuracy: Better than 0.2% full scale.

HP 581A Option 01 with
HP 680A

Amplifier

Frequency Range: dc to 1 MHz
Accuracy: +0.3% from dc to 10 kHz
Distortion: <0.01% below 1 kHz

HP 467A

Quartz Oscillator

Output Frequencies: 5 MHz, 1 MHz,
100 kHz
Stability: <5 x 10-10 per day

HP 105B

Frequency Synthe-
sizer

Output Frequency: 100 kHz to 500
MHz

Digital Frequency Selection: 0.1 Hz
through 100 MHz per step, 20 usec
selection time.

HP 5101A/5110B

Attenuator Range: 120 dB in 10 dB steps HP 355D
Accuracy: +0.5 dB
R Amplifier 20 dB or 40 dB gain — 1 kHz to 150 HP 461A

MHz
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Table 1-2. Test Equipment and Accessories (Cont)

Item Minimum Specifications Suggested Model

RF Crystal Detec- | 0.1 MHz to 1.2 GHz, 50 ohms HP 8471A

tor
Temperature Con- Adjustable from 0° to +55°C

trolled Oven
Test Oscillator 10 Hz to 10 MHz, 3.16V max into 50 HP 651B

Q

Digital Recorder 8—4—2—1 input ‘positive logic HP 5050B

Eight column printout

AC Voltmeter

0.5V to 300V full scale
Frequency Range: 20 Hz to 700 MHz

HP 400D/E/F /H

Service Kit

Contents:
12 Pin extender board (HP
5060-5915)
6 Pin extender board (HP
5060-5914)
22 Pin_ extender board (HP
5060-0630)

Coax Adapter, Selectro plug to
BNC jack (HP 1250-1236)
Coax Adapter, Selectro jack to
BNC jack (HP 1250-1237)
Oscilloscope Probe Adapters (4
each) (HP 10036-63202)
Alignment Screwdriver (HP

8710-1010)

HP 08443-60011 Service Kit

Variable Voltage
Transformer

Range: 102 — 127 Vac
Voltmeter Range: 103 — 127 Vac *1
volt

General Radio WS5MTS3A or
Superior Electric UC1IM

Cable Assembly (4)

Male BNC Connectors, 48 inches long

HP 10503A

Soldering Iron

47-1/2 watt

Ungar #776 with #4037
Heating Unit

X-Y Recorder

1, 10, 100 mV/in; 1 and 10 V/in
continuous vernier between range

HP 7065B

1-5
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SECTION 1l
INSTALLATION

2-1. INITIAL INSPECTION.

2-2. Mechanical Check.

2-8. Check the shipping carton for evidence of
damage immediately after receipt. If there is any
visible damage to the carton, request the carrier’s
agent to be present when the instrument is un-
packed. Inspect the model 8443A for physical
damage such as bent or broken parts and dents or
scratches. If damage is found refer to paragraph
2-6 for recommended claim procedures. If the
model 8443A appears undamaged, perform the
electrical check (see paragraph 2-4). The packag-
ing material should be retained for possible future
use.

2-4. Electrical Check.

2-5. The electrical performance check consists of
following the procedures listed in paragraphs 4-10
to 4-22. These procedures allow the operator to
determine that the instrument is, or is not, oper-
ating within the specifications listed in Table 1-1.
The initial performance and accuracy of the in-
strument are certified as stated on the inside
front cover of this manual. If the model 8443A
does not operate as specified, refer to paragraph
2-6 for the recommended claim procedure.

2-6. CLAIMS FOR DAMAGE.

2-7. If physical damage is found when the in-
strument is unpacked notify the carrier and the
nearest Hewlett-Packard Sales/Service Office im-
mediately. The Sales/Service Office will arrange
for repair or replacement without waiting for a
claim to be settled with the carrier.

2-8. The warranty statement for the model
8443A is on the inside front cover of this man-
ual. Contact the nearest Sales/Service Office for
information about warranty claims.

29. PREPARATION FOR USE.

CAUTION

Before applying power check the rear
panel slide switch for proper position
(115 or 230 volts).

2-10. Power Requirements.

2-11. The model 8443A Tracking Generator/
Counter may be operated on 115 or 230 volts ac

+10% at 48 to 440 cycles, single phase. Power re-
quired is 75 watts. The 115/230 volt slide switch
on the rear of the instrument must be in the cor-
rect position to avoid damage to the instrument.
When shipped, the instrument is set for 115 volt
ac operation.

2-12. Power Cable.

2-13. To protect operating personnel, the Na-
tional  Electrical Manufacturers Association
(NEMA) recommends that the instrument panel
and cabinet be grounded. This instrument is
equipped with a detachable three-conductor
power cable which, when plugged into an appro-
priate receptacle, grounds the instrument. The
offset pin on the power cable three-prong connec-
tor is the ground connection. When using a three-
prong to tw&prong adapter the ground lead on
the adapter should be grounded to retain the

safety feature.

2-14. Operating Environment.

2-15. The model 8443A does not require forced
air cooling when operating at temperatures from
0 to 55°C (32 to 131°F). Normal air circulation
will maintain a reasonable temperature within the
instrument.

2-16. Bench Operation.

2-17. The model 8443A cabinet has plastic feet
and a foldaway tilt stand for convenience in
bench operation. The tilt stand permits inclining
the instrument for ease in viewing the frequency
readout. The plastic feet are shaped to provide
clearance for air circulation and to make modular
cabinet width instruments self-aligning when
stacked. The instrument may also be rack
mounted. A joining bracket kit is provided to as-
sure a common ground between the model
8443A and the Spectrum Analyzer.

2-18. STORAGE AND SHIPMENT.
2-19. Original Packaging.

2-20. The same containers and materials used in
factory packaging can be obtained through the
Hewlett-Packard Sales/Service Offices listed at the
rear of this manual.

2-21. If the model 8443A is being returned to
Hewlett-Packard for servicing attach a tag indicat-
ing the type of service required, return address,

21
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model number and full serial number. Also mark
the container FRAGILE to assure careful hand-
ling.

2-22. In any correspondence refer
4 1

A 1
number and full serial nur

2-23. Other Packaging Materials.

2-24. The following general instructione chould

be used for ;eiJ;clgaE:rTg with commercially avail-
able materials.

a. Wrap the instrument in heavy paper or

plastic. (If shipping to a Hewlett-Packard Service
Office or center, attach a tag indicating the type

2-2

Model 8443A

of service required, return address, model number
and full serial number.)

b. Use a strong shipping container. A
double-wall carton made of 350 pound test ma-

terial is adeguate.

=il o AL R

c. Use enough shock-absorbing material
(three to four inch layer) around all sides of the
instrument to provide firm cushion and prevent
movement inside the container. Protect the con-

trol panel with cardboard.
d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE
to assure careful handling,
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SECTION 111
OPERATION

3-1. INTRODUCTION.

R-2. This section m*m-'iﬁee om a ing instructions
for the HP M
Counter.

3-3. Operating instructions for the HP Model
8553/8552 Spectrum Analyzer, which must be
interconnected with the model 8443A, are not
included in this manual except as required in
initial setup and operation. The operator should
be thoroughly familiar with operation of the
Spectrum Analyzer or have the appropriate man-
ual on hand.

3-4. PANEL FEATURES.

3-5. Front and rear panel controls, indicators
and connectors of the model 8443A are identi-
fied in Figure 3-1.

3-6. OPERATING INSTRUCTIONS.

3-7. In view of the simplicity of operation of
the model 8443A, the Operator’s Checks provide
adequate information to assure proper operation
of the instrument. However, the operator should
experiment with the instrument in order to be-
come more familiar with its Operation It should
be noted that the Uubpul.r of any device U‘\uuuu
the frequency and amplitude range of the ana-
lyzer) may be connected to the analyzer RF IN-
PUT and the frequency at any point of the re-
sponse counted by the model 8443A. The input
to the device under test may be provided by an
external signal generator, or by the output of the
Tracking Generator itself.

3-8. OPERATOR’S CHECKS.

3-9. During checkout at the factory, the Track-
ing Generator/Counter is adjusted for proper
operation. Only minor adjustment of front panel
controls should be required upon receipt of the
instrument. The following procedures verify
proper operation of the model 8443A:

a. Set the slide switch on the rear panel of
the model 8443A to be compatible with the
available line voltage.

b. Plug into power outlet; use ground pin
adapter for electrical systems having no ground
wire. (Blue STBY light illuminates.)

NOTE

The instrument should remain con-
nected to the power source in STBY
mode when not in use. This will main-
tain constant temperature in the crystal
oscillator oven.

c¢. Interconnect the Spectrum Analyzer and
the Tracking Generator/Counter as shown in Fig-
ure 3-1.

d. Set POWER switch to ON; observe that
the white ON lamp lights.

e. Apply power to the Spectrum Analyzer
and adjust the display section for a clear baseline
trace.

f. Set the Spectrum Analyzer controls as
follows:

FREQUENCY . . . . ... .. 50 MHz
BANDWIDTH . . . . .. ... 300 kHz
SCAN WIDTH . . . .. PER DIVISION
SCAN WIDTH

PER DIVISION . . ... ... 10 MHZ
INPUT ATTENUATION . . . . . 10 dB
BASE LINE CLIPPER . . . . . . . CCw

SCAN TIME
PER DIVISION

LOG REF LEVEL . .. ... .. 0 dBm
LOG/LINEAR . . . ... ... .. LCG
VIDEO FILTER . . . . . .. ... OFF
SCANMODE . . .. ... ..... INT
SCAN TRIGGER . . . . . . . .. AUTO

g. Set the 8443A MODE SWITCH to
MARKER, the RESOLUTION switch to 100 Hz
and RF OUTPUT LEVEL controls to 0 dBm.

h. Connect the model 8443A RF OUTPUT
to the 8553 RF INPUT. Note that the analyzer
CRT baseline rises to the top graticule line.

i.  Adjust the model 8443A MARKER IN-
TENSITY control for the desired marker inten-
sity. If the marker is not present adjust the
MARKER POSITION control; the marker prob-
ably is positioned off the display.

NOTE

This will occur only if the instrument is
improperly adjusted. Refer to step p of
these procedures and adjust the CTR
ADJ. If trouble persists refer to para-
graph 3-15 and adjust A7R11 on the
A7 Marker Control board,

3-1
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j. Rotate the MARKER POSITION control
to various points and note that the counter dis-
plays the frequency at the marker position on the
CRT.

k. Center the marker on the center vertical
graticule of the analyzer CRT. Rotate the ana-
lyzer FREQUENCY control through its range.
Note that the counter displays the frequency to

which the analyzer is tuned.

1. Rotate the model 8443A RF OUTPUT
LEVEL controls and note that the analyzer CRT
display changes in steps indicated by the knob
positions. (At lower output levels it will be neces-
sary to rotate the analyzer LOG REF LEVEL
control to keep the signal in the analyzer ampli-
tude range.)

m. Operate the analyzer in a narrow scan
width, stabilized mode (20 kHz/Div) or less. Place
the model 8443A RESOLUTION switch first in
the 10 Hz position and then in the 1 kHz posi-
tion. Note that the frequency readout is first to
10 Hz resolution and then to 1 kHz resolution.

n. Place the model 8443A MODE switch in
the SCAN HOLD position. Note that the analyzer
scan is stopped at the marker and the counter
continually counts the frequency at which the
scan is stopped. In the SCAN HOLD mode the
point at which the scan is stopped may be posi-
tioned at any point on the CRT, while the scan is
stopped, by the MARKER POSITION control.

o. Place the model 8443A MODE switch In
the EXTERNAL position. Apply a signal (at least
-10 dBm but not more than +25 dBm, 10 kHz to
120 MHz) from a frequency source to the
COUNTER INPUT. If an external signal source is
not readily available, the tracking generator RF
OUTPUT may be coupled to the COUNTER IN-
PUT. Operate analyzer in ZERO scan mode. The
counter will provide a readout of the input signal
frequency. Note that the marker does not appear
in this mode of operation.

p. With the model 8443A in the MARKER
mode, pull the MARKER POSITION control
knob away from the panel. The marker should
appear on the center vertical graticule line of the
analyzer CRT. Adjust the CTR ADJ screwdriver
adjustment on the 8443A front panel to verify
that it controls the marker position. Return
marker to center graticule position with the CTR
ADJ control and push the MARKER POSITION
control knob back in place.

q. Connect the model 8443A RF OUTPUT
to the analyzer RF INPUT.

r. Place the MODE switch in the MARKER
position and the RESOLUTION switch in the 1
kHz position. Tune the analyzer to a frequency

below 10 MHz and note that three of the numeri-
cal readouts to the left of the decimal point dis-
play a zero. Place the switch on the rear panel to
BLANKED and note that all zeros to the left of
the first significant digit are blanked. Set the
model 8443A RF OUTPUT LEVEL to -30 dBm.
Set the 8553 to ZERO scan at the narrowest
bandwidth. Set the 8552 to the LINEAR mode
at 1 mV/Div. Adjust the 8443A TRACKING

ADJUST for maximum vertical deflection on the
analyzer CRT. This assures that the 3 MHz oscil-
lator in the 8443A first converter is tracking the

3 MHz IF frequency of the 8552.

3-10. SPECIAL FEATURES.

3-11. The output of the internal 1 MHz time
base reference oscillator is available for use in
external equipment at J4 on the rear of the in-
strument.

219 An aviamaal firvan lhoon vafasas revial Aoy
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be applied to J3 on the rear panel of the model
8443A. When an external reference signal is used,
the switch on the top of the ADH time base as-
sembly must be placed in the EXT position.

3-13. OPERATOR’S MAINTENANCE.

3-14. Operator’s maintenance on the model
8443A is limited to fuse replacement, adjustment
of the controls indicated in the checkout proced-
ure and adjustment of A7TR11 on the A7 marker
control board.

3-15. Adjustment of A7R11 on the marker con-
trol board should be made only if the condition
described in step i of paragraph 3-9 exists. To
properly adjust ATR11 first turn the MARKER
POSITION control fully clockwise. Adjust the
CTR ADJ control so that the marker appears
approximately one minor division from the far
right CRT graticule line. Turn the MARKER
POSITION control fully counterclockwise. The
marker should be two minor divisions or less
from the far left graticule line. Now pull the
MARKER POSITION control away from the
panel and adjust A7TR11 to center the marker on
the center CRT graticule line,

3-16. Fuse replacement information is provided
in Table 3-1.

Table 3-1. Fuse Information

Designation Purpose Rating
F1 Line Fuse 2  amperes
A15F1 |+175 Volt Supply | 0.25 ampere
A15F2 +24  Volt Supply | 1 ampere
Al15F3 +5.8 Volt Supply | 2 amperes
A15F4 +20 Volt Supply | 1 ampere
A15F5 -12  Volt Supply { 1 ampere

3-3
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. This section provides instructions for per-

formance testing the model 8443A Tracking
Generator [Counter.

4-3. Performance Tests.

4-4. Purpose. The performance test procedures
are used to check instrument performance for
incoming inspection and periodic evaluation. The
tests are designed to verify published specifica-
tions. Tests are numbered in the same sequence
as the specifications in Table 1-1.

4-5. Each test applies directly to a listed specifi-
cation. Next a description of the test and any
special instructions are listed. Each test that re-
quires test equipment has a test setup drawing

and a list of required equipment. Step 1 of each
test lists control settings for that test. Each test
procedure provides spaces for test data which are
duplicated in the Performance Test Card, Table
4-1, at the end of this section.

4-6. All tests are made with the model 8443A
interconnected with a HP 8553/8852/140 Spec-
trum Analyzer which is known to be functioning
properly.

4-7. Test Equipment Required. The test instru-
ments required for performance testing are listed
in Table 1-2 and in the individual tests. Test in-
struments other than those listed may be used
providing their performance equals or exceeds the
critical specifications listed in Table 1-2.

4-8. Front Panei Checks and Adjustments. Refer
to paragraph 3-8 Operator’s Checks.
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4-9. PERFORMANCE TESTS.

4-10. Specification 1, Frequency Range.

SPECIFICATION:
100 kHz to 110 MHz. (Output frequency tracks the 8553/8552 Spectrum Analyzer tuning.)

DESCRIPTION:

The frequency range is checked by applying signals to the Spectrum Analyzer, centering these sig-
nals on the CRT and counting the signal frequency with the model 8443A.

VHF SIGNAL GENERATOR

p—=
X HH A HF SIGNAL GENERATOR
1@ E @ 3ARACKING GENERATOR ) Al =
cO @y ° bt il LOIOIO)] e ]
P - I ¢ ~|
| e c® PN (s
¥~ (o) (o (@ 11
Jg ® U: |L I MOIOIO
C coo0o0 g I o o o0 of|® @)(‘)L‘;‘g
i &. ol— — ==
L I L * & c}_.
L SPECTRUM ANALYZER J L
Figure 4-1. Frequency Range Test
EQUIPMENT:
HF Signal Generator VHEF Signal Generator
PROCEDURE:

1. Connect the equipment as shown in Figure 4-1 and set the controls as follows:

TRACKING GENERATOR/COUNTER:

MODE . ... ........ MARKER MARKER POSITION . Knob pulled out

RESOLUTION . . ... ... .. 10 Hz MARKER INTENSITY . .. . Mid-range
SPECTRUM ANALYZER:

DISPLAY SCAN WIDTH PER DIVISION . . . 5 kHz

SECTION . . . Clearly defined trace BANDWIDTH . .. .. ... .. 1 kHz

INPUT ATTENUATION . . . . . 10 dB SCAN TIME PER DIVISION . . 20 mSec

SCAN WIDTH . .. .. PER DIVISION LOG REF LEVEL, . . . .. . .. 0 dBm
HF SIGNAL GENERATOR:

FREQUENCY ... .. .. .. 100 kHz

ATTENUATOR . . . . . . . 50 dBm MODULATION SELECTOR . ... CW

VHF SIGNAL GENERATOR:

FREQUENCY . . ... .... 110 MHz
OUTPUT . . . . o o 50 dBn.  MODULATION
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PERFORMANCE TESTS (Cont.)

4-10. Specification 1, Frequency Range (Cont.)

2. With the HF Signal Generator output connected to the analyzer RF INPUT, tune the analyzer
FREQUENCY to 100 kHz. The model 8448A counter, which is reading the output of the tracking
generator, should provide a readout of 100 kHz.

100 kHz

3. With the VHF Signal Generator output connected to the analyzer RF INPUT, tune the analyzer
FREQUENCY to 110 MHz. The model 8443 counter should provide a readout of 110 MHz.

110 MHz

4. Any other frequency or frequencies of special interest within the range of 110 kHz to 110 MHz
may be displayed in the same manner.

4-11. Specification 2, Amplitude Range.

SPECIFICATION:

& 1N A 4~ L1
=L AW Uil W T L

0dBmin 10 and 1
DESCRIPTION:
The output of the video amplifier in the model 8443A is a constant +10 dBm signal. Two step
attenuators are provided to enable the operator to control the output amplitude in 10 dB and 1 dB
steps. In addition, a 1.2 dB vernier provides continuous attenuation of its range. This test demon-

strates the accuracy of the attenuators.

ATTENUATOR AMPLIFIER TER
8443A TRACKING GENERATOR PLIFIE
o —Ed
e - _@@©o.._ T 9
—_— 2 \ JJ o
[ |lreee T
= _ 0
o oo : L ] @@‘! 8
0' *ee T T T..l= =
SPECTRUM ANALYZER k?m ;ASS

LOW PASS FILTER DETAIL
vy 0
VERT T

outr

Figure 4-2. Amplitude Range Test Setup

4-3
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4-11. Specification 2, Amplitude Range (Cont.)

EQUIPMENT:
120 dB Calibrated Attenuator (10 dB Steps) RF Amplifier (40 dB gain, 30 MHz)
12 dB Calibrated Attenuator (1 dB Steps) Digital Voltmeter
PROCEDURE:

1. Connect the 120 dB attenuator to the model 8443A RF OUTPUT using a BNC to BNC adapter
(do not use a cable). Set the controls as follows:

TRACKING GENERATOR/COUNTER:

MODE . . . .. ....... MARKER

e L ki,  MARKER POSITION . ... ... Any
ATTENUATORS:

TENS . . . .o 0TS .

UNITS . . o o e e e e 0 Tt o S
SPECTRUM ANALYZER:

FREQUENCY . . . ... ... 30 MHz  SCAN TIME PER

BANDWIDTH . . . . ... ... 50 Hz DIVISION . . .. 1 MILLISECOND

SCANWIDTH . ... ...... ZERO  LOG REF LEVEL . ... ... -40 dBm

SCAN WIDTH PER DIVISION . .. Any LOG REF LEVEL VERNIER . ... 0

INPUT ATTENUATION . . . . ... 0 LOG/LINEAR . .. .. ...... LOG

RF AMPLIFIER:
Power ON 40 dB gain

120 dB CALIBRATED ATTENUATOR

Set for 120 dB attenuation

DIGITAL VOLTMETER:
AUTORANGE or 1000 Millivolts

2. Use very short double shielded cables to connect the equipment as shown in Figure 4-2. A
low-pass filter (100 microfarad) is required between the vertical output of the 8552 and the digital volt-
meter.

3. Adjust the analyzer FREQUENCY to obtain a 30 MHz readout on the model 8443A counter.

4. Use the model 8443A TENTHS control to set the digital voltmeter reading to 300 mV. (Allow
time for the low-pass filter to stabilize.)
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PERFORMANCE TESTS (Cont.)

4-11. Specification 2, Amplitude Range (Cont.)

5. Set the model 8443A TENS control to 0 and the calibrated attenuator to 110 dB.
0 dBm DVM reading: 298 mV____ 302 mV

6. If necessary, reset the model 8443A TENTHS control to obtain a reading of 300 mV on the
digital voltmeter. Change the model 8443A TENS control to -10 and the calibrated attenuator to 100
dB.

-10 dBm DVM reading: 298 mV__ 302 mV

7. Check the remaining model 8443A attenuator steps by adding 10 dB steps with the TENS
attenuator, while decreasing the calibrated attenuator in 10 dB steps (the sum of the two attenuators
should always total 110 dB). The digital voltmeter should be reset to 300 mV prior to each step if

necessary.

T o, -

-20 dBm DVM reading: 298 m 302 mV
-30 dBm DVM reading: 298 mV____~ 302 mV
-40 dBm DVM reading: 298 mV______~ 302 mV
-50 dBm DVM reading: 298 mV____ 302 mV
-60 dBm DVM reading: 298 mV_____ 302 mV
-70 dBm DVM reading: 298 mV__ 302 mV
-80 dBm DVM reading: 298 mV___ 302 mV
-90 dBm DVM reading: 298 mV____ 302 mV

-100 dBm DVM reading: 298 mV 302 mV
-110 dBm DVM reading: 298 mV ____ 302 mV

8. Remove the RF Amplifier and the 120 dB calibrated attenuator from the test setup. Connect
the 12 dB calibrated attenuator between the model 8443A RF OUTPUT and the analyzer RF INPUT.,
Set the model 8443A TENS attenuator to -50 dBm and the analyzer LOG REF LEVEL to -10 dBm. Set
the calibrated 12 dB attenuator to 12 dB. Adjust the model 8443A TENTHS control to obtain a reading
of 300 mV on the digital voltmeter.

9. Set the model 8443A UNITS attenuator to -1 and the 12 dB calibrated attenuator to 11. The
digital voltmeter should indicate 300 mV 1 mV

-1 dBm DVM reading: 299 mV 301 mV

4-5
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4-11. Specification 2, Amplitude Range {Cont.)

10. Check the remaining UNITS steps by increasing the UNITS attenuation in 1 dB steps while
decreasing the 12 dB calibrated attenuator by 1 dB steps. (The sum of the two attenuators should
always total 12 dB.) The digital voltmeter should be reset to 300 mV prior to each step if necessary.

-2dBm DVM reading: 299 mV____ 301 mV
-3 dBm DVM reading: 299 mV 301 mV
-4 dBm DVM reading: 299 mV_____ 301 mV
-5 dBm DVM reading: 299 mV___ 301 mV
-6 dBm DVM reading: 299 mV_______ 301 mV
-7 dBm DVM reading: 299 mV____ 301 mV
-8 dBm DVM reading: 299 mV____ 301 mV
-9dBm DVM reading: 299 mV______ 301 mV
-10 dBm DVM reading: 299 mV____ 301 mV
-11 dBm DVM reading: 299 mV____ 301 mV
-12 dBm DVM reading: 299 mV 301 mV
4-12. Specificaiion 3, Ampiitude Accuracy {Fiainess})
SPECIFICATION:
+(0.5 dB across entire range.
DESCRIPTION:
The Spectrum Analyzer is swept through its entire range and the output of the model 8443A is
recorded on an X-Y Recorder.
EQUIPMENT:
X-Y Recorder Crystal Detector
PROCEDURE:

1. Connect the equipment as shown in Figure 4-3 and set the controls as follows:

TRACKING GENERATOR/COUNTER:
MODE . ... ....... SCAN HOLD

RF LEVEL ATTENUATORS .. .. 0dB STt - EEREE b
SPECTRUM ANALYZER:

SCANWIDTH .. ... ... .. ZERO SCANTIME . ... ... ... 2 sec/Div

SCAN MODE . .. ... ... SINGLE SCAN TRIGGER . ... .. .. AUTO
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4-12. Specification 3, Amplitude Accuracy (Flatness) {Cont.)

8443A TRACKING GENERATOR XY RECORDER

_ g T XTAL DET — BAND PASS
g—= | @@®@ : b el 5 FILTER DETAIL

- o o
( [ ] — & - o
l ] HOIOJO, BAND PASS - 10K
FILTER . 5 ©- ! 0‘0“22' B

a o o @ @ @@ g L

b o8 s|— — —: v:m) HORIZ
et t
SPECTRUM ANALYZER

Figure 4-3. Amplitude Accuracy Test

X-Y RECORDER:
Vertical trace begins at left margin of recorder chart paper and ends at right margin synchro-
nized to the beginning and end of the analyzer scan ramp.

Horizontal position of the stylus may be anywhere on the recorder chart paper which permits
a 1 dB step without reaching top or bottom limits.

2. With all controls set as shown above, place the PEN switch on the recorder to the DOWN
position, push the SINGLE scan button on the analyzer and turn the model 8443A MARKER POSITON
control to the CW position. Be sure to place the recorder PEN switch in the UP position as soon as the
scan stops. Return the model 8443A MARKER POSITION control to full CCW.

4, Set the analyzer to SCAN WIDTH PER DIVISION at 10 MHz, and tune the analyzer to
approximately 50 MHz. Carefully tune the analyzer to indicate a 100 kHz readout on the model 8443A.
Position the recorder stylus slightly below the top line drawn in steps 2 and 3. Place the PEN switch on
the recorder in the down position, turn the model 8443A MARKER POSITION control to the 3 o’clock
position and depress the SINGLE scan button on the analyzer. When the scan stops slowly turn the
MARKER POSITION control until the model 8443A counter indicates 90 MHz. Place the recorder PEN
switch in the UP position and return the stylus to the left margin of the recorder chart by pressing the
analyzer SINGLE button.

5. Set the analyzer SCAN WIDTH PER DIVISION to 2 MHz and tune the analyzer FREQUENCY
to a point where the model 8443A counter reads 90 MHz. The recorder stylus should be positioned at
the same level as the 90 MHz point in test 4. Place the recorder PEN switch in the DOWN position and
push the SINGLE button on the analyzer. When the recorder stylus reaches the right hand margin of the
recorder chart place the PEN switch in the UP position. The entire trace (steps 4 and 5) should be
between the two lines drawn in steps 2 and 3.

+0.5 dB

41
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PERFORMANCE TESTS (Cont)

4-13. Specification 4, Output Impedance.

SPECIFICATION:

50 ohms, ac coupled, reflection coefficient <0.09 (1.2 SWR); output 0 dB.

DESCRIPTION:

The rf output from the Tracking Generator is measured with a RF Voltmeter; first with no load,
then terminated in 50 ohms. The source resistance (Rg) of the Tracking Generator is then calculated
and finally the SWR is determined by dividing Zo by Rs (Rg by Zg if Zg is greater than Rg).

'd
2 55 BNC TEE
| 1
" i |j S0QLOAD
= G || SPECTRUM
o oo ole@(®®0O || AnaLyzER
b.-08 of]— — I O_J

Figure 4-4. Output Impedance Test Setup

EQUIPMENT:
RF Vector Voltmeter
50 ohm dummy load

PROCEDURE;

1. Connect the equipment as shown in Figure 4-4 and set the controls as follows:

TRACKING GENERATOR/COUNTER:

RF OUTPUT
LEVEL dBm . . All controls set to 0
RESOLUTION . . ... ...... Any
SPECTRUM ANALYZER
FREQUENCY . . . . . . . .. 30 MHz
SCAN WIDTH PER DIVISION 1 kHz

BNC Tee
POWER . . . . .. . . .. .. .. ON
MODE .. ... ... ... SCAN HOLD
SCANWIDTH . . . . .. . . .. ZERO
ALL OTHER CONTROLS Any setting

4-8
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4-13. Specification 4, Output Impedance (Cont.)
RF Vector Voltmeter
CHANNEL . . . . . . .. .. ... A
RANGE . . .. .. .. ... 1000 mV
FREQ RANGE —MHz . . ... 80 MHz  pASE CONTROLS . . . . . . Not used

2. Measure the rf output of the Tracking Generator with the RF Vector Voltmeter. Record the

reading:
Voc® oo mVrms

2. Use the BNC Tee and terminate the Tracking Generator RF OUTPUT in 50 ohms. Measure the
rf output with the RF Vector Voltmeter. Record the reading:
VL = mVrms

3. Find the source resistance of the Tracking Generator by the following formula:

RL Voc
Rg = e -
Voe = Tracking Generator rf output open circuit voltage
V1, = Tracking Generator rf output terminated in 50 ohms

Ri, = Zg = Characteristic Impedance = 50 ohms

4, Find SWR by the formula:

R
( > if Z is greater than RSD
Zo

5. Record this value; maximum allowable is 1.2
1.2 SWR

4-14. Specification 5, Measurement Range

SPECIFICATION:
100 kHz to 110 MHz. Display: seven digits with one digit over-range (for frequencies of 100 MHz

and higher).

DESCRIPTION:
This test is identical to 4-10.




Section IV Model 8443A
Performance Tests

PERFORMANCE TESTS {Cont.)

4-15. Specification 6, Resolution (Gate Time).

SPECIFICATION:
1 kHz (1 mSec), 100 Hz (10 mSec) and 10 Hz (100 mSec).

DESCRIPTION:

This test consists of placing the RESOLUTION switch on the 8443A in each of its three positions
and observing the numerical readout.

PROCEDURE:
Operate the model 8443A in the MARKER mode with the MARKER POSITION knob pulled out.
Tune the analyzer to any frequency over 100 MHz, and place the model 8443A RESOLUTION
control in each of its three positions. In the 10 Hz position all of the numerical readouts are illumi-
nated and the decimal point is between the third and fourth readouts. In the 100 Hz position the
first numerical readout is blanked and the decimal point is between the fourth and fifth readouts.

Irn tha 1 IHo nnctinn thae firet and ennnnd roaada~nt ro bl
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the fifth and sixth readouts.
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A-16. Snecification 7 Accuracvy
+10. Specification /, Accuracy.

SPECIFICATION:
+1 count * time base accuracy.

DESCRIPTION:

Connect the 1 MHz OUT (J4 on rear panel of the model 8443A) to the COUNTER INPUT. Place
the MODE control in the EXTERNAL position. In any position of the RESOLUTION control the
last digit of the numerical readout will be 0, 1 or 9.

4-17. Specification 8, Time Base Aging Rate.

SPECIFICATION:
<3 x 10 per day. (0.3 Hz/day) after warmup.

DESCRIPTION:

This test checks long term frequency stability. This is accomplished by mixing the reference oscil-

lator frequency of the model 8443A with a stable 1.000001 MHz signal and recording the drift on a
strip recorder.

EQUIPMENT:
Digital-to-Analog Coverter/Recorder Quartz Oscillator
Frequency Counter Frequency Synthesizer
Double Balanced Mixer Oscilloscope
Amplifier, dec to 1 MHz Attenuator

4-10
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4-17. Specification 8, Time Base Aging Rate (Cont.)

QUARTZ OSCILLATOR AMPLIFIER ELECTRONIC COUNTER
LOW PASS —
H d o FILTER o &)
© o ™
IMH: DUTPUT . . .
DETAIL OF
SYNTHES I ZER LOW PASS F'LE‘; X, X-Y RECORDER
e
10K
@ :LII].IF @
Aes 2 i8] mixer Bt 4
AL
@ . ®
a ¢ 84434 TRACKING GENERATOR
L ) B d p [ @@@L
| haen A ATTENUATOR 0 . — | -
TIME BASE b-

Figure 4-5. Time Base Aging Rate Test

PROCEDURE:
1. Set controls as follows:
DIGITAL-TO-ANALOG CONVERTER/RECORDER

POWER . . . ... . ... . .ON MIN-N-HR . . . . . . . . .. . HR
COLUMN SELECTOR . . . 2,83and 4 diw . ... ...........8
OPERATE . . (after ZERO-CALIBRATE PEN - ]

procedure) RANGE . . . . . . . . . . 100mV

AMPLIFIER, dc to 1 MHz:
Remove ground strap from low output terminal

QUARTZ OSCILLATOR:

QUTPUT . . . . . . . v « v v v« v v« v v v v v v .o v . . .. FromlMHzjack
FREQUENCY COUNTER:
SIGNAL INPUT . . . . . . . . . DC SENSITIVITY (preset) b one o LG
TIME BASE . L0 V7S FUNCTION to PERIOD AVERAGE . . 1
SAMPLE RATE . . . . . . Just out of STORAGE/OFF

POWER OFF detent (on back panel) . . . . STORAGE

411
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TEST PROCEDURES (Cont.}

4-17. Specification 8, Time Base Aging Rate (Cont.)

FREQUENCY SYNTHESIZER:

FREQUENCY SELECTION . . . . Local SEARCH OSCILLATOR Function not used

keyboard and OPERATE FREQUENCY STANDARD .. .. EXT
OUTPUT LEVEL . ... ... full CW ATTENUATOR . . . ... ... 20 dB
FREQUENCY . . . . .. 1,000,001 Hz

2. After connecting the equipment as shown in Figure 4-5 and setting controls, use the oscillo-
scope to check for the presence of 60 cycle ac on the 1 cycle input to the frequency counter. If 60
cycles is present it is probably due to a ground loop. Check all equipment grounds.

3. After warmup (seven days of continuous operation or 72 hours of continuous operation after
an off time of less than 72 hours) test the time base aging rate.

4. After the digital to analog coverter/recorder has been calibrated, position the recorder stylus to
a convenient point on the recording paper. Check the time base for a 24 hour period. The recorder
excursions must not exceed three minor divisions.

divisions

4-18. Specification 9, Time Base Temerature Drift.

SPECIFICATION:
<8 x 10-® (38 Hz) variation, 0 to 55°C.

DESCRIPTION:
This test verifies frequency stability over the specified operating temperature range.

EQIITPMENT -
‘.J!(.‘ A AVELILY &

AL

Same as 4-17 plus a temperature controllable oven.

PROCEDURE:
1. With the equipment connected and adjusted as in 4-17, place the model 8443A in a tempera-
ture controllable oven. Adjust the temperature to +24°C and allow the temperature to stabilize.

2. Make a reference plot on the recorder at +24°C.

3. Lower the oven temperature to 0°C and allow three hours for the temperature to stabilize.
Record the deviation from the +24°C trace.

4. Increase the oven temperature to +55°C and allow three hours for the temperature to stabilize.
Record the deviation from the previous traces.

5. Total deviation must be not more than 3 x 10-%.

Deviation
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Model 8443A Section IV

TEST PROCEDURES (Cont.)

4-19. Specification 10, External Counter Input.

SPECIFICATION:
10 kHz to 120 MHz, 50 ohms, -10 dBm minimum, +25 dBm maximum.

DESCRIPTION:
This test verifies the ability of the counter to count frequencies between 10 kHz and 120 MHz at
signal levels as low as -10 dBm.

VHF SIGNAL GENERATOR

oy TEST OSCILLATOR
=] 8443A TRACKING GENERATOR
@ Q @& COUNTER INPUT [
@ 2 @® o — = 1;»
o
HOIOIO
- o
SPECTRUM |7 ° ° Z,’_Q@_@S
\ — ANALYZER J&- ® ® o - 1o
Figure 4-6. Counter Input Test Setup
EQUIPMENT:
Test Oscillator VHF Signal Generator
PROCEDURE:

1. Place the model 8443A MODE switch in the EXTERNAL position and connect the test oscil-
lator output to the COUNTER INPUT. Set the test oscillator output to 10 kHz at -10 dBm. The
counter readout should indicate 10 kHz. Increase the test oscillator output to +25 dBm. Counter read-
out remains the same.

2. Connect the VHF Signal Generator RF QUTPUT to the model 8443A COUNTER INPUT. Set
generator output to 120 MHz at -10 dBm. The counter readout should indicate 120 MHz.

3. Repeat the test at various frequencies between 10 kHz and 120 MHz.
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Section IV Model 8443A
Performance Tests

PERFORMANCE TESTS (Cont.)

4-20. Specification 11, External Time Base.

SPECIFICATION:
1 MHz, 50 ohm, 1 Vrms minimum.

DESCRIPTION:

PV 2 o d e T o e e o mmen
1115 Lest VEerilies Proper oper

EQUIPMENT:
Frequency Standard VHF Signal Generator

PROCEDURE:
1. Connect the signal generator RF QUTPUT to the model 8443A COUNTER INPUT (100 MHz,
-10 dBm). Counter readout indicates 100 MHz.

2. Connect the frequency standard output (1 MHz) to the model 8443A EXT TIME BASE IN
(rear panel J3). Place A5S1 in the EXT position. The counter readout should again indicate 100 MHz.

4-21. Specification 12, Time Base Output.

SPECIFICATION:
1 MHz, 1 Vrms nominal.

DESCRIPTION:
This test verifies the presence of the internal time base signal at J4 on the rear panel of the model
8443A.

EQUIPMENT:
Oscilloscope

PROCEDURE:
Connect the 1 MHz QUT (rear panel J4) to the oscilloscope input. Oscilloscope displays a 1 MHz

e S Tm o b I ¥ FUCTUGEE. S S, LS.
signal at least 1 Vims in amplitude.

4-22. Specification 13, Digital Frequency Readout.

SPECIFICATION:
8, 4, 2, 1 code: positive logic.

DESCRIPTION:
This test verifies the availability of the digital output from the model 8443A.

EQUIPMENT:
Digital Recorder

PROCEDURE:
Connect the DIGITAL OUTPUT on the rear panel of the model 8443A to the digital recorder
input. Place the UNBLANKED/BLANKED switch on the model 8443A to the BLANKED position
(to prevent zero’s before the first significant digit). In the EXTERN AL mode set the analyzer to 10
MHz/Div and 10 second/Div. Connect the RF OUTPUT to the COUNTER INPUT. Note that the
digital recorder readout tracks (one count behind) the model 8443A counter readout.
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Model 8443A

Table 4-1. Performance Test Record

Section IV

4-10. Frequency Range

4-11. Amplitude Range

4-12.
4-13.
4-17.

4-18.

Output Impedance.

Time Base Aging Rate

100 kHz
110 MHz

0 dBm reading:
-10 dBm reading:
-20 dBm reading:
-30 dBm reading:
-40 dBm reading:
-50 dBm reading:
-60 dBm reading:
-70 dBm reading:
-80 dBm reading:
-90 dBm reading:

-100 dBm reading:
-110 dBm reading:
-1 dBm reading:

298 mV
298 mV
298 mV
298 mV
298 mV
298 mV
298 mV-
298 mV
298 mV
298 mV
298 mV
298 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV
299 mV

-2 dBm reading:
-3 dBm reading:
-4 dBm reading:
-5 dBm reading:
-6 dBm reading:
-7 dBm reading:
-8 dBm reading:
-9 dBm reading:
-10 dBm reading:
-11 dBm reading:
-12 dBm reading:

Amplitude Accuracy (Flatness).

+(0.5 dB

1.2

302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
302 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV
301 mV

SWR

divisions

Time Base Temperature Drift

deviation

4-15



Model 8443A

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section describes adjustments and
checks required to return the model 8443A to
peak operation capability when repairs are re-
quired. Included in this section are test setups
and procedures and a test card for recording data
taken during adjustment procedures. Adjustment
location illustrations are provided on the first
foldout in this manual.

5-3. TEST EQUIPMENT.

5-4. Each test procedure in this section contains
a list of test equipment to be used. Required
specifications for test equipment are detailed in
Table 1-2. Also, each test setup identifies all test
equipment and accessories by callouts. Any
equipment substituted for the instruments or
accessories listed in Table 1-2 must meet the min-
imum specifications in order to adjust the model
8443 A effectively.

5-5. HP 08443-60011 SERVICE KIT.

5-6. The HP 08443-60011 Service Kit is an ac-
cessory item available from Hewlett-Packard for
use in maintaining the Model 8443A Tracking
Generator/Counter.

5-7. Table 1-2 contains a detailed description of
the contents of the service kit. Any item in the
kit may be ordered separately if desired.

5-8. FACTORY SELECTED COMPONENTS.

5-9. Some component values in the model
8443A are selected at the time of final assembly
and test. These components are listed in Table
8-1. They are also listed in the adjustment pro-
cedure for the circuit in which they appear.

5-10. CHECKS AND ADJUSTMENT AR-
RANGEMENT.

5-11. The check and adjustment procedures are
arranged in numerical order.

5-1



Section V

Adiustments

davA e

5-12. CHECKS AND ADJUSTMENTS.

Model 8443A

5-13. Power Supplies Checks and Adjustments.

T T T

REFERENCE:

Service Sheet 4.

DESCRIPTION:

The power supplies in the model 8443A provide regulated outputs of +175 volts, +24 volts, +20
volts, +5.8 volts and -12 volts. These checks verify proper operation of the power supplies.

DIGITAL VOLTMETER

@laaqo Qo
@ o o o

C—

TO TEST POINTS

EQUIPMENT:

TRACKING
GENERATCR

SPECTRUM
ANALYZER

Digital Voltmeter

AC Voltmeter
Service Kit

PROCEDURE:

AC VOLT METER

o

o.l

@e®

Figure 5-1.

[

g
*@WO®

—

IO
o oo @|® '\IJ-(.)
b.ee of— — —

®

$00

VARIABLE
VOLTAGE

TRAMECTADALED
ITRARNSFURYICR

{_ A

Power Supply Test Setup

Variable Voltage
Transformer

1. With power applied to the model 8443A through the variable voltage transformer, connect the
digital voltmeter to the +24 volt test point on the Al4 assembly. Vary the ac line voltage from 100

volts to 130 volts. The +24 volts should not vary more than 10 mV.

Input AC

100 vac
115 vac
130 vac

+24V

2. Measure the dc levels and the ac ripple at the test points on the A14 Sense Amplifier.

Level Tolerance Ripple

+24V 10 mV <0.2 mV
+20V 04 V <1l mV
+5.8V +0.12V <1l mV
-12V +0.24V <1 mV
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Model 8443A Section V
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CHECKS AND ADJUSTMENTS (Cont.)

5-13. Power Supplies Checks and Adjustments (Cont.)

3. Measure the dc level and ac ripple at the 175V test point.
Level Tolerance Ripple
+175V +3.5V <1V

4. 1If the voltages are not within tolerance connect the digital voltmeter to the +24 volt test point
on the Al4 assembly and adjust reference level potentiometer R50. If the voltage cannot be adjusted to
+24 volts, or if other dc outputs are not within tolerance, refer to Service Sheet 4 in Section VIII and
repair the power supply. Repeat these tests after completing repairs.

Note

R11, R33, R38 and R43 are all factory selected at time of final assembly
to provide the proper reference level for the sense amplifier in which they
appear. The value of these resistors determines the dc level of the supply
output.

5-14. First Converter (A13) Checks and Adjustments

REFERENCE:
Service Sheet 2.

DESCRIPTION:
The first converter contains a 3 MHz crystal controlled oscillator, 3 MHz and 47 MHz amplifiers
and a diode quad mixer. These tests verify proper operation of the assembly.

f ™
8443A
TRACKING GENERN e

St OO0}

RF VOLTMETER e @ @ @ © FREQUENCY COUNTER
f_@c R Rl — = o B | &
i o oo :'@@@8 e eseea @@,
. CO@@Qﬁ@ d- 0@ o-——'—'.:o_. = —

SPECTRUM ANALYZER

Figure 5-2. First Converter Test Setup

5-3



Section V Model 8443A

CHECKS AND ADJUSTMENTS (Cont.)

5-14. First Converter (A13) Checks and Adjustments (Cont.)

— o TR

EQUIPMENT:
RF Voltmeter Frequency Counter
Service Kit

PROCEDURE:

1. Set the TRACKING ADJUST control full ccw and monitor the 3 MHz test point on the A13
assembly with the RF Voltmeter. Adjust L1 PEAK ADJ for maximum indication on the RF Voltmeter.

2. Monitor the 3 MHz test point with the Frequency Counter and set L2, RANGE ADJ, for a
frequency of 2.99982 MHz.

3. Turn the TRACKING ADJUST control full cw. The frequency at the 3 MHz test point should
be 3.00025 MHz. If the frequency is greater than 3.00025 MHz, replace R20 with a higher value.

4. Connect the RF Voltmeter to the 3 MHz test point. The minimum output level over the range

£ 41 MDD AOETIAS ATYTTTOM A das] alemnaald Loy TR e W aien o
L I IVAUKING Alyoun il CONWOl SN0l 0€ 4o Il vImms.

275 mVrms

5. Remove the A1l3 assembly and reinstall it using an extender board. Measure the output of the 3

MHz oscillator (Test Point 4) with the RF Voitmeter. Signal ievel shouid be 480 mVrms minimum.
480 mVrms

6. Reinstall the A13 assembly and connect the 50 MHz output to the Spectrum Analyzer RF
INPUT. The 50 MHz signal should be -26 dBm minimum.

-26 dBm

5-15. 50 MHz IF Amplifier (A12) Checks and Adjustments.

Semce Sheet 2.

DESCRIPTION:
The 50 MHz amplifier provides about 12 dB of gain. These tests verify proper operation of the
bandpass filter and the 44 and 47 MHz traps.

EQUIPMENT:
Service Kit

PROCEDURE:
1. Connect the output of the A12 assembly to the Spectrum Analyzer RF INPUT. Adjust the BPF
ADJ capacitors for maximum 50 MHz signal on the analyzer CRT. Minimum signal level is -15 dBm.

-15 dBm

2. Adjust C8 and C17 for minimum signal at 44 MHz and C10 for minimum signal at 47 MHz.
Check for minimum separation of 60 dB between the 50 MHz signal and the 44 and 47 MHz signals
over the entire range of the analyzer’s third local oscillator signal.

Separation 60 dB
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Model 8443A Section V

CHECKS AND ADJUSTMENTS (Cont.)

5-16. Second Converter (A11) Checks and Adjustments.

REFERENCE:
Service Sheet 2.

DESCRIPTION:

The second converter contains a three-stage amplifier (about 20 dB gain) and a diode quad mixer.

These tests verify proper operation of the assembly.

EQUIPMENT:
Service Kit RF Voltmeter

PROCEDURE:
1. Remove the All assembly and reinstall it using an extender board. Check the output from the
amplifier to the mixer (Test Point 1) with the RF Voltmeter. Level should be 800 mVrms minimum.

800 mVrms

2. Check the 200 MHz output with the RF Voltmeter (terminated in 50 ohms). Minimum level
should be -22 dBm.

-22 dBm

5-17. 200 MHz IF Amplifier (A10) Checks and Adjustments.

REFERENCE:
Service Sheet 3.

DESCRIPTION:
The A10 assembly contains a two-stage variable gain (about 20 dB) amplifier and a bandpass filter.
These tests verify proper operation of the assembly.

0-150MHz
SPECTRUM ANALYZER VHF SIGNAL GENERATOR
1_ = | [ — 3
! |Foe® ©
— 0 Z00MHz INPUT ArD o i o
°© oo @ 0@@@8 200z QUTPUT ) (? @
s i "__'_“--O-_ ALCTP ON AIO ©
( ™ o
:
84438 .
TRACKING @@® 0 cooo o
GENERATOR = \ -
O
\. J
MOIOJO,
ey : POWER SUPPLY
= o
ANALYZER © @@@8 ()
o <31 de ©

Figure 5-3. 200 MHz IF Test Setup
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. CHECKS AND ADJUSTMENTS (Cont.)

5-17. 200 MHz IF Amplifier (A10) Checks and Adjustments (Cont).

EQUIPMENT:
VHF Signal Generator 0 — 1250 MHz Spectrum Analyzer
Service Kit DC Power Supply
PROCEDURE:
1. Apply a -10 dBm, 100 MHz, CW signal to the 200 MHz input on the A10 assembly. Connect

the 200 MHz output of the A10 assembly to the RF INPUT of the 0 — 1250 MHz Spectrum Analyzer
and tune the analyzer to 100 MHz. Adjust A10C5 for minimum response on the analyzer CRT.

2. Change the input signal to 150 MHz and adjust A10C4 for minimum 150 MHz response.

3. Change the input signal to 200 MHz, center the signal on the 0 — 1250 Spectrum Analyzer
CRT and adjust the bandpass filter (C3, C5 and C6) for maximum response. Reduce the output of the
signal generator to -35 dBm. The signal level displayed on the 0 — 1250 Spectrum Analyzer should be
-18 dB (17 dB gain).

4. Remove the A8 assembly and apply a 23 volt dc level to the ALC Test Point on the Al0
assembly. Tune the ALC RANGE ADJ for minimum signal level out as observed on the 0 — 1250
Spectrum Analyzer CRT.

5-18. Third Converter (A9) Checks and Adjustments.

REFERENCE:
Service Sheet 3.

DESCRIPTION:
The third converter assembly contains a three-stage (about 20 dB gain) amplifier, a diode quad
mixer and a 120 MHz low pass filter. These tests verify proper operation of the assembly.

0-1250MHz
SPECTRUM ANALYZER
an ] e e RF VOLTMETER
. - —_ —
[ Jljreee e e
= & FROM AS ASSY L
TR O cce 0 O Q.0
8- & o] ——llln Fammv K
8443A
TRACKING || @l e S L
R [y @@

h 1ROl
SPECTRUM

ANALYZER :@(37@)

—_—— =

e

Figure 5-4. Third Converter Test Setup
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Model 8443A Section V

Adjustments
CHECKS AND ADJUSTMENTS (Cont.)
5-18. Third Converter (A9) Checks and Adjustments (Cont.)
EQUIPMENT:
RF Voltmeter Service Kit

0 — 1250 MHz Spectrum Analyzer

PROCEDURE:
1. Remove the A9 assembly and reinstall it using an extender board from the service kit. Check
the amplifier output at Test Point 3 (Q1-c). Signal level should be 800 mVrms minimum.

800 mVrms

2. Connect the output of the A9 assembly to the analyzer RF INPUT. Signal level should be -32
dB minimum.

-32 dBm

3. Connect the output of the A9 assembly to the RF INPUT of the 0 — 1250 MHz Spectrum

Analyzer and verify that frequencies above 120 MHz are sharply attenuated.

5-19. ALC/Video Amplifier Checks and Adjustments.

REFERENCE:
Service Sheet 3.

DESCRIPTION:
The A8 assembly contains two integrated circuit rf amplifiers and a leveling circuit which controls
the gain of the 200 MHz IF amplifier. These tests verify proper operation of the assembly.

POWER METER
POWER SUPPLY

e @

He @

8443A
TRACKING @@ ®@| ||
GENERATOR = -0
o
t0@®
=== \al
SPECTRUM o o
ANALYZER |]3. ¢ @ 2 -—QQ@ 8_J

Figure 5-5. ALC/Video Amplifier Test Setup
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CHECKS AND ADJUSTMENTS (Cont.)

5-19. ALC/Video Amplifier Checks and Adjustments (Cont.)

EQUIPMENT:
Power Supply Power Meter
Service Kit 3.7 Volt Zener Diode

2. Set the OUTPUT LEVEL dBm TENS to +10 and connect the power meter to the RF OUT-
PUT. Set the analyzer to ZERO scan at 100 MHz.

3. Set OUTPUT LEVEL ONES to -9 and TENTHS to -.1. Adjust the power supply for a 0 dBm
output from the model 8443A as read on the power meter.

4. Set OUTPUT LEVEL dBm ONES to -10 and TENTHS to 0. Adjust R16, 0 dB ADJ, on the A8

assembly for a O dBm output from the modei 8443A as read on ihe power meter.
5. Repeat steps 3 and 4 until further adjustment is unnecessary.
6. Disconnect the power supply and set OUTPUT LEVEL dBm ONES to -9 and TENTHS to -.1.

7. Adjust -1 dB ADJ on the A8 assembly for a 0 dBm output from the model 8443A as read on
the power meter.

8. Set OUTPUT LEVEL dBm ONES to -10 and TENTHS to 0. Verify 0 dBm output with the
power meter.

5-20. Reference Oscillator (A4) Checks and Adjustments.

REFERENCE:
Service Sheet 7.

DESCRIPTION:
This procedure allows adjustment of the reference oscillator (A4) in comparison with an external
frequency standard.

EQUIPMENT:
1 MHz Frequency Standard Oscilloscope

PROCEDURE:
After warmup (seven continuous days of operation or 72 hours of operation after an off time of 72
hours or less), connect the oscilloscope and frequency standard as shown in Figure 5-6; set the
oscilloscope to .05 uSec/Div and adjust the wvertical sensitivity for full scale sinusoid. Adjust the
reference oscillator COARSE and FINE controls until the display moves in either direction no faster
than one division in five seconds.
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CHECKS AND ADJUSTMENTS (Cont.)

5-20. Reference Oscillator (A4) Checks and Adjustments (Cont.)

8443A TRACKING GENERATOR 0SCILLOSCOPE
@@ @l ”2'@?.39@9?@?
— e = |Rolg@lo=0
MMz DUT — Dy ';?%'
REAR
VERT | ExTTRIG
A
QUARTZ OSCILLATCR
Qe ...
Imm ouTRPUT
A\ /

Figure 5-6. Reference Oscillator Test Setup
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Adjustments

Table 5-1. Performance Test Record

Hewlett-Packard Model 8443A Tests Performed by
Tracking Generator/Counter

Serial No. Da

5-13. Power Supplies Checks and Adjustments.

+24 volt supply at 100 vac at 115 vac at 130 vac

Power Supply: Measured Level Measured ripple
+24V

+20V

+5.8V

12V

+175V

5-14. First Converter (A13) Checks and Adjustments.

Test
4 275 mVrms
5 480 mVrms
6 -26 dBm

5-15. 50 MHz IF Amplifier (A12) Checks and Adjustments.

Test
1 -15 dBm
2 Separation 60 dB

5-16. Second Converter (A11) Checks and Adjustments.

Test
1 800 mVrms
2 -22 dBm

5-18. Third Converter (A9) Checks and Adjustments.

Test
1 800 mVrms
2 -32 dBm
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Section VI
Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. This section contains information relative to
ordering replacement parts and assemblies.

§-2. Table 6-1 yLuvxdeS Correc

wu
for use when ordering printed circuit board as-
semblies on an exchange basis.

+
4
>
3
3

3

g

6-3. Table 6-2 provides an index of reference

R, Ay alalo

designations and abbreviations used in the prepar-

6-4. Table 6-3 identifies parts by reference desig-
nations.

6-5. Table 6-4 lists replaceable parts in stock
number sequence.

ation of manuals by Hewlett-Packard.

Table 6-1. Part Numbers

6-6. Table 6-5 provides code number identifi-
cation of manufacturers.

for Assembly Exhange Orders

Assembly

New

Part No.

Exchange No.

Al Low Frequency Counter
Ab Time Base

A6 High Frequency Decade
A7 Marker Control

A8 ALC Video Amplifier

A9 Third Converter

Al10 200 MHz IF Amplifier
A11 Second Converter

Al12 50 MHz IF Amplifier

A13 First Converter

Al4 Sense Amplifier

08443-60066
08443-60048
08443-60047
08443-60046
08443-60045

08443-60044

08443-60042
08443-60041
08443-60040

08443-60015

nRAA2.GNNTA
UOTTO-0UVLT

08443-60101
08443-60104
08443-60105
08443-60106
08443-60107

08443-60108

08443-60110
08443-60111
08443-60112

08443-60113

NRAA2.GNTT1A
voaATZGOU L1
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Section VI
Replaceable Parts

Table 6-2. Reference Designators and Abbreviations

Model 8443A

REFERENCE DESIGNATORS
A = assembly F = fuse P = plug \' = vacuum tube,
B = motor FL = Filter Q = {ransistor neon bulb,
BT = battery J = jack R = Yesistor photocell, etc.
C = capacitor K = relay RT = thermistor VR = voliage
cp = coupler L = inductor S = switch regulator
CR = diode LS = loud speaker T = transformer w = cable
DL = delay line M = meter TB = termim.u board X = socket
DS = device signaling (lamp) MK = microph_one TP = !:est point . Y = crystal
E = misc electronic part Mp = mechanical part U = integrated circuit Z = tuned cavity,
network
ABBREVIATIONS
A = amperes = henries N/O = normally open RMO = rack mount only
AFC = automatic frequensy HDW = hardware NOM = nominal RMS = rooi-mean squate
control HEX = hexagonal NPO = negative positive RWV = reverse working
AMPL = amplifier HG = mercury zero (zero tem- voltage
HR = hour(s) perature coef- S-B = slow-blow
BFO = beat frequency oscilla- Hz = Hertz ficient) SCR = screw
tor NPN = negative-positive- SE = selenium
BE CU = beryllium copper IF = intermediate freq negative SECT = section(s)
BH = binder head IMPG = impregnated NRFR = notrecommended SEMICON = semiconductor
BP = bandpass INCD = incandescent for field re- SI = silicon
BRS = brass INCL = include(s) placement SIL = silver
BWO = backward wave oscilla- INS = jnsulation(ed) NSR = not separately SL = slide
tor INT = internal replaceable SPG = spring
_ SPL = special
CCW = counterclochwise = kilo = OBD = order by 8sST = Stainless steel
CER = ceramic K = kilo = 1000 description SR = split ring
CMO = cabinet mount only OH = oval head STL = steel
COEF = coefficient LH = left hand (0): = oxide
gg%l’ = gg?:cos?hor ggw;ls;{ : ﬁ;’iﬁi‘ﬁf&i‘r gC = peid:;ed ireuit TA = tantalum
= prin 3 = ti
COMPL = complete LOG = logarithmic taper PF = pi £ (éuc:u;o-IZ TD = time delay
- — ? Dicolarads TGL = toggle
CONN connector LPF = low pass filter farads THD = thr
Ccp = cadmium plate - = thread
- PH BRZ = phosphor bronze TI = titanium
CRT = cathode-ray tube . PHL = Phillj -
CW = clockwise M = milli = 103 1ps TOL = tolerance
MEG = meg = 106 PIV = peﬁk inverse TRIM = trimmer
= i MET FLM = metal film voltage i TWT = traveling wave
DRTC I Yeposited carbon MET OX = metallic oxide PNP = positive-negative- tube
MFR = manufacturer /0 gg!ﬂtt:)"fe
= : MHz = mega Hertz = = mi = 10
ELECT = electrolytic MINAT - Eir%'ature POLY = polystrene M = micro = 106
ENCAP = encapsulated X _ :
EXT = external MOM = momentary PORC - porcelain
MOS = metalized POS = position(s) VAR = vaviable
F = farads substrate POT = potentiometer VDCW = dc working volts
FH = flat head MTG = mounting o - gg‘i‘[‘;m'peak
= Wil MY = “mylar” = :
P = Elllister head v PWV = peak working volt- W/ = with
FXD = fixed N 9) age w = watts
X = mano (10 . WIV = working inverse
G = giga (lqg) N/C = normally closed RECT = rec1.;1f1er voltage
gE = germanium NE = neon RF = radio frequency WW = wirewound
L = glass NI PL = nickel plate RH = round head or w/0 = without
GRD = ground(ed) nickel p right hand / withou




Model 8443A Section VI
Replaceable Parts

Table 6-3. Parts Indexed by Reference Designation

Dlg‘;fl;;glt‘i‘:;l ¢ Part No. Description # Note

Al 684 43-60066 LOW FREQUENCY COUNTER ASSY
08443-60101 EXCHANGE LOW FREQUENCY COUNTER ASSY

A1DS] 1970-0042 TUBE:NUMERICAL INDI

AlDS2 L970-0042 TUBEINUMERICAL INDICATOR

ALDS3 18970-00642 TUBE:NUMERICAL INDICATOR

AlDS4 1970-0042 TUBE:NUMERICAL INDICATOR

A10S5 1970-0042 TUBE:NUMERICAL INDICATOR

Al056 1970-0042 TUBESNUMERICAL INDICATOR

AL1DS7 1970-0042 TUBE:NUMERICAL INDICATOR

A1DS8 1970-0042 TUBE:NUMERICAL INDICATOR

AlMPi 08443-00009 COVER: TOP COUNTER 80X

ALMP2 084 43-00016 BRACKET:RETAINING

A1MP3 08443-00042 CUUNTER 80X

ALMP4 08443-00044 GUIDE: CONNECTUR BOARD

AlHPS 084 43-50039 BUARD ASSVYICONNECTOR

AlMP6 0400-0009 GROMMET:VINYL FITS 1/4% DIA HOLE

ALHPT G40 0-Q009 GRUMMETzVINYL FITS 1/4" DIA HOLE

ALMPB 0400-0009 GROMME Tz VINYL FITS 1/4"™ OlIA HCLE

ALMP9 04006-0009 GROMMET=VINYL FITS 1/4" DIA HOLE

ALNPLO 0400-0009 GROMMET: VINYL FITS 1/4% DIA HOLE

ALMPLL 1400-D009I GRUMMET:VINYL FITS 1/74™ DiA HOLE

AlMPLZ 0400-0D09 GROMMET: VINYL FITS 1/4" DIA HCOLE

A1MP13 0460-0009 GKOMMET:VINYL FITS 1/4" DIA HOLE

AlWl U8443-60004 CABLE ASSY

Alal 08443-60037 BOARD ASSY:LOwWw FREQ COUNTER
08443-20037 BOARD: BLANK PC

AlALC] 0160-2143 CiFXD CER 2000 PF +80-20% 1000VDCH

AlAlC? CleU-2143 C:FXD CER 2000 PF +80-20% 1LC0OVDCH

AlALC3 0160-2930 C:FXU CER 0.01 UF +30-20% 100VDCH

AlAlC4 Gl80-0197 C2FXU ELECT 2.2 UF 10X 20VDCw

A1A1C5 v 180-0137 C:FXD ELECT 100 UF 20% 10VDCwW

ALAICRL 1901-0025 DIODEsSILICON 100MA/ 1LY

ALALCK? 190 1-6025 DIODE: SILICON 100MA/1V

A1ALCR3 1901-0025 DIODE:SILICON 100MA/ 1V

ALALCKRS 1901-0025 DIQOE:SILICON 100MA/1LV

AlALLRS 1901-0625 DIQOE:SILICON 100MA/1LV

A1A1DS1 1970-0042 TUBE:NUMERICAL INDICATOR
1200-0405 SOCKET=TUBE FOR 5700 SERIES

ALALIDS2 18370-0042 TUBCINUMERICAL INDICATOR
1200-0405 SUCKET:TUBE FUR 5700 SERIES

AlLALDS3 1970-00642 TUBESNUMERICAL INDICATOR

# See introduction to this section for ordering information
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1200-0405 SULKET: TUBE FOR 5700 ScRIES
AlAlDSa 1970-0042 TUBEINUMERICAL INDICATGR

1200-0405 SOCKET:TUBE FOR 5700 SERIES
A1ALDSH 1970-0042 TUBEsNUMERICAL INDICATOR

1200-0405 SOCKET:TUBE FUR 5700 SERIES
A1A1DSS 1970-0042 TUBENUMERICAL INDICATOR

1200-0405 SOCKET: TUBE FOR 5700 SERIES
ALA1DS? 1970-0042 TUBESNUMERICAL INDICATCR

1200-0405 SUCKET: TUBE FOR 5700 SERIES
AlALDSH 1970-0G42 TUBE:MUMER {ICAL INDICATOR

1200-0405 SOCKET:TUBE FOR 5700 SERIES
AlALLL 9100-1643 COIL/CHOKE 300 UH 5%
AlALL2 9100-1616 COIL/GHUKE 1.50 uH 10%
AlALL3 9140-0051 COIL:FXD 400 UHY
Alatul 1854-0022 @:SI WPN
ALALO2 1854-0071 QzSI NPN{SELECTED FROM 2N3704)
AlALO3 1854-0022 Qs 51 NPN
AlA104 1854-0G22 Qz51 NPN
AlAlG5 1854-0022 0:SI NPN
Alalgl 0683-6825 RIFXO COMP 6800 OHM 5% 1/4W
ALALR2 G683~6825 RIFXD COMP 6800 DHM 5% 1/44
ALAIR3 0683-3025 R:FXD COMP 3000 OHM 5% 1/4W
ALALRSG 0683-6825 R2FXD COMP 6800 OHM 5% 1/4W
ALlALKS 0683-3025 RSFXD COMP 3000 OHM 5% L/4M
ALALRG G633-6825 R:FXD CDMP 6800 OHM 5% 1/4M
ALALRT 0683-3025 RZFXD COMP 3000 GHM 5% 1/4W
ALALRE G683-6825 R3FXD GOMP 6800 OHM 5% 1/4W
AlALRY 0683-3025 RzFXD COMP 3000 OHM 5% 1/4W
ALALRLU 0683-6825 R:FXD COMP 6800 OHM 5% 1/44
ALAIRIL 0683-6825 RZFXD COMP 6800 OHM 5% 1/4M
ALALR12 0683-6825 RZFXD COMP 6800 OHM 5% L/4W
AlA1R13 G683-1025 R2FXD COMP 1000 OHM 5X 1/4W
AlALRI4 C683-3025 R:FXD CUMP 3000 OHM 5% 1/4MW
ALALRLS 0683-3025 RIFXD COMP 3000 OHM S 1/4W
AlALUL 1820-0092 INTEGRATED CIRCUIT:zDECODER-DEIVIDER
Alaluz 1820-0092 INTEGRATED CIRCUIT:DECODER-DEVIDER
Alalus 1820-0092 INTEGRATED CIRCUIT:DECODER-DIVIDER
Alalu4 1826-0092 INTEGRATED CIRCUIT:DECUDER-DIVIDER
AlAlUS 1820-0092 INTEGRATED CIRCUIT:O0ECODER-DIVIDER
AlALUS 1820-0092 INTEGRATED CIRCUIT:OECUDER-DIVIDER
ALALUT 1820-0092 INTEGRATED CIRCUIT:DECODER-DIVIDER
Alalus 1820-0116 IC:4-BIT BUFF STORE GATED OUTS
ALALUY 1820-0116 1C:4=BIT BUFF STORE GATED DUTS
AlALULOD 1820~0116 1C24-BIT BUFF STURE GATED DUTS
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AlALULL 1820~-0l106 [C:4-B8IT BUFF STURE GATED OUTS
Alalul2 1820-06116 IC:4~-81T BUFF STORE GATED OUTS
Alaluls 1820-0116 [C24~31T BUFF STORE GATED QUTS
AlALlULG 1820-06116 IC:4-61T BUFF STURE GATED OUTS
AlA1ULS 1820-0077 IC:TTL DUAL O FF (LATCH)
A1A1U16 1820-0111 INTEGRATED CIRLUILT
alalui? 1820~0119 INTEGRATED CIRCUIT
AiAluls 162L-0119 INTEGRATED CIRCUIT
A1A1ULY 1820-0119 INTEGRATED CILRCUIT
Alalu2o 1820-0119 INTEGRATED CIRCULT
alalu2i 1820-0G119 INTEGRATED CIRCUIT
AlAluz2 1820-0174 INTEGRATED CIRCUITSTTL HEK INVERTER
A2 08443-60001 ATTENUATOR ASSY:10 DB
AZC1 0150~0011 CiFXD T1 1.5 PF 20G% S00vDCwW

FACTORY SELECTED PART

A2k1 6127-0091 R:FXD DEPC 790 OHM 1/2% 1/2W
AZR2 n7217-0028 R:FXD DEPC 53.3 OHM 1/2% 1/2v
A2R3 0727-0028 R:FXD DEPC 53.3 (MM 1/2% 1/2w
A2R4G 0727-0028 R:FXD DEPC 53.3 OHM 1/23 1/2w
A285 G727-0091 RIFXD OEPC 790 OHM 1/2% 1/2w
AZRE G127-0028 R3FXD DEPC 53.3 OHM 1/2% 1/2W
AR7T 0727-00642 RIFXD DEPC 96.25 OHM L/2Z 1/2w
A2R8 0727-0037 RIFXD OEPC 71l.16 OHM 1/2% 1/2W
A2RY G727-0042 R:FXU DEPC 96.25 GHM 1/2% 1/2m
AZr10 u727-0034 R3IFXD DEPC 61l.11 OHM 1/2% 1/2w
az2r1l G127-6us2 REFX) DEPC 247.5 GHM 1/2% L/2w
A2K12 GT127-0034 R3FXU DEPC ol.11 OHM 1/2% 1/2W
A2R13 G127-0028 R3FXO DEPGC 53.3 UHM 1/2% 1/2w
AZR14 $727-0G91 R:FXs DEPC 790 OHM 1/28% 1/2W
A2R15 0727-0028 R:FXD DEPC 53.3 OHM 1/2% 1/2w
A3 UB4 43-00002 ATTENUATOR ASSY:l 08
A3R1 G727-0010 R3FXD DEPC 17.61 OHM 1/2% 1/2w
A3R2 07£7-0064 RIFX UEPC 292+4 GHM L/2% L/2W
A3R3 0727-0379 RIFXD DEPC 1462 OHM 1/2% L/2H
A3H4 0727-0010 R2FXD DEPC 17.61 OHM 1/2% 1/2w
A3RS 672 7-0064 R:FXD UEPC 292.4 OHM 1/2% 1/2W
A6 G727-0094 R:FXD DEPC 870 UHM 1/2% 1/2w
A3KT u727-0005 RIFXD OEPC 5.77 OHM 1/2% 1/2w
A3RS G127-0094 RIFXD DEPC 870 OHM 1/23 1/2W
A3R9 G727~0074 RIFXD DEPC 436 OHM 1/2% 1/2w
AIRLG 0127-0008 R:FXD DEPC Ll.61 OHM 1/2% 1/2w
A3x1l $127=-0074 ReFXD DEPC 436 OHM 142Z 1/2u
A3K12 0727-0064 RIFXD DEPC 292.4 UHM 1/2% 1/2W
A3R13 0727-0010 R:FXD DEPC 17.61 OHM 1/2% 1/2W
A3R14 0727-0064 R:FXD DEPC 292.4 OHM 1/2% 1/2w
A% L960-0079 OSCILLATOR=CRYSTAL ASSY: l.¢ MHZ

# See introduction to this section for ordering information
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Table 6-3. Parts Indexed by Reference Designation (Cont.)

Reference . .
Designation ¢ Part No. Description # Note
A5 08443-60048 BOARD ASSY:TIME BASE

08443-60104 EXCHANGE TIME BASE ASSY

08443-200335 BUARD: BLANK PC
AS5C1L 0l6U-2055 CIFXD CER 0.01 UF +40-20% 1OQVDCW
ASCZ U160~2055 C2FXD CER 0.DL UF +80-20% 100VDCW
ASC3 0160-2055 C3FXD CER 0.01 UF +80-20% 100VDCH
A5C4 0160-2055 C3FXD CER 0.0l UF +380-20% LOOVDCHW
ASCS 0160-2213 C:FXD MICA 1000 PF 5%
A5Ce 0180-G223 C:FXU ELECT 33 UF 103 10VDCH
ASCT 0le0-0116 CIFXD ELECT 6.8 UF 10% 35VDCK -
AS( 8 U 166~2055 C3FXD CER 0.01 UF +80-20% 100VDCH
ASCY ulB0-1735% C3FXD ELECT 0.22 UF 10% 35VDCHW
ASCI0 0160-2139 C:FXD CER 220 PF +80-2C% lOGOVDCK
ASC1L 0160-2055 C2FXD CER 0.01 UF +80-20% 100VDCK
A5(12 0180-1735 C:FXD ELECT U.22 UF 10% 35VDCHW
ASC13 0160-3453 C:FXD CER 0.05 UF +80-20% 100VDCH
ASC1l4 Y160-2055 CIFXD CER 0.0L UF +80-20% 100VDCH
ASLR1L 190 1-0u25 DIUDE:SILICUN 100MA/ LY
ASCR2 1910-0uls DIUDE: GERMANIUM 100MA/0.85V 60PIV
ABCR3 1501-00235 OIUDE:S ILICGN 1O0OMA/ LY
A5LR4G 1901-0625 BIODE: S ILICUN 1J0MA/ LV
4541 1250-1i95 CONNEC TOR:RF SUb=~MINIATURE SERIES
A542 1250-1195 CUNNECTOR:RF SUB-MINIATURE SERIES
ASL1 9100~1629 COIL/CHOKE 47.0 UH 5%
A5L2 9100~1629 COIL/CHUKE 47.0 UH 5%
A5L3 9100-1629 COIL/CHOKE 47.0 UH 5%
ASL4 9100~1643 COIL/CHOKE 300 UH 5%
ASLS 9100~1622 COIL/CHOKE 24.0 UH 5%
AS01 1854~0071 Q2SI NPN{SELECTED FROM 2N3704)
As02 1854-0071 Q:SI NPN{SELECTED FROM 2N3704)
A5U3 1854~0071 Q:S1 NPN{SELECTED FROM 2ZN3704)
A504 1854-0071 G:S1 NPNUSELECTED FROM 2nN3704)
4505 18540071 Q:51 NPN{SELECTED FROM 2ZN3704)
A506 18540071 Q351 NPN{SELECTED FROM 2n3704)
A507 1854~0071 Q:51 NPNUSELECTED FROM 2nN3704)
ASR1 0757-0438 R3FXD MET FLM 5.11K L% 1/8W
ASR2 0757-0438 R:FXD MET FLM 5.11K 1% 1/8W
ASR3 0683-5135 R:FXD COMP 51K OHM 5% 1/4M
ASR4 0698-3435 R:FXD MET FLM 38.3K OHM 1% 1/8W
ASRS 0683-7525 REFXD CUMP 7500 (OHM 5% 1/44
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Section VI
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Reference g
Designation @ Part No. Description # Note
ASR6 0757-0438 R:FXD MET FLM S.11K 1% 1/8M
ASR7 QA757-0416 RSFXD MET FiM 511 OHM 1% 1/8W
ASRS 0698-0084 R:FXD MET FLM 2.15K 1% 1/84
ASRS 0757-0394 RIFXO MET FLM 51.1 OHM 12 1/8MW
AR 1O 075 T-0416 R:FXD MET FLM 511 OHK 1% L/8W
A5R11 069 8~3441 R:FXD MET FLM 215 OriM 1% 1/8W
ASR1Z G757-04338 RsFXD MET FLM 5.11K 13 L/se
AS5R13 £658-0084 R:FXD MET FLM 2.15K 1% L/8W
ASR 14 G157-0420 R:FXD MET FLM 750 OHM 1% 1/8W
AS5R15 Ged3-1825 RzFXD COMP 1D00C OHM 5% 1/4W
ASK16 Ga98-3441 R:FXD MET FLM 215 OHM 1% 1/8w
ASR17 075 7-0438 RIFXD MET FLM 5.11K 1% i/8W
ASR18 07157-0159 R:FXD MET FLM 1000 UHM 13 1/2w
ASR19 0683-102% R3FXD COMP 1000 OHM 5 L/4M
ASK20 0683-1025 R:FX0G CUMP 1000 OHM 5% 1/4W
A5R2?1 0683-10%5 RZFXD COMP 1000 OHM 5% 1/4W
ASR22 ¢683-1025 R3FXD COMP 100G OHM 5% 1/44
A5R23 C683-1025 R:FXD COMP 1000 OHM 5% 1/4W
ABR 24 (683-1025 R:FXD COMP 1000 OHM 5% L/4W
ABR25 U683-1025 R:FXD COMP 1000 OHM 5% 1/44
A5R 26 G683-6225 R:FXD COMP 6200 OHM 5% 1/4W
ASR27 069 8-3441 R3FXD MET FLM 215 OHM 13 1/8W
ASR 28 0757-1094 R3FXD MET FLM 1.47K CHM 1% 1/8W
ASRZ29 0698-3441) RaFX0 MET FLM 215 OHM 1% 1/84
AbS1 3101-1213 SWITCH:TUGGLE SUB=MINIATURE
ASTPIL 08443-00041 TEST POINT
AST P2 084 43-00041 TEST POINT
ASTP3 G8443-00041 TEST POINT
ASTPG £8443-00041 TEST POINT
A5TPS 08443-00041 TEST PUINT
A5TP U8443-00041 TEST POINT
AsUl 1820-0054 IC:TIL QUAD 2-INPUT NANU GATE
ASU? 1820-0304 ICsTIL J-K MASTER-SLAVE
A5U3A 1820-0412 INTEGRATED CIRCUIT:DECADE DIVIDER
ASU3B 1820-0412 INTEGRATED CIRCULT:OECADE DIVIDER
Asily 1820=0412 INTEGRATED CIRCULT:DECADE DIVIDER
A5USA 1820-04i2 INTEGRATED CIRCULT:UECADE DIVIDER
A5BU5B LE20-0412 INTEGRATEY CIRGUITIDECADE DIVIDER
L6 (1 B4 4 3= 0047 BUARD ASSY:IRF DECADE
08443-60105 EXCHANGE HIGH FREQUENCY DECADE ASSY
U6443=-20034 HUARD? BLANK PC
asCl 0160-2327 C:FXU CER 1000 PF 20% 100VOCHK
A2 9160-2327 C2FXD CER 1000 PF 20% 100OVDCW
AeL 3 0180-03176 C:FXD ELECT 047 UF 10Z 35VDCW
ABL4 9180-0197 C:FX0 ELECT 2.2 UF 10% 20VDCW
A6GH U160~2930 C:FXD CER 0.01 UF +80-20% 100VDCwW

# See introduction to this section for ordering information
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AbLb 12100-2930 CIFXD CER QU1 UF +380-20% LOCYDUN
A6CT 0160-2327 C:fXu CER 1000 PF 20% L00VDCH
AoC8 Gls0-2327 C:FXD CER 1004 PF 20% 100VDCW
AcCY 0130-0197 C:FXD ELECT 2.2 UF 10% 20VDCW
AGBLULO GlBu-03 176 CIFXD ELECT Ua4%7 UF 102 35VDCH
AbCl1l O180-G197 C:FXD ELECT 2.2 UF 103 20VDCHK

A6l 12 ui80=-0ile CeFXD ELECT 6.8 UF 10% 35VDCH
A6C13 0 160-2933 CIFXU CER U081 UF +80-20% 100VDCw
Ao Le uleU—-2930 CiFXU GER 0401 UF +30-20% LOOVDLW
An(Ci9 Ll6u-2204 CIFXD MICA 100OPF 5Z

AbL 16 kb G=2327 CIFAD CEXR LOUG PF 20% LUOVDCW
hould G1g0-03170 C3FXD ELECT Ge47 UF 10X 35VOCHK
A6( 18 O1s80-0G197 CiFXD ELECT 2.2 UF 10% 20VDCLW
Abl19 Jid0-037s6 C2FXD ELECT Q.47 UF 10% 35VDLW
Aal 20 UL60-2930 CiFXD CER Q.01 UF +80~-20% LOOVDCH
ABC21 OiBU~-0197 C:FAD ELECT 2.2 UF 10% 20VDCHK

AGL 22 8L8L=037s CiFXD ELECT 0«47 UF 10% 35VDLW
ABL23 ul80=-0197 CIFXD ELECT 2.2 UF 102 20VDCW

ABC 24 0l60-2327 CsFXU CER 1000 PF 20% 1L00VOCHW
A6C25 3:80-0197 CiFXD ELECT 2.2 UF 10% 20VDCHW

a6l 20 Jl60-2327 C:FXD CER 10040 PF 20¥ 100VDCW
ABLZT Wi60-2327 C3FXD CER iG00 PF 20% LOOVDCW

AGC 28 JA60=-2327 C3FXY CER 1000 PF 203 100VGOW
ALL29 V163~2327 C:FXD CER LODU PF 203 LOOVDCHW

Aal 30 Ul84-0197 C2FXD ELECT 2.2 UF 10 20VDCLW

Aa( 3] QLlé60~-2204 C:FXiy MICA LOOPF 5%

a6CK1 L90 1-0u47 DLIDE JUNCTION:SILICGON 20PLIV
ABLR2 190 1-0047 DIOLE JUNCTIONSSILIGCCN 20PLYV
ABLR3 1901-0518 GIODE:sHOT GARRIER

A6C R4& 1301=-05138 DIODE:HOT CARKRIER

AGLCRS 19G2-0518 CIODE BREAKDOWN:SS.1iV

AalR6 1901-0047 DIODE JUNCTION:SILICON 20PIV
AGLRT 1901-0047 DIODE JUNCTION:SILICON 2CPIV
AGCR8 190 1-0047 DIODE JUNCTION:SSILICON 20PIV
AGLCRY 190 2-3024 DIODE BREAKDOWN:22.87V 5%

AGURLY 190 1-0047 DIODE JUNCTIONSSILICCN 20P1V
AGCKLL 1901-0518 DIODESHOT CARRIER

A6CRL2 1901-0025 DICDEz SILICUON 10CMA/ LYV

AB6CRL3 1902-0048 CIODE2BREAKDOWN 6.81V 5%

AGLRL4 190 2-0048 CIODE: BREAKDOWN 6481V 5%

AGCRLS 19G1-0179 DIODE:sSILICON L15WV

ABCRL16 190 1-0179 DIODE2 SILICON 15wV

ABCRLT 1961-0039 DIOQUESSILICON 200MA S0WV

A6CR1S 196 1-0039 DIODE:s SILICON 200MA 50WV

A6J1 12501195 CONNECTURIRF SUB-MINIATURE SERIES

# See introduction to this section for ordering information
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Abd2 1250-1195 CUNNEC TORsRF SUB-MINIATURE SERIES
A6J3 1250-1195 CONNEC TOR2RF SUB~MINIATURE SERIES
asll 49100=1inls CQUIL/CHOKE 1.90 UH 10%

A6L2 9100-1616 COIL/CHOKE 1.50 UH 102

ABL3 91u08-16330 COIL/CHOKE 51,0 UH 5%

AbL4 9100-10623 COML/CHOKE 27 UH 5%

ABLS 9iN0=-1blo COIL/CHOKE 1.50 UH 1GZ

AsLS $100=-1516 COIL/CHUKE 1.50 uH 10%

A6l 7 NOT ASSIGNED

AbLd 9100~1sal6 COIL/CHOKE 1.50 UH 10%

AbL S F300-1611 COIL:FXD 0422 UH 202

AGLLY 9100-1611 CUILIFX0 0.22 UH 204

A6L 11 921600-1611 CUILIFXD 0422 Ui 202

A6U1L 1854~0345% Q:zSI NPN

A6G2 1854~0345 0:SI NPN

Abw3 1854-00T71 Q:Sl NPN{SELECTED +RGM 2N3704)
A6Q4 185 3-0020 Q2SI PNPISELECTED FRGM 2N3702)
AbwS 1854=-0G19 0:S1 NPNISELECTED FROM 2N2369)
Abu6 1854-0G19 O:SI NPN(SELECTED FAGM 2NZ369)
AbuT LB 4=13319 Q:S] NPN(SELECTEY FRUM 2N2369%)
Anr] (698-7229 RIFAD FLM 511 UHM 23 1/8w

AGR 2 NT97~-0395 RIFAD MET FLM 56.2 OHM 1E L/5W
ABR3 J757-0442 R2FXD MeET FLM 10.0K 1% 1/8W

Ao 4 $698=-7229 R:FXD FLM 511 OHM 2% 1/8w

ABRS 0757-0395 RIFX) MET FLM 50.2 OHM 1% 1/38wW
AbrD GT127-G442 RAFAD MET FLM 10.0K 1% 178w
AB6RT UThT-0433 RiFXU MET FLM S5,11K 1% 1/8wW
AbRY HBI5T=-0438 R:FAD MET FLHM 5,11K L% 1/84W
ALRY 3757-0438 R3FXU MET FLM 5.11K 14 1/8w

AbR 10 UTaT=0ais RIFX0 MET FLM 5.11K 12 1/8wW
A6RL1L 0157-0289 RIFXD MET FLM 1K OHM 1% L/8m
AbR12 G757-C438 R3FXD MET FLM 5.11K 13 L/&w
AGR13 Lov8-3151 RIFXD MET FLM 2.87K OHM 1% 1/8#
AbR1lée i698-3151 R2FXD MET FLM 2.87K OHM 13 1/B#
A6R1S ¢ 698-00853 R:FXU MET FLM l.96K OHM 1% 1/8w
A6R16 075 7-04065 R:FAD MET FLM 162 UHM 1% 1L/6wW
ABRILT CH9Y8-3434 R:FXD MET FLM 34.8 0OHM 1% 1L/8W
AbR LB C698-3444 R:FXO MET FLM 316 UHM 1% 1/8k
A6R19 (L 698-00383 R:FXU MET FLM 1.96K CLHM 1% 1/8W
AOR 21 GI»T7-0279 RaFXD MET FLM 3416K CHM 14 1/8w
ABKR2]) HT5 T=0405 KeFXD MET FLM 162 OHM 1X 1/8KW
ABR2? 369 8=3444 R2FXD MET FLM 34.8 OHM L% 1/8wW
AGR?3 07157-0416 RIFXD MET FLM 511 uHM L% 1/8W
AbK 24 UH98~3445 RIFAD MET FLM 38.3 OHM 1% 1/58K
AbLK25 0T57-04l1o KSFXD MET FLM 511 uHM 1% 1/8k

# See introduction to this section for ordering information
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A6R26 (696-3083 R:FXD MET FLM l.%6K CHM 1% 1/8w
AGR 2T 0757-1001 RIFXD MET FLM 5642 OHM 1% 1/2W
AoR28 0698-1236 RIFXD FLM 1K UHM 24 1/B4
A6K29 G658-T236 K:FXU FLM 1K OHM 2% 1/8w
A6R30O J6Y8=~1235 R:FXO FLM LK OHM 2% 1/8
A6k 31 UT5T-9442 R:FXD MET FLM 10.0K 1§ i/8uW
A6R32 069 4-0083 R3FXD MET FLM 1.96K CrAM 12 1/8W
A6R33 01570274 RIFXU MET FLM L.21K DHM 1% 1/8W
A6TP1 Uo443-00041 TEST POINT
A6TPZ 08443-00041 TEST PUINT
A6TP3 UB443-00041 TEST POINT
AGTPG C8443-06G041 TEST POINT
AoTPS GBe43-00 041 TEST POINT
AoTPa doed 3I-u U4l TEST POINT
AsU1 1820-0275 INTEGRATED CIRCUIT:DIGITAL
A6U2 1826-0102 INTEGRATED CIRCUIT:J-K FLIP FLOP
A6U3 1820-0101 INTEGRATED CIRCUIT:DIFFERENTIAL AMPL
PYSIPA 182 0=-0132 INTELKA TED CIRCUITzJ=K FLEP FLGP
A6lio 1820-0102 INTEGRATED CIRCUIT:J-K FLIP FLGP
A6U6 1820-01u2 INTEGRATED CIRCUIT:J~K FLEP FLOP
a7 G8443~60U46 MARKER CONTRUL ASSY
08443-60106 EXCHANGE MARKER CONTROL ASSY
U8443-20033 BUARD: BLANK PC
arci 0160-2055 C:FXD CER 0.01 UF +80-20% 1GUVOCW
A7C2 0160-2055 CiFX) CER 0.06 UF +80-20% 100VDCW
ATL3 0160-2055 C:FXU CER 0U.01L UF +80-20% 100VDCw
ATC4 0160-2055 CSFXD CER 0.0l UF +30-20% 100VOCHW
ATCS 0160-2251 C:FXD CER 10 PF 53 500VDCW
AlCe 0160-2055 C:FXD CER 0.0L UF +30-20% 100VOCw
ATLT V160-2u5%5 C:FXU CER 0.0l UF +80-20% 100VDCW
ATCS 0160-2055 C:FXD CER Q.01 UF +80-20% 100VOCHW
ATCY 0160-20%% C:FXD CER 0.01 UF +80-20% 100VOCW
ATC10 0180-0197 C:FX0 ELECT 2.2 UF 10% 20VDCW
ATC11 0180-0147 C:FXU ELECT 2.2 UF 10Z 20VOCH
A7C12 0180-0197 C:FXU ELECT 2.2 UF 10z 20VDCH
ATL13 0L80-60 9% C:FXD ELECT 100 UF 20% 2CVDLK
ATCI4 0180-0116 C3FXU ELECT 6.8 UF 1G4 35VDCw
alu15 0160-213Y C:FXU CER 220 PF +80~20% 1000VYDCW
A7Ci6 C160-2143 C:FXD CER 2000 PF +30-203% 1000VDCW
ATC1T 0180-01le6 C2FXQ ELECT 6.8 UF 109% 35VOCW
A7C18 3180-0376 C:FXD ELECT 0.47 UF 10% 35VOCw
ATC19 0160-20G55 C:FXD CER 0.01 UF +80-20% 1COVOCW
ATCR1 1901-0025 DIDDE: SILICON LOOMA/ LV
ATCR2 1902-3268 DIOUE BREAKDOWN:I26.1V 5%
ATCR3 196 1-0025 DIUDE: SILICON 100MA/1V
ATCR4 196 1-0025 DIUDE:SILICON LOOMA/1V
ATCRS 190 1-0025 DICDE: SILICUN 100MA/1YV

6-10
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Table 6-3. Parts Indexed by Reference Designation (Cont.)

Replaceable Part

wn

Dl:gii.ge;‘;?i((::l @ Part No. Description # Note
ATCR6 1901-0159 OICDE:SILICON 0.75A 400P1V

ATCR? 1901-0025 DIODESSILICON L100MA/ LY

ATTCRS8 190 1-0025 DIODE: SILICON 100MA/ LY

ATCRY 1916-2016 DIODE: GERMANIUM 100MA/0. 85V 60PIY
ATCR1O 1910-0016 DIGDE: GERMANIUM 100MA/C.85V 60PIV
ATCR11 1901-0025 DIODE:SILICON 100MA/Z LY

ATCR1Z2 194 1-6025 DIODE: SILICUON 100MA/ 1V

ATCR13 19U1-0025 GIODE:SILICGN 100MAZ 1LY

ATCRL4 196 1-00625 DIGDE: SILICON 100MA/ZLY

ATCR15 1901-0025 DIODOEISILICON 100MAZ1V

ATLRLS 1901-04625 DIGDE: SILICUN 100MAZLY

ATCKLY 1901-0025 DIGDE:SILICON 100MA/ LY

ATCRL S 1910-0016 OIUDE:GERMANILIUM 100MA/Q.85V 60PLlY
ATCR19 1961-0025 DIODE:SILICON 100MA/1V

ATCRZ20D 1901-0025 OIODESSILICON 100MA/Z1V

ATCR21 1901-0025 DIUDEzSILICGN 100MA/ LY

ATCR22 1910-0016 DIODEsGERMANIUM 1Q00MA/Z0 .85V 60PIV
ATJ1 1250-1135 CONNECTUORZRF SUB-MINIATURE SERIES
ATd2 1250-1195 COUNNECTORSRF SUB-MINIATURE SERIES
ATLI 9140~0129 COIL:FXD RF 220 uH

ATL2 9100-1029 CUOIL/CHUOKE 47.0 UH 5%

A7L3 9130~1629 COIL/CHOKE 47.0 UH 5%

AL 4 9100-10629 CUIlL/CHOKE 47.0 UH 53

ATLS 9140-0129 COIL:FXD RF 220 uH

aiLs 9140-0129 COILIFXD RF 220 UH

A7L7 914G—-0129 COIL:FXD RF 220 ud

A7Q1 1853=-0020 Q:SI PNP({SELECTED FROM 2N3702)
ATG2 185 3-0020 W:S1 PNP(SELECTED FROM 2N3702)
ATQ3 1854-04G71 Q:SI NPNUSELECTED FRGCM 2N3704)
A4 1854-0071 WsSi NPNISELECTED FROM ZN3T704)
AT0S 1854-0221 Q:SI NPN(REPLACEABLE BY 2N4044)
ATU6 18540221 W3Sl NPNIREPLACEABLE BY 2N40494)
ATOT 1854-0071 W51 NPN{SELECTED FRUOM 2N3704)
AT08 1854-0071 Gz SI NPN{SELECTED FROM 2N3704)
ATGY l54=-0071 W2SI NPNISELECTED FRCOM 2N3704)
ATI10 i853-00620 d:SI PNP(SELECTED FROM 283702)
Adull 1853-00620 Q:SI PNPISELECTED FROM 2N3702)
A7Q12 1854-30G171 W:SI NPNISELECTED FROM 2R3704)
AT013 1854=-00171 0zSI NPNUSELECTED FROM 2N3704)
ATOl4 1854~0071 Q:SI NPN{SELECTED FRDM 2N3704)
ATWLS 1854-0071 O:S5I NPNISELECTED FRGM 2N3704)
ATQ1lb 1854~-3071 O:SI NPNISELECTED FROM 2N3704)
ATOLT L854-0071 W3SI NPNESELECTED FROM 2N3704)
ATQLg 1854-0071 Ws SI NPNUSELECTED FROM 2N3704)
ATILY 1894=-0071 W:SI NPNUSELECTED FROM 2N3704)
ATWZ20 i853-Gg 24 W:Si PNPL{SELECTED FROM ZN3702)

# See introduction to this section for ordering information
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Section VI Model 8443A
Replaceable Parts

Table 6-3. Parts Indexed by Reference Designation (Cont.)
Dl:esgge;‘;ltli((:;x ¢ Part No. Description # Note
ATRI 0757-0442 R:FXD MET FLM 10.0K 12 1/8W
ATR2 075 7-0442 R:FXD MET FLM 10.0K 1% 1/8W
ATR3 0757-0280 R3FXD MET FLM 1K OHM 1% 1/8uW
ATR4 A757-0438 R3FXD MET FLM 5.11K 1% 1/8W
ATRS 0698-3155 R:FXD MET FLM 4.64K 13 1/8W
ATK6 0757-0442 R:FXD MET FLM 10.0K 13 L/8W
ATR7 07570438 R:FXD MET FLM 5.11K 1% 1/8wW
ATRS U698-3155 RIFXD MET FLM 4.64K 1% L/8W
ATRY (69 8-0084 R:FXD MET FLM 2.15K 1% 1/8W
ATR10 AT5T-0442 R:FXU MET FLM 10.0K 1% 1/3W
ATRIL 2100-1758 R:VAR wW LK UHM 53 TYPE V 1W
ATR12 0698-0055 RIFXD MET FLM 2.61K OHM 1% 1/8W
ATR13 069 8-0085 R:FXD MET FLM 2.61K OHM 1% 1/8w
ATR14 0757-0442 R3FXD MET FLM 10.0K 1% L/8NW
ATR15 0757-0280 RiFX0 MET FLM 1K OHM 1% 1/8W
ATR 1o 0757-0442 R:FXD MET FLM 10.0K 13 1/8K
ATR17 0T57-0442 R:FXD MET FLM 10.0K 1% 1/8W
ATR1A 0757-0458 R:FXD MET FLM 51.1K CHM 1% 1/8w
ATRLY 0757-0438 R:FXD MET FLM 5.11K 1T 1/8W
ATR20 0757-0401 R:FXD MET FLM 100 OHM 13 1/8W
ATR21 07570199 R:FXD MET FLM 21.5K OHM 1% 1/84W
ATR22 GT57-0401 R:FXD MET FLM 100 DHM 1% 1/8w
ATR23 07570458 R:FXD MET FLM 51.1K OHM 1% 1/8W
ATR24 07570442 R:FXD MET FLM 10.0K 1% 1/8W
ATR25 G715 7-0440 R:FXD MET FLM 7.50K 1% 1/8W
ATR26 0757-0442 RIFXD MET FLM 10.0K 1% 178w
ATR27 a757-0416 R:FXD MET FLM 511 OHM 1% L/8W
ATR28 UT57-0458 R:FXU MET FLM 51.1K OHM L2 1/8W
ATx29 C698-3452 RIEXD MET FLM 147K OHM L% 1/8W
ATR 30 475 7-0280 RIEXD MET FLM LK OHM 1% 1/8W
ATR31 0694-3153 RIFXD MET FLM 3.83K 1% 1/8W
aTR32 0696-3153 R:FXD MET FLM 3.83K 13 1/84W
ATR33 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8MW
ATR34 075 1-0279 RSFXD MET FLM 3.16K CHM 1% 1/8W
ATR35 6757-6279 REFXD MET FLM 3.16K OHM 1% 1/8W
ATR36 G757-0199 R3FXD MET FLM 21.5K OHM 1% 1/8uW
ATR37 075 7-0438 R:FXD MET FLM 5.11K 1% 1/84W
ATR38 2757-0289 RIFXD MET FLM 13.3K CHM 1% 1/8W
ATR39 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W
ATR40 0698-3260 REFXD MET FLM 464K UHM 1% L/8W
ATR4L 0757-0442 RSFXD MET FLM 10.0K 1X 1/8W
ATR42 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W
ATR43 0757-0279 R:IFXD MET FLM 3.16K OHM 1% 1/8W
ATTPL 08443-00041 TEST POINT
ATTP2 08443-00041 TEST POINT
ATTP3 U8443-00041 TEST POINT
ATTP4 08443-00041 TEST POINT
ATTPS 08443-00041 TEST POUINT

# See introduction to this section for ordering information
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Model 8443A

Table 6-3. Parts Indexed by Reference Designation (Cont.)

Designation | @ Part No. Description # o

ATUlL 1820-0054 IC:TTL QUAD 2-INPUT NAND GATE

ATU2 1826-0304 IC2TTL J-K MASTER-SLAVE

As 4844360045 VIDEU ASSY:AMPLIFIER ALC
08443-60108 EXCHANGE ALC VIDEO AMPLIFIER ASSY
J8443-20026 BUARD: BLANK PC

A8C1 0160-2145 C:FXD CER 5000 PF +80-20% 100VDCH

AB(L2 slei-22u4 C:FXD MILA 100PF 5%

ABC3 0180-1743 C:FXD ELECT 0.1 UF 10% 35VDCW

ABL A 0160-2145 C:FXD CER 5000 PF +30-20% 100VODCwW

AdLS U160-2145 C3FXD CER 5000 PF +8C-20% LODVDCW

AdCe Ul60-2145 C:FXu CER 5000 PF +80~-20% L00VDCW

ABLT 0160-2145 C:FXU CER 5000 PF +80-20% 100VDCw

ABL 1 9106-1618 CUlL:zMULDED CHUOKE be.60 Ud

As01 1854-0221 Q:SI NPNIREPLACEASBLE BY 2N4D44)

ABQZ 1853-00G20 Q:S1 PNPISELECTED FROM 2N3702)

ABQ3 1854-0G71 Q:SI WPN{SELECTED FRUM 2N3704)

ABU4 1854-0071 Q3SI NPN(SELECTED FRGM 2N3704)

AdR1 L6B3-1135 RIFXD COMP 11K UHM 5% 1/4wW

ABRZ2 (:683~1565 RIFXD COMP 15 MEGUHM 5% 1/4w

ABK3 (683~1135 R:FXD COMP 11K OHM 5% 1/44W

ABR% G68 3-1045 RiFXD COMP 100K OHMS 5% 1/4W

ABRS ue83-1315 RIFXD CUMP 130 OHM 5% 1/4n

Aniko Gbb3~1315 R2FXe CUMP 130 OHM 5% L1/4n

ABRT L683-3035 R:FXD COMP 30K OHM 5% 1/4W

A8R4 J6s3-1135 R3FXD CUMP 11K UHM 5% L1/4w

ABRY Gon3-1625 R:FXD GUMP 1000 OHM 53 L/4W

ABRI0 G683-1135 R:FXD CUMP 11K UHM 5% 1/4W

AgK11 G683-1145 ReFXD CuMP 11K UHM 5% 1744

ABK 1?2 ST57-U459 RIFXD MET FLM 56.2K UOHM 13 1/8W

Abxl3 GT51-U4940 R:FXD MET FLM 7.50K 14 1/8W

Auxla 2100=-2489 RIVAR FLM SK UHM 103 LIN 1/24

ABRLS ubd 3-1625 K:FX0 CUMP 1000 OHM 52 1/44W

agrle 2i100-2517 RIVAK FLM 50K OHM 10% LIN 1/2W

ASRLT G6e83-1315 RIFXD CLOMP 130 OHM 5% 1/4W

ABAl G8443-00022 BOARD ASSY:VICEO AMPLIFIER
QB443-26022 BUARD: BLANK PC

ABAlLE 0le0-3G64 C:FXU CER Uel UF 20% 25VDCW

ABALCZ G160-3060 CiFXD CER 0e1 UF 20% 25VDCH

ABALC3 U180=-0160 CsFXi ELECT 22 UF 20% 35VDCW

aBalis uibd=-3uby CiFXw CER Dal UF 20% 25VDCH

AHALLS Wi6bd=3ule6 C3FXD CER 5000 P +80-20% 200VDCwW

# See introduction to this section for ordering information
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Section VI
Replaceable Parts

Table 6-3. Parts Indexed by Reference Designation (Cont.)

Model 8443A

Reference

Designation @p Part No. Description # Note
ABalCe u1606-3G36 CeFXL CER 5000 PF +38¢—-20% 200vi(Hw
ABALJL 1291-1550 CONNECTURISINGLE CONTACT
ABAIK] 0683-16G05 RIFX0 LOMP 10 UHM 5% 1/4x
AHBALRZ L683-100> R3FXD CUMP 10 OriM 53 1/4w
ABALRY LoI9-JG0 1 RIFXD COMP 2.7 OAM 10% 1/24
ABALR& G157-0394 RIFXO MET FLM 51l.1 OHM 13 1/8W
ABALKS UI57-0421 R:FXD MET FLM 825 LM 1% 1/8W
ABALRGE Ce9B=-71227 R2FXD FLM 261 OHAM 22 1/38w
FACTURY SELECTED PART

ABALUL L820-uzZ67 INTEGRATEU CIRCULIT:POWER AMPL.
ABALUZ 18260403 INTEGRATED CIRCULTZPRE-AMP
AS U8443-60344 CONVERTER ASSY:THIRD

08443-60108 EXCHANGE THIRD CONVERTER ASSY

J8443-20023 BUARD: 8L ANK PC
A9L 1 0150-0050 C:FXUu CER 1GUU PF +80-20% LCOOVDCW
ASCZ Ulou=2140 CaFXD CER 470 PF +80-203% 1000VDCW
A9C 3 V160-2139 CerXD CER 223 PF +83-20% 1000VUCH
A9 4 dlou=213% CifFXU CER 220 PF +80-20% 10UOVOUW
ASLS ulelu—3425 CarXu CER 33 PF 58 500VDLwW
AQLH iloi=21 39 C3FXW LER Z22uv PF +30-2GE 10GOVOLW
a9 Glei=2139 C2FXD CER 220 PF +80=-20%4 1O20VDCwW
A9CH uley=2139 CiFxXe CER 220 PF #80=-20% 10C0VDLW
A9(9 Ulo(—2260 C:FXi CER 13 PF 5% 500VDCH
AIC L0 U160=-213y C:FXu CER 220 PF +80-20Z 1000VDCHW
ASL 1L J160=2139 C:FXD CER 220 PF +B0=-20% 100OVDCwW
agilz uloD—-2139 C:FXD CER 220 PF +80-20% 1000vVDCwW
A9C13. 0160-2140 C:FXD CER 470 PF +80-20% 1000VDCW
ASL1 9140-0158 COIL:FXD RF 1 UH 102
A9LZ2 9100-2248 CUIL/CHOKE 0.12 UH 10z
A9L3 9140-0158 CUIL:FXD RF 1 UH 1Di
AL 4 9100-22417 CUILSFXD RF (.10 UH 10%
A9LS 9140-0158 COIL:FXD RF 1 UH 10%
ASO1 1854—-0247 Q:SI NPN
AYwizZ i854-0345 W30 NPN
A903 1854-0345 Q:SI NPN
aAgR1l 07570398 RIFXD MET FLM 75 OHM 1% 1/84W
A9R2 GI57-04013 R:FXD MET FLM 121 OHM 13 1784
A9R3 G157-0398 R:FXD MET FLM 75 UOHM 1% 1/3W
AGR4 d757-04238 RIFXU MET FLM 1.62K 1% 1/8W
AGRS J698-0084 RiFXD MET FLM 2.15K 1% L1/8W
AGRO 0i57-0340 KaFX) MET FLM 10 OHM 1% 1/8W
A9RT 075 7=D4l6 R:FXD MET FLM S11 OHM 1% 1/8w
A9R8 J698-3444%4 RIFXD MET FLM 316 UHM 1% 1/84W
AGRY U6y 8-3431 R:FXD MET FLM 23,7 OHM L% 1/84
A9R LU 0757-0416 RIFXD MET FiM 511 OHM 1% 1/8W

# See introdnction to this section for ordering information
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Table 6-3. Parts Indexed by Reference Designation (Cont.)

Section VI

Replaceable Parts

Dl};flg;:ltlit‘::l @ Part No. Description # Note
A9R11 0698-3444 RIFXD MET FLM 316 UHM 13 1/8W
AGR12 0757-0419 R2FXD MET FLM 681 OHM 1% 1/8W
A9R13 075 7-0422 R:FXD MET FLM 909 OHM 1% 1/8W
A9R 14 069 8-3429 R:FXD MET FLM 19.6 OHM 1% 1/8W
A9R 1S 0757-1060 RIFXD MET FLM 196 UHM 1% 1/24W
A9R1H 0757-0416 RIFXD MET FLM 511 OHM 1% 1/8W
A9T1 08552-6018 TRANSFORMERIRFICDDE=RED)
AQT2 08552-0018 TRANSFORMERSRF{CODE=RED)
Agal U8443-60005 MIXER ASSY:THIRD

08443-20024 BOARD: 8L ANK PC
A9ALCRIL LUS 14-8 454 DIOVE:SILICON MATCHED QUAD
A9ALCRZ PART OF A9ALCR1
A9A1LR3 PART OF ASAICK1L
AGALCR4S PART UF A9ALCR1
A9AIRL 06986-34395 RIFXD MET FLM 38.3 OHM 1% 1/8W
A9AIR2 0698—-3438 RIFXD MET FLM 147 OHM 1% 1/8K
ASALR3 069 8-3438 R:FXD MET FLM 147 OHM 1% 1/8W
AGALTL 08552-6024 TRANSFORMER sRF(CDDE=YELLOW)
ADALT? 68553-6012 TRANSFORMER :RF (CODE=BLUE )
A9A1T3 08553-6012 TRANSFORMERsRFICDDE=BLUE)
A9AL T4 08552-6024 TRANSFORMERZRFICOOE=YELLONW)
AGA 2 {184 43-6 0406 FILTER ASSY:$:120 MHZ

# See introdnction to this section for ordering information
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Replaceable Parts

Table 6-3. Parts Indexed by Reference Designation (Cont.)

Model 8443A

Reference .

Designation ¢p Part No. Description # Note
GB443~20u25 B ARDS BLANK PC

ASASL G1l6G=2013 CsEX MICA 39 PF 5%

AGA2(. 2 0l60-2010 CIFXD MICA 62 PF 5% 500VDCHW

A9AZ(C3 U1606-0949 C:FXD MICA 68 PF 5%

AJA204 3160-20106 CiFXD MICA 62 PF 5% 500VDCH

AVAZLS 0160-20G13 C:FXD MICA 39 PF 5%

AGAZ2L1 G8553-6G138 INDUCTOR ASSY:zAIR CORE

A9A2L2 9100-2247 COIL:FXD RF 0.10 UH 10Z%

AGAZL 3 S100-22417 COILsF X0 RF 010 uH 10%

ASAZL4 9100-2247 CUIL:FXD RF 0.10 UH 10%

AGAZLD 9160=-2247 CUOILsF XD RF 0.10 UH 102

AGAZLSG D8%53-6018 INDUCTUR ASSY:AIR CURE

AlD UB443-60043 IF ASSY3:200 MHZ
08443-60109 EXCHANGE IF AMPLIFIER ASSY(200 MHZ)
08443-20021 BUARD: BLANK PC

AloCl 0160-2204 C:FX0D MICA 100PF 5%

ALGC2 3160-2140 C:FXD CER 470 PF +80-20% 1000VDCW

AlOC3 0160-2140 CsFXD CER 470 PF +80-20% 1000VDCH

A)OC4H 0121-04456 C:VAR CER 4.5-20 PF 160VDCW N758

AlOCS 0L21-0105 C:VAR CER 9-35 PF NPO

AlGCH Ulei=-2140 CsFXD CER 470 PF +#80-20% 1000VDCHW

A1QCT 0150-0050 CsFXD CER DISC 1000 PF +80-20% 1000VDCH

AlGCS OloU-2140 C:FX CER 470 PF +80-202% 10Q0VDCH

AlOCY Ul60-2140 CsFXD CER 470 PF +80-2CZ 1000VDCH

Al0ClO 0122-0285 C:VOLTAGE VAR 6.8 PF 5%

AlOCL1 Q160-2140 C:FXD CER 470 PF +80-20% 1000VDCHW

Al1GCLZ 4150-0050 C:FXD CER DISC 1000 PF +80-20% 1000VDCH

Al1OC13 a1H0-0050 C:FXD CER DISC 1000 PF +80-20% 1000VDCH

AlOC1 4 J150-00590 C2FXD CER DISC 1000 PF +80-20% 1000VDCHW

Al1DC1S 0160-2140 C:FXD CER 470 PF +80-20% 1000VDCW

A10Cls J160=-2145 C:FXD CER 5000 PF +80-20% 100VDOCW

AloC1l7 0160~-2247 C:FXD CER 3.9 PF 5%

AlQOCR1 1902-3104 DIODE BREAKDUWNz5.62V 5%

ALOCRZ 190 2=3104 DIOOE BREAKDOWN:IS.62Y 5%

Aloal 1250-04835 CONNECTOR:SRF PC MOUNT

ALOLL 9100=-1611 COILIFXD Q.22 UH 203

AlOL2 J100-1610 COIL:MOLDED CHOKE 0415 UH 20%

ALGLS3 S160-1610 CUOLLIMULDED CHUKE U.15 UH 203

AlGL4 9140-0141 COIL:FXD RF 0.68 UH

ANOLS 9140-0158 COIL:FXD RF 1 UH 10%

alols 9100-3101 COILSVAR 0.142 TO 0.158 UH

AILOLT 3100-1612 COILSFXD RF Q.33 UH 202

A10L8 9140-0141 COILIFXD RF 0.68 UH

ALQOLS 3140-0158 CUIL:FXD RF 1 UH 10%

AlOLLO 9140-0158 COIL:FXD RF 1 UH 10%

A1001 185 4~-0345 Q351 NPN

6-16
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Table 6-3. Parts Indexed by Reference Designation (Cont.)

D%%%ﬁg?ﬁ)% @ Part No. Description # Note
AlGO2 1854-0345 Q:50 NPN
ALORL G698-3441 HKsFXD MET FLM 215 OHM 1% 1/8%
ALORZ U757-33406 RFXD MET FLM 10 OHM 13 1/8M
ALIOR3 G157-0417 R3FXi MET FLM 562 OHM 1% 1/8W
AlOR4 06683-3G25 RIFXD COMP 3000 OHM 5% L/74W
A1URS 0698-3441 R:FXD MET FLM 215 OHM 1% 1/8W
AlURG 0757-03406 R:FXD MET FLM 10 UHM 1% 178w
ALURT 8157-0417 R:FXD MET FLM 562 OHM 1% 1/8W
ALOTPL CB8443-00041 TEST POINT
ALOAL UB443-60007 FILTER ASSY:200 HMHZ
All G8443-60042 LUNVERTER ASSY:SECUND
08443-60110 EXCHANGE SECOND CONVERTER ASSY
UB443-20020 BUaRD: BLANK PC
AliCi 2L60=2145 C:FXD CER 5000 PF +80-20% 100VDCW
AliC2 01506-0050 C:FXy CcR DISC 1000 PF +80-20% 1000VDCH
ALLC3 0150-0050 CiFXD LER OISC 1000 PF +80G-20% 1000VDCW
AliCse J3150=-0050 C:FXu CER DISL 1000 PF +80-2C% LCOOVDCH
AlLCS 4U150-0050 CsFrXy CER ULSC 1000 PF +80-20% 1C0GVDCW
AllCe 0150-0050 C:FXD CER DISC 1000 PF +80-2GZ 10600VDLH
ALLCT J156-0050 C3FXD CER DISC 1008 PF +80-20% 1L0QO0VDCHW
AllCS 0150-0Gsu0 CiFXD CER DISC 1000 PF +80-263 1500VDCH
Allcy 0150-0050 CiFXo CER DISC 1000 PF +8U-20G3 1000VDCW
ALICLE J150-0050 C:FXAbD CER DISC 1000 PF +80-20C% 1000VDCW
AliC11 GL50=-00%0 C:FXD CER DISC 100U PF +80-20% LOOOVDCH
AlLCR] 19G2-3139 DIGDE: BREAKDUWN 8.25V 5%
ALICKZ 10514-B454 DI0DE: SILILUN MATCHED QUAD
PART UF CR2
ALICR3 PART OF CR2
AlLL1CR4 PART OF CRr2
ALLCRS PART OF CR2
Ali.l i250=-119> CUNNEC TURZRF SUB-MINEATURE SERIES
AL1J2 1250-1195 CONNECTUR:IKF SUS8-MINIATURE SERIES
aliLl 9140-0144 LOIL:FX) R 4.7 UH
ALLL? 9100-1612 LOIL:FXU KF 0433 UH 20%
2119} L85 4-0345 Wi SI APN
At LYY 1853~0U14d WiSI PNPUSCLLECTED FRUM 2N4267)
AL133 1854-00247 w35t NP
AR 7L T-0279 ®FXD MET FLM 3.16K CHM 1% 1/8W

# See introduction to this section for ordering information
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Section VI
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Table 6-3. Parts Indexed by Reference Designation (Cont.)

Model 8443A

Dl}agggrn:?ﬁﬁx @ Part No. Description # Note
ALLIRZ2 giv1-03917 R:FXD McT FLM 68.1 GHM 148 L/8W
AllR3 yin7-04117 R3FXU MET FLM 562 OHM 1% 1/84
AllRe4 G7157=-0276 RIFXD MET FLM 61.9 OHM 1% 1/84W
ALLRS Us98-3428 REFXD MET FLM l4.7 OHM 1% 1/B8W
AlLRS JT51-0420 RIFXD MET FLM 750 UHM 1% 1/8HM
ALLRY L698-3443 REFXo MET FLM 287 UHM 1% l/8wW
ALlLRB (698-3428 RIFXD MET FLM l4.7 OHM 1% 1/84W
ALLRS UT57-02176 R:FXo MET FLM 61.9 OHM 1% L/86W
ALLRILOG UIs7-0815 R:FXD MET FLM 562 0OHM 1% 1/2W
ANLRL1 0698-3334 RIFXD MET FLM 178 OHM 1% 1/2%W
Allkiz {698-3429 R:FXD MET FLM 19.6 (OHM 13 1/84W
AlLR1 3 169 8-3401 RIFXO MET FLM 215 OdM 1% 1/2wW
AlIR14 NUT ASSIGNED
AJIRLS 3T5T-03 94 RIFXD MET FLH 51.1 OHM A% 1/8w
aliRle GT57-0394 R:FX0O MET FLM Sie.l UHM 1% L/8W
AEIKYT7 UTh 1-9394 K:FXD MET FLM 51.1 UhM 1% 1/3W
FSRENE. T T-US9% RebXD MicT FLM 5141 OHM 1% 1/3W
ALIRAY G715 7-0401 RsFXAD MET FLM 100 OHM 1% 1/8W
ALLRZ20 07571-0398 R:FXU MET FLM 75 OHM 1% 1/8MW
ALLRZL LI»i-040G1 RIFXD MET FLM 100 UO4AM 13 1/84W
Al1LT1 G8952=-6024 TRANSFORMER:RFICODE=YELLGW)
ALLTZ L8553=-6012 TRANSFURMER :RFICUDE=BLUE)
ALLT3 y8553=601¢2 TRANSFURMER:RFICUDE=BLUE )
AllT4 uBs%52-60624 TRANSFURMER:IRFICUDE=YELLOW)
Al2 D8443-60041 IFf ASS5Y:50 MHL
08443-60111 EXCHANGE IF AMPLIFIER ASSY(50 MHZ)
08443-20G18 BUARDIBLANK PC
Al2C1 0160-2145 CEFXD CER 50080 PFr +80-20% 100VDLW
AL2C2 G150-00548 C:FXD CER OISC 10U0 PF +80G~20% 1CCOVOLHW
ALZC3 D150-0050 C:FXU CER DISC 108G PF +80-20% 1000VDCW
AL2C4 0160-2142 C:FXD CER 1500 PF +100-03 5300VOCH
Al2CS 0150-0050 C:FX0 CER OISC 1000 PF +80-20% LO00OVDCW
Alz2C6e 0160-2254 C:FXD CER 7.5-0.25 PF 500VDCHW
AL2CT u160-23017 C:FXD MEICA 47 PF 5%
Al2Cy 0121-0059 Cs VAR CER 2-8 PF 300VDCwW
Al2CY 0160-2254 C:FXD CER 7+.5-0.25 PF 50CVDCHW
A12C10 0121-0059 CaVAR CER 2-8 PF 300VDCHW
AL2CLL 0150-0050 C:FXO CER DISC 1008 PF +80-20% 1000VDCHW
AL12012 0150-0050 C:FX0 CER DISC 1000 PF +80-20% 1000VOCHW
Al12C13 01508-6050 LC2FXD CER DISC 1000 PF +80-20% 1000VOCNW
Al?Cl4 0l60-22D1 CiFXD MICA 51 PF 5%
Alz2C15 Q0160G-2254 C:FX0 CER 7.5-0.25 PF 500VDCH
AL2Cl6 NOT ASSIGNED
Al2CL7 G121-0059 C: VAR CER 2-8 PF 300VUCW
Al2L1 9140-0154 CDIL:FXD RF 1 UH 10%
AL212 9100~0346 COIL:FXD 0.05 UH 20%
Al12L3 9140-~-0096 COIL:FXD RF 1 UH
Al20L 4 9140-0096 COIL:FXD RF 1 UH
AL2L5 9140-0096 COIL:FXD RF 1 UH
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Model 8443A Section VI
Replaceable Parts
Table 6-3. Parts Indexed by Reference Designation (Cont.)
Refmnoen @m No. Description # Note
Al2L6 9140-0096 CUILsFXD RF 1 UH
alaLy 9l40-0114 COIL:=FXD RF 10 uUH
A1201 1853-0089 Q:SI PNP
A1202 1854-0247 Q:SI WPN
A12R1 0698-3155 R:FXD MET FLM 4.64K 13 L/6NW
A17R2 075 T~-0438 R&FXD MET FLM 5.11K 1% 1/8W
ALZR3 WIS T=U420 R:FXU MET FLM 750 OHM 1% 178w
A 17Ré UTH T-0159 RIFXD MET FLM 1000 OHM 1% 1/2W
A12R5 GoYB-3429 RaFXD MET FLM 19.6 UHM 1% 1/8W
AlZ2Rb (698=3441 R:FXD MET FLM 215 DHM 12 1/8NK
A12RT a757-1092 RIFXD MET FLM 287 OHM 13 1/2K
ALZR8 0698-3437 R3FX0 MET FLM 133 OHM 1% L/8K
A12RG G69B-3433 RIFXD MET FLM 28.7 OHM 1% 1/8W
ALZR1O 075 7-0180 R:FXD MET FLM 31.6 OHM 1% 1/8W
21271 08552-5018 TRANSFORMER:2RFELODE=RED)
Al2T2 08552«~6018 TRANSFURMER :RF(CODE=RED)
AL2AL 08443-560004 FILTER ASSY:50 MHZ
08643-20019 BUARD:BLANK PC
ALZALCL 0160=-0778 C:FXD CER 546 PF 10X 50DVDCHW
Al2A1C2 NOT ASSIGNED
Al2A1C3 0160-0145 C:FXD MICA B2PF 2% 100VDCHW
ALZ7ALLS 0160-2258 C:FXD CER 11 PF 5% SCOVDCW
A12A1C5 0121-0036 C:VAR CER 5.5-18 PF
ALZ2ALCS 0121-0036 CiVAR CER 5.5~18 PF
A12A1C7 0160-2258 C:FXD CER 11 PF 5% SOOVOCHW
Al2ALCE 0160-2258 C:FXD CER 11 PF 5% 500VDCHW
Al2A1CY 0121-0036 C:VAR CER 5.5-18 PF
A12A1C10 0l21-0G36 C:VAR CER 5.5-18 PF
Al2alcil 0160-2258 CzFXU CER 11 PF 5% 500vDCwW
al?2a1C12 0160-2362 C2FXD MICA 140 PF 2% 300VDCW
ALZALFLI 08443=-60019 BOARD ASSY:50 MHZ FILTER
Al2alLil 085%2-6023 INDUCTOR ASSY:AIR CORE
ALZALLZ 08552=-6017 INDUCTOR ASSY:50 MHZ
Als UB443-60040 CUNVERTER ASSY:zFIRST
08443-60112 EXCHANGE FIRST CONVERTER ASSY
08443-20D17 BOARUI BLANK PC
Alacl 0160-2145 C:FXD CER 5000 PF +80-20% LOOVDCW
A13C2 0150=-0050 C:FXU CER DISC 1000 PF +B0D-20% 1G00VDCW
Al13C3 G160-2145 C:FXD CER 5000 PF +80-20% 100VDCW
A13C4 0150-0050 C:FXD CER DISC 1000 PF +80-20% LCCOVDCW
Al3C5 0150-0u50 CiFXD CER DISC 100G PF +80-20% 10GOVDCW

# See introduction to this section for ordering information
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Section VI Model 8443A
Replaceable Parts
Table 6-3. Parts Indexed by Reference Designation (Cont.)

Dl:‘gg;g't‘i‘:; @ Part No. Description # Note
AL3Ce 015U-0U90 C:1FXD CER 0#05 UF +80-20% 100VDCh
a13C7 1150-0090 C:FXD CER 0.05 UF +80-20% 10CVDCK
AL3CE 0150-005u C:FXD CER DISC 1000 PF +80-20% LOOOVDCHW
A13CS g15D-0096 C:FXD CER 0.05 UF #80-20% 100VDCW
Al3C10 a16G-2229 C3FXD MICA 3000 PF 5%
Al3CLl 0160~0157 C:FXD MY 0.0647 UF 168 200VDCH
AV3C12 G154-0050 C:FXU CER BISC 100D PF +00U~20% LOCOVOCH
A13C13 0156-0050 CiFXU CER DISC 1000 PF +8C-20% 1000VOCW
A13C14 0150-0050 C:FXD GCER DISC 100U PF +80-20% 1000VDCH
AL3C15 0i22-0049 DIGDE TUNING:90 PF 10%Z
Al3Cle NOT ASSIGNED
AL3CLT J156-0050 CiFX0 CER DISC 1000 PF +80-20% 1000VOCW
A13C1s 0156-0G96 C:FXD CER 0405 UF +80~20% 100VDCh
AL3C19 6 160-2145 C:iFXD CER 5000 PF +80-20% 100VDCh
A13C20 $160-2145 C:FXD CER 5000 PF +80-20% 100VDCHW

130K 190 2-3139 DIDUE: BREAKDDUN 8.25V 5%
AT4CR2 1901-0065¢ DIGDE:SILICON 75V
AL3CR3 1901-0050 DIODE: SILICUN T5V
A13CR4 1901-06050 DIDDE:S ILICON 75V
A13CR5 1401-0U50 DIUDE:SILICON 75V
Al1341 1250-1195 CONNECTOR:RF SUB-MINIATURE SERIES
AL1342 1250-1195% CUNNECTDR:RF SUB-MINIATURE SERIES
Al3Li 9100-3102 COILIVAR 1.42 TO 1.58 UH
Al3L2 9100-3103 COIL:VAR 42.0 TD 51.5 UH
AL3L3 9106-1612 COILZFXD RF §.33 Ui 20%
AL3La 9140-0144 COILzF XD RF 4.7 UH
AL3LS $140-0144 COILZFXD RF 4.7 UH
A1301 1854-001% Q:S1 NPN{SELECTED FROM 2N2369)
A13G2 1853-0034 Q:SI PNP(SELECTED FROM 2N3251)
A1303 1853-0020 ©:51 PNP(SELECTED FROM 2N3702)
A1304 1854-0023 Q:SI NPNESELECTED FROM 2N2484)
AL3R1 0570279 R:FXD MET FLM 3.16K GHM 1% 1/8W
A13R2 0757-0397 R:FXD MET FLM 68.1 UHM 1% 1/8W
A13R3 0757-0416 R:FXD MET FLM 511 OHM 1% 1/8u
A13R4 0757-0416 R:FXD MET FLM 511 OHM 1% 1/8w
Al13RS 0T57-0417 R:FXD MET FLM 562 UHM 1% 1/8w
A13R6 u157-0276 RIFXD MET FLM 61.9 OHM 1% 1/8W
A13R7 G698-3429 R:FXD MET FLM 19.6 OHM 1% 1/8w
A13R8 G757-0420 RiFXD MET FLM 750 OHM 1% 1/8w
A13R9 0757-0248 RIFXD MET FLM 90.09K OHM 1% 1/8W
Al3R10 (683-1045 RZFXD COMP 100K OHMS 5% 1/4u
A13R11 V69 8-3443 R:FXD MeT FLM 287 OHM 1% 1/8w
A13R12 C698-3431 RiFXD MET FLM 23.7 OHM 1% 1/8W
AL3R13 0757-0815 RIFXD MET FLM 562 OHM 1% 1/2w
A13R14 (. 698-0082 R2FXD McT FLM 464 OHM 1% 1/8u
AL3RLS 0757-0401 RIFXU MET FLM 100 OHM 13 1/6wW
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Model 8443A

Section VI.
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Table 6-3. Parts Indexed by Reference Designation (Cont.)

"Reference Ay
Designation @ Part No. Description # Note
Al3R16 ulb 7T-0438 R:FXD MET FLM 5.11K 1% 178k
A13R17 C683~10605 RIFXDO CUMP L0 UHM 5% 1/4w
AlL3IR1SE V69 5-0085 RIFXD MET FLM 2.61K CHM 1% 1/6w
Al3R1Y 0757-0288 RIFXO MET FLM 0.09K OHM 1% 1/8w
AL3RZ0 875 7-028¢ RIFXD MET FLM 1K OHM 1% 1788
AL3TL 08443-50001 TRANSFORMER s RF
AL3T2 084 43=80001 TRANSFORMERSIRF
AL3TPL 08443~00041 FEST PUINT
AidYL U410-01 Y6 CRYSTALz QUARTZ
1200-07790 SOCKETsCRYSTaAL
Ala 0844360015 BUARD ASSYISENSE AMPLIFIER
08443-60113 EXCHANGE SENSE AMPLIFIER ASSY
AlaCl 0160-0163 CSFXD MY 04033 UF 10% 200VOCW
Al4C? Ui180~G11le CiFX0 ELECT 6.8 UF 10% 35VDCHW
Al4al3 D180~1743 C3FXD ELECT 0.1 UF 103 35VDCW
Al4als J180~1T43 CIFXD ELECT C.1 UF 1L% 35VD0W
AL4CS H160~1743 C2FXD ELECT Lol UF LCE 35VDCW
alslo wliBi=-02%1 CIFXD ELELT L0 UF 10% 35VDCHW
Alau7 Jldu—-0e91 CibXu ELECT 1.0 ufF i0% 35VDLW
Alaly J160-2208 CiFXo MICA 330 PF 5% 3GOVOCW
Alavy CLB0-1T747 L2FXO ELEGCT 150 UF 263 15vDCw
A14C10 2180-0291 C2FXD ELECT 1.0 UF 10% 35VDCHW
AL4CRL 196 1-0200 DIODE: SILICON 1DQ PIV 3A
AlaCre L902-0G049 DIDDE:BREAKDUNWN 6419V 53
AL4GCR3 1902~3193 DIUDE BREAKDOWN:13.3Vv 5%
Al4LKa 18840012 RECYIFIER:SILICON CONTRULLED 2N3528
AL4CRS 196 2-0033 DIODE: BREAKDUWN 6.2V
Al4aCRrE 196G1-00625 DIUDE:SILICUN 100MAZ1YV
ALLLRT 1243 1-802% DIODESSILICON 100MA/LY
AlaCKS 194G 1-3025 DIUDE:SILICUN LOOMA/ LY
AL4URY 190 1=0029 DIODESSILECON LOOMA/ LY
Al4GR1G 19U 1-u200 DIUDEsSILICON 1DO PLV 34
AtaCR1l 188a4~0G012 RECTIFIER:SILICUON CONTROLLED 2N3528
Al4urlZ 19 1=-02404 CIOUESsSILICUN 100 PIV 3aA
Al4Ck13 190 1-a26u BIUDESSILICON 10U PIV 34
Al4CK T4 1901=u2uu DIUGESSILICUN 1356 PIV 34
Ara(iily Lo b= 2Z2uu JIUDELSTILICUN LJU PILYV 3A
atslikib 1901~u2 0o DIOUESSTLICON 192 PIV 34
ALalR1T7 1502-32063 DIUDE BREAKDDWN:Z&.1V 5%
AdalR1lY 1902-325%6 DIODELBREAKDOWN SILICUN 23.7v 53
AlaCr19 190 2-004 8 DIUDE: BREAKDOWN &.81lV 5%
Al4Gl L85 4~-0039 WsSI NPN

# See introduction to this section for ordering information
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Section VI Model 8443A

Table 6-3. Parts Indexed by Reference Designation (Cont.)

Dlg(;ii:;;?altli%ﬁl @ Part No. Description # Note
al462 1854-0039 Q:SI NPN

Al4w3 1854-0039 @:SI NPN

Al4Us 1853-0020 Q:SI PNP(SELECTED FROM 2N3702)
AL4U% i854-G071 WiSi NPNUISELECTED FROM ZN37043
Al4t6 1854-0071 G:SI NPN(SELECTED FRCM 2N3704)
A14Q17 1854-0071 Q:SI NPN(SELECTED FROM 2N3704)
Al4Q8 1854~-C071 Q2SI NPN(SELECTED FROM 2ZN3704)
ALl4GY 1854-0G71 0:SI NPNUSELECTED FRCM 2N3704)
Al4ulu 1854-0071 G:SI NPN(SELECTED FROM 2N3704)
Aladll 1654~0071 wiSI NPN(SELECTED FROGM 2N37C4)
Al4012 L5 4-0C 71 WiST NPN(SELECTED FROM 2N37C4)
ISEE! 165 4=60T1 J:SI NPN(SELELTED FRGM ZN37C4)
Al4wl s 1854=C 071 WiSL NPN(SELECTED FRGM 2N3704)
Al4UL5 1854-0039 0:SI NPN

Al4Glie 1854-00671 WsSI NPN(SELECTED FROM 2N376G4)
AlaGl7 18540221 Q2SI NPN(REPLACEABLE 8Y 2iN4044%)
414018 1854-0071 Q:SI NPN(SELECTED FROM 2N3704)
Al4G19 18540071 QS NPN(SELECTED FROM 2N3704)
Al4R1] deBI—-5115 R3FXD COMP 510 OHM 5% L1/74W
AlaR2 31570199 RIFXD MET FLM 21.5K OHM 1% 1/84
Al4aR3 u683-0275 R:FXD COMP 2.7 OHM 5% 1/4w
Al4R4 26831015 R:FXD COMP LQO UHM 5% 1/4W
AlaRS 0683-5115 RIFXD COMP 510 GHM 53 L/44
Al4dké 36831635 RIFXD COMP 16K OHM 52 L/74%
Al4R7 068 3-1G15 R:FXD COMP 100 GHM 5% 174w
AL4R3B 0757-0420 R:FXD MET FLM 750 OHM 1% 1/8W
Al4Rr9 0683~5125 RiFXD COMP S100 DHM 5% L/4u
Al4R10 o8 31015 R2FXD COMP LOU DHM 5% 1/4W
Al4Ril 0683-5115 R:FXD COMP 510 OHM 5% 1/4w
AL4RLZ 075 7-0442 RIFXD MET FLM 100K 13 1/84
AlaR1l3 C698-0084 R:FXD MET FLM 2.15K 1% 1/8W
Ai4aRl4 {69 6-00564% ReFXAD MET FLM 2415k 1% 1/6W
Al4R15 06835115 R:FXD COMP S10 OHM 5% 1/4w
Al4aR1S Q68 3-6205 R:FXD CUMP 62 OHM 5% 1/74n
Alar17 U683-1015 Rs FXO CUMP 100 DHM S 174w
Al4R18 0757-0428 RIFXD MET FLM 1.62K 1% 1/8W
Al4KRLl9 U695 8-3409 RIFXD MET FLM 2.37K OHM 13 1/28
AlaRZ0 Uo83~-1125 RIFXD COMP 1100 OHM 53 1/4MW
Al4aRrZl U698-0084 RSFXD MET FLM 2.15K 1% 1/84W
Al4R22 0683-0275 RIFXD COMP 2.7 UHM 5% 1/4w
Al4R23 G698-315H9 R3FXD NET FLM 206.1K OHM 1% 1/8k
Al4RZ2 4 04698=-3151 RIFXD MEY FLM 2.87K UOHM 1% 1/8W
AlaR25 0683-0275 REFXD CUMP 2.7 OHM 5% 1/44
Al4R26 0698-3153 R:FXD MET FLM 3.83K 1% 1/8W
Al4R27 0698=3153 RIFXD MET FLM 3.83K 1% 1/8W
Al4R28 aT757-0199 R3FXD MET FLM 21.5K GHM 1% 1/84k
A 14R29 0683-6235 R:FXD COMP 62K OHM 5% 1/4W
Al4R30 0683-5145 R2FXG COMP 5100 OHM 53 Ll/4ab

# See introdnction to this section for ordering information

6-22



Model 8443A

Table 6-3. Parts Indexed by Reference Designation (Cont.)

Section VI
Replaceable Parts

leaesgglgltlﬁﬁl @ Part No. Description # Note

Al4R31 U683-1635 R:FXD COMP LoK DHM 5% L/4wW

A14R32 0757-0821 R:FXD MET FLM 1.21K OHM 12 1/2W

Al4R33 0757-0418 RIFXD MET FLM &19 OHM 1% 1/8W
FACTORY SELECTED PART

Al4R34 G698-3150 R3FXD MET FLM 2.37K CHM 13 1/8w

Al4R35 0698-3155 RIFXD MET FLM 4.64K 12 1/BW

A14R36 0757-0442 R:FXD MET FLM 10.0K 13 1/8W

AL4R37 0683-5125 R:FXD COMP 5100 OHM 5% 1/4W

Al4R38 0698-0084 R:FXD MET FLM 2.15K 1% L/8w
FACTORY SELECTED PART

A14R39 075T-0442 R:FXD MET FLM 10.0K 1% 1/8W

Al4R40 06834315 R:FXD COMP 430 OHM 52 1/4%

Al4R41 0698-0083 R:FXD MET FLM 1.96K OHM 1Z 1/8w

A14R42 0757-0442 R:FXD MET FLM 10.0K 1% 1/8W

AL4R43 0757-0428 R3FXD MET FLM 1,62K 12 1/8W
FACTORY SELECTED PART

AldRa % 0I5 7-0442 R:FXD MET FLM 10.0K 1% 1/84

Al4R45 G698-3150 R:FXD MET FLM 2.37K GHM 1% 1/84W

Al4R40 0698-3155 R2FXD MET FLM 4.064K 12 L/8wW

AL4R4T 06830275 R:FXD COMP 2.7 UOHM 5% 1/4%

Al4Rr48 06836235 R:FXD COMP 62K UHM 5% 174K

AlaRay {69 8-3409 RzFXD MET FLM 2.37K OHM 1% 1/2w

A14R50 2106-2632 R2VAR FLM 100 OHM 10% LIN 1/2W

A14R51 0757-0421 RIFXD MET FLM B25 OHM 1% 1/8w

Al14R52 0683-6205 R3FXD COMP 62 DHM 5% 1/4Ww

A14R53 0683-5115 RIFXD COMP 510 OHM SI L/4W

Al1481 3101-1277 SWITCH:TOBGLE SPOT

Al4TPL G360~1514 TERMINAL PIN:SQUARE

AL4TP2 4360-1514 TERMINAL PIN:SQUARE

Al4TP3 0360-1514 TERMINAL PIN:SQUARE

Al4TP4 0360-1514 TERMINAL PIN:SQUARE

Al5 18443-60014 BOARD ASSY:RECTIFIER

08443-60114 EXCHANGE RECTIFIER ASSY

A15C1 0160-3043 C:FXD CER 2 X 0.005 UF 20% 250VaC

A15C2 0160-3043 CIFXD CER 2 X D.005 UF 20% 250VAC

A15C3 0180-2212 C:FXD ELECT 10 UF +#50-10% 450VDCW

A1S5C4 0170-0040 C:FXD MY 0.047 UF 10% 200VDCHW

ALISCS 017 0-00640 C3FXD MY 0.047 UF 102 200VDCHW

A15C6 0150~-0096 C:FXD CER 0.05 UF +80~20% 100YDCW

a15¢7 0156-0U96 C:fX0 CER D.05 Ur +80-20% 100VDCHW

A15CH L150-0096 C:FXD CER 0.05 UF +#80-20% 100VDCHW

A15CY u150-0096 C:FXD CER 0.5 UF +80-2u% 130VDCHK

al95Gi0 0160-0168 CsFX0 MY 0.1 UF 108 200VDCwW

A i5CK1 i901-ui59 DIGDE:STLICON O.75A 40GPIV

2150K2 190 1-0159 DINDE: SILICON 0.75A4 400PIV

A15GK3 1901-0159 DIDDE: SILICON O.75A 400PIV

AL5CR4 1901-0149 DIODE: SILICDN 0.75A 400PIV

A15CRS5 1901-0200 DIUOE:SILICON 130 PIV 34

# See introduction to this section for ordering information
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Section VI Model 8443A
- Replaceable Partg
Table 6-3. Parts Indexed by Reference Designation (Cont.)
Reference e
Designation @ Part No. Description # Note
Al3CRe 1901-0200 DIODE: SILICON 10D PIV 3A
ALSCR7 Lsu1-8200 DIODE: SILICON 100 PIV 3A
A15CRS 1901-0200 DEGDE:SILICON 100 PIV 3A
A15CRY 19010159 DIODE: SILICON 0.75A 400PIV
ALSCRIG 1501-0155 CIODE:SILICON Ge754 400PIV
A15CRLL 19G1-002>» DICODE: SILICON 100MAZ LV
A15CR12 1902-0041 DIOVE: BREAKDUWN 5.11V 5%
A15F1L 2110-00804 FUSE:CARTRIDGE 1/4 aMP 250V
A15F2 2110-0061 FUSESCARTRIDGE 1A 250V FAST-BLOW
ALSF3 2110-0uul FUSE:CARTRIUGE LA 250V FAST~BLGW
AlSF4 21LU-UGu2 FUSE:CARTRIDGE. 2 AMP 3 AG
AL5FS 21Lu-0Gul FUSE:CARTRIUGE 1A 250V FAST-BLOW
& 15MP1 21iu-0289 CLIPIFUSE 0.250%" DIA
A lSMP2 2110-0269 CLIPSFUSE 0.250" DIA
AlaMP3 2110-0269 CLIP:FUSE 0.250% DiA
ALSMP4 2110-0269 CLIPIFUSE 0.250" DiA
ALS5MPS 2110-0269 CLIPZFUSE C.250% DIA
ALLMPE 2110-026% CLIP:FUSE 0.250" Dia
4 awsme? 2110-3269 CLIP:FUSE 0.250" DIA
ALSMPS 2110-0269 CLIP:FUSE 0.250% DiA
ALBMPY 2110-0269 CLIP:FUSE 0.250%" DIA
ALSMPLO 2110-0269 CLIP:FUSE 0.250" DIA
A15¢1 1854-0071 Q:S1 NPNISELECTED FRCM ZN3704)
A1502 1824~0232 0:51 NPN{SELECTED FROM 2ZN3440)
A5G 1854-0232 Q:S1 NPNISELECTED FRCM ZN3440)
4]
A15R1 0812-0012 R:FXD #W 18 OHM 5% 3w
ALBR? 0757-0063 R:FXD MET FLM 196K OHM 13 1/2w
A15R3 0757-0063 R3FXD MET FLM 196K OHM 1% 1/2w
Al5R4 9757-0063 R:FXD MET FLM 196K DHM 13 1/2w
A15RS LE83-1G:25 RIFXD COMP 1000 OHN 53 L/4MW
Al5R6 0757-0442 R:FXD MET FLM 10.0K 1% 1L/8W
A15RT C683-1025 RIFXD COUMP 1600 OHM 5% 1/4W
- A15RH 07>7-0855 R:FXD MET FLM 68.1K CHM 1% L/2W
AL5R9 656831045 R:FXD COMP 100K OHMS 5% 1/4w
Al5R10 0757-0442 RIFXD MET FLM 10.0K 1% 1/8W
Al3R11 0THT-0214 R:FXD MET FLM 1.21K CHM 13 1/8W
FACTORY SELECTED PART
AL5R12 GT57-0442 R:FXD MET FLM 10.0K 1% 1/5W
A15R13 (683-1855 R:FXD COMP 1.8 MEGOHM 5% 1/4W
Alb 08443-60038 BOARD ASSY:SWITCH
ALY 08443~60036 BOARD ASSY:8CD
08443-20036 BOARD:BLANK PC
33101-0070 SWITCH:SLIDE
1251-6087 CONNECTURIFEMALE S0-PIN MINAT
A18 08443-60016 BOARD ASSYIMUTHER
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Model 8443A Section VI
Replaceable Parts
Table 6-3. Parts Indexed by Reference Designation (Cont.)
Reference ;
Designation ¢ Part No. Description # Note
38443-20016 BOARDZ BL ANK PC
A18CL Ul80-2181 C:FXD ELECT 1300 UF +75-10% 50VDCW
AL3CP J180-2290 C3FXD ELECT 2700 UF +75-10% 25VOCH
413C3 J180-2181 C:FXD ELECT 1300 UF +75-10% 50VDCH
A18C4 G 150=G0650 CzFXD CER DISC L00O PF +8J-20% LDCOVDCHW
ALBOL 1854-0063 W:S1 NPN
AL8G2 1854~0063 0:SI NPN
Al803 1854-C063 @:SI NPN
ALB G4 1854-0063 G:SL NPN
A1805 1854-0324% GiSI NPN JEDEC TYPE 2nN3739
A1BRI €683-2005 RIFXD COMP 20 OHM 53 1/4W
ALBR? DA11-1666 RIFXD we 1.0 OHM 5% 2
A18R3 GBl1-1666 R2FXD WW L.0 OHM 5% 2w
A18R% 0811-1661 RIFXD WW 0.39 OHM 5% 2W
ALBHS U811-1666 RIFXD WW 1.0 DHM 5% 24
AlBRo 0683-3615 RiFXD COMP 360 UHM 5% L/4W
ALaRT C633-2015 ReFLD COMP 200 OHM 5% L/4W
AlaRE 2160-2886 "RIVAR wiW 5K UHM 5Z LIN 2w
Al8R9 2100-2501 RiVAR wWW 2K OHM 20% LIN l.Sw
AL8RIG 210G=-2724 RIVAR CERMET 2.5K OHM 203 LIN 2w
A18R1L 2160-2066 RIVAR COMP 2K UHM 20% LIN 1/24
AlaR12 0757~-0279 RIFXD MET FLM 3.16K CHM 1% 1/8W
AL8R13 7100-2898 RsVAR CERMET 5K/30K OHM 20% LIN
Al18XAL - 1251~1887 CONNECTOR2PC 44 CONTACTS(2 X 22)
AlBXAZ-
AlAXA% NOT ASSIGNED
AlsXas 1251-15624 CUNNEC TORZPC (2 X 12) 24 CONTACT
Al8XAb 12h1-1028 CONNECTORIPC (2 X 12) 24 CONTACT
A18XAT 1251-1626 CONNECTURSPL (2 X 12) 24 CONTACT
A18XA8 1251-0472 CONNECTOR:IPC 12 CUNTACTS
AL8XA9 1251=-0472 CUNNEC TOR:PC 12 CONTACTS
A8 XALD 1251-0472 CONNECTORIPC 12 CUNTACTS
AlBXall 1251-0472 CUNNEC TOR:PC 12 CONTACTS
A18XAL2 125 1-0472 CUNNECTOR:PC 12 CUNTACTS
AL8XAL3 1251-0472 CUNNECTOR:2PC 12 CONTACTS
A18XAla 1251-1626 CONNECTOR:IPC (2 X 12) 24 CONTACT
ALAXALS 1251-1626 CONNECTURSPC (2 X 12) 24 CONTACT
AlsXAlé 1251-2091 CONNELTORIPC (1 X 15) 15 CONTACT
ALAXALT 1251-1887 CONNECTOR:PC 44 CONTACTS{Z X 22)
1251-2366 CONNECTORZR AND P 8 POSITIONS
CHASSIS PARTS
oSt 2140-0253 LAMP: INCANDESCENT 28V 0.030A
D82 2140-0253 LAMP: INCANDESCENT 28V 0.03CA
FL1 Y100-2478 FILTER-LINE 24
s1 31G1~1234 SWITCH:SLIDE DPDT

# See introduction to this section for ordering information
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Section VI

Renlaceable Part:

B ) Lt ~7 AL

Table 6-3. Parts Indexed by Reference Designation (Cont.)

Model 8443A

084 43-60049

08443-60051
Qo4 43-60052
08443~-60053
08443-60454
G8443-0U055

UB4a43-6U056
UB443-60057
UB8443-60058
G8443-60059
d8443-60000

06443-6G061
U6443-60C62
UB443-60003
UB443-60064

3370-0084

1251-0198
1251-2397
12v1-23484
12512400
1400-0084

1450-0153
1450-0157
1450-0493
1490-0030
Hi4u-0212

5060-021a

Q84 43-30024
08443-00025
08443-00026
UB443-20004

Jd443-40001
Q84 43-0ut4s
0855%3-606€3

UB443-00043

Reference —
Designation @ Part No. Description # Note
Ti 9100-2886 TRANSFURMER: POWER

CABLE ASSYZINTERCONNECTION

CablLe ASSY:TIME BASE INPUT

CABLE ASSYIBLANK CUNTROL

CABLE ASSY:5SCAN CONTROL

CABLE ASSY:SSELUND LOCAL OSCILLATGCR
CABLE ASSY:THIRD LOCAL OSCILLATGR

CABLE ASSY:TRIGGER GENERATDR COUNTER
CABLE ASSY:RFe VIULET

CABLE ASSY:IRF. GREEN

CABLE A>3Y:1l MHZ INPUT

CABLE ASS5Y:1l MHI UUTPUT

CABLE ASSYIEXT INPUT

CABLE ASSY:ZATTENUATOR INPUT

CABLE ASSYsSFIRST LOGCAL OSCILLATOR
CABLE ASSY

MISCELLANEOULS
KNOB:RUUND BLK 5/8 DIA

CUNNECTOR:P C 12 CONTACT
CONNECTUR:AC POWER 3 MALE CGNFACTS
CONNECTORIR AND P 8 POSITIONS
CONNECTORIPL (2 X 15) 30 COUNTACT
FUSEHOLOERIEXTRACTOR POST TYPE

LAMPHOLDERZFOR T-1 SERIES
LENS :LAMPHOLDER
LENS:PLASTIC

STAND:TILY

COUPLERS BAKELITE

BRACKETS JOINING KIT
DIAL KNGB ASSY:RTENSH
DIAL KNOB ASSY:MUNITSH
OIAL KN{B8 ASSYIHTENTHS®™
SHAFT2ATTENUATGR KNOB

WINDUW: COUNTER

CUVERs SERIES REGULATUR
CAPACITUR ASSY

CUVERs PUWER SUPPLY
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Model 8443A Section VI

anlananhla Pawfc

A-vvruu.\.\/uuuv 4 CAR W

Table 6-4. Parts Indexed by HP Part Number

@& Part No. Description # Mir, Mfr. Part No. TQ
1210636 C:VAR CER 5.5-18 PF 2848C [0121-0036 4
0121~-C059 C2VAR CER 2-8 PF 300VDCHW 28480 | 0121-0GC59 3
01210105 C:sVAR CER 9-3%5 PF NPUO 28480 | 0121-0105 1
0l21-G44b C:VAR CER 4.5-20 PF 160VDCW N750 28480 | 0121-0446 1
01220049 DIGDE TUNING3 90 PF 10% 28480 | 0122-0049 1
0122-0265 C3VOLTAGE VAR 6.8 PF 5% G4713 | SHV 38%-285 i
0150-6011 CeFXD TI 1.5 PF 20&% 500VDCW 78488 | TYPE GA 1
01300050 C3FXD CErR DISC 1000 PF +#80-20% 1000VDCHW 56289 | CO678102EL102ZEL19-CDH 30
0156-0096 CsFXD CER 0.05 UF +80~-20% 100VDCMW 91418 | TA 8
0160-ul45 C2FXD MICA 82PF 2% 100VDCH 04062 | RDM15EB20GHS 1
0L6G-0157 C3iFXD MY 0.0047 UF lOZ 200VDCW 56289 | 192P47292-P1S 1
0160-0163 C2FXD MY 04033 UF L0% 200VDCh 56289 | 192P33392-PTS 1
0160-0168 C:FXD MY 0.1 UF 10% 200VDCH 28486 | 0160-0168 1
0160-0774 C:FXD CER 56 PF 10% 500VDCH 01121 | F828 1
0160-094 Y LiFXu MICA 68 PF 5% 28480 | 0160-0949 1
0160-2013 CeFXD MICA 39 PF 5% 04062 | ROMLSE390438 2
11632016 CiFXD MICA 62 PF 5% 500VDCH C4062 | RDM15E62045S 2
0160~2055 LIFXD CER (.01 UF +80-20% 100VDCwH 91418 | 1A 16
G 160=2139 CIFXD LER 220 PF +80—-20% LOOOVDCH 91418 | TYPE B 10
Uisd~-2140 CsFXD CER 470 PF +#80-20% 1000VDCH Sl4l8 | TYPE B 9
G160-2142 C:FXD CER 1500 PF +100-0% 500vDCHK 91418 | TYPE SM 1
gl60-2143 C2FXD CER 20600 PF +30—-202 1000VDCW Sl418 | TYPE 8 3
0160-2145 C:FXD GCER 5000 PF +80-20% 100VDCW 91418 | 12 12
0160-2201 C2FXD MICA 51 PF 5% 72136 | RDM1SES10ULC 1
0160-2204 CiFXD MICA 100PF 5% 72136 | RDM1S5F10143C 4
$160-2208 C2FXD MICA 330 PF 5% 300VDCa 28480 | 01602208 1
0160-2218 C:iXD MICA 1000 PF 5% 28480 | O160-2218 1
0l60-2229 CIFXD MICA 3U00 PF 53 28480 | 0160-2229 1
0160—224Z C:FXD CER  3.9%0.25 PF 500VDCW 72982 | 301-NP0G-3.9 PF 1
0160-225 C:FXD CER 7.5%0.25 PF 500VDCW 12982 | 301-000-COHO~759C 3
0160-2257 C:FXD CER 10 PF 5% 500VDCW 72982 | 301-000-COHO~100J 1
GleG—-72258 C:FXD CER 11 PF 5% 500VDCH 72982 | 301-000-COG0O-110J 4
0160-22610 L:FXD CER 13 PF 5% 50UVDCH 72982 | 301-000-CDGD 130J 1
GloG~2307 LiFXL MICA 47 PF 5% 28480 | 01602307 1
01602327 LaFXu CER 1000 PF 20% 100VDCW 96733 | b1lO4BX102M 10
0160-2362 CEFXU MICA 140 PF 2% 300VUCHW 04062 | RDM15FL4163$ 1
016u~2930 CiFXu CER O.ul UF +#B0-20% 100VDCH : 91418 | TA 6
GI160~-3Usb LerXu CER 5000 P +30-2(0% 200VLCw 2848C | 0160—3036 2
Dlul-304 3 LifxL CER 2 X 0.005 UF 20& 250VAC 56289 | 29C147a-CDH 2
0160~ MHO CirXD CER 0.1 UF 2us 25VDCH 56259 | 3C42A4-CML 3
Sini-4425 LiFXD CER 33 PF 5% 500VDCW 72982 | 3091-000-R26-3304 1
Olol-3453 CFXD CER 0.05 UF +80-20% 100VDCW 56289 | CO23A101L5032F15-C0n 1
01 76-0040 C2FXD MY 0.047 uF 102 200VOCH 56289 | 192P47392-PTS 2
0180-0G98 C:FXD ELECT 10U UF 20& 20VDCW 56289 | 150D107X002052-DYS 1
01&80-G11s C2FXD ELECT 0.8 UF 10% 35VDCK 28480 | 0180-Glle 5
0180-0137 C:FXD ELECT 100 UF 20% 1OVDCw 56289 | 156D 107 X00G10R2-DYS 1
0i80-01o0 C:FX0 ELECT 22 UF 204 35VOCW 28480 | 01800160 1
0180-3197 CeFXU ELECT 242 UF 1G% Z20VDCh 56289 | L50D225X9020A2-DYS 12
o1845-6229 C2FXD ELECT 33 UF 108 10VLCHW 2848C | 0180-0229 1
01800291 CIFXD ELECT 1.0 UF 104 35VDCW 56289 | 150D105X9035A2-DYS 3
a180-03786 CeFXD ELECT Q.47 UF 108 35VDCH 28480 | 6180-0376 [
0180-1735 C3FXD ELECT D.22 UF 103 35VDCW 28480 | 0180-1735 2
01480-1743 C2FXD ELECT U.1 UF 1DZ 35VUCHK 56289 | 150D104X903542-DYS 4
N180-1747 CeEXD ELECT 150 UF 203 15VODCH 28480 | D180-1747 1
0185-2181 C3FXD ELECT 1360 UF +75-10% 50VDCH 56289 | 3601326050AA2A-DQ8 2

# See introduction to this section for ordering information
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Section VI Model 8443A
Renplaceable Parts
Table 6-4. Parts Indexed by HP Part Number (Cont.)

¢ Part No. Description # Mfr. Mfr, Part No. TQ
0180-2212 CoEXD ELECT 10 UE +50~10% 450VOCH 56285 | 39D 106F450FL4~DSB 1
0180-2290 C3FXD ELECT 2700 UF +#75-10% 2Z5VDCW 56289 | 36027 260254A2Z A-DAB 1
0360-1514 TERMINAL PIN2SUOUARE 28480 | 0350-1514 4
G370-0084 KNOB2RUUND BLK 5/8 ” GIA 28480 | 0370-0084 2
G400=-000GY GRUMMET:VINYL FITS 1/4" DIA HDLE 01538 | 6250 8
04 10-0196 CHRYSTAL:QUARTZ 28480 | 0410-0198 1
0683-0275 KIFXD CUMP 2.7 OHM 5% 1/4¥% 01121 | €8 2765 4
0643-1005 R3FXD COMP 10 OHM 5% 1/4W o1121 |CB 1005 3
CHE3-10615 RIFXD COMP 100 OHM 5% L/4w 01121 [cB 1015 4
C683-1025 REFXD CUMP 1000 UHM 5% 174w 01121 | Cu 1025 13
0683-10a5 R3FXD COMP 100K OWHS 5% 1/74W 51121 [ LB 1045 3
0683~1125 RIFXL COMP 1100 OHM 5% 174w o1121 {C8 1125 1
06835-1135 RIFXD COMP 11K OHM 5% 1/4W o1l21l [ CB 1135 5
0683-1315 REIFXD COMP 130 OHM 5% 1/4w 01121 |CB 1315 3
0683-1565 R3FXD COMP 15 MEGOHM 5% L1/4W 01121 | CcB 1565 1
0683-1635 R3FXD COMP 16K GHM 5% 1/4w oi121 | ¢8 1635 2
06 F3-1855 RIFXD CUMP 1.8 MEGUHM 53 1/4W 01121 |C8 1855 1
06832005 RIFXD COMP 20 OHM 5% 1/4w gli21 | CB 2005 1
GeB3-2015 RIFXD COMP 200 DHM 5% 1/4W 01121 [CB 2015 1
Ca83-3025 REFXD COMP 30u0 OHM 53 1/4W 01121 | cB 3025 7
C653-3645 REFAD CLMP 30K CHM 5% 1/4M 01121 | c8 3035 1
L683-3615 RsFAD CUMP 360 OHM S% 1/4w 1121 | cB 3615 1
N6 83-4315 REFXU COMP 430 OHM 52 1/4¥ 01121 | CB 4315 1
0683~5115 R3FXD COMP 510 OHM 5% 1/4W 01121 {C8 5115 5
0683-5125 RIFXD COMP 5100 OHM 5% L/4W 0iiz21 | cB 5125 3
0683-513% RIFXD COMP 51K OHM 5% L/4W 01121 | CB 5135 1
0683=62065 R3FXD CDMP 62 UHM 5% 1/74W 01121 [ c8 6205 2
£683-6225 RIFXD COMP 6200 OHM 5% 1/4u 01121 |cB 6225 1
0683-6235 REFXD CUMP 62K OHM 5% 1/4W 01121 | CB 6235 2
0663-6825 RIFXD COMP 6800 UHM 5% 1/4W 01121 | CB eB25 s
0683=7525 RIFXD COMP 7500 OHM 5% 1/4w ‘01121 jce 7525 1
0638-0082 REFXD MET FLM 464 OHM 1% 1/8W 14674 | C4 1
0658-008 3 RIFXD MET FLM 1.96K OHM 1% 1784 14674 | Ca 5
0658-U084 RIFXD MET, FLM 2.15K 1% 1/8W 14674 | C4 3
0658=-0085 R2FXD MET FLM 2.6LK GHM 1% 1/8W 14674 | C4 3
06%$8~3150 RIFXD MET FLM 2.37K OHM 1% 1/8% 28480 | 0698-3150 2
0698-3151 RIFXD MET FLM 2.87K OHM 1% 1784 28480 | 0698-3151 3
0698-3153 RIFXU MET FLM 3.83K LZ 1/8W 61637 | MFF-1710-32 4
C658-3155 R2FXD MET FLM 4.64K 13 1/BW 91637 | MFF=1/10-32 5
0698-3156 RIFXD MET FLM 26.1K GHM 1% 1/8%W 75042 | CEA 1
G698-3260 RaFXD MET FLM 464K DHM 13 1/8W 91637 | CMF-1/10-32 1
0698=-3334 R2FXD MET FLM 178 OKM 1% 1/2W 28480 | 0o98-3334 1
C6658-3401 R2FXD MET FLM 215 OHM 1% 1/2w 28480 | 0698-3401 1
0698-340Y9 R2FXD MET FLM 2.37K OHM 1% 1724 28480 | D695-3409 2
N658-3428 R23FXD MET FLM 1447 UMM 1% 1/84 25480 | 0698-3428 2
Ca98-3426 R2FXD MET FLM 19.6 OHM 1% 1/8w 28480 | 0698-3429 4
0668-3431 RsFXD MET FLM 23.7 OHM 128 1/8W 28480 | 0698~3431 2
0696-3433 RIFXD MET FLM 28.7 OHM 1% 1/8W 28480 | 0695-3433 1
0658-3434 RIFXD MET FLM 3445 OHM 1% 1/8w 25480 | 0698~-3434 2
0658-3435 R2FXO MET FLM 38B.3 OHM 1% 1/8W $1637 | MFF=1/2=10 3
0658-3437 K2FXD MET FLM 133 OHM 1% 1/BW 91637 | MF~1/2-32 1
0098-3438 R3FXD MET FLM 147 OHM 1% 1/8W 28480 | 0698-3438 2
0658-3441 R3FXD MET FLM 215 OHM 1% 1/8W 91637 | MF-1/10-32 7
0698-3443 R2FXD MET FLM 287 DHW 1% 1/SuW 91637 | MF~1/10-32 2
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Model 8443A Section VI
Replaceable Parts
Table 6-4. Parts Indexed by HP Part Number (Cont.)

@& Part No. Description # Mfr. Mfr. Part No. TQ
G696—3 444 K FX D MET FEM—3160HM 14 1/8w 28480 1 0698=3444 3
0658-3452 ®EFXD MET FLM 147K UHM 1% 1/8W 28480 | 0698=3452 1
0698-7222 WIFXD FLM 261 OHM 2% 1/8w 28480 | 0698-7222 1
0658-7229 ReFXD FLM 511 UHM 24 L/8w 28480 | ve98-7229 2
C698-7230 K3FAD FLM 1K OHM 22 1/8W 28480 | 9693-7238 3
0659~000 1 KEFXD COMP 2.7 OHM 108 1/2W g1121 | £8 2761 1
0727-0005 R:FXD DEPC 5.77 UHM 1/72% L/2w 28480 | 0727-0005 1
0727-00u3d R3FXD LEPC 1l.61 OHM 1/28 1/2W 28480 | 0727-0008 i
0727-0010 RIFXD DEPC 17.61 OHM 1/2% 1/2 28480 | 0727-0010 3
0727-0028 R2EXU DEPC 53.3 OHM 1/2% L/24u 28480 | 0727-0028 6
0727-0034 RIFXD DEPC 61411 OHM 1/23 1/2W 2B4BC | 0727-0034 2
GI2T=0G37 K3FXD DEPC 71a.16 OHM 1/723 1/2W 28480 | Q127-0037 i
G7271-0042 ReFXD DEPC 96 .25 UHM 1/2% 1/2W 28480 | 07270042 2
0727-0082 R:FXD DEPC 247.5 UHM 1/2% 1/2W 28480 | 0727-0062 1
0727-0064 R:FXD LEPC 292.4 OHM 1/2% 1/2% 28480 | 0727-0064 4
0727-0uT4 KIEXD DEPC 436 UHM L/2% 1/2w 284BG | 0727-0074 2
NT27-0691 RIFKU DEPC 790 GHM 1/2% L1/2W 28480 | 6727-0091 3
0727-0094 R:FXD DEPC B70 OHM 1/2& 1/2w 28480 | ©727-C594 2
G1271-u379 RitXU DEPC 146.2 UHM 1723 L/2w 26430 | H727-C379 1
CIST-00863 KR3FXu MET FLM 196K OHM 1% L/Z2w 2848¢C | 4757-0063 3
G757-G159 REFXD MET FLM 1503 GHM 1% 1/2wW 25480 | 9757-0159 2
T2 1-0180 KIFXD MET FLM 31l.6 UHM 1% 1/8w 28480 | £ 157-2180 1
€157-019%9 RIFXU MET FLM 21.5€ OHM 1% 1/8W 14674 | C4 6
06757-6274 REIFXD MET FLM 1.21K UHM 1% 1/8w 28480 | 0757-0274 2
0757-0216 R2FXD MET FLM 61.9 UHM 1% 1/8nW 2848C | 0757-0276 3
0I87-0479 KIFXD MET FLM 3.16K OHM 15 1/6W 14674 | C4 7
0757-0238 RIFXD MET FLM 1K OHM 13 1/8wW 14674 | C4 5
0157-0288 RIFXD MET FLM  9.09K uHM 12 1/8W 14674 | C4 2
0757-028% RIFXGC MET FLM 13.3K OHM 1& 1/8W 28480 | 0757-0289 1
0757-0346 R3FXD MET FLM 10 UHM 1% 1/8+ 28480 | 0757-0346 3
6157-0394 ®3IFAD MET FLM 51l.1 UHM 1% 1/8w 14674 | C4 6
a727-0395 WIFXU MET FLM 56,2 OHM 1% 1/38W 01295 | MC550 2
SYLYETET Y] R:FXU MET FLM otel UrM L& L/8w 28480 | 0757-0397 2
GT57-0498 K:FXU MET FLM 75 UHM 1% 1/8W 26486 | 0757-C398 3
a757-(, 401 wIEXD MET FLM 100 UHM LZ 1/8w 14674 | L4 6
CTn7-0403 WIFAD MET FLM 121 OnM 13 1/8w 14674 | C4 1
Q757-u405 KIFRD McT FLM 162 URM 1% 1/06w 2848L | 0757-0405 2
3757-0416 X iFAL MET FLw 511 GHM 1% L/5w 14674 | Ca 10
GTh7=u4l 7 KiFXu #MeT FLM 562 UHM L3 173w 14674 | C4 4
CFni-ials ReraD #ET FLM ol9 Unm 1% 1/8w la674 | Ca 1
T4l Rieku MeT FLB 681 UHM 12 178« las74 { L4 1
G757 ~uali R2iFXU MET FL# 750 uH® LZ L/ow 14074 | L4 5
G751 -Ca2d RIFXD MET FLM 825 utM 1% 1/8w 28480 | 9757-0421 2
0751-94272 RIFXD MET FLM 909 OHM L& 1/8w 28480 | 0757-0422 1
0757-G428 KX MET FLM 1462K 14 L/7bw 14674 | C4a 3
0157-Ga3s RIFXD MET FLM 5.11K 1% 1/8w 14674 | C4 16
D797 -L440 R3FXD MET FLM 7.50K 1% 1/8k 14674 | L4 2
0757-044? K2FKi) MET FLM 10.0K 1% 1/8W 14674 | C4 21
0757-0458 R:FXD MET FLM S1.1K UHM 1% 1/8W 91637 | MF=1/10-32 3
GiI57-045% RIFXD MET FLM 56.2K UHM 1% 1/84 91637 | MF-1/10-32 1
0757-181 5 RIFXU MET FLM 962 UHM L% 1/2+ 28480 | 0757-0815 2
N757-0821 K:FX) MET FLM 1.21K OHM 1% 1/2w 28480 | u757-0821 1
0751-0855 REIbXU MET FLM 6B8.1K UHM 1% 1/¢W 2B48C | DT57-0855 1
ursT-1061 KIFXU MET FLM 96.2 OHM 1% 1/2W 23480 | ¢757-1001 1

# See introduction to this section for ordering information
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Table 6-4. Parts Indexed by HP Part Number (Cont.)

Model 8443A

& Part No. Description # Mfr. Mfr. Part No. TQ
CT5F~Hoau KXo ML S6 0ORM—TE1/eW 2648015 T=1060 1
AHTI-1097 ReFXD MeT FLM 287 OrM 1% Ll/2w L2B4BL [ 91571092 H
CTHT-1L94 KIFRL MET FLM l.47K OHM 1% 1/78W 2480 | LI57-1094 i
fibll—1661 RKIFAD wW 0439 UHM 5% 2w Z0480 |0OBLL-1661 1
Ghll-loosb babXu Wik lei) GHM % 2w 284l | GBLL-l666 3
Golz-uiGiZ Karki ww 18 LHM 5% 3W LZe4ud [ GBLg—-0312 1
CY960~-COT9 USCILLATUR-CRYSTAL AS5Y2 1.0 MHL 28480 | 0960-0079 1
172GG-040% SOCKETSTUBE FOR 5700 SERIES 83594 | 53 207 8
1200=-0LTT0 SUCKET2CRYSTAL 91506 | 8000-AG-26 1
1450-0845% LONNECTURZRF PL MOUNT 58291 | 50-051-0000 1
1250-11495 CONNECTURIRF SUB-MINIATURE SERIES 98291 | 52-053-0000 11
12516087 CUNNECTURIFEMALE 50-P IN MINAT 28480 | 1251-0087 1
126143198 CUNNECTURZP L 12 LUNTALT 28480 | 1251-0198 1
1251-04172 LCONNECTURZPL 12 LONTALTS 71785 | 252-06-30-300 [
1251-1%%6 CUNNELTURZSINGLE CUNTACT QG779 | 2-330808-8 1
12811626 CUNNELTORIPC (2 X 12) 24 CONTACLT 71785 | 252-12-30-300 5
1251-1887 CONNECTURzZPC 44 CUNTACTSL(Z2 X 22) 71185 | 252-22—-30-340 2
1251-2u91 CONNECTORIPC (1 X 15) 15 CUNTACT 95354 | 176-111-05 1
1L251-2357 CUNNECTOURIAL PUWER 3 MALE CONTACTS 82389 | EAL-301 i
175i-2366 CUNNELTORIR AND P 8 PUSITIONS T1468 | UDCM 8BS 2
1281-2400 LOCNNECTORIPC (2 X 15) 30 LONTACLTY 11453 | 610~093~-15 1
1400 -0 4 FUSEHULDER:EXTRACTOR PUST TYPE 19515 | 342014 1

1 1450-153 LAMPHULDERSFUR T-1 SERIES 08717 | 102S8R 2
145u=-31517 LENSSLAMPHOLUER OET17 | 182XX-NW 1
1453-0149 3 LENSsPLASTIC 28480 | 1450—-0493 1
149000306 STANDsTILTY 28480 | 1490-0030 1
18246-(i054 1LaTTL QUAD 2-INPUT NAND GATE 01295 | SN4342 2
1820-G017 IC2TTL DUAL L FF (LATCH) 01295 | SN4354 1
1820~0092 INTEGRATED CIRCUIT:DECODER-DIVIDER 28480 | 1820-00%2 7
1820-01u1 INFEGRATED CIRCUITSUIFFERENTIAL AMPL 04713 | MCL10O34P 1
1820-01u2 INVEGRATED CIRCUIT:J-K FLIP FLOP 04713 | MC1l013P 4
1820-G116 1C24-dIT BUFF STURE GATED uJUTS 28480 | 1820-0116 7
1820-0117 INTEGRATED CIRGUIT 28480 | 18200117 1
1820-0119 INTEGRATED CIRCUIT 28480 | 1820-0119 5
182060174 INTEGRATED CIRCUITITYIL HEX INVERTER 1295 | SN8199 1
1820-03267 INTEGKATED CIRCUIT:PUWER AMPL. 28480 | 1820-0267 1
1820-3215% INTEGRATED CIRCUIT:DIGITAL 04713 | SC 7023PK 1
1826=-3304 ICSTTL J=-K MASTER-SLAVE 01295 | SN44&E4 2
182G—04G13 INTEGRATED CLRLULTSPRE-AMP 2848C | 1820~-0403 1
L82C~-C4al2 INTEGRATED CLIRLULT:DECADE DIVIDER 28480 | 18200412 5
18%3~-((1ls HiSL PNPUSELECTEL FRUM 2N4260) 28480 | 1853~-0018 1
1853 -0:420 U3ST PNPUSELECTED FRUM 2N3702) 28450 | 1853-0020 q
18% 3= U334 QW35 PNPLSELECTED FROM 2N3251) 28450 | 1853-0034 i
1883-G08G QiSI PNP CT7263 | 2N4917 1
1854-0GC19 W3S5T NPN(SELECTED FRUM 2N2369) 28480 | 1854—0019 4
iB54-uG22 Q351 NPN 07263 | S17843 4
18540023 Q251 NPNUSELECTEL FRUM 2N2484) 28480 | 1854-0023 1
1854-0039 WaSI NPN 04713 | 2N3053 4
1854~0063 U351 NPN 04713 | 2N3055 4
1854-G071 Q3SI NPNUSELECTED FRUM 2N3704) 28480 | 1854-C0T} 33
1854-0221 WaSI NPN{REPLACEABLE BY 2N4044) 28480 | 1854-0221 4
1854-0232 Q3SI NPNISELECTEQ FROM 2N3440Q) 28480 | 1854~-0232 2
1854=-0247 Q2SI NPN 28480 | 1854-0247 3
1854-0324 QzSI NPN JEDEC TYPE 2N3739 C4713 | 2N3739 1
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& Part No. Description # Mir. Mfr. Part No. TQ
1854=0345 GiSI NPN 02735 | 2n5179 7"
1684=-0G012 RECTIFIERSSILICON CUNTROLLED 2N3528 02735 | 2N3528 2
130106825 DIODEZSILICON 100MA/ZLY 07263 | FD 2387 30
15C1-0G039 LIGDESILICON 200MA 50WVY 2848C | 1901-0039 2
1501-0047 DILUDE JUNCTION:SILICON 20P1IV 28480 | LS01-0047 6
1961 -0050 pIOuET SILICUN 75V 14433 | S270 4
19¢1-3159 OIIDE2SILICON D.75A 400PIV 04713 | SRL358-4 7
1801-G179 DIODE:SILICGN 15wV 28480 | 1901-0179 2
1601-0200 DIODESSILICON 100 PIV 3A 02735 | 184998 11
1901-0518 D1GDEZHOT CARRIER 28480 { 1901-0518 3
i9Ce-0G0G33 DIODESBREARDOWN G2V 04713 | in823 i
19620041 DIODE:BREAKDUNN 5,11V 5% 04713 | SZ10939-98 1
1902-0048 DIGDESBREAKDUOWN 6.81V 5% 04713 | SL110939~-134 3
19020049 DIODE:BREAKDUKN 6,19V 5% 04713 | SZ10939-122 1
1902-0518 UIUDE BREAKDUWN:ZS.11V 28480 | 1902-0518 1
1902-3u24 VIODE BREAKDURNZIZ2.87V 53 28480 | 1902-3024 1
19¢2-3104 UI0DE SREAKDOWN:S5.62V 5% 28480 | 1902-3104 2
19G2-5139 DIVDE: BREAKDOKWN 8.25v 5% 04713 | S110939-158 2
1907-3193 DIDDE BREAKDUWN:ZL3.3V 5% 28480 | 1902-3193 1
1907-3250 GIODEsBREAKDUWN SILICUN 23.7v 5% 28480 | 1902-3256 1
19023268 DIUVUE BREAKDOWN:26,.1V 5% 28480 | 1902-3268 2
1916-06G16 U IGDE: GERMANIUM LOOMA/C .85V 60PIV 92332 | 2361 5
1STL-(U4a2 TUBEINUMERICAL INDICATUR 83594 | B-5750-5 16
Z1Lu-1758 HIVAK we IK UHM 5% TYPE V 1W 28484C | 2100-1758 1
2lLu-2066 RIVAR {UMP 2K OHM 20F LIN 1/2W 2848C | 210U~-2066 1
Pline-248% KIVAR FLM 5K OHM 1Dz LIN 1/2W 28480 | 210u—-2489 1
21CE-2501 KEVAR WW 2K OUHM 20% LIN 1l.5W 2848¢C | 2100-2501 1
2100=-2517 RIVAR FLM 50K UHM 10% LIN 1/2K 28480 | 2100-2517 1
2168-2632 R3VAR FLM 16u OHM 10Z LIN 1l/24 28480 | 2100-2632 1
2100-2729 R3VAR CERMET 2.5K OHM 20% LIN 2w 28480 | 2100-2729 1
2100-2886 RIVAR WW 5K UHM 5% LIN 2w 28480 | 2100-2886 1
21G0-2898 R2VAR CERMET 5K/50K OHM 203 LIN 28480 | 2100-2898 1
2110-00ul FUSEzCARTRIDGE 1A 250V FAST-BLOW 71400 | AGC-1 3
21 10-00G2 FUSEZCARTRIDGE 2 AMP 3 AG - 75915 | 312.002 1
21 10=-000s FUSEISCARTRIDGE 174 aMP 250V 75915 | 3AG/CAT. 312.250 1
21 10=G269 CLIPSFUSE 0.250" Dia 91506 | 6008-32(N 10
21406253 LAMP s INCANDESCENT 28V 0.06304 8717 | Fa3s 2
3101-wu70 SWITCHISLIDE 75727 | 6—126 i
3101-1213 SWITCH:TOGGLE SUB=-MINIATUKE SS7G7 | T-8001 1
3101-12344 SwITCH:SLIVE DPDT 82389 | 11A-1242 1
31611277 SKWITUHITOGLLE SPDT $S797 | T-8003 1
wika(i—021 2 LOUPLERZBAKELILTE 28480 | b040-0212 2
506G-0216 BRACKET:JOINING KIT 2848C | 5060-0216 1
91000346 COILIFXD 0.05 UH 202 36196 | H-10886 1
91Cu-1610 COIL:MULDED CHOKE 0.15 UH 20% 28480 | 9106-1610 2
9106i—-1611 LCIL2FXD 0.22 UH 2038 28480 | 9100-1611 4
91a0-1612 COLLIFXD RF (.33 UH 20% 28480 | 9L00-1612 3
Gluti—-lelo CCIL/VHOKE 1.50 UH 10% 9980C | L537-16 6
91L0-1618 COLLEMULDED CHOKE 5.80 UH 28480 | 9100~1618 1
Jg-1622 CDIL/CHOKE 24.0 UH 5% 28480 | 9100-1622 i
916i-1623 CUOIL/CHOKE 27 UH 5% 28480 | 9100-1623 1
G1N-1649 CUOIL/CHOKE 470 UH 5% 28480 | 91001629 6
GiLiu=1630 COIL/CHOKE 51.0 uUH 5% 28480 | 9100-1630 i
GliH-1643 COGLL/CHOKE 300 UH 52 28480 | 9100-1643 2

# See introduction to this section for ordering information
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SIG0—2247 CUILIFXD RF C.10 UH 10% 28480 | 9100—-2247 5
Qlu=-2248 CUIL/CHUKE $.12 UH 102 82142 | D9-4416-2K 1
9140-2878 FILTER-LINE 2A 05245 | F—-12628 1
91U0G=2886 TRANSFURMER 2 PONER 2848C | 91430-2886 1
G1O0-3101 LUTL:IVAR 0.142 TU 0.158 UH 71279 | CDD4CO3-2 1
9100-31G7 COILSVAR 1e42 TU ladHo UH 71275 | CoD40G3-8 1
Gjui=31::3 LOfL:vak 42.u TU 51.9 UH 71279 | CDOD4CH3-18 1
140 -GiIo 1L LCUILSFXD 400 UH 28480 | 9140-G051 i
9L al-D0Y6 COIL2FXD RF 1 UH 28480 | 9140-0096 4
91 40-ulll COIL:FX0 RF 10 UH 28480 | 9140-0114 1
9140-0129 COIL:FXD RF 220 UH 28480 [9140-0129 L
Glauy=tlal COILIFXD RF (o668 UH 28480 | 9140-Clal 2
G140 144 COLLsFAL RF 4«7 UH 28480 | 9140—-0144 3
9140-0158 COIL2FAD RF 1 UH 104 SSEGC | 1D25-20 7
0844 3-GGU0Y COVER:TOP COUNTER BUX 28480 | 08443-00309 1
0844 3=-(0016 BRALKET sRETALINING 28486 | 9844300016 1
D 443000249 DIAL KNGB ASSY:“TLEnNS® 2848C | 08443-00024 L
Cua43—0002% vial ®KnNUB ASSYIMUN[TS® 2848GC | 08443-00025 1
Onas3-03002s Dial KNUB ASSY:iDTENTHSN 28480 | 0B443=-00026 1
0844 3-G0041 TEST PUINT 28480 | 08443-00041 19
CH443-06042 LOGUNTER 80X 2848C | 08443-00042 1
Qa4 3~00043 CGVERs POWER SUPPLY 28480 | UB443-00043 1
GB4L4 3=0GC44 GUIDEICONNECT Un BOARD 28480 | UB443-00044 1
U844 3-0004%a CGVERe SERIES REGULATOR 28480 | U8443-30046 i
CB443=-20004 SEAFT:ATTENUATUOR KnNUS 2848C | 0B443-20004 2
w844 3-2001e6 SUARDIBLANK P 28480 | uB443-25016 1
wB4a3~-250117 dUARUtBLANK £C Z2848C | 3844320017 1
058443200148 BOARDz BLANK PC 2548C | UB443-20018 1
Cu44 3—-200ly BUARL i sLANK PC 2648¢C | L8443-24019 1
w4 3= 2002 ( SUARD: BILANK FC 254480 | L8443-25320 1
GB443=-20021 SOAMRUIBLANK PC 23485 | CB443-20021 1
G844 3~20022 SUARDZSLANK PC 2848D | 08443-20022 )
C8443-20073 BUOARDzBLANK PL 2848C | 08443-20023 1
08443200724 BUARD2BLANK PL 28480 | 08443-20024 1
(844 3=-200G25 SUARD:sBLANK PL 2548C | 0B443-20025 1
Cu443-20026 BUARDS BLANK PC 2848C | UB443-200206 1
GB44 =203 3 BUARD:lLANK PO 28480 | G8443~206033 1
0844 3-200034 BUARD s sLANK PL 2848C | 0B443-20034 1
0B44 3—2G035 BUARD I BLANK PL 28480 | 38443-20035 1
(ida4 3~20U36 BUARDS BLANK PC 2848G | U8443-2D036 1
C8a4w3-20037 pUARDISLANK PO 28480 | OB443-20037 i
0844340001 NINUDUNZCOUNTER 28460 | OB443-40001 i
Ni4s 3—60 001 ATYENUATOR ASSY21i0 us 28400 | VUB443-00001L 1
CH443—oudd?2 ATTENUATOR ASSY:1 DY 28480 | (8443-04502 i
GHG4 3-6uuLiia FILTEN ASSY:i90 MHZ 25480 | 1i56443-03004 1
Onad 3~69.34h MIXER ASSYITHIRD 2u4oll | JB4% 3~-03305 1
9 TR Tt e R 6 1Y o FILTER ADSY:120 MHL 25480 | Joa43-oulla 1
Giag -6 : 7 CEAL TR ASSY 200 MMHZ ZEART P ingh A-50007 1
Adawa~6-014 SiARD ASSYIRECLTIFIER 23460 | 1udbdi-budlae 1
Leatey Aot ) 9 CUARL ASOVYISENSE AMPLIFIER Suate | Juad 3-630 15 1
G844 3-6401a BUARD ASSY:MUFHER 28480 | 26443-60010 1
O#443-60019 BUARU ASSY:50 MHZ FILTER 28480 | 08443-b0019 1
Co443-00022 BUARD ASSYIVICED AMPLIFIER 26480 | G8443-60022 1
08443-60036 BOARU ASSYzB8CD 28480 | 08443-60036 1
G844 3~600U37 BUARD ASSYILUW FREW COUNTER 28480 | 58443-60037 1
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{8443—-60438 BUARD ASSY:TSWITCH 28480 08443-60038 1
08443-60049 BOARD ASSY:CONNECTOR 28480 | 08443-60039 1
Q844 3~-60040 CUNVERTER ASSY:SFIRST 28480 | 08443-60040 1
4864 360041 If ASS5Y:50 MHZ 28480 | 08443-60041 1
08443-60042 CONVERTER ASSY:SECOND 28480 | 0B443~-60042 1
Q44 3-6u 043 If ASSY:200 MHL 28480 | UB443~60043 i
CH443—6004% LONVERTER ASSY:THIRD 28480 | 0844360044 1
0B443-6004% VIDEU ASSYzAMPLIFIEK ALC 28480 | 08443-60045 1
G844 A=60066 MARKER UCONTROL ASSY 28480 | 08443-60046 1
1844 3=-63047 BUARLD ASSYSKE DkuAOE 28480 | 0844360047 1
Ry 3=0004 8 BUARL ASSY:SITIME O8ASE 25461 | 0B443-60048 i
QB 44 3= 61) 49 CABLE ASSYSINTERCONNECT ION 28480 | 0844 3-60049 1
GH443-60051 CABLE ASSYsTIME BASE INPUT 28480 | 08443-50051 1
0844 3-60052 CABLE ASSY:oLANK CONTROL 28480 | 08443-60052 1
0844 3~-60053 CABLE ASSY:SSCAN CONTHuUL 28480 | 08443-60053 1
GE443-60054 CABLE ASSY:sSECONU LOCAL OSCILLATOR 28480 | 08443-60054% 1
D8443—-60055 CABLE ASSY:sThIRD LOCAL OSGLILLATOR 2848CQ | 0844 3-60055 1
N84u3=-6l056 CABLE ASSY:TRIGGER GENERATOR COUNTER 28480 | 0844360056 1
0844 3-604057 CABLE ASSY:RF, VIOLET 28480 | 08443-60057 1
C8443-60053 CASLE ASSY:zRFs GREEN 28480 | 08443=-60058 1
Co443—-60059 LaBLE ASSY:1l MHZ INPUT 28480 | 0844360059 1
0844 3-600G60 CABLE ASSY:1 MHZI OUTPUT 28480 | 08443-60060 i
CH443=-60Ub61 CABLE ASSYsEXT INPUT 28480 | 0R443~60061 1
08443-60162 CABLE ASSYSATTENUATOR INPUT 28480 | 08443-60062 1
0844 3— 63063 CABLE ASSY:SFIRST LOCAL O3SCILLATOR 28488 | 08443-60063 1
{ 844 3—bualbs LABLE ASSY 28480 | (8443-600064 2
{844 3= ob LOn FREGUENCY COUNTER ASSY 2648( | D8443-60066 1
GHa4q 3-8ulLii] TRANSFURMERIRF 28480 | 08443-80001 2
B85 2~-601LT INDUCTUR ASSY:538 MHL 2848C | 08552~6017 1
GhBS2-H0 18 TRANSFORMERZRFILODESRED) 28485 | U8552—-6018 &4
GHBL2=-6023 [NUUL TUR ASSY:ALR CORE 23480 | ©8552-6023 1
Nukhr2-oulae TRANSFURMERSKF{CODE=YELLUW) 2848, | 38552-6324 4
CESh 4~Hu 12 T RANS FUKRMER SHF{CUDE=BLUE) Z84bu | 48553-6012 4
G5 4-0i LB fNDULTUR ASSY:AIR CUORc sy | wA553-6018 2
CEE53-6363 CAPACITUOR ASSY 2848C | 08553-60236 1
10514~ 8454 DIDVESSILICON MATCHED QUAD 2848C | 10514-8454 2

# See introduction to this section for ordering information
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Model 8443A

Table 6-5. Code List of Manufacturers

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to

suppliers not appearing in the HH4 Handbogks.

Code
No. Manufacturer Address
00000 U.S.ACommon . . . . . . . Any supplier of U.S.
(0136 McCoy Electronics . Mount Holly Springs, Pa.
00213 Sage Electronics Corp C e . . Rochester, N.Y.
00287 Cemco,Inc. . . . e e . Danielson, Conn
00334 Humidial . i s e e s+ v s « .. . Colton, Calif.
00348 Mictron, Co.,Inc. . . . . . . . . Valley Stream, N.Y.
00373 Garlock Inc. . . Cherry Hill, N.J.
00856 Aerovox Corp. . New Bedford, Mass.
00779 Amp.Imc. . . .. .. ..o Harrisburg, Pa.
00781 Aircraft Radio Corp. . . . . . . . Boonton, N.J.
00809 CrovenLtd. . . . . . .. Whitby. Ontario Canada
(#0815 Northern Engineering Laboratones, Inc. Burlington, Wis.
00853 Sangamo Electric Co., Pickens Div. . Pickens, S.C.
00866 Goe Engineering Co. City of Industry, Cal.
(30851 C{arl E, Holimes Corp. . Los Angeles, Cal.
00929 Microlab Inc. . . . Livingston, N.J.
01002 General Electric Co., Capacitor Dept Hudson Falls, N.Y.
01009 Alden ProductsCo, . . . . . .. . Brockton, Mass.
(1121 Allen Bradley Co. . . . . Milwaukee, Wis,
(1255 Litton Industries, Inc. . Beverly Hills, Cal.
01281 TRW Semiconductors, Ine. . . . Lawndale, Cal.
(01295 Texas Instruments, Inc., Transxstor Products Div.
....... Dallas, Texas
01349 The Alliance Mfg. Co. e e e e . Alliance, Ohio
01538 SmallPartsInc. . . ... ... . . LosAngeles Cal
(1589 Pacific Relays,Inc. . . . . « . Van Nuys, Cal.
01670 Gudebrod Bros. Silk Co. . New York, N.Y.
01930 Amerock Corp. e e e e . Rockford, I
01960 Pulse Engineering Co. . Santa Clara, Cal.
(2114 Ferroxcube Corp. of America . Saugerties, N.Y.
02116 Wheelock Signals, Inc. .. . Long Branch, N.J.
02286 Cole Rubber and PlasticsInc, ., . . . , Sunnyvale, Cal.
02660 Amphenol-Borg Electronics Corp. Broadview, Il
(2735 Radio Corp. of America, Semiconductor and Materials
Division e e e e e e . . Somerville, N.J.
02771 Vocaline Co. of America Inc. Old Saybrook, Conn.
02777 Hopkins Engineering Co. San Fernando, Cal.
02875 HudsonTool & Die . . . . . . . .. Newark, N.J.
03508 G.E. Semiconductor Prod. Dept P Syracuse, N.Y.
03705 Apex Machine & ToolCo. . . . . . . . . Dayton, Ohio
03797 EldemaCorp. . . . . . . . .. . Compton, Calif.
(3818 ParkerSealCo. . . . . . . . . Los Angeles, Cal.
03877 Transitron ElectricCorp. . . . . . . . Wakefield, Mass.
03888 Pyrofilm Resistor Co., Inc. . Cedar Knolls, N.J.
03954 Singer Co,, Diehl Div., Finderne Plant ., Sumerville, N.J.
04009 Arrow, Hart and Hegeman Elect. Co. . . Hartford, Conn.
(04013 Taruus Corp. e e e e e . Lambertville, N.J.
04062 Arco Electronic Inc. Great Neck, N.Y.
04217 EssexWire . . . . . . . . . Los Angeles, Cal,
04222 Hi-Q Division of Aerovox . Myrtle Beach, S.C.
04354 Precision Paper Tube Co, ., ., . + « « « Wheeling, 11,
04404 Dymec Division of Hewlett-Packard Co. Palo Alto, Cal.
04651 Svylvania Electric Products, Microwave Device Div.
. . Mountain View, Cal.
04673 Dakota Engr Inc . Culver City, Cal.
04713 Motorola Inc, Semiconductor Prod Div.,
..... Phoenix, Arizona
04732 Filtron Co.. Inc. Western Dw . Culver City, Cal.
04773 Automatic Electric Co. . Northlake, Il
04796  SequoiaWireCo, . . . . . . . . . Redwood City, Cal.
(4811 Precision Coil SpringCo. . . . . . . . . E1 Monte, Cal.
04870 P, M. Motor Company . . . Westchester, I11
04919 Component Mfg. Service Co. W, Bridgewater, Mass.
05006 Twentieth Century Plastics, Inc. . . , Los Angeles, Cal.
05277 Westinghouse Electric Corp. Semiconductor Dept.
.. R . . Youngwood, Pa.
00015-46
Revised: October 1969
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Code
No.

05347
05397
05574
05593
05616

05624
05728
05729
05783
05820
06004

06090

Ne1rE
MOLi O

06402
06540

06555
(6666
06751
06812
06980
07088
07126
07137
07138

07149
07233
07256
07261
07263

07322
07387

LY 4
MioaTd

Q7700
07829
07910
07933

07980

08145
08289
08358
08524
08664
08717
08718
08727
08792

08806

08984
09026
09134
09145
09250
09353
09569

09922
10214

Manufacturer Address
Ultronix, Inc. .

Union Carbine Corp Elect DlV
Viking Ind. Inc. P

Icore Electro-Plastics Inc . .
Cosmo Plastic (¢/o Electrical Spec Co.)

. San Mateo, Cal.
. New York, NY,
Canoga Park, Cal,

Sunnyvale, Cal,

. Cleveland, Ohio

Barber Colman Co. . . . . Rockford, Il
Tiffen Optical Co. . Roslyn Heights. Long Island, N.Y,
Metro-Tel Corp. . . . . . . « . Westbury, N.Y.
Stewart Engineering Co . Santa Cruz, Cal,
Wakefield Engineering Inc. . Wakefield, Mass.
Bassick Co., Div. of Stewart Warner Corp.
PR . . Bridgeport, Conn.

Redwood City, Cal.

ALt AT
. Rochester, N.Y.

. Chicago, I11.

Raychem Corp.
Dorisanl need T oscmale MNicndzonl Mo
Bausch and Lomb Optical C

E.T.A. Products Co. of America
Amatom Electronic Hardware Co., Inc.
e e e e e e e e . New Rochelle, N,Y,
Beede Electrical Instrument Co., Inc. . Penacook, N.H.
General Devices Co., Inc. Indianapolis, Ind.
Components Inc., Ariz. Div. . Phoenix, Arizona
Torrington Mfg. Co., West Div. . Van Nuys, Cal.
Varian Assoc. Etmac Div, . San Carlos, Cal,
Kelvin Electric Co. Van Nuys, Cal.
Digitran Co, . . Pasadena, Cal.
Transistor Electromcs Corp. Minneapolis, Minn.
Westinghouse Electric Corp Electronic Tube Div.
. N Elmira, N.Y.
. New York, N.Y.

Fﬂmohm Corp .
City of Industry, Cal,

Cinch-Graphik Co.
Silicon Transistor Corp. Carle Place, N.Y.
Avnet Corp. . . . . Culver City, Cal.
Fairchild Camera & Inst Corp Semiconductor Div.
. . Mountain View, Cal.
Minneapolis, Minn.
. Monterey Park, Cal
Mi. View Operations
e e e . . . Mountain View, Cal.
Technical Wire Products Inc. . . Cranford, N.J,
Bodine Elect. Co. . . . . . . . .. . . . .Chicago, Il
Continental Device Corp. . . . Hawthorne, Cal.
Raytheon Mfg. Co., Semiconductor Div.
. Mountain View, Cal,
Hewlett Packard Co., Boonton Radio Div.
. Rockaway, N.J.
U.S. Engineering Co. R Los Angeles, Cal,
Blinn, Delbert Co. . . . . . Pomona, Cal.
Burgess Battery Co. . Niagara Falls Ontario, Canada
Deutsch Fastener Corp. Los Angeles, Cal.
Bristol Co., The .. . . Waterbury, Conn.
Sloan Company ., . . . . Sun Valley, Cal,
ITT Cannon Electric Inc Phoemx Div. Phoenix Arizona
National Radio Lab. Inc. . . . Paramus, N.J.
CBS Electronics Semiconductor Operations Div. of CBS
Inc. . . . . Lowell, Mass.
General Electric Co Mmiature La.mp Denpt.
e e e . Cleveland, Ohio
Indianapolis, Ind.
. Costa Mesa, Cal,
. Houston, Texas
. Burbank, Cal.
. Chicago, Il
Newton, Mass,

Minnesota Rubber Co. '
Birtcher Corp. The

Sylvania Eiect. Prod. inc.,

Mel-Ram..,

Babcock Relays Div. e e e

Texas Capacitor Co, .

Tech. Ind. Inc. Atohm Elect

Electro Assemblies, Inc.

C & K Components Inc. .

Mallory Battery Co. of Canada, Ltd
« + « « « + +« Toronto, Ontario, Canada

. Norwalk, Conn,

Los Angeles, Cal,

Burndy Corp .
General Transistor Western Corp

From: Handbook Supplements
H4-1 Dated AUGUST 1966
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Code Code
No. Manufacturer Address No. Manufacturer Address
10411 Ti-Tal, Inc. — Berketey, Cal: 19589 Concoa—— P —Baldwin Park, Cal.
10646 Carborundum Co Nlagara Falls, N.Y. 19644 LRC Electronlcs e e e e Horseheads, N.Y.
11236 CTS of Berne, Inc. . Berne, Ind. 19701 Electra Mfg. Co. - . Independence, Kansas
11237 Chicago Telephone of Cahfornla Inc 20183 General Atronics Corp . . . . .Philadelphia, Pa.
. . So, Pasadena, Cal. 21226 Executone, Inc. . Long Island City, N.Y.
11242 Bay State Electronics Corp . . . . . . Waltham, Mass. 21355 Fafnir Bearing Co., The New Britian, Conn.
11312 Teledynea Ine., Microwave Div, . , . . . Palo Alto, Cal. 21520 Fansteel Metallurg!cal Corp . N. Chieago, 11,
11314 National Seal . . Downey. Cal. 23042 Texscan Corp. . Indianapolis, Ind.
11453 Precision Connector Corp . Jamaica, N.Y. 23783 British Radio Electromcs Ltd . Washington, D.C.
11534 Duncan Electronics Inc. AN . Costa Mesa, Cal. 24455 G.E. Lamp Division . . Nela Park, Cleveland, Ohio
11711 General Instrument Corp., Semiconductor Division, Prod- 24655 General RadioCo., . . . . . . West Concord, Mass.
ucts Group . Newark, N.J. 24681 Memcor Inc., Comp. Div. Huntington, Ind.
11717 Imperial Electronic, Inc . Buena Park, Cal. 26365 Gries Reproducer Corp, . . . New Rochelle, N.Y,
11870 Melabs, Inc. . . N . Palo Alto, Cal. 26462 Grobert File Co. of America, Inc. . Carlstadt, N.J.
12136 Philadelphia Handle Co e e . Camden, N.J. 26851 Compac/Hollister Co. . Hollister, Cal.
12361 Grove Mfg. Co., Inc. . Shady Grove, Pa. 26992 Hamilton Watch Co. e . . Lancaster, Pa.
12574 Gulton Ind. Inc Data System DlV. Alhuquerque, N.M. 28480 Hewlett-Packard Co. . . . . . Palo Alto, Cal.
12697 Clarostat Mfg, Co, . Dover, N.H. 28520 Heyman Mfg, Co. .. . Kenilworth, N.J.
12728 Elmar Filter Corp. . . W. Haven, Conn, 30817 Instrument Specialties Co., Inc . Little Falls, N.J.
12859 Nippon Electric Co., Ltd . Tokyo, Japan 33173 G.E. Receiving Tube Dept. . Owensboro, Ky.
12881 Metex Electronics Corp . Clark, N.J. 35434 Lectrohm Ine. . . Chicago, 111,
12930 Delta Semiconductor Inc. Newport Beach, Cal. 36196 Stanwyck Coil Products, Ltd
12954 Dickson Electronics Corp. Scottsdaie, Arizona . Hawkeshury, Ontario, Canada
13019 Airco Supply Co., Inc. . . Witchita, Kansas 36287 Cunnlngham, W H & Hill, Ltd,
13103 Thermolloy . . G e e e e Dallas, Texas . Toronto, Ontario, Canada
13396 Telefunken (GmbH) .. . . Hanover, Germany 37942 P.R. Mallory & Co., Inc. Indianapolis, Ind.
13835 Midland-Wright Div. of Paelflc Industnes Ine. 39543 Mechanical Industries Prod. Co. Akron, Ohio
. e e . . Kansas City, Kansas 40920 Miniature Precision Bearings, Inc. . Keene, N.H.
14099 Sem-Tech Newbury Park, Cal. 42190 Muter Co, . Chicago, Il
14193 Calif. Resistor Corp . Santa Monica, Cal. 43990 C.A. Norgren CO Englewood Colo.
14298 American Components, Inc . . Conshohocken, Pa, 44655 Ohmite Mfg. Co. R Skokie, IlL.
14433 ITT Semiconductor, A Div. of Int. Telephone & 46384 Penn Eng. & Mfg. Corp . Doylestown, Pa.
Telegraph Corporation . West Palm Beach, Fla. 47904 Polaroid Corp. . . Cambridge, Mass.
14493 Hewlett-Packard Company : . Loveland, Colo. 48620 Precision Thermometer & Inst Co . Southampton, Pa.
14655 Cornell Dublier Electric Corp. Newark, N.J. 49956 Microwave & Power Tube Div, . . Waltham, Mass.
14674 Corning Glass Works . Corning, N.Y, 52090 Rowan Controller Co. Westminster, Md.
14752 Electro Cube Inc, San Gabriel, Cal. 52983 Sanborn Company e e e Waltham, Mass.
14960 Williams Mfg, Co. . . San Jose, Cal. 54294 Shallcross Mfg. Co. . , . , ., ., . . . Selma, N.C.
15106 The Sphere Co., Inc. . Little Falls, N.J. 55026 Simpson Electric Co. . Chicago, 1.
15203 Wehster Electronics Co. .. . New York, N.Y. 55933 Sonotone Corp. . Elmsford N.Y.
15287 Scionics Corp. . e e e e . Northridge, Cal. 55938 Raytheon Co. Commerclal Appara.tus & System Div.
15291 Adjustable Bushmg Co Ce . N. Hollywood, Cal. So. Norwalk, Conn.
15558 Micron Electronics . Garden City, Long Island, N.Y. 56137 Spaulding Fibre Co.. Inc. . Tonawanda, N.Y.
15566 Amprobe Inst. Corp. .+ . . . Lynbrook, N.Y. 56289 Sprague Electric Co. . North Adams, Mass,
15631 Cabletronics . . Costa Mesa, Cal. 59446 Telex Corp. . . . Tulsa, Okla,
15772 Twentieth Century Corl Spnng Co . Santa Clara, Cal. 59730 Thomas & Betts Co P Elizabeth, N.J.
15801 Fenwal Elect. Inc. . Framingham, Mass. 60741 Triplett Electrical Inst. Co. . . Bluffton, Ohlo
15818 Amelco Inc. . Mountain View, Cal. 61775 Union Switch and Signal, Div. of Westmghouse Air Brake
16037 Spruce Pine Mica Co Spruce Pine, N.C. Co. ... e e . . Pittsburgh, Pa.
16179 Omni-Spectra Inc. Detroit, 111 62119 Universal Electrlc Co e e e e e Owosso, Mich,
16352 Computer Diode Corp. ., Lodi, N.J. 63743 Ward-Leonard Electric Co. Mt. Vernon, N.Y.
16585 Boots Aircraft Nut Corp. . . . Pasadena. Cal. 64959 Western Electric Co., Inc. . New York, N.Y.
16688 Ideal Prec. Meter Co., Inc., De Jur Meter D1v 65092 Weston Inst. Inc. Weston-Newa.rk Newark, N.J.
e e R Brooklyn, N.Y. 66295 Wittek Mfg. Co. . . . Chicago, 111
16758 Delco Radio Div. of G.M. Corp. . . Kokoma, Ind. 66346 Minnesota Mining & Mfg Co Revere MlncOm Div.
17109 Thermonetics inc. Canoga Park, Cal. . e e e e e e e St. Paul, Minn.
17474 Tranex Company . . Mountain View, Cal. 70276 Allen Mfg CO . .+« ... ... ...Hartford, Conn,
17675 Hamlin Metal Products Corp P Akron, Qhio 70309 Allied Control . . New York, N.Y.
17745 Angstrohm Prec. Inc. . No Hollywood, Cal. 70318 Allmetal Screw Product Co Inc . Garden City, N.Y.
17856 Siliconix Ine. e e e Sunnyvale, Cal, 70417 Amplex, Div. of Chrysler Cf_\rp. . . Detroit, Mich,
17870 McGraw-Edison Co e e e Manchester, N.H. 70485 Atlantic India Ruhber Works, Inc. . Chicago, Il
18042 Power Design PacificIne. . . . . Palo Alto, Cal. 70563 Amperite Co., Inc. . Union City, N.J.
18083 Clevite Corp., Semiconductor Div. Palo Alto, Cal. 70674 ADC Products Inc. Minneapolis, Minn.
18324 Signetics Corp. . Sunnyvale, Cal. 70903 Belden Mfg. Co. . Chicago, 11
18476 Ty-Car Mfg. Co., Inc. e . Holliston, Mass. 70998 Bird Electric Corp. . Cleveland, Ohio
18486 TRW Elect. Comp. Div. . . . . . Des Plaines, Il 71002 Birnbach Radio Co. . . New York, N.Y.
18583 Curtis Instrument, Inc. Mt. Kisco, N.Y. 71034 Bliley Electric Co., Inc. Erie, Pa.
18612 Vishay Instruments Inc. . Malvern, Pa. 71041 Boston Gear WOI'kS Div. of Murtay CO Of Texas
18873 E.I, DuPont and Co., Inc. Wilmington, Del. . Quincey, Mass.
18911 Durant Mfg. Co. . . Milwaukee, Wis. 71218 Bud Radlo Inc Willoughby, Ohio
19315 The Bendix Corp., Nav1gatlon & Control Div. 71279 Cambridge Thermionics Corp Cambridge, Mass.
. Teterboro, N.J. 71286 Camloc Fastener Corp. . . Paramus, N.J.
19500 Thomas A Edlson Industrles, DIV of McGraw-Edison 71313 Cardwell Condenser Corp. Llndenhurst L.I.,, N.Y.
Co. . . v s o e . .. .... WestOrange, N.J. 71400 Bussmann Mfg. Div. of McGraw-Edison Co. St.Loms, Mo.
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Table 6-5. Code List of Manufacturers (Cont.)
Code Code
No. Manufacturer Address No. Manufacturer Address
71436 Chicago Condenser Corp. . Chicago, Ill 77764 Resistance Products Co. Harrisburg, Pa.
71447 Calif, Spring Co., Inc. . Pico-Rivera, Cal. 77969 Rubbercraft Corp, of Calif, . Torrance, Cal.
71450 CTS Corp. . . . Elkhart, Ind, 78189 Shakeproof Division of Illinois Tool Works Elgin, I1L
71468 ITT Cannon Electrlc Inc Los Angeles, Cal. 78277 Sigma . . N So. Braintree, Mass.
71471 Cinema, Div. Aerovox Corp. . Burbank, Cal, 78283 Signal Indxcator Corp . New York, N.Y.
71482 C.P. Clare & Co. . Chicago, IlL 78290 Struthers-Dunn Inc. Pitman, N.J.
71590 Centralab Div. of Globe Umon lnc . Milwaukee, Wis. 78452 Thompson-Bremer & Co. . Chicago, Il
71616 Commercial Plastics Co. . . Chicago, I1L 78471 Tilley Mfg. Co. . San Francisco, Cal.
71700 Cornish Wire Co., The . New York, N.Y, 78488 Stackpole Carbon Co. . St. Marys, Pa.
71707 Coto Coil Co. Inc .. . Providence, R.1. 78493 Standard Thomson Corp. Waltham, Mass.
71744 Chicago Mlnlature Lamp Works .. . Chicago, Ill. 78553 Tinnerman Products, Inc. . Cleveland, Ohio
71785 Cinch Mfg. Co., Howard B. Jones Div, Chicago TH. 78790 Transformer Engineers San Gabriel, Cal.
71884 Dow Corning Corp. . .vudland Mich. 78947 Ucinite Co. e e . . Newtonville, Mags.
72136 Electro Motive Mfg. Co Inc . Willimantic, Conn. 79136 Waldes Kohmoor Inc Long Island City, N.Y.
72619 Dialight Corp. . . Brooklyn, N.Y, 79142 Veeder Root, Inc. . Hartford, Conn.
72656 Indiana General Corp Electronlcs Div. Keasby, N.J. 79251 Wenco Mfg. Co, . . . Chicago, 111,
72699 General Instrument Corp., Cap. Div. Newark, N.J. 79727 Continental-Wirt Electromcs Corp . Philadelphia, Pa.
72765 Drake Mfg. Co. . Harwood Heights, Il 79963 Zierick Mfg. Corp. . New Rochelle, N.Y.
72825 Hugh H. Eby Inc. . Philadelphia, Pa. 80031 Mepco Division of Sess1ons Clock Co. Morristown, N.J.
72928 Gudeman Co., . . Chicago, TIL 80033 Prestole Corp. . Toledo, Ohio
72962 Elastic Stop Nut Corp . . Union, N.J. 80120 Schnitzer Alloy Products Co Elizabeth, N.J.
72964 Raobert M. Hadley Co. . . Los Angeles, Cal. 80131 Electronic Industries Association, Any Brand Tube
72982 Erie Technological Products Inc . Erie, Pa. meeting ETA Standards-Washington, D.C.
73061 Hansen Mfg, Co., Inc. Princeton, Ind. 80207 Unimax Switch, Div. Maxon Electronics Corp.
73076 H.M. Harper Co. . . Chicago, TIL e e e e e e e Wallingford, Conn.
73138 Helipot Div. of Beckman Inst Inc Fullerton, Cal. 80223 United Transformer Corp. . New York, N.Y.
73293 Hughes Products Division of Hughes Aircraft Co. 80248 Oxford Electric Corp. . Chicago, IT11
. Newport Beach, Cal. 80294 Bourns Inc. R . Riverside, Cal.
73445 Amperex Elect Co . Hicksville, L.I., N.Y. 80411 Arco Div, of Robertshaw Controls Co . Columbus, Ohio
73506 Bradley Semiconductor Corp . New Haven, Conn. 80486 All Star Products Inc. Defiance, Ohio
73559 Carling Electric, Inc. . Hartford, Conn. 80509 Avery Label Co. Monrovia, Cal.
73586 Circle F Mfg. Co. . . Trenton, N.J. 80583 Hammarlund Co., Mars Hill, N.C.
73682 George K. Garrett Co., D1v MSL Industnes Inc. 80640 Stevens, Arnold, Co Inc . Boston, Mass.
. . . . . . Philadelphia, Pa. 80813 Dimco Gray Co. . . Dayton, Ohio
73734 F‘ederal Screw Products Inc. . . Chicago, I1L. 81030 International Instruments Inc . Orange, Conn.
73743 Fischer Special Mfg. Co. . Cincinnati, Ohio 81073 Grayhill Co. . . LaGrange, Il1,
73793 General Industries Co., The . Elyria, Ohio 81095 Triad Transformer Corp . . . Venice, Cal.
73846 Goshen Stamping & Tool Co. Goshen, Ind. 81312 Winchester Elec. Div. Litton Ind Inc QOakville, Conn,
73899 JFD Electronics Corp. . Brooklyn, N.Y. 81349 Military Specification . e e e e e e
73905 Jennings Radio Mfg. Corp. . . San Jose, Cal, 81483 International Rectifier Corp. El Sugundo, Cal.
73957 Groove-Pin Corp. . Ridgefield, N.J. 81541 Airpax Electronics, Inc. Cambridge, Maryland
74276 Signalite Inc. . Neptune, N.J. 81860 Barry Controls, Div, Barry anht Corp.
74455 J.H. Winns, and Sons Winchester, Mass. . Watertown, Mass.
74881 Industrial Condenger Corp. . . . Chicago, TH. 82042 Carter Precxsxon Electrlc Co . Skokie, Il
74868 R.F. Products Division of Amphenol—Borg Electromcs 82047 Sperti Faraday Inc., Copper Hew1tt Electnc Div.
Corp. . e e A . Danbury, Conn, e e e Hoboken, N.J.
74970 E.F. Johnson Co . . . Waseca, Minn. 82116 Electnc Regulator Corp . . Norwalk, Conn,
75042 International Resistance Co . Philadelphia, Pa, 82142 Jeffers Electronics Division of Speer Carbon Co.
75263 Keystone Carbon Co., Inc.’ . St. Marys, Pa. . . Du Bois, Pa.
75378 CTS Knights Inc. . Sandwich, Tl 82170 Falrcluld Camera & Inst Corp Space & Defense Systems
75382 Kulka Electric Corporatxon Mt. Vernon, N.Y. Div. . . . . . . . Paramus, N.J.
75818 Lenz Electric Mfg. Co. . Chicago, T1. 82209 Magurie Industnes Inc e e e . Greenwich, Conn.
75915 Littlefuse, Inc. Des Plaines, Il 82219 Sylvania Electric Prod. Inc,, Electronic Tube Division
76005 Lord Mfg. Co. Erie, Pa, - e . Emporium, Pa.
76210 C.W, Marwedel . San Francisco, Cal. 82376 Astron Corp. East Newark Harrison, N.J.
76433 General Instrument Corp., Mlcamold Division 82389 Switchcraft, Inc. . Chicago, IlL
Newark, N.J. 82647 Metals & Controls Inc., Spencer Products
76487 James Millen M. Co. Ine. Malden, Mass. e e e e e e . Attleboro, Mass.
76493 J.W. Miller Co, . . Los Angeles, Cal. 82768 Phillips-Advance Control Co. . Joliet, IlI,
76530 Cinch-Monadnock, Dw of Umted Carr Fastener Corp, 82866 Research Progucts Corp. . Madison, Wis.
.. . San Leandro, Cal 82877 Roltron Mfg. Co., Inc. Woodstock, N.Y.
76545 Mueller Electric Co. . Cleveland, Ohio 82893 Vector Electronic Co. . Glendale, Cal.
76703 National Union . Newark, N.J. 83058 Carr Fastener Co. Cambridge, Mass.
76854 Oak Manufacturing Co Crystal Lake, Il 83086 New Hampshire Ball Beanng. Inc Peterborough, N.H.
77068 The Bendix Corp., Electrodynamlcs Div, 83125 General Instrument Corp., Capacitor Div.
e .N. Hollywood, Cal, e e e e e e e . . Darlington, S.C.
77075 Paclflc Metals Co . . San Francisco, Cal. 83148 ITT Wire and Cable Div. Los Angeles, Cal.
77221 Phanostran Instrument and Electromc Co. 83186 Victory Eng. Corp, . . . Springfield, N.J.
e e e e e e e e e e e . So. Pasadena, Cal. 83298 Bendix Corp,, Red Bank Dw Red Bank, N.J,
77252 Philadelphia Steel and Wire Corp. . Philadelphia, Pa. 83315 Hubbell Corp. .. . . Mundelein, 11l
77342 American Machine & Foundry Co. Potter & Brumfield 83324 Rosanlinc. . . Newport Beach, Cal.
Div. . .. . . . . . Princeton, Ind. 83330 Smith, Herman H Inc Brooklyn, N.Y.
77630 TRW Electronic Components Dw Camden, N.J. 83332 Tech Labs Palisades Park, N.J.
77638 General Instrument Corp., Rectifier Div. Brooklyn, N.Y. 83385 Central Screw Co. Chicago, 11
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Code Code
No. Manufacturer Address No. Manufacturer Address
83501 Gavitt Wire and Cable Co., Div. of Amerace Corp. 94144 Raytheon Co., Comp. Div., Ind. Comp. Operations
e e e s e e e e e e s Brookfield, Mass, e e e e e e e e e e e . Quincy, Mass.
83594 Burroughs Corp Electronic Tube Div, Plainfield, N.J. 94148 Scientific Electronics Products, Inc. . Loveland, Colo.
83740 Union Carbide Corp. Consumer Prod. Div, 94154 Wagner Elect. Corp., Tung-Sot Div. Newark, N.J.
e e e e e e e . New York, N.Y. 94197 Curtiss-Wright Corp. Electronics Div.
83777 Model Eng. and Mfg., Inc. Huntington, Ind. e e e e e e e e East Patterson, N.J.
83821 Loyd Scruggs Co. . . Festus, Mo. 94222 South Chester Corp, . Chester, Pa.
83942 Aeronautical Inst. & Radlo Co . . ., Lodi, N.J, 94330 Wire Cloth Products, Inc. Bellwood, Il
84171 Arco Electronics Inc. Great Neck N.Y. 94375 Automatic Metal Products Co. Brooklyn, N.Y.
84396 A.J. Glesener Co., Inc. San Francisco, Cal, 94682 Worcester Pressed Aluminum Corp. . Worcester, Mass.
84411 TRW Capacitor Div. . Ogallala, Neb. 94696 Magnecraft Electric Co. . . . Chicago, Tl
84970 Sarkes Tarzian, Inc. . Bloomington, Ind, 95023 George A. Philbrick Researchers Inc . Boston, Mass.
85454 Boonton Molding Company . . . Boonton, N.J, 55236 Allies Products Corp. . . . . Diania, Fia.
85471 A.B. Boyd Co. San Francisco, Cal. 95238 Continental Connector Corp . Woodside, N,Y.
85474 R.M, Bracamonte & Co San Francisco, Cal, 95263 Leecraft Mfg, Co., Inca Long Island, N.Y.
85660 Koiled Kords, Inc. . . Hamden, Conn, 95265 National Coil Co. Sheridan, Wyo.
85911 Seamless Rubber Co. . . Chicago, Il 95275 Vitramon, Inc. . Bridgeport, Conn.
86174 Fafnir Bearing Co. N . Los Angeles, Calif. 95348 Gordos Corp. .. . . Bloomfield, N.J.
86197 Clifton Precision Products Co Inc Clifton Heights, Pa, 95354 Methode Mfg. Co. Rolling Meadows, Ill.
86579 Precision Rubber Products Corp . Dayton, Ohio 95566 Arnold Engineering Co. .Marengo, Il
86684 Radio Corp. of America, Electronic Comp. & Devices Div. 95712 Dage Electric Co., Inc. . Franklin, Ind.
e e e e e . . Harrison, N.dJ. 95984 Siemon Mfg. Co. . Wayne Il
86928 Seastrom Mfg. Co. . Glendale, Cal. 95987 Weckesser Co, . Chicago, Il1,
87034 Marco Industries . Anaheim, Cal. 96067 Microwave Assoc., West Inc Sunnyvale, Cal.
87216 Philco Corporation (Lansdale DlVllen) . Lansdale, Pa. 96095 Hi-Q Div. of Aerovox Corp. . Olean, N.Y.
87473 Western Fibrous Glass Products Co. San Francisco, Cal. 96256 Thordarson-Meissner Inc. Mt. Carmet, Il
87664 Van Waters & Rogers Inc. San Francisco, Cal. 96296 Solar Manufacturing Co. .. Los Angeles, Cal.
87933 Tower Mfg. Corp. . Providence, R.1. 96396 Microswitch, Div, of Minn.-Honeywell Freeport, 1.
88140 Cutler-Hammer, Inc. . . Lincoln, 1. 96330 Carlton Screw Co. . . Chicago, Il1
88220 Gould-National Batteries, Inc St. Paul, Minn, 96341 Microwave Associates, Inc. Burlington, Mass.
88698 General Mills, Inc. Buffalo, N.Y. 96501 Excel Transformer Co. . Oakland, Cal.
89231 Graybar Electric Co. . QOakland, Cal. 96508 Xcelite Inc. . Orchard Park, N.Y.
89473 G.E. Distributing Corp. . Schenectady, N.Y, 96733 San Fernando Elect Mfg Co San Fernando, Cal.
89665 United Transformer Co, . Chicago, Tl, 96881 Thomson Ind. Inc, . Long Island, N.Y.
90030 United Shoe Machinery Corp. . . . . . Beverly, Mass. 97464 Industrial Retaining Ring Co Irvington, N.J.
90179 U S Rubber Co., Consumer Ind. & Plastlcs Prod Div. 97539 Automatic & Precision Mfg. . Englewood, N.J.
. Passaic, N.J. 97979 Reon Resistor Corp. .. . Yonkers, N.Y.
90763 Umted Carr Fastener Corp . . Chicago, Il 97983 Litton System Inc., Adler-Westrex Commun Div.
9097( Bearing Engineering Co. . San F‘rancisco, Cal. . New Rochelle, N|Y.
91146 ITT Cannon Elect. Inc., Salem Dw Salem, Mass, 98141 R-Troni(,s In(, . Jamaica, N.Y.
912603 Connor Spring Mfg. Co. San Francisco, Cal. 98159 Rubber Teck, Inc. ., . Gardena, Cal,
91345 Miller Dial & Nameplate Co. . E1 Monte, Cal. 98220 Hewlett-Packard Co., Moseley Dw. . Pasadena, Cal.
91418 Radio Materials Co. . Chicago, I, 98278 Microdot, Inc. . So, Pasadena, Cal.
91506 Augat Ine, . Attleboro Mass, 98281 Scalectro Corp. . Mamaronech, N.Y,
91637 Dale Electromcs Inc Columbus, Nebr. 98376 Zero Mfg. Co. . Burbank, Cal.
91662 Elco Corp. . . . . Willow Grove, Pa. 98410 Etc Inc. . . . Cleveland, Ohio
91737 Gremar Mfg. Co., Inc . . Wakefield, Mass. 98731 General Mills Inc Electromcs D1v. Minneapolis, Minn.,
91827 K F Development Co. Redwood City, Cal. 98734 Paeco Div. of Hewlett-Packard Co. Palo Alto, Cal.
91886 Malco Mfg. Co., Inc. . . Chicago, Ill, 98821 North Hills Electronics, Inc. . . Glen Cove, N.Y,
91929 Honeywell Inc., Micro Sw1tch DlV Freeport, 11, 98978 International Electronic Research Corp. . Burbank, Cal,
91961 Nahm-Bros, Spnng Co. QOakland, Cal. 99109 Columbia Technical Corp. . New York, N.Y,
92180 Tru-Connector Corp. Peabody, Mass. 99313 Varian Associates . . Palo Alto, Cal
92367 Elgeet Optical Co., Inc, . . Rochester, N.Y, 99378 Atlee Corp. . Winchester, Mass,
92607 Tensolite Insulated Wire Co,, Inc Tarrytown, N.Y. 99515 Marshall Ind., Capautor D1v .. Mom’ovxa, Cal,
92702 IMC Magnetics Corp. Westbury, Long Island, N.Y, 99707 Control Sw:tch Division, Controls Co of America
92966 Hudson Lamp Co. . . .+ . Kearney, N.dJ. . . El Segundo, Cal.
93332 Slyvania Electric Prod. Inc Semlconductor Div. 99800 Delevan Electronics Corp. . East Aurora, N.Y,
. .+ . Woburn, Mass. 99848 Wilco Corporation Indianapolis, Ind.
93369 Robbins & Myers Inc. Pallisades Park, N.J. 99928 Branson Corp. Whippany, N.J,
93410 Stemco Controls, Div. of Essex Wire Corp. 99934 Rembrandt, Inc, N . . Boston, Mass.
e e e e e - . Mansfield, Ohio 99942 Hoffman Electronics Corp Semlconductor Div,
93632 Waters Mfg. Co. . Culver City, Cal. . . . El Monte, Cal.
93929 G.V. Controls ., . . . Livingston, N.J. 99957 Technology Instrument Corp. of Calif.
94137 General Cable Corp. - Bayonne, N.J. S e e e e e e e Newbury Park, Cal.

000QF Malco Tool and Die . . Los Angeles, Calif.
0000Z Willow Leather Products Corp Newark, N,J.
000AB ETA . England
000BB  Precision Instmment Components Co Van Nuys, Cal,
000CS Hewlett-Packard Co., Colorado Springs

e e e e . Colorado Springs, Colorado
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SECTION Vi
MANUAL CHANGES

7-1. INTRODUCTION. 7-3. In the interim, any necessary changes to the
information contained in this manual will be

7-2. This section will be used in future issues or
revisions of this manual to provide up-dating and
back-dating information.

with the manual.
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MANUAL CHANGES

— MANUAL IDENTIFICATION —

Model Number: g443a
Date Printed: June 1970

Part Number: 08443-90009

This supplement contains important information for correcting manual errors and for adapting the manual to
instruments containing improvements made after the printing of the manual.

Make all ERRATA corrections
Make all appropriate serial number related changes indicated in the tables below.

ke Manual Ct — Serial Prefix or Number . Make Manual Changes —

— Serial Prefix or Number —____ Make Manual Changes
All Errata
964-00220 1
104900271 2

P NEW ITEM

ERRATA

Page 1-3, Table 1-2, Test Equipment and Accessories:
Change Oscilloscope Sensitivity to 0.020 V/div.

Page 1-4, Table 1-2, Test Equipment and Accessories:
Add Recorder paper Std 5” rolichart 50 minor divisions HP 9270-1012 to Digital to Analog Converter/

Recorder.
Change Attenuator from HP 355D to HP H38-355D and accuracy to 0.01 dB.
Add Attenuator HP H38-355C Range 1.2 dB in 0.1 steps accuracy 0.01 dB.

Page 1-5, Table 1-2, Test Equipment and Aceessories:
Change AC Voltmeter Frequency Range to 20 Hz to 4 MHz.
Change last item, suggested model, to HP 7035B.

Page 2-1, Paragraph 2-15:
Change to read: Forced air cooling is provided by a cooling fan located in the A1 assembly.

Page 4-3, Figure 4-2:
Add: The low pass filter should be connected to the next higher output on the analyzer (Vertical Output).

This filter consists of a 100 4F capacitor across the digital voltmeter terminals. (The resistor in the low pass
filter detail is representative of the output impedance of the analyzer vertical output.)

Page 4.7: '
Change under X-Y RECORDER, words Vertical and Horizontal are reversed (first word in two paragraphs).
Figure 4-3:

Change Bandpass Filter, 10K resistor is the input.

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and 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 manual identification information from your supplement, or the model

number and print date from the title page of the manual,

=
H||

HEWLETT (ip, PACKARD

16 April 1971

Printed in U.S.A.



Page 2 08443-90009

Page 4-8:
Change SPECIFICATION sentence to end ; output 0 dBm.

Page 4-10, Paragraph 4-17:
Change SPECIFICATION to read: <3 x 107 per day (0.003 Hz/day at 1 MHz after warmup).

Page 4-11:

Delete by AMPLIFIER “to 1 MHz”
Add GAIN x 10.

Figure 4.5: Change figure as shown.

Page 4-12:

Paragraph 4-17, step 4, change three minor divisions to 1.5 minor divisions.

Paragraph 4- 18 change SPECIFICATION to read <8 x 10® (0.03 Hz) variation referenced to 100 MHz 0 —
55°C.

Page 5-4, paragraph 5-14, step 5:

Delete first sentence and change Test Point 4 to Test Point 1,
Page 5-8, paragraph 5-
Change Steps 3 and 6 to read “set TENTHS to 1.0” (not .1).
Change Steps 3, 4 and 5 ONES to UNITS. '

19:
to

Page 6-1, Table 6-1:
Change Al part number to 08443-60071.

Page 6-3, Table 6-3:
Change Al part number to 0844 3-60071.

Page 6-15, Table 6-3:
Add A9W1 08443-60058 Cable Assy, Green.
Add A9W2 08443-60057 Cable Assy, Violet.

Page 6-18, Table 6-3:
Change A11R20 to 51.1 ohms 1% 1 each, part number 0757-0394.
Change A11R19 and A11R21 to 121 ohms 1% 2 each, part number 0757-0403.

Page 6-23:
Change C6, C7, C8 and C9 part number to 0160-3453.

Page 6-25:
Add A18XA17 Connector PC 36 contact 1251-2026,

Page 6-26, Table 6-3:
Change 08553-6063 description to read “RF Output blocking capacitor assembly”.

Page 6-31, Table 6-4:

Add 5040-0031 Absorber, RF 2 each.

Change part number 1970-0042 Total Quantity to 8.
Page 6-32, Ta bi 6-4:
Change part number 9100-2878 to 9100-3121,

Add 08443-()0()18 Bracket, Regulator Mounting.

Add 08443-60009 Cable Assembly, instrument interconnect,

Page 6-33, Table 6-4:

Change part number 0844 3-60066 to 08443-60071.

Add 08443-60067 Cable Assembly 24V 1 each.

Add 08443-60068 A17 BCD Assy.

Change description of 08443-60049 to read “Cable, counter interconnect”,

Page 8-2, Table 8-1:
Change range of R12 to 3.16K to 4.75K

Page 8-19, Table 8-6A.
Add attached table 8-6A to page 8-19.



08443-90009 Page 3

Page 8-27, Figure 8-23:
Change A11R19 and A11R21 to 121 ohms.
Change A11R20 to 51.1 ohms,

Mhaingn Mranlring Adi tarnvinals 5 a
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LA ll‘;: a—l"e AT VOCLOGWU .
Page 8-29, Figure 8-27:

Change 14 (first 1.0 pH coil in -12V line) to L5.

Add blocking capacitor to output of A3 assembly.

Page 8-31, Figure 8-30:

Change ON-STBY switch to show STBY position grounded. +24 volts used as a reference should be labeled
“switched 24V™.

Change Q4 to PNP, not NPN as shown.

Page 8-35, Figure 8-33:

Label 81 “Pull to Center” and R13A/B “MARKER POSITION”.

Change part number of Q5 to 1854-0221.

Page 8-39, Figure 8-37:
Change values of A6R11 and AG6R12. They are reversed.

CHANGE 1

Page 2-1, Paragraph 2-15:
Add cooling fan,

Page 6-3, Table 6-2:
Add attached parts list.

Page 6-9, Table 6-3:
Add A6L12 9100-1630 51 uH 5%.

Page 8-39, Figure 8-37:

Add T.19 turoon A amittor and 02 amittar B1 o
LA AL BRFUUYY AR CIALIULACE GARAWA qu AAlIAUVAE iS4 paaa
Page 8-41:

Add attached figure to A1 Assembly.

Note

The modification to earlier serial numbered instruments is available from HP Service
Centers on a warranty basis. The kit part number is 08443-60074.

CHANGE 2

Add a filter to the cooling fan installed as a result of Change 1.

Parts required are: 3150-0214 Filter, Foam 1 each
08443-00048 Retainer, Filter 1 each

Add a label to the instrument for cooling fan filter cleaning.
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Table 6-2. Replaceable Parts

Reference HP Part Mfr. Manufacturers
Designation Number Qty Description Code Part Number
A1A2 08443-60070 1 Bd Assy, Motor and Driver 28480 08443-60070
A1A2C1 0180-0155 1 C:FXD Elect, 2.2 uF 20% 56289 150D225X
20 VDCW 0020A2
A1A2C2 0160-3451 1 C:FXD Cer, 0.01 uF +80 56289 C023B101F103Z-
-20% 100 VDCW 525-CDH
A1A2CR1 1901-0040 6 Diode:Si, 30 WV 30 mA 07263 FDG1088
-4
A1A2CR5 1901-0049 1 Diode:Sli, 50 PIV 28480 1901-0049
A1A2CRG, 1901-0040 Diode:S1, 30 WV 07263 FDG 1088
7
A1A2B1 3140-0487 1 Motor:DC 07829 B2246
A1A201 1863-0027 4 Transistor:Si, PNP 07263 Sibb4S
-4
A1A205 1854-0045 1 Transistor:Si, NPN 04713 2N956
A1A206 1853-0020 1 Transistor:S|, PNP 28480 1853-0020
A1A2Q7 1854-0071 1 Transistor:Si, NPN 28480 1864-0071
A1A2R1 0683-0335 1 R:FXD, Comp 3.3 ohm, 01121 CB0335
5%, 1/4W
A1A2R2, 0684-3311 2 R:FXD, Comp, 330 ohm, 01121 E83311
3 10%, 1/4W
A1A2R4, 0698-7255 2 R:FXD, Film, 6.19K ohm, 28480 0698-7255
5 2% 1/8W
A1A2R6 0698-7239 1 R:FXD, Film 1.33K ohm, 28480 0698-7239
2% 1/8W
A1A2R7 0698-7253 1 R:FXD, Film, 5.11K ohm, 28480 0698-7253
2%, 1/8W
A1A2CR1 1902-2094 1 Diode:Breakdown, 5.11V, 28480 1902-2094
2%
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Signal Path for BCD Information from Low Frequency Counter to Rear Panel

0844390009

Board
Low Frequency | Connector Mother Board BCD Board
Counter Al Board A1A3 Al8 Al17
08443-60037 08443-60039 j 08443-60016 08443-60039
XA1A1 XAl XA17 Digital Output
Connector Connector Connector Connector
Signal Pin No. Pin No. Pin No. Pin No.
AD 9 R 5 1 N
BO d 15 D 2
Co 8 S 4 26 Signals AQ, B0, CO and
Do K 14 E 27 | DO are right-most digit.
Al 11 N 7 3
Bl 10 P 6 4
Ci L 13 F 28
D1 M 12 H 29
A2 13 L 9 5
B2 N 11 J 6
C2 12 M 8 30
D2 P 10 K 31
A3 15 dJ 11 7
B3 R 9 L 8
C3 14 K 10 32
D3 S 8 M 33
A4 17 F 13 9
B4 T 7 ‘N 10
C4 16 H 12 34
D4 U 6 P 35
A5 w 4 ] 11
B5 A% 5 R 12
C5 18 E 14 26
D5 19 D 15 27
A6 21 B 17 13
B6 X 3 T 14
C6 20 C 16 38
D6 Y 2 U 39
A7 22 A 18 15
Blanking Z 1 A Blanking Blanked Gnd
Switch ‘Unblanked +5
Print XA5,1 A 48
Inhibit XA5, 2 B 22
+b 1 25, Blanking
Switch
Gnd 2 24, 50, 16, 40,
41, Blanking
Switch
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8-1. INTRODUCTION.

8-2. This section provides instructions for test-
ing, troubleshooting and repairing the HP Model
8443A Tracking Generator/Counter.

8-3. PRINCIPLES OF OPERATION.

8-4. Information relative to the principles of
operation appears on the foldout pages opposing
the Block Diagrams, Service Sheet 1 for the
Tracking Generator and Service Sheet 5 for the
Counter Section. This correlation of data will
enable the reader to quickly relate functions to
specific circuits — without having to look in dif-
ferent parts of the manual.

8-5. RECOMMENDED TEST EQUIPMENT.

8-6. Test equipment and accessories required to
maintain the model 8443A are listed in Table
1-2. If the equipment listed is not available,
equipment that meets the minimum specifications
shown may be substituted.

87. TROUBLESHOOTING.

8-8. Troubleshooting procedures are divided into
two maintenance levels in this manual. The first,

troubleshooting tree, is designed to isolate the
cause of a malfunction to a circuit or assembly.

89. The second maintenance level provides cir-
cuit analysis and test procedures to aid in isolat-
ing faults to a defective component. Circuit
descriptions and test procedures for the second
maintenance level are located on the page facing
the schematic diagram of the circuit to be
repaired.

8-10. After the cause of a malfunction has been
found and remedied in any circuit containing
adjustable components, the applicable procedure
specified in Section V of this manual should be

performed.
8-11. REPAIR.

8-12. MODULE EXCHANGE. For the benefit
of those who do not wish to repair at the com-
ponent level, a module exchange program has
been initiated for the Model 8443A. These
factory-repaired modules are available at a consid-
erable savings in cost over the cost of a new
module.

8-13. These exchange modules should be ordered
from the nearest Hewlett-Packard Sales/Service
Office using the special part numbers in Table 6-1

Figure 8-1. Model 8443A with Circuit Board Extended for Maintenance

81
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of this manual. Virtually all orders for replace-
ments received by HP offices are shipped the
same day received — either from the local office
or from a Service Center.

Model 8443A

8-17. PART LOCATION AIDS. The locations of
chassis mounted parts and major assemblies are
shown in Figure 8-18. The location of individual
components mounted on printed circuit boards or
other assemblies are shown on the appropriate

8-14. LINE VOLTAGE REQUIREMENTS. Dur-
ing adjustment and testing the model 8443A
must be connected to a source of power capable
of delivering 75 watts of power at 115 or 230
volts ac +10%, single phase. If adjustment of the
dc voltage regulators is required, the model
8443A should be connected to the ac source
through an adjustable auto-transformer. The line
voltage to the model 8443A may then be ad-
justed to check regulator action when the line
voltage is changed +10%.

8-15. SERVICING AIDS ON PRINTED CIR-
CUIT BOARDS. Servicing aids on printed circuit
boards include test points, transistor designations,
adjustment callouts and assembly stock numbers
with alpha-numerical revision information.

8-16. CIRCUIT BOARD EXTENDERS. Circuit
board extenders are provided with the Service
Kit. These extenders enable the technician to ex-
tend the boards clear of the assembly to provide
easy access to components and test points. See
Figure 8-1 for a typical example of extender

board use.

schematic page or on the page opposite it. The
part reference designator is the assembly designa-
tion plus the part designation. (Example: A10R1
is R1 on the A10 assembly.) For specific compo-
nent description and ordering information refer

to the parts list in Section VI

8-18. FACTORY SELECTED COMPONENTS.
Some component values are selected at the time
of final checkout at the factory. Usually these
values are not extremely critical; they are selected
to provide optimum compatibility with associated
components. These components, which are identi-
fied on the schematics with an asterisk, are listed
in Table 8-1. The recommended procedure for
replacing a factory-selected component is as
follows:

a. Try the original value, then perform the
test specified in Section V of this manual for the

b. If the specified test cannot be satisfac-
torily performed, try the typical value shown in
the parts list and repeat the test.

Table 8-1. Factory Selected Components

Designation Location Purpose Range of Values
R12 Front Panel To center range of CTR ADJ 3.16 — 16K to 4.75K
A6R22 HF Decade Adjust gain 24.6 to 38.3
A6R24 HF Decade Adjust dc level at input to 34-4 to 42.2
decade counter
A8RG Video Amp Unleveled output adjust 10, 23.7, 38.3, 56.2, 75, 100,
121, 167, 196, 215, 261,
287, 348, 383, 422, 511
(Resistor values given re-
solve gain in 1 dB steps.)
Al13R20 First Conv. Center range of TRACKING 348 to 1.47K
ADJUST potentiometer
Al14R33 Sense Amp 20 volt adjust 110 to 1.2K
Al14R38 Sense Amp 6 volt adjust 147K to 2.61K
Al14R43 Sense Amp -12 volt adjust 1.33K to 1.96K
A15R11 Rectifier +175 volt adjust 619 to 1.78K

8-2
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Table 8-2. Schematic Diagram Notes

SCHEMATIC DIAGRAM NOTES
Refer to MIL Std 15B for Symbols Not Shown

Resistance is in ohms and capacitance is in picofarads unless otherwise noted.
P/O = part of.

* Asterisk denotes a factory-selected value. Value shown is typical. Capacitors
may be omitted or resistors jumpered.

/) Screwdriver adjustment. O Panel control.

Encloses front panel designations. F~~77  Encloses rear panel designation.
p e

fald L . ) T TR TR, W N U
- LIrCuli assemply poraeriine.

_____ Other assembly borderline.

Heavy dashed line with arrows indicates path and direction of main feedback.

Wiper moves toward CW with clockwise rotation of control as viewed from shaft
or knob.

Numbers in stars on circuit assemblies show locations of test points.

Encloses wire color code. Code used (MIL-STD-681) is the same as'the resistor

color code. First number identifies the bhase color, second number the wider

stripe, and the third number identifies the narrower stripe. E.g., denotes
white base, yellow wide stripe, violet narrow stripe.

Voltage regulator (breakdown diode).

Denotes Field Effect transistor (FET) with N-type base.

Denotes FET with P-type base.

Denotes Capacitive diode (Varicap, varactor).

Denotes Silicon Controlled Rectifier.
P-Type Metal Oxide Substrate FET (MOSFET)

N-Type Metal Oxide Substrate FET (MOSFET)

@@@@@@g % . 4
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c. If the test results are still not satisfac-
tory, substitute various values within the toler-
ances specified in Table 8-1 until the desired
result is obtained.

Diagram Notes, provides information, relative to
symbols and values shown on schematic diagrams.

8-20. GENERAL SERVICE HINTS.

8-21. The etched circuit boards used in Hewlett-
Packard equipment are the plated-through type
consisting of metallic conductors bonded to both
sides of an insulating material. The metallic con-

@il AsUialilly ALt lial. LI 8 8L V- 8 § 3 1 04

ductors are extended through the component
holes by a plating process. Soldering can be per-
formed on either side of the board with equally
good results. Table 8-3 lists recommended tools
and materials for use in repairing etched circuit
boards. Following are recommendations and pre-
cautions pertinent to etched circuit repair work.

a. Avoid unnecessary component substitu-
tion; it can result in damage to the circuit board
and/or adjacent components.

Model 8443A

b. Do not use a high power soldering iron
on etched circuit boards. Excessive heat may lift
a conductor or damage the board.

c. Use a suction device (Table 8-3) or
wooden toothpick to remove solder from com-
ponent mounting holes.

CAUTION

Do not use a sharp metal object such as
an awl or twist drill for this purpose.
Sharp objects may damage the plated-
through conductor.

d. After soldering, remove excess flux from
the soldered areas and apply a protective coating
to prevent contamination and corrosion.

8-22. COMPONENT REPLACEMENT. The fol—

lowing procedures are recommended when co

ponent replacement is necessary:

a. Remove defective

board.

component from

Table 8-3. Etched Circuit Soldering Equipment

Item Use Specification Item Recommended
Soldering tool Soldering Wattage  rating: 47-1/2 — Ungar #776 handle with
: Unsoldering 56-1/2 . *Ungar #4037 Heating Unit
Tip Temp: 850 — 900
Soldering* Tip Soldering *Shape: pointed *Ungar #PL111
Unsoldering
De-soldering aid To remove molten sol- Suction device Soldapullt
der from connec- by Edsyn Co., Arleta,
tion California
Resin (flux) Remove excess flux Must not dissolve etched circuit -| Freon
solvent from soldered area base board material or con- Aceton
before application ductor bonding agent .
of protective Lacquer Thinner
coating Isopropyl
Alcohol (100% dry)
Soider Component replace- Resin (flux) core, high tin con-
ment tent (60/40 tin/lead), 18
Circuit board repair gauge (SWG) preferred
Wiring
Protective Contamination,‘ COIro- Good electrical insulation, cor- Krylon B ** #1302
Coating sion protection rosion-prevention properties Humiseal Protective Coating,

Type 1B12 by Columbia
Technical Corp., Wood-
side 77, New York

tip temp of 750 — 800 ) and Ungar
**Krylon, Inc., Norristow, Pennsylvania

*For working on etched Boards: for general purpose work, use Ungar #1237 Heating Unit (37.5W,
1,113 1/8 inch chisel tip

8-4
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b. If component was unsoldered, remove
solder from mounting holes with a suction device
(Table 8-3) or a wooden toothpick.

c. Shape leads of replacement component

d. Insert component leads into mounting
holes and position component as original was
positioned. Do not force leads into mounting
holes; sharp lead ends may damage the plated-
through conductor.

AMHhAioh n

LAlviiU gLl 4
sides of the circuit board are accessible,
axial lead components such as resistors
and tubular capacitors, can be replaced
without unsoldering. Clip leads near
body of defective component, remove
component and straighten leads left in
board. Wrap leads of replacement com-
ponent one turn around original leads.
Solder wrapped connection and clip off
excess lead.

823. BASIC SERVICE INFORMATION.

8-24. Since basic service information appears in
the Spectrum Analyzer Service Manual, it will not
be repeated here.

At v A whon hath
Ouv 1 G WiNACH O0ul
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825. LOGIC CIRCUITS AND SYMBOLS.

8-26. The following paragraphs and illustrations
provide basic information about logic circuits and
symbols. While a complete treatment of the sub-
ject is not within the scope of this manual, it is
believed that this material will help the technician
experienced with analog devices, who has had
little or no experience with digital circuits.

8-27. The circuits discussed are digital in nature;
their outputs are always in one of two possible
states, a ““1” or “0”. These two states are also
referred to as being either high (H) or low (L).
The high and low states are relative; low must be
less positive (more negative) than high, both
states may be positive or negative, or high may
be positive and low negative. In positive logic the
more positive (H) state is a logical “1™ and the
more negative (L) state is a logical “0”. In nega-
tive logic the more negative (L) state is a logical
“1” and the more positive (H) state is a logical
C¢O93.

8-28. Two of the basic “building blocks” of
logic circuits are the AND and OR gates. The
symbols and truth tables for basic AND and OR
gates are shown in Figure 8-2.

AND

X=AeB
(X EQUALS A AND B}

OR

X=A+B
(X EQUALS A OR B}

A B X A B X

H H H H H H

H L L H L H

L H L L H H

L L L L L L
Figure 8-2. Basic AND and OR Gates

8-5
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8-29. BASIC AND GATE (Positive logic). The
basic AND gate is a circuit which produces an
output “1” when, and only when, a “1” is ap-
plied to all inputs. As shown in Figure 8-2, term-
are both high. The dot (®) shown in the AND
gate is the logic term for AND. The term for a
simple two input AND gate is X = A e B (X
equals A and B). AND gates may be designed to
have as many inputs as required to fill a specific
requirement.

8-30. BASIC OR GATE (Positive logic), The
basic OR gate is a circuit which produces a “1”
output when any one, or all of the inputs are in
a “1” state. As shown in Figure 8-2, terminal X
will be high when either terminal A or terminal
B, or both are high. The + shown in the OR gate
symbol is the logic term for OR. The term for a
simple two input OR gate is X = A + B (X equals
A or B). OR gates may be designed to have as
many inputs as required for specific needs.

8-31. The symbols for AND and OR gates differ
in that AND gate symbols have a flat input side
and a rounded output side while OR gate
symbols have a concave input side and a pointed
output side.

Section VIII
Service

8-32. TRUTH TABLES. Truth tables provide a
means of presenting the output state of logic de-
vices for any set of inputs in tabular form. Truth
tables contain one column for each of the inputs
tables the column notations are usually H or L
(for high and low) or, for binary notation, “1” or
“0”. More complex truth tables use other terms
which will be explained where these tables appear

in the text.

8-33. LOGIC INVERSION. Adding inversion to
AND and OR gates changes their characteristics.
Inversion is usually accomplished by adding an
inverter stage (common emitter) in front of an
input or after an output. A circle added to the
input or output leads indicates the portion of the
circuit in which the inversion takes place. The
simplest of these devices are AND and OR gates
in which the output is inverted. These gates are
called NAND (for Not AND) and NOR (for Not
OR). Basic NAND and NOR gates are shown in
Figure 8-3. When all inputs and outputs of an
AND gate are inverted, it functions as an OR
gate. When all inputs and outputs of an OR gate
are inverted, it functions as an AND gate. Figure
8-4 provides information relative to various gate
inversion functions. )

X=AeB
(X EQUALS NOT A AND B)

[l = = = o B 5
—|lxT|—|{xT|w
T |{xT | |— X

X =A+B
{X EQUALS NOT A OR B)

—|lm|lT|T]|>»
=] |xT|w
f Il N O el - 4

Figure 8-3. Basic NAND and NOR Gates
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A B c D
A —d A — A —d A —
X X X X
B —Q B — B —O B —
X=A+B X=AeB X=AeB X=AeB
X >— X X X
B — S B—q B— B—q
X=A+B X=ﬁ X=A+B X=A+B
A B X A B X A B X A B X
H H H H H H H H L H H L
H L H H L L H L L H L H
L H H L H L L H L L H H
L L L L L L L L H L L H

Figure 8-4. Logic Comparison Diagrams

8-34. When inversion is used the designation at
the inverted terminal is frequently termed A (not
A), B (not B), X (not X), etc. Table 8-4 shows
basic logic, circuits and associated symbology.

8-35. BINARY CIRCUITS. Many types of flip-
flops are used in binary circuits. Each half of a
flip-flop is in one of two states at any given time.
The outputs are complementary; when one stage
is on, the other is off. The outputs are termed 1
and 0, high and low, or true and false, by the
same rules that apply to AND and OR gates. The
outputs may be identified in many different
ways. This text identifies these outputs as Q and
Q for the sake of uniformity. Basic flip-flops
which are particularly adaptable to binary circuits
and combinations of flip-flops are discussed in
the following paragraphs.

836. BASIC NOR GATE FLIP-FLOP. Figure
8-5 illustrates a flip-flop constructed with two
NOR gates. Operation of the circuit is described
below. Assume that initially Q is high and Q is
low, and A and B are both low. When a high is
applied to input A, Q goes low and since_there
are now two lows applied to NOR gate 2, Q will
go high. The @ high is applied back to NOR gate
1, but since @ is already low, no change in state
results. When a high is applied to input B the
flip-flop again reverses state. Since the flip-flop
will remain in the last state to which it is set, it
“remembers” which signal was last received, and
can be used as a memory circuit.

8-10

8-37. TRIGGERED FLIP-FLOP. Figure 8-6 il-
lustrates a triggered flip-flop which changes state
each time a pulse of a given polarity is applied to
the input. The output of a triggered flip-flop is a
square wave at one half the frequency of the
input triggers. In the circuit shown in Figure 8-6
the input may be negative going triggers or a
square wave. If the input is a square wave it will
be differentiated by C2 to produce both negative
going and positive going pulses. Assume that ini-

tially Q is low (Q2 on) and Q is high (Q1 off).

Figure 8-5. Basic NOR Gate Flip-Flop
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Figure 8-6. Triggered Flip-Flop

Ty

When a negative going trigger appears at the junc-
tion of CR1 and CR2 it has no effect on Q2
through CR2 because output Q is low. However,
CR1 is forward biased by the high at Q and the
trigger is coupled to the collector of Q1. As the
collector of Q1 is driven in a negative direction
the trigger is also coupled through C1 to the base
of Q2. As Q2 begins to cut off, the positive going
collector voltage is coupled to the base of Q1
through C3 to drive Q1 into conduction. The
process is regenerative; Q2 cuts off quickly and

Q1 opes into saturation. The next necative oping

gL HYUTS IS SavdiGuiVii. 1T LAV 1Cgauive gluilig

trigger reverses the procedure just described.

8-38. RESET-SET (RS) FLIP-FLOP. Figure 8-7
shows an RS flip-flop. The RS flip-flop has two
inputs, S for Set and R for Reset (sometimes
labeled S for set and C for clear). Assume that
initially Q@ is high (Q2 off) and Q is low (Q1 on).
In this state the flip-flop is set and a positive
pulse at the set input will not affect the circuit.
When a positive pulse is applied to the reset input
it is coupled through C4 and CR2 to the base of
Q2. Q2 begins to conduct and the negative going
collector voltage is coupled through C3 to the

base of Q1 to cut off Q1. The process is regener-
ative; Q1 is quickly cut off and Q2 saturates. The
flip-flop will remain in the reset state until a posi-
tive set pulse is applied through C2 and CR1 to
the base of Q1. Note that operation of the RS
flip-flop is the same as operation of the basic
NOR gate flip-flop described in paragraph 8-36.

8-39. RST FLIP-FLOP. Figure 8-8 illustrates a
RST flip-flop which is a combination of reset-set
and triggered flip-flops. In the circuit shown, neg-

atign +rigonr 1lang wrill malen 4lan in_Flarm Alhanmon
GALIVD Wiga Ol t}ulnco VV-ll.]. 111ancT uviicT J.l.lt}'l.lUlJ L/lla.llst:

states. Positive pulses are required for the set _and
reset inputs. A positive set input will cause Q to
go high and a positive reset pulse will cause @ to
go high.

8-40. CLOCKED JK FLIP-FLOP. A clocked JK
flip-flop is triggered by an input clock pulse when
certain conditions prevail at the J and K inputs.
Figure 8-9 illustrates the logic symbol for a JK
flip-flop derived from a RS flip-flop and two
three-input AND gates. Figure 8-10 shows a typi-
cal JK flip-flop integrated circuit schematic dia-
gram. JK flip-flops have three inputs (4, K and

8-11
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Figure 8-7.

Clock) and complementary outputs. JK flip-flops
“used as decade counters also have clear or reset
inputs, preset and in some cases, a blanking in-
put. When the J and K inputs are both high the
flip-flop changes state every time a clock pulse
appears; operation is the same as a triggered flip-
flop. When the J input is high and the K input is
low Q will go high; operation is the same as the
reset in RS flip-flops. When the J input is low
and the K input is high Q will go high; operation
is the same as the reset in RS flip-flops. When the
d and K inputs are both low clock pulses do not
affect the circuit. Frequently JK flip-flops are
shown schematically with no connection shown
to the 4 and K inputs; when this occurs, both d
and K are actually held high and the circuit func-
tions as a triggered flip-flop.

8-41. BINARY LOGIC. The following para-
graphs will explain the basic binary logic required
to understand the operation of the dividers and

din A nmcramd s 11onAd T ~w
decade counters used in a frequency counter.

<

8-42. In frequency counters the decimal num-
bers 0 through 9 are displayed on each readout
device. For this reason, only binary numbers
0000 through 1001, which correspond to decimal
numbers 0 through 9 will be discussed in this
text. The only exception to this is the discussion
of Figure 8-11 which follows.

812

RS Flip-Flop

8-43. Figure 8-11 illustrates four triggered flip-
flops in series, with the Q outputs of the first
three driving the trigger inputs of the next flip-
flop. Since each flip-flop is triggered only by neg-
ative going excursions of the input signal, each
provides one cycle of output signal for two cycles
on input signal. The flip-flops, then, are weighted
in ascending powers of two. The first flip-flop has
a weighted value of 2° (1), the second has a
weighted value of 2! (2), the third has a
weighted value of 22 (2 x 2 = 4) and the fourth
has a weighted value of 2° (2 x 2 x 2 = 8).

8-44, Assume that initially the flip-flops in Fig-
ure 8-11 were all set to 0 (Q low). When seven
input cycles have been received the flip-flops have
operated as follows; the first has been turned on
(Q high) by inputs 1, 3, 5 and 7, and turned off
(Q low) by inputs 2, 4 and 6. The second flip-
flop has been turned on by the first and third
outputs of the first flip-flop (coincident with ini-
tial inputs 2 and 6) and turned off by the second
output of the first flip-flop (coincident with ini-
tial input 4). The third flip-flop has been turned
on by the first negative going output of the
second flip-flop (coincident with initial input 4).
The fourth flip-flop has not been triggered
because there has been no negative going output
from flip-flop three. The first three flip-flops are
now in the 1 state (Q high) and the binary state
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Figure 8-8. RST Flip-Flop
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110. Their decimal weighted value then is 2°
1 + 922 =1 + 2 + 4 ="17. The next negative
input to the chain will cause the first three flip-
flops to go off and the fourth to go on. The bi-
nary state then is 0001; the decimal weighted

valueis 0 +0+0+22=0+0+0+8=8.

ot
wn

+
DO =

8-45. As the timing diagram in Figure 8-11 in-
dicates, four flip-flops in this configuration are
capable of counting up to 16. Since only the
decimal digits 0 through 9 are used in counter
circuits, a means must be provided to limit the
count to ten. A means must also be provided to
reset the flip-flops to zero before beginning a new
count. The means by which these facilities are
provided are discussed in later paragraphs.

8-46. Since binary numbers, like decimal num-
bers, are written in ascending order from right to
left, the weighted values of the flip-flops are
easier to understand in 8, 4, 2, 1 order. Table 8-6
lists the true binary numbers for 8, 4, 2, 1 binary
weights and their decimal equivalents.

8-47. A SIMPLE 8421 BCD CODE DECADE
COUNTER. Figure 8-12 illustrates a simplified
decade counter using triggered RS flip-flops. This
circuit operates like the circuit shown in Figure
8-11 up through decimal count 9 (binary 1001).

|

J. )
_JS Q

Figure 8-9. Clocked JK Flip-Flop
8-13
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Figure 8-10. JK Master-Slave Flip-Flop (Typical)
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Table 8-5. JK Flip-Flop Truth Table When the tenth pulse is received at the input flip-

flop point A goes low, flip-flop point B goes high

Before Trigger | After Trigger and the flip-flops are temporarily in the 1010

— — state. Almost immediately the output from B

d K Q Q Q Q causes D to reset and the output from D then

causes B to reset. The end result is that all flip-

0 0 1 0 1 0 flops are reset to 0 by the tenth pulse and are

0 1 1 0 0 1 ready to begin the next count. This circuit is use-

1 0 0 1 1 0 ful as a divide by ten decade. To be used as a

4 4 . 3 3 ~ frequency counter a reset must be provided to

+ * v * * ¥ reset all flip-flops to zero when the count ends at

Table 8-6. 15 Count Binary Truth Table

a number other than ten.

8-48. BLANKING DECADE COUNTER. Figure

Q19 Nirctiratoe o hlanling Jdorade cmitmdor Mk
O-Lo lillbdliaittd a Uldllhllls uciayrce Couiiuers., 11e

circuit will divide by ten and provide BCD (bi-
nary coded decimal) outputs for decimal numbers

8-16

- 0 through 9. In addition, the A, B, C and D out-
Binary puts may be set to 1111 (15) to cause the nu-
g = 93 4= o 9= g1 1 = 99 | Decimal merical readout device to be blanked.
8-49. The output of the blanking control NAND
0 0 0 1 1 gate is normally high. When the JK flip-flops are
0 0 1 0 2 reset their @ outputs go high. After reset and be-
0 0 1 1 3 fore the frequency count begins the outputs of
0 1 0 0 4 the A, D, B and C NAND gates are normally low
0 1 0 1 5 because both inputs are high. Now if the blanking
control input goes high and Q of the first flip-
0 1 1 0 6 flop is high, the blanking control NAND gate out-
0 1 1 1 7 put goes low and the outputs of the A, D, B and
1 0 0 0 8 C NAND gates go high. In actual use, inverters
1 0 0 1 9 follow the A, D, B and C NAND gates to provide
1 0 1 0 10 a negative logic BCD output of 1111 (decimal
1 0 1 1 11 15) to the decoders which have no gate to accept
1111, so none of the elements in the numerical
1 1 0 0 12 readout devices are energized.
1 1 0 1 13
1 1 1 0 14 8-50. BUFFER-STORE. In frequency counters
1 1 1 1 15 it is necessary to transfer the information stored
0 0 0 0 0 in the decade counters to display decoders prior
to starting the next count. Isolation must also be
8 4 2 1
—L21qu s| 1 —Hauw s| 7 —aw s| 1 —Xow s| 7
——Q(0) R [ QO R Qo R e Q) R
Figure 8-12. 8421 BCD Decade Counter
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provided to prevent the display from being af-
fected by a count while it is in progress. Figure
8-14 shows a typical buffer-store circuit.

851. The terminals labeled A, B, C and D at the

Section VIII
Service

and the A output is low. At the same time the
input to the A inverter is low, so A is high. Oper-
ation of the B, C and D circuits is identical to
the A circuit. Typlcally the A, B, C and D out-
puts are used to drive decoders and the A, B, C

bottom of Figure 8-14 are connected to the out-
puts of the decade counters. Operation of the
buffer-store is described below. Normally the in-
put labeled TRANSFER is high the inverter out-

Aoy oy v

pub is low and all of the AND gabcb between the
BCD inputs and the RS f{lip-flops are disabled.
When the transfer pulse appears one of the two
AND gates between the inputs and the RS flip-
flops goes high. Assume that when the transfer
pulse appears the A input is low. The output of
the reset AND gate of the first RS flip-flop goes
high, the input to the A inverter goes high and
the inverter output goes low. If the A, B, C and
D outputs are to be used, the GATE input must
be high in order for the output NAND gates to
function. With the A input low the input to the
A NAND gate from the RS flip-flop will be low
and the NAND gate output will be high. When
the A input is high the set AND gate output is
high, both inputs to the A NAND gate are high

and D outputs are used to drive recorders, Digital
to Analog converters, etc.

8-52. DECODER-DRIVER. Decoder-drivers pro-

vido nae +0 ‘“4ranalata?? +ha DOD L
Vige a means to viakiipia v LT Duys u.uuuy LUUC

to a decimal equivalent to drive numerical read-
out devices. Figure 8-15 shows ten four-input
AND gates connected as a decoder. Each AND
gate will respond to one, and only one, of the
binary equivalents of decimal numbers 0 through
9. Example: the number 1 gate will provide a
high output only when A is low and B, C and D
are high.

8-53. INTEGRATED CIRCUITS. Many circuits
used in counters and other equipment are avail-
able as integrated circuits. The last three circuits
discussed are all available as integrated circuits.
Figure 8-16 shows some of the packages used for

integrated circuits.

210
ouT
J Q J Q L |- J Q J Q
INPUT c cC A ¢ c B cC ¢
K Q K qQ Q o} K Q
i R R R, R
RESET
BLANK ING CONTROL /)O |
A D B c
T L ¢
B
D
A

Figure 8-13. Blanking Decade Counter

817
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resolution switch positions. oar

Remove A1l with 8443A on,

NO check for 0 volt at the appro-
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switch hoard.
In the bad resolution posi- | no . . F;I'est
tion, the decimal point S jr————]g— esolution oint

aperly located.
praperty 1 kHz 7
100 Hz )
YES
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The appropriate test point is
grounced
Replace A5 Time Base. *YES }NO

Replace Al

Low Freq Replace

Counter Switch Board

0.K. in MARKER Mode but | NO
not in SCAN HOLD Mode.

lvss
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board.

Figure 8-17. Troubleshooting Tree (Sheet 1 of 2)
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. Mode- MARKER a———
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Replace A7
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Counter is operating in
MARKER and SCAN HOLD
Modes but is indicating the
wrong freguency.
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1753

Difficulty is confined to one
digit; eg., one digit is not
working, or is displaying the
wrong number or is display-
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lves
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the nixie in the defective dig-
it.

NO

ND
| YES
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This relationship exists (but
the number displayed is the
incorrect frequency).

YES

Counter reads zero.

i

Rightmost number is blank
but A, B, Tand D readings
correspond to one of the dig-
its shown in table,

YES

lvEs

ND

Y

Rightmost number_is blank
but A, B, C and D readings
do NOT correspond to one of
the digits shown in the table.

F

Then the relationship does
not exist, so Al is defective
and should be replaced.

Replace AB

g

Replace A1

With 8443 in MARKER
mode, connect the A8 assem-
bly output which goes to AB
ussembly to the 8553 RF
input. The level is 218 dBm,

Put 8443 in SCi
Mode and set resol
kHz, Check ASTPY
for the following ay
waveform:

+5 — e - W

Waveform is @

| YES

IYE

Y

Remove the A1 assembly and
check for the following volt-
ages on the switch board in
both the MARKER and
SCAN HOLD modes.

TP 9 424 5
TP 10 -12 £5

These voltages exist?

NO

Put 8443 in SCA
Mode and set res
10 Hz. Disconnect 1
AB ihai goes to Al
nect scope to that
using appropriate
Scope displays an
cal square wave
quency is one tenth

frequency?

rss

P

Replace A6 Hi Freq Decade.

Replace A1l ﬁ
—

Replace A16 switch board.

Replace AB

Difficulty is in A8 assembly
or other part of RF section.

COUNTER TROUBLESHOOTING
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. Controls not men-

tioned in the following
tests need not be ad-
justed. They are pro-
perly set from the pre-
vious test, or do not
affect the test being

made.

. All tests are based on

the model 8443 A being
interconnected with an
analyzer  which s
known to be operating

properly.

. It is assumed in rf sec-

tion tests that the rf
output is missing or
that the level and/or
flatness is not as speci-
fied.

. Since the model 8443A

rf output level is large-
ly determined by the
ALC assembly, a devia-
tion of t2 dB or so
from that illustrated is
permissible in individ-
ual tests. However, the
minimum signal levels
specified in each test
must be met.

. In several of the ana-

lyzer CRT displays a
signal other than that
shown may be ob-
served. Usually these
signals may be ignored;
they are mixing pro-
ducts which are filtered
out in later stages.

. If the rf output is as

specified and the
counter section is not
operating properly, or
if the scan hold func-
tion is not operating
properly, proceed to
the “COUNTER SEC-
TION TROUBLE-
SHOOTING TREE”.
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Service Sheet 4 and make
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YES —_—




. Check the +6, +24, +20
S&E&g and -12 volt test points on
the A14 assembly and the
+1175 volt test point on the | YES R
YES mother board. Refer to v
paragraph 5-13 for toler- NO
ances. All voltages are
" present.
y i
yTBY lamp or wiring or Y
'OWER switch is defec-
ive. Refer to Service Sheet 4 .
and check for shorts be- | YES| Refer to Service Sheet 4
tween the A14 test points [ag— and check the voltages at
and ground. Next check the A15 fuse test pOil’ltS,
the series regulators by re- Voltages are present at the
ER switch and moving both A14 and A15 fuse test points.
and checking the base to
emitter resistance from the lNO
pins shown on Service
Sheet 4. The +175 volt
series regulator should Fivet ahank tha frone am
line fuse. Fuse YES have a b-e resistance (f()]_‘- Fig i f) Liiocun LIIT LUDTD Ul
ward biased) of approxi- tl;le 1?1;1115 ?ssenébly. Then
mately 600 ohms. The check the transiormer sec-
‘NO other series regulators ondaries;  replace T1 if
NO should have a b-e resist- .I}ic:is‘?fyﬁ.m If‘_f?f{eg: tff
VUlbdng are Plcb\:llh < L1
Replace line fuse. New ;1fn Cti e(:g :?eoﬁt) zﬁgrt(;h::lz transformer secondaries re-
fuse burns out. the series regulators check place the A15_ assembly or
. refer to Service Sheet 4
lYES good, repair or replace the and make the necessary re-
Al4 assembly. .
pairs.
Remove the connector
yo | from the top of the Al5 *
— rectifier assembly and in-
stall a new line fuse. Line
fuse again burns out. Connect the model 8443 A NO
Al3 assembly 50 MHz —
iYES output to the analyzer RF
INPUT wusing the HP
1250-1236 adapter.
The power transformer or
line voltage switch or wir- Set the analyzer SCAN
ing are probably defective. WIDTH PER DIVISION to
2 MHz,
50 MHz signal is -28 dBm
minimum. YES
Refer to Service Sheet 10 —® Connect the 50 MHz out-
and check the ON lamp, put from the A12 as-
—»{ the POWER switch and in- sembly to the analyzer RF
terconnecting wiring. Re- INPUT using the HP
pair as required. 1250-1237 adapter. Set
the analyzer controls as
Replace the A12 assembiy follows:
or refer to Service Sheet 2 NO | FREQUENCY 50 MHz
and make necessary re- g SCAN WIDTH P/D 2 MHz
. BANDWIDTH . 100 kHz
pairs.
The 50 MHz signal is -16

dBm minimum.




the HP 1250-1237 adap-
ter. Set the analyzer FRE-
QUENCY to 47 MHz. Sig-
nal is -9 dBm minimum.

model 844 3A.

lYES

Replace the A13 assembly
or refer to Service Sheet 2
and make necessary re-
pairs.

YES

Set the analyzer controls Connect the output from Replace the A8 assembly
as follows: the A8 assembly (the out- | NO | or refer to Service Sheet 3
POWER ........ ON VES put which goes to the at- [~ and make necessary re- —
SCAN WIDTH tenuators) to the analyzer pairs.
> PD 10 MHz »| RF INPUT using the HP
BANDWIDTH . 300 kHz 1250-1237 adapter. Set . NOTE,.,
SCAN TIME the analyzer controls as The “TENTHS” attenua-
PD ....... 2 mSec follows: tor should be set at 0 for
SCAN WIDTH SCAN WIDTH all tests.
. . ... PER DIVISION DL 10 MHz
INPUT BANDWIDTH . 300 kHz
ATTENUATION 10 dB INPUT ot bt to.the awaty:
LOG REF ATTENUATION 20dB z:r RF INPUT. If tt]:e
LEVEL ..... 0 dBm LOG REF al CRT disolav i
LOG/LINEAR .. LOG LEVEL +10 dBm m‘Y”“S .fd“i?L‘
g now as specified, replace
FREQUENCY 50 Mz ’_I‘he analyzer CRT display the UNITS attenuator or
Adjust the analyzer dis- is a straight line on the top refer to Service Sheet 3
play for a clear baseline graticule line. and make the necessary
trace. lYES repairs.
With the model 8443A
operating in the MARKER . NOTE
mode’ Connect the Output Connect the model 8443A AFUT W LaRbIvdl OUICULIVILL
of the A9 assembly to the RF OUTPUT to the analy- of values and place!netgt
analyzer RF INPUT using zer RF INPUT with the of parts, fag‘tlory service Is
the HP 1250-1237 adap- TENS attenuator set to recommended.
ter. +10 and the UNITS and |NO | v tno anatyzer CRT dis
TENTHS attenuators set [ 1. °5F% Stsnyest 5480 =
The baseline trace of the to 0. play is not as specified
analyzer CRT rises to -36 with the TENS attenuator
dBm minimum. The analyzer CRT display ou:lput C(;{n;e?tl\?gutqf) iﬁe
should again be a straight %nEgszer ttenuator i (iefece
NO line on the CRT graticule . attenuator 15 )
line. tive and should be re-
placed.
Connect the 200 MHz out- |[NO
Connect the A13 3 MHz Replace the A13 assembly put from the AlQ assem-
: test point to an oscillo- NOI or refer to Service Sheet 2 bly to a power meter. Sig-
scope; 3 MHz level should and make necessary re- nal level should be -22 |YES -
be 680 mV peak-to-peak. pairs. dBm minimum.
iYES 4
Connect the 47 MHz input
from the analyzer to the . .
. NO Repair cabling between
analyzer RF INPUT using the analyzer and the



Replace the A8 assembly

Connect the 150 MHz

Section VIII

Service

NO | or refer to Service Sheet 3 from the analyzer second
b2
® and make necessary re- 1 L0 to a power meter. Sig-
pairs. NO nal level should be -4 dBm YES
minimum,
NOTE |
The “TENTHS” attenua-
tor should be set at O for
all tests.
i Repair cabling between Connect a 30 dB attenua-
g:g:) I;egatg:& ;I(;Eglz :rt:fl; the analyzer and the tor (A2 may be used, set
zer RF INPUT. If the model 8443A. to -20 dBm) between the
a ! 200 to-310
now as specified, replace ffrom the analyzer and the
the UNITS attenuator or input to the A10 assembly
refer to Service Sheet 3 and ground the ALC test
and make the necessary Replace the A1l assembly YES point. Set analyzer con-
repairs. or refer to Service Sheet 2 trols as follows:
and make necessary re- . FREQUENCY 0 MHz
Due to critical selection (ilom}figa powegl me;er to
the assembly. Signal
of values and placement level should be o ape
ol parts, factory service is L oeEE R oew e
recommended. minimum.
) Replace the A10 assembly
NO [ If the analyzer CRT dis- or refer to Service Sheet 3 |q o
play is not as specified and make necessary re-
with the TENS attenuator pairs.
output connected to the
analyzer RF INPUT, the
TENS attenuator is defec-
tive and should be re-
placed.
Connect the input to the
Connect the 200 MHz out- |NO model 8443A A9 assembly
put from the Al0 assem- from the analyzer first lo-
bly to a power meter. Sig- cal oscillator to a power . .
nal level showld be -22 |YES .| meter. Set the analyzer [NO, | Repair cabling between
dBm minimum_ - SCAN WIDTH to ZERO, [ ul? alialy 41 aliu LlIT
Tune the analyzer FRE- model 8443A.
A QUENCY from 0 to 110
MHz. Signal level should
be -9 dBm minimum.
| yES
Replace the A9 assembly
or refer to Service Sheet 2
and make the necessary
repairs.
Figure 8-17. Troubleshooting Tree (Sheet 2 of 2)
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Table 8-7. Assembly and Component Locations

Assembly

Schematic

Photo

Al Low Frequency Counter
A2 TENS Attenuator

A3 ONES Attenuator

A4 Reference Oscillator

A5 Time Base Assembly

A6 High Frequency Decade

Al10 200 MHz IF Amplifier
A11 Second Converter

A12 50 MHz IF Amplifier
A13 First Converter

Al4 Sense Amplifiers

Alb5 Rectifier Assembly

A16 Switch Assembly

Service Sheet
Service Sheet
Service Sheet
None
Service Sheet

Service Sheet

Qonirmrd o Ola +
v

Service Sheet
Service Sheet
Service Sheet
Service Sheet
Service Sheet

Service Sheet

(o]

o

4

4

Service Sheet 10

Service Sheet
Figure 8-18
Figure 8-18
Figure 8-18

Service Sheet

Service Sheet

Service Sheet
Service Sheet
Service Sheet
Service Sheet
Service Sheet

Service Sheet

(=2}

[$V]

4

4

Service Sheet 10
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SERVICE SHEET 1

General

Traps are provided to suppress the 47 MHz input
from the analyzer and 44 MHz image response.

The HP 8443A Tracking Generator/Counter was
desighed for use in conjunction with the HP
8553/8552 Spectrum Analyzer.

The HP 8443A output frequency is swept (or
tuned to a fixed frequency) by the three local
oscillators in the Spectrum Analyzer. The output
frequency of the HP 8443A always tracks the fre-
quency to which the analyzer is tuned.

The HP 8443A counter section provides a means
of stopping the Spectrum Analyzer scan and
counts the output frequency of the Tracking
Generator while the analyzer scan is stopped. The
counter may also be used to count the frequency
of an external source. BCD information from the
frequency counter is available at the rear of the
instrument to drive external equipment.

The HP 8443A Counter Section is described in
detail on Service Sheet 5.

First Converter (A13)

The first converter assembly consists of a 3 MHz
crystal controlled Colpitts oscillator, a 3 MHz
buffer amplifier, a 47 MHz buffer amplifier and a
diode quad bridge mixer.

The 47 MHz input from the analyzer third local
oscillator (approximately -7 dBm) is amplified 14
dB and applied to the bridge mixer. The other in-
put to the bridge is the 3 MHz output of the
crystal controlled Colpitts oscillator. The output
from the bridge is a 50 MHz fixed frequency or,

when the analyzer is operated in the stabilized

mode, a swept frequency (up to 200 kHz)
centered at 50 MHz. Output signal level is nom-
inally -26 dBm. Detailed operation of the first

1 1w ot 4+ mnA
converter and service instructions appear on

Service Sheet 2.

50 MHz Amplifier (A12)

The 50 MHz amplifier consists of a two-stage
(approximately 11 dB gain) amplifier and a band-

pass filter.

The bandwidth of the bandpass filter at the 3 dB
points is approximately 4 MHz.

8-24

Detailed operation of the 50 MHz amplifier and
service instructions appear on Service Sheet 2.

Second Converter (A11)

The second converter assembly consists of a
three-stage amplifier and a diode quad bridge
mixer.

The amplifier isolates the analyzer second local
oscillator from the HP 8443A and provides
approximately 20 dB of gain.

The diode quad bridge mixes the 150 MHz signal
from the analyzer with the signal from the 50
MHz IF to produce an output IF signal of 200
MHz. The output level is about -38 dBm.

Detailed operation and ser

Service Sheet 2.

sice information is on

200 MHz Amplifier (A10)

The 200 MHz amplifier contains a two-stage
variable-gain amplifier and a bandpass filter.

The gain of the amplifier is controlled by the
ALC signal from the Video Amplifier/Automatic
Level Control Assembly.

The maximum gain of the 200 MHz amplifier is
about 20 dB.

Detailed operation and service information ap-
pears on Service Sheet 3.

Third Converter (A9)

The third converter consists of a three-stage
fixed-gain 200 to 310 MHz amplifier, a diode
quad mixer and a low pass filter.

The amplifier isolates the HP 8443A from the
analyzer first local oscillator and provides approx-
imately 20 dB of gain.

The bandwidth of the frequencies processed
through the amplifier is determined by the posi-
tion of the SCAN WIDTH switch on the Spec-
trum Analyzer RF section.



When the analyzer is operated in narrow scan

ized mode, the analyzer first local oscillator out-
put is a fixed frequency. (The analyzer third local
oscillator is swept when the first local oscillator is

The diode quad mixer mixes the input from the
analyzer first local oscillator and the output from
the 200 MHz amplifier to produce a 0 to 110
MHz signal or any portion of this range of fre-
quencies. When the analyzer is operated in the
ZERO scan mode the output from the mixer is a
fixed frequency.

The 120 MHz low pass filter provides approxi-

matelyv 75 dB reiection to freguencies ahove 200

KiXGR T y LD AT OV LIS VU LITYUTIELITE vy

MHz. The 3 dB cutoff point is at 120 MHz. De-
tailed operation and service information appears
on Service Sheet 3.

Video Amplifier/ALC (A8)

The Video Amplifier/ALC (automatic level con-
trol) circuit consists of two amplifiers and a
comparator. The input video amplifier provides
32 dB of gain and the second amplifier provides
20 dB of gain.

The comparator is referenced to a fixed level
which is controlled by the 0 to 1.2 dB vernier to

provide the automatic level control signal to the

200 MHz amplifier.

When the 0 to 1.2 dB vernier is set to 0 the RF
output to the 0 to 120 dB attenuator is a con-
stant +10 dBm. The 0 to 1.2 dB vernier may be
used to attenuate the RF output linearly from O
to 1.2 dB. Detailed operation and service infor-
mation appears on Service Sheet 3.

RF Attenuators (A2 and A3)

There are two precision step attenuators con-
nected in series with the RF output. The first is a

0 to 120 dB 10 dB per step attenuator. The

These attenuators in con]unctlon Wlth the 0 to
1.2 dB vernier provide accurate control of the
output sighal at any level between +10 dBm and
-123.2 dBm. Detailed operation and service infor-

mation appears on Service Sheet 3.
Power Supplies and Regulators (A14 and A15)

All dec power supplies use a common power trans-
former and all are referenced to the +24 volt

supply.

When the instrument is in the standby mode the

¢OA unlt antnmnmle fiinodiana A waintain averatal
A 4 vuxu ouyyl_y J.blll\/l/l\.lllb v 1HiQallivalll L/ly olal

oven temperature and avoid long warmup periods
when the instrument is placed in service. In the

standby mode all other power supplies are
disabled

The regulated power supplies provide +170, +24,
+20, +6 and -12 volts. A zener circuit in the high
frequency decade (Ab5) reduces the -12 volt level
to -6 volts for use in counter circuits.

Silicon controlled rectifier “crowbar’ protection
is provided for the +24, +20, +6 and -12 volt
regulators A reset feature is provided to reset the

“crowbar” should it be hnnhnd hv

SialF aila MTovdap

a trancient

VaRiaiTii v,

Current limiting circuits provide further pro-
tection for the 8443A circuits. Detailed operation
and service information appears on Service Sheet
4.

Counter Circuits
ireui

v m

L vl
and Service Sheets for the individu
counter section circuits,

3 .
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Section VIII
Service

SERVICE SHEET 2

Normally, the cause of a malfunction in the
model 8443A will be isolated to a circuit board
or assembly as a result of performing the tests
specified in the Troubleshooting Tree.

When trouble has been isolated to a specific cir-
cuit, the circuit board should be removed and re-
installed using an extender board, to provide easy
access to test points and components.

All tests are based on the assumption that the
model 8443A is interconnected with an
8553/8552/140 Spectrum Analyzer which is
known to be operating properly.

Equipment Required:

Digital Voltmeter
Shielded Probe BNC Tee
Dummy Load BNC to BNC Cable
0 to 1250 MHz Spectrum Analyzer

Service Kit

Spectrum Analyzer Control Settings:

Power . ... .. ... ... ..... ON
DISPLAY CONTROLS . . Set for clear display
SCAN WIDTH

PER DIVISION . . . ... ... .. 2 MHz
SCAN WIDTH . . .. . .. PER DIVISION
BANDWIDTH . . .. .. ... .. 300 kHz
INPUT ATTENUATION . . . . . .. 10 dB
LOG REF LEVEL . . .. ... ... 0 dBm
LOG/LINEAR . . . . .. . ... ... LOG
SCAN TIME

PER DIVISION

VIDEO FILTER . . . . . o v o 0. . . OFF
Tracking Generator/Counter Control Settings:
POWER . . . . . . . .« ... ON
MODE . ... ... .. ..... MARKER
RESOLUTION . . . . . .. .. .. .. ANY
RF OUTPUT

LEVELdBm . .. .. All controls set to 0

Note

In individual tests only those controls
mentioned need to be changed. Other
control settings are compatible with
previous tests.

First Converter Assembly A13

The first converter assembly consists of a 3 MHz
crystal controlled oscillator, a 47 MHz buffer
amplifier, a diode quad bridge and a 3 MHz
buffer amplifier.

The 3 MHz oscillator is a Colpitts crystal con-
tolled oscillator with a varactor as a fine fre-

8-26

quency control element. Since a decrease in the
capacity of the varactor results in an increase in
oscillator frequency, inductor L4 is tuned as re-
quired to lower the frequency and center the
range of the varactor control. The frequency is
variable by the varactor approximately 400 Hz.
The 3 MHz oscillator supplies approximately 12
mVolts to one side of the diode quad mixer. A
buffer stage is provided which isolates the 3 MHz
test point to prevent loading the circuit when
measurements are taken during maintenance.

The 47 MHz buffer isolates the spectrum analyzer
third local oscillator from the model 8443A and
provides about 14 dB of gain. When the analyzer
is operated in wide scan modes (unstabilized) the
47 MHz signal from the analyzer is a fixed fre-
quency. When the analyzer is operated in narrow
scan width modes (stabilized) the 47 MHz signal
is swept in frequency.

The diode quad mixer is a conventional mixer
which accepts the 3 MHz and 47 MHz signals and
produces a 50 MHz output. (When the analyzer is
operated in narrow scan stabilized modes the
bridge output is swept, in frequency, by an
amount determined by the setting of the SCAN
WIDTH control on the analyzer.)

Test Procedure [l

Test 1-a. Use the digital voltmeter to verify the
presence of -12 volts and +20 volts at terminals
shown on the schematic diagram.

Test 1-b. Connect the 50 MHz output from the
Al3 assembly to the analyzer RF INPUT. Pull
the model 8443A MARKER POSITION control
knob away from the front panel to center the
marker. Tune the analyzer to a center frequency
of 50 MHz and center the 50 MHz signal on the
CRT. A CRT presentation similar to waveform
SS2-1 should be observed. If the correct wave-
form is observed the assembly is operating prop-
erly. If the CRT presentation is not correct, pro-
ceed to test 1-c.

i |

Waveform SS2-1



Note

When a malfunction is found and cor-
rected in any of the following steps,

Waveform SS2-2

Test 1-c. Connect the 47 MHz input to the A13
assembly from the analyzer to the analyzer RF
INPUT. Tune the analyzer to 47 MHz. Set ana-
lyzer SCAN WIDTH to .2 MHz. A presentation
similar to SS2-2 should be observed on the ana-
lyzer CRT. If the CRT presentation is correct,
proceed to test 1-d. If not, check the wiring to
the analyzer.

Test 1-d. Connect Test Point 2 (Q2-¢) to the
analyzer RF INPUT and monitor the analyzer
CRT for a display similar to that shown in wave-
form S82-3. If the CRT display is correct, pro-
ceed to test 1-f. If not, proceed to test 1-e.

Test 1-e. Connect Test Point 3 (Q1l-c) to the
analyzer RF INPUT and monitor the analyzer
CRT for a display similar to, but about 10 dB
less than, waveform SS2-3. If the display is cor-
rect check Q2 and associated components. If the
display is not correct check Q1 and associated
components.

Waveform SS2-3

Test 1-f. Connect Test Point 1 to the analyzer
RF INPUT and tune the analyzer to display the 3
MHz signal. The CRT display should be similar to
waveform SS2-3. Proceed to test 1-g.

Test 1-g. Connect Test Point 4 to the analyzer
RF INPUT. The analyzer CRT display should be
similar to waveform SS2-3. If the display is not
present check Q4 and associated components. If
the display is present, but was not present in test
1-f, check Q3 and associated components.

If the cause of the malfunction has not been
found in any of the preceding tests, trouble is
probably T1, T2 or the diode quad. Repair as
required and repeat test 1-b.

Note

After repairing the first converter as-
sembly it should be adjusted in accord-
ance with instructions in paragraph
5-14 of this manual to assure reliable
operation of the instrument.

8
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The 50 MHz amplifier assembly consists of a two-
stage amplifier and a bandpass filter. Gain of the
amplifier is approximately 12 dB. The bandwidth
of the 50 MHz bandpass filter at the 3 dB points
is about 4 MHz. L3/C6/C8 and L6/C15/C17 are

44 MHz traps. L5/C9/C10 is a 47 MHz trap.

Test Procedure

Test 2-a. Use the digital voltmeter to verify the
presence of +Z0 voifs at terminals shown on the
schematic diagram. Proceed to test 2-b.

Test 2-b. Connect the 50 MHz output from the
Al2 assembly to the analyzer RF INPUT and
tune the analyzer to 50 MHz. Set the analyzer
SCAN WIDTH to .2 MHz/DIV. The analyzer CRT
display should be similar to that of waveform
552-2. If the display is correct the assembly is
functioning properly. If not, proceed to test 2-c.

Test 2-c. Connect Test Point 1 to the analyzer
RF INPUT (be sure to ground the coax shield at
the Al2 assembly). The analyzer CRT display
should be similar to that of waveform SS2-2
(about -14 dB). If the analyzer display is correct,
proceed to test 2-d. If not, the bandpass filter is
probably defective.

Test 2-d. Connect Test Point 2 (Q1l-c) to the
analyzer RF INPUT. A waveform similar to that
shown in waveform SS2-3 should appear on the
analyzer CRT (about -27 dB). If the waveform is
not present check @1 and associated components.



If the waveform is present but was not in test
2-¢, check Q2 and associated components. Repeat
test 2-b.

Note

After repairing the 50 MHz amplifier
assembly it should be adjusted in
accordance with instructions in para-
graph 5-15 of this manual to assure re-

liable operation of the instrument,
Seoond Converter Assembly A11

The second converter assembly contains a three-
stage amplifier and a diode quad bridge mixer.
The amplifier isolates the analyzer second local
oscillator from the model 8443A and provides
about 20 dB of gain. The diode quad bridge
mixes the 150 MHz signal from the analyzer with
the 50 MHz signal from the 50 MHz amplifier to
produce an output rf signal of 200 MHz.

Test Procedure

Meacd D o TTan 4laa Aiaidal sraldeaad s 4 smain Pow Al
1oL u-a. voT LuIc Ll.l.sl.m vorlullicuwel y L
presence of +20 volts at terminals shown on the
schematic diagram.

Test 3-b. Connect the 200 MHz output from the
All assembly to the 0 to 12560 MHz analyzer RF
INPUT. Be sure that coax shield is grounded at
the All assembly. Set the 0 to 12560 MHz ana-
lyzer controls to the same positions as the con-
trols on the 8553/8552/140 except set SCAN
WIDTH to .5 MHz/DIV. The 0 to 1250 MHz ana-
lyzer CRT should be similar to SS2-4. If the cor-
rect display is observed, the All assembly is
functioning properly. If not, proceed to test 3-c.

Test 3-c. Connect Test Point 1 (Q3-¢) to the 0
to 1250 MHz analyzer RF INPUT and tune the
analyzer to 150 MHz. The analyzer display
should be similar to waveform SS2-5. If the cor-
rect display is observed trouble is probably in the

Waveform SS2-4



Waveform SS2-5

diode quad bridge mixer or associated compo-
nents. Repair and repeat test 3-b. If the correct
display is not observed, proceed to test 3-d.

Test 3-d. Connect Test Point 2 (Q2-<¢) to the 0
to 1250 MHz analyzer RF INPUT. The analyzer
display should be similar to waveform SS2-6. If
the display is correct, check Q3 and associated
components and repair as required. After repairs
perform test 3-b. If the correct waveform is not
observed, proceed to test 3-e.

Test 3-e. Connect Test Point 3 (Q1l-c) to the O
to 1250 MHz analyzer RF INPUT. The analyzer
display should be similar to waveform 882-5
(about 3 dB lower). If the display is correct,
check Q2 and associated components. After re-

Waveform S§S82-6

pairs repeat test 3-b. If the display is not correct
proceed to test 3-f.

Test 3-f. Connect the 150 MHz input from the
analyzer to the RF INPUT of the 0 to 1250 MHz
analyzer. The CRT display should be similar to
that shown in waveform SS2-6. If the waveform
is correct check Q1 and associated components.
If the waveform is not correct check the wiring
to the analyzer. After repairs repeat test 1-b.

Note

After repairing the second converter it
should be checked in accordance with
paragraph 5-16 of this manual to assure
reliable operation of the instrument.

Figure 8-20, Al1l Second Converter, Cover and Components

SERVICE SHEET 1
Overall Block Diagram



A11 TOP VIEW




Model 8443A

A13 A13 TOP VIEW

Figure 8-21. A13, First Converter, Cover and Components



A12 A12 TOP VIEW

(08443-60004)

Figure 8-22. A12, 50 MHz Amplifier, Cover and Components
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Section VIII

Service
SERVICE SHEET 3

Normally, the cause of a malfunction in the
model 8443A will be isolated to a circuit board
or assembly as a result of performing the tests
specified in the Troubleshooting Tree.

When the trouble has been isolated to a specific
circuit, the circuit board should be removed and

roinctallad  11ging an avtonder hnawl tn nrovide
AR IRISI U NS LW “DIIJB AL L e WAL AL RANACAL A LA l-’l—v Y ARAN

easy access to test points and components.

All tests are based on the assumption that the
model 8443A is interconnected with a HP
8553/8552/140 Spectrum Analyzer which is
known to be operating properly.

Equipment Required:

Digital Voltmeter
Shielded Probe
Variable Voltage
Power Supply

Service Kit

0 — 1250 MHz

Spectrum Analyzer

BNC to BNC coaxial Cable

Spectrum Analyzer Control Settings:

POWER . .. . ... ... ...... ON
DISPLAY CONTROLS . Set for clear display
SCAN WIDTH PER DIVISION . .. 10 MHz
SCAN WIDTH . . . . . .. PER DIVISION
BANDWIDTH . . ... .. .... 300 kHz
INPUT ATTENUATION . . .. . .. 10 dB
LOGREF LEVEL . ... ... .. 0 dBm

SCAN TIME

PER DIVISION 20 MILLISECONDS

VIDEO FILTER . . . . . . .. ... OFF
Tracking Generator/Counter Control Settings:

POWER . ... . ... ... ..... ON
MODE ... ... .. ...... MARKER
RESOLUTION . . .. ... . .... ANY

RF OUTPUT LEVEL dBm  All controls set to 0
Note

In individual tests only those controls
mentioned need to be changed. Other
control settings are compatible with
previous tests.

KN 200 MHz IF Amplifier A10

The 200 MHz IF amplifier assembly contains a
two-stage variable-gain amplifier and a bandpass
filter. The gain of the amplifier is controlled by
the ALC signal from the Video Amplifier/
Automatic Level Control Assembly, A8. L10/C17
is a 260 MHz trap. L2/C3 is a 150 MHz trap.
L3/C5 is a 100 MHz trap. The gain of the 200
MHz amplifier is about 20 dB.
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The bandwidth of the 200 MHz IF Bandpass Fil-
ter is +2 MHz. Insertion loss is about 2 dB.

Test Procedure [l

Note

Before proceeding with tests d t
ALC signal by lifting the A8 assembly
out of its socket.

Test 1-a. Use the Digital Voltmeter to verify the
presence of -12 volts at terminals shown on the
schematic diagram.

Test 1-b. Connect the 200 MHz output from the
A10 assembly to the RF INPUT of the 0 — 1250
MHz Spectrum Analyzer and tune the CENTER
FREQUENCY MHz to 200 MHz. 0 — 1250 Spec-
trum Analyzer controls are set the same as the
8553/8552 except SCAN WIDTH is set to .5
MHz/Div. Center the signal on the analyzer CRT.
The CRT display should be similar to that shown
in waveform SS3-1. If the correct display is pres-
ent, the A10 assembly is functioning properly. If
it is not, proceed to test 1-c.

Test 1-c. Connect the input of the bandpass filter
(Test Point 2) to the RF INPUT of the 0 — 1250
Spectrum Analyzer. The waveform should be sim-
ilar to that shown in SS3-1. If the correct wave-
form is present, but was not present in test 1-b,
trouble is probably in the bandpass filter. Repair
as required and repeat test 1-b. If the correct dis-

play is not present, proceed to test 14,
Test 1-d. Connect Test Point 3 (junction of
C8/C9) to the RF INPUT of the 0 — 1250 Spec-
trum Analyzer. The CRT display should be simi-
lar to that shown in waveform SS3-2. If the
correct display is present, but was not present in
test 1-c, check Q2 and associated components. If
the display is not present proceed to test 1-e.

Waveform SS3-1



Waveform SS3-2

Test 1-e. Connect Test Point 4 (Q1l-b) to the RF
INPUT of the 0 — 1250 MHz Spectrum Analyzer.
The CRT display should be similar to that shown
in waveform SS3-3. If the correct display is pres-
ent, but was not in test 1-d, check Q1 and asso-
ciated components. If the display is not present,
check the traps for a short and the cabling to the
All assembly. Proceed to test 1-f.

Test 1-f. Connect the 200 MHz output from the
A10 assembly to the RF INPUT of the 0 — 1250
MHz Spectrum Analyzer and tune the CENTER
FREQUENCY MHz to 200 MHz. Center the sig-
nal on the CRT display. Connect the variable
voltage power supply to TP 1 and vary the volt-
age from O to +20 volts. Waveform SS3-4 shows
the upper and lower levels of output. The lower
level is with +20 volts applied; the higher level is
with O volts applied. If the signal level does not
vary; or if the levels are not approximately as
shown, check C1, R4, C8, C9, Cl1l0, L6 and
adjustment of L6 as specified in paragraph 5-17.

NOTE

After repairing the 200 MHz amplifier
assembly it should be adjusted in ac-
cordance with paragraph 5-17 of this
manual to assure reliable operation of
the instrument.

ey
N

Waveform SS3-4

| Third Converter Assembly A9

The third converter assembly consists of a three-
stage, fixed-gain 200 to 310 MHz amplifier, a
diode quad balanced mixer and a low pass filter.

The amplifier isolates the model 8443A from the
first local oscillator in the analyzer and provides
about 20 dB of gain. The bandwidth of the fre-
quencies processed through the amplifier is deter-
mined by the position of the SCAN WIDTH
switch on the analyzer. When the analyzer is
operated at narrow scan width (20 kHz per divi-
sion or less) in the stabilized mode, the analyzer
first local oscillator output is a fixed frequency.
(The frequency is still swept, but now by the
third local oscillator.)

The diode quad balanced mixer accepts the out-
puts from the 200 to 310 MHz amplifier and
from the 200 MHz amplifier (A10), and mixes
them to provide a O to 110 MHz. signal, or any
portion of this range of frequencies. When the
analyzer is operated in the ZERO scan mode the
output from the mixer is a fixed frequency.

The 120 MHz low-pass filter provides about 75
dB rejection to frequencies above 200 MHz.

Test Procedure

Test 2-a. Use the Digital Voltmeter to verify the
presence of -12 volts at terminals shown on the
schematic diagram.

Test 2-b. Connect the output from the A9 as-
sembly to the RF INPUT of the 8553 analyzer,
and set the analyzer frequency to 80 MHz. The
analyzer CRT display should be similar to that
shown in waveform SS3-5. If the display is as
shown, the assembly is functioning properly. If
not, proceed to test 2-c.

Test 2-c. Connect Test Point 3 (LO IN to the
mixer) to the RF INPUT of the 0 — 1250 MHz



Waveform SS3-5

Spectrum Analyzer and tune to 2560 MHz. Con-
trols of both analyzers are set as they were ini-
tially except that the 8553/8552 SCAN TIME
PER DIVISION is set to .5 MILLISECOND per
division and the 0 — 1250 MHz Spectrum Ana-

lyzer INPUT ATTEN to -20 dB, LOG REF
LEVEL set to 1 on linear scale. The 0 — 1250

2222 2TV WY wsii LITal SLait RN

MHz CRT should show a display similar to wave-
form SS3-6. If the display is correct, proceed to
test 2-d. If not, proceed to test 2-e.

cmiE
P

Waveform SS3-6

Test 2-d. Remove the cover from the third mixer
and connect the output to the low pass filter to
the 8553 RF INPUT. (Be sure to ground the
coax shield close to the pickup point.) Set the
8553/8552 SCAN TIME PER DIVISION to 20
MILLISECONDS. The CRT display should be
similar to that shown in waveform SS83-7. (It
should be noted that with the mixer cover re-
moved, the mixer circuit may be affected by radi-
ation from nearby devices. This may cause the
CRT display to differ considerably from that
shown. If the CRT display shows that the output
frequency goes from 0 to 100 MHz, the test is
successfully completed.) If the CRT shows that
the output is being swept from 0 to 100 MHz,
the low pass filter is probably defective. If the
mixer output is not present, repair or replace the
mixer and repeat test 2-b.

Waveform SS3-7

Test 2-e. Connect Test Point 2 (Q2-c) to the RF
INPUT of the 0 — 1250 MHz Spectrum Analyzer.
with all controls set as in test 2-c. The CRT dis-
play should be similar to that shown in waveform
SS3-8. If the display is correct, but was not
test 2-c, check Q1 and associated components. if

the dlsn]ntr is not present. nroceed to tost 2-f
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Waveform SS3-8

Test 2-f. Connect Test Point 1 (Q3-c) to the RF
INPUT of the 0 — 1250 MHz Spectrum Analyzer.
with all controls set as in test 2-c. The CRT dis-
play should be similar to that shown in waveform
SS3-9. If the display is correct, but was not in
test 2-e, check Q2 and associated components. If

Waveform SS3-9



the display is not present, check Q3, associated
components and cabling to the analyzer. After
repairs repeat test 2-b.

NOTE

After repairing the third converter as-
sembly it should be adjusted in accord-
ance with paragraph 5-18 of this
manual to assure reliable operation of
the instrument.

[Fl Vvideo Amplifier/ALC Assembly (A8) and
Attenuators

The Video Amplifier/ALC (automatic level con-
trol) contains two amplifiers and a comparator.
The input video amplifier provides 32 dB of gain
and the second amplifier provides 20 dB of gain.

The comparator is referenced to a fixed level
which is controlled by the 0 to 1.2 dB vemier to
provide the automatic level control signal to the
200 MHz amplifier.

When the O to 1.2 dB vernier is set to 0 the RF
output to the O to 120 dB attenuator is a con-
stant +10 dBm. The 0 to 1.2 dB vernier may be
used to attenuate the RF output linearly from 0
to 1.2 dB.

There are two precision step attenuators con-
nected in series with the RF output. The first is a
0 to 120 dB step attenuator. The second is a 0 to
12 dB, 1 dB per step, attenuator. These attenua-
tors, in conjunction with the 0 to 1.2 dB vernier
provide accurate control of the output signal at
any level between +10 dBm and -123.6 dBm.

Test Procedure

Test 3-a. Use the Digital Voltmeter to check dc
input voltages shown on the schematic diagram.

Test 3-b. Connect the Model 8443A RF OUT-
PUT to the analyzer RF INPUT. A straight line
should appear along the LOG REF (top graticule)
line on the analyzer CRT. If the correct display is
observed, the Tracking Generator portion of the
model 8443 is functioning properly. If the CRT
display is not correct proceed to test 3-c.

Test 3-c. Connect the 0 — 110 MHz OUT from
the A8 assembly to the analyzer RF INPUT and
increase the analyzer INPUT ATTENUATION to
20 dB. The analyzer CRT display should be as in
test 3-b. If the CRT display is correct, but was
not in test 3-b, check the attenuators.

‘ SERVICE SHEET 2
First and Second Converter and IF Amplifier

NOTE

Component selection and placement in
the attenuators is extremely critical,
factory service is recommended.

If the CRT display is incorrect proceed to test
3-d.

Test 3-d. Connect the A8 output to the HF
Decade to the analyzer RF INPUT and reset the
analyzer INPUT ATTENUATION to O dB. The
analyzer CRT display should show a straight line
across the CRT about -14 dB from the top grati-
cule line. If the display is correct, but was not in
test 3-c, U2 is probably defective. After repairs.
repeat test 3-b. If the CRT display is not correct.
proceed to test 3-e.

Test 3-e. Connect Test Point 1 (R6) to the ana-
lyzer RF INPUT. The analyzer CRT display
should be similar to waveform SS3-10. If the
correct display is observed, but was not in test
3d, U2 is probably defective. If the display is
not correct, Ul is probably defective. Replace
and repeat test 3-b. If the assembly is still not
functioning properly, proceed to test 3-f.

Waveform SS3-10*

Test 3-f. Connect the analyzer RF INPUT to
Test Point 2 (Q1A-b). The analyzer CRT display
should be similar to waveform SS3-11. If the
waveform is not correct, U2 is probably defec-
tive. Repair as required and repeat test 3-b. If the
waveform is correct and the assembly still does
not function properly, proceed to test 3-g.

Test 3-g. Connect the analyzer RF INPUT to TP
3. The analyzer CRT display should be similar to
that shown in waveform SS3-12. If the display is
incorrect, check Q1, Q2, @3, Q4 and associated
components. After repairs, repeat test 3-b.



NOTE

Component selection and placement in
the attenuators is extremely critical,
factory service is recommended.

Test 3-d. Connect the A8 output to the HF
Decade to the analyzer RF INPUT and reset the
analyzer INPUT ATTENUATION to O dB. The
analyzer CRT display should show a straight line
across the CRT about -14 dB from the top grati-
cule line. If the display is correct, but was not in
test 3-c, U2 is probably defective. After repairs,
repeat test 3-b. If the CRT display is not correct,
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Test 3-e. Connect Test Point 1 (R6) to the ana-
lyzer RF INPUT. The analyzer CRT display
should be similar to wavelorm S883-10. If the
correct display is observed, but was not in test
3-d, U2 is probably defective. If the display is
not correct, Ul is probably defective. Replace
and repeat test 3-b. If the assembly is still not
functioning properly, proceed to test 3-f.

Waveform SS3-10*

Test 3-f. Connect the analyzer RF INPUT to
Test Point 2 (Q1A-b). The analyzer CRT display
should be similar to waveform SS3-11. If the
waveform is not correct, U2 is probably defec-
tive. Repair as required and repeat test 3-b. If the
waveform is correct and the assembly still does
not function properly, proceed to test 3-g.

Test 3-g. Connect the analyzer RF INPUT to TP
3. The analyzer CRT display should be similar to
that shown in waveform SS3-12. If the display is
incorrect, check Ql, Q2, Q3, Q4 and associated
components, After repairs, repeat test 3-b.

Model 8443A

Waveform SS3-11%

-

|
")

Waveform SS3-12%

NOTE

After repairs the Video Amplifier/ALC
assembly should be adjusted in accord-
ance with paragraph 5-19 to assure
reliable o of the i

o " inn nf noetriiment
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*These waveforms are typical and may vary greatly
between instruments.
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Figure 8-24. A8, ALC Video Amplifier Figure 8-25. A9, Third Converter Assembly
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Schematic Diagram

8-29



Section VIII

Qawerina
DTLVICT

SERVICE SHEET 4

Normally, the cause of a malfunction in the
model 8443A will be isolated to a circuit board
or assembly as a result of performing the tests

Test 1-b. Remove the rectifier board and recon-
nect it using an extender board.

specified in the Troubleshooting Tree.
Equipment Required
Digital Voltmeter

Volt-ohm-ammeter
Service Kit

Spectrum Analyzer
AC Voltmeter

n Rectifier Assembly A14

AC power for the four rectifier circuits in the
model 8443A is supplied by a single transformer
with four secondary windings.

When the model 8443A is in the standby mode
all of the power supplies except the 24 volt
(switched) are disabled. The +175 volt, +20 volt,
+5.8 volt and -12 volt supplies are all referenced
to the 24 volt supply. Placing the model 8443A
in standby removes the +24 volt reference from
the sense amplifiers and disables all of the series
regulators except the +24 volt regulator. The +24
volts is used in standby to maintain temperature
control in the crystal oscillator assembly A4.

A tfull wave bridge type rectifier is used to pro-
vide the +175 volts required to drive the numeri-
cal readout devices in the counter section.

The +24 volt and +20 volt outputs are derived
from a single full wave rectifier and two regulator
circuits.

The +6 volt and -12 volt outputs are provided by
separate full wave rectifiers and regulators.

Test Procedure n

Test 1-a. Turn the model 8443A on and before
removing the circuit board, check the voltage
levels at the upper end of the fuses mounted on
the rectifier board. Check fuse(s) where voltage is
not present. If new fuses placed in the +24 volt,
+20 volt, +5.8 volt or -12 volt supplies burn out,
trouble is probably not in the power supply cir-
cuit; proceed to test procedure gi] . If correct
voltages are not present at the +24 volt, +20 volt,
+5.8 volt or -12 volt fuses and the fuses are good,
proceed to test 1-b. If the +175 volts is not pres-
ent at Test Point 6 on the mother board proceed
to test 1-d.

8-30

WARNING
Remove the power cord from the
model 8443A before removing the

board. Voltages are still present when
the instrument is placed in standby.

Use the AC voltmeter to measure the ac voltages
across the primary and secondary windings of the
transformer: If any of the secondary windings do
not have voltage present and the primary voltage
is present, the transformer is defective. If the
transformer primary voltage is not present check
the line fuse, the line switch, the line filter and
the line cord. If ac voltage is present at all wind-
ings proceed to test 1-c.

Test 1-c. If the ac voltages are present, use the
digital voltmeter to check for dc voltages shown
on the schematic. Check components associated
with the power supply that is not functioning
and repair as required. (Do not overlook C1, C2
and C3 on the mother board.) After making re-
pairs if the model 8443A is still not functioning

properly, proceed to Test Proceduren.

Test 1-d. If the +175 volt supply is not working
remove the rectifier board and reinstall it using
the extender board. If the 1/4 amp fuse, F1, is
not burned out check CR1 through CR4 and
associated components. If the fuse is burned out
check Q1, Q2, Q3 and associated components. If
the cause of the trouble is not found, or if
trouble is found and the instrument still does not
function properly, proceed to Test Procedure.

Series Regulators

The series regulators are all located on a flange
mounted on the inside of the rear panel adjacent
to a heat sink located on the outer side of the
rear panel.

Series regulators function as a variable resistance
in series with the power supply and the load. If
the regulated output rises, the series regulators
conduct less and cause the output to be lowered.
If the regulated output drops, the series regula-
tors conduct more and cause the output voltage
to rise. The control circuits for these regulators
are discussed in n Sense Amplifiers.



Test Procedure

Since the series regulator connections are difficult
to reach when installed, it is recommended that
when one is suspected of being defective, it be
removed and checked with an ohmmeter. An
alternate method is to remove both the rectifier
and sense amplifier circuit boards and make meas-

urements from the connectors.
Sense Amplifiers A15

The sense amplifier assembly contains circuits to
control the operation of the +24 volt, +20 volt,
+5.8 volt and -12 volt series regulators. The +175
volt, +20 volt, +5.8 volt and -12 volt sense ampli-
fiers are all referenced to the +24 volt power
supply. Only one adjustable component, R50, is
required to set the level of all power supplies.

Each of the sense amplifiers contains a compara-
tor circuit. In the comparator the voltage to be
controlled is compared to a fixed reference level
derived from the +24 volt supply. The output
from the comparator controls the conduction of
the series regulators. Two crowbar circuits protect
the power supplies from damage in the event of
an overvoltage. Current limiting provides addi-
tional protection.

Test Procedure

When a malfunction has been traced to the sense
amplifier circuit board, the board should be re-
moved from the frame and reinstalled using an
extender board. Checking for the voltages shown
on the schematic diagram should enable the tech-
nician to quickly isolate the defective component
or components.

SERVICE SHEET 3

‘ 200 MHz IF Amplifier, Third Converter, ALC/
Video Amplifier and Attenuator



Model 8443A

Figure 8-28. Al4, Sense Amplifier Assembly,
Components



Figure 8-29. A15, Rectifier Assembly, Components
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The counter section of the HP Model 8443A con-
sists of five major assemblies. These are the
Marker Control assembly A7, the Time Base as-

The signal is gated to the high frequency decade
by the main gate flip-flop which is toggled by the
decade divider circuits in the time base assembly.

sembly Ab, the High Frequency Decade assembly
A6, the Low Frequency Counter assembly Al
and the Reference Oscillator assembly A4,

General

The marker control circuit stops the scan ramp in
the model 8552 IF section when the model
8443A is operated in the MARKER and SCAN
HOLD modes. The marker control circuit also
provides blanking to the analyzer and, when oper-
ated in the MARKER or SCAN HOLD modes, a
signal to the time base circuit which is used to

initiate the count cycle.

When the model 8443A is operated in the
MARKER mode the active clamp in the marker
control assembly causes the scan ramp of the ana-
lyzer to stop at a point determined by the
MARKER POSITION control. Usually, the scan is

stopped for a period of time determined by the

position of the RESOLUTION control. The scan
stop period may be extended, for short count
periods, by the MARKER INTENSITY control.

When the model 8443A is operated in the SCAN
HOLD mode the active clamp in the marker con-
trol assembly again causes the scan ramp of the
analyzer to stop at a point determined by the
MARKER POSITION control. In this mode the
scan remains stopped until the mode of operation
is changed. The operator can manually position
the marker to any point on the scan with the
MARKER POSITION control. In the SCAN
HOLD mode the counter counts continually.

When the model 8443A is operated in the EX-
TERNAL mode, the counter section is used to
count signals applied to the COUNTER INPUT,
J1. The marker control function is not used and
the counter counts continually.

When the analyzer is operated in ZERO scan the
marker is not used; the counter counts continu-
ally.

The time base may be referenced to an internal
nrvefn] controlled oscillator or to an external 1

SuRATURILIRAIT ASLRLIaNRSL cxLeiilial

MHZ source. The time base controls the main
gate flip-flop, in the high frequency decade,
which enables the counter. The time base also
generates the transfer and reset pulses. These
pulses transfer the information from the decade
counters to the numerical readout device drivers
and reset the decade counters in both the high
frequency decade and the low frequency counter.

8-32

In addition to dividing the input frequency by
ten, the high frequency decade provides BCD
information to the buffer store in the low fre-
quency counter for the least significant digit and
provides the drive for following decade counter
stages.

The low frequency counter receives the A, B, C
and D outputs from the high frequency decade
The A, B, C and D outputs are all used to drive
the buffer store for the least significant digit. The
D signal (0 to 11 MHz) also drives the blanking
decade counter for the 10! readout. The follow-
ing decade counters are all triggered by the
divide-by-ten output of the preceding decade
counter. The blanking decade counters drive the
numerical readout devices (through buffer store
and decoder stages) to provide a visual readout of
the input frequency. The buffer store stages also
provide BCD information to a rear panel connec-

8443A.
Marker Control Assembly A7 (Service Sheet 6)

The marker control circuit has three inputs from
the analyzer IF section. These are the scan ramp
input, the blanking input and the ZERO scan
input. The analyzer provides a ground reference.

The following paragraphs describe the marker
control circuit operation when the model 8443A
is operated in the MARKER mode. Differences in
circuit operation for other modes of operation
are described later in this marker control text.

The scan ramp (a O to approximately 8 volt sig-
nal) is developed across a capacitor in the spec-
trum analyzer by current from a constant current
source. A comparator in the marker control cir-
cuit compares the voltage of the scan ramp to a
dc level determined by the position of the
MARKER POSITION control. When the charge
on the scan ramp capacitor reaches the predeter-
mined level, the comparator acts as an active
clamp to sink the current from the analyzer con-

stant current source at a rate that effectively
nlf-lmnc the scan ramp voltace. The analvzer scan

is stopped and the éﬁ%}‘{ut frequedgy u;f ”Ei?é
model 8443A RF section is counted once.

In addition to the scan ramp and the dc level
from the MARKER POSITION control, the active
clamp has a control input and a control output.
The input is from the Q output (TP 4) of the
stop-enable flip-flop which allows the active



clamp to operate when the Q output is low. The
output provides signal information to other cir-
cuits that the scan ramp has been stopped.

The stop-enable flip-flop is reset at the beginning

from the time base circuit signalling that the fre-
quency count has been completed.

In the EXTERNAL mode the CLEAR input to
the stop-enable flip-flop is held low. This causes

of each scan by the end of the blanking pulse
(TP 1) from the analyzer. When the analyzer scan
ramp ends, TP 1 goes positive until the next scan
ramp begins. At the end of the blanking pulse
(1), TP6 is low (more about TP © later), AND
gate (U1A/B/D) output TP 7 goes low and clocks
the stop-enable flip-flop. This makes the stop-
enable Q (TP 4) low and enables the active
clamp, However, the active clamp will have no
effect on the scan ramp voltage until it reaches
the level set by the MARKER POSITION control.
When this occurs the spectrum analyzer scan is
stopped for a period of time determined by the
RESOLUTION control and, in some instances, by
the MARKER INTENSITY control.

When the scan ramp is stopped the active clamp
stop signal TP8 goes low and causes the output
of one-shot C16/R21, TP 10, the count trigger
signal, to go low. It also closes a switch on a
current sink which is part of the marker infensity
circuit.

The marker intensity control circuit controls the
intensity of the marker on the analyzer CRT.
This is accomplished by providing blanking for
long count periods or by extending the scan stop
time for short count periods.

The output from Q18 is applied to NAND gate
U1C which provides the CLEAR input to the
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which controls the CLOCK input to the stop-
enable flip-flop. The signal at TP6 also causes the
analyzer CRT to be blanked as determined by the
marker intensity circuit. Blanking is required to
protect the analyzer CRT from excessive intensity
(blooming) during long count periods. During
short count periods, when it is desired to keep
the marker on the analyzer CRT longer than the
count period, TP 6 is held low for a period of
time determined by the MARKER INTENSITY
control and NAND gate U1lC is held high. This
prevents the stop-enable flip-flop from being
cleared.

The period of time the scan is stopped ends when
the CLEAR input to the stop-enable {lip-flop
goes low, the @ output goes high and the active
clamp is disabled. This occurs only when signals
at TP 6 and TP 10 are both high. The signal at
TP 6 is high only when the model 8443A is
causing the analyzer CRT to be blanked. The sig-
nal at TP 10 is the count acknowledge signal

the @ output (TP 4) to remain high and disable
the active clamp. The inverted input to NAND
gate Q16/Q17 is also held low and since the in-
put to NAND gate Q16/Q17 is normally high the
count trigger, TP 9 is held low. When the count
acknowledge, TP 10, is received, one-shot
C18/R40 provides a 200 millisecond low to
disable NAND gate Q16/17 and inhibit the count
trigger (TP 9) for 200 milliseconds.

In the SCAN HOLD mode signals TP 5 and TP 6
will be held low; CLEAR gate Ul1C cannot reset
the stop-enable flip-flop, the active clamp remains
active and the counter counts continually. The
major difference between the SCAN HOLD mode
and the MARKER mode is that in the SCAN

HULD IIlU(.lB l,lle sCan remdum bl,()ppeu U.IIELl LIIE
operator changes the mode of operation.

In the ZERO scan mode (initiated when the ana-
lyzer is placed in ZERO scan), operation is the
same as in the external mode, except that the
counter counts the output of the model 8443A
instead of an external frequency source.

Time Base Assembly Ab (Service Sheet 7)

The time base circuit controls all timing and con-
trol functions of the counter section. The internal
reference generator for the timing function is a
stable 1 MHz crystal oscillator. The oscillator is
enclosed in a temperature controlled assembly to
improve stability. The internal reference signal
may be used as a reference for other equipment.
An external reference signal may be used in lieu
of the internal reference if desired.

Operation of the time base circuit with the model
8443A operating in the MARKER mode is de-
scribed in the following paragraphs.

During the first 200 microseconds after the
marker control circuits stop the analyzer scan,
the count trigger signal (TP 2) goes low. Whpn
the count trigger goes low the s1gnal at TP 7 will
go high provided that the input to the inhibit in-

verter Q4 is low. This initiates the count cycle.

At the beginning of the timing sequence the time
base flip-flop Q output (TP 4) is high and the Q
output is low. The signal at TP 8 will also be
high and when the signal at TP 7 goes high, the
signal at TP 9 will go low. The signal at TP 5 will
go high and all decades will be reset. The signal
at TP 5 will remain high about 50 microseconds.



The time base flip-flop is cleared about 50 micro-
seconds after TP 9 goes low. This causes the time
base flip-flop Q output to go high and the Q out-
put (TP 4) to go low. About 1 microsecond after
TP 4 goes low TP 8 goes low, TP 9 goes high and

150 microsecond one-shot which drives TP 10
high and TP 3 low to transfer information stored
in the decade counters in the low frequency
counter to buffer store stages and then to the
decoders which drive the numerical readout

TP 5 goes low to end the reset pulse.

The first decade divider in the time base circuit
was set to 0 by the reset pulse and the rest of

the decade dividers were set to 9. When the time
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base flip-flop @ output goes high NAND gate
UlD couples the 1 MHz reference signal to the
first of the five decade dividers. After ten cycles
the second decade divider will receive an input.
Since the last four decade dividers were set to 9,
each will reset to 0 with the first input they re-
ceive. The reset output of each divider will reset
the following decade divider.

Resolution, which in this case is a function of the
time thé input signal is counted, is controlled by
the three-position RESOLUTION switch.

When the RESOLUTION switch is set to 1 kHz,
a ground is provided to a control gate in the
third decade divider which provides an output to
toggle the main gate flip-flop in the high fre-
quency decade. The output signal (TP 6) is, in
this case, a square wave with a 1 millisecond
period.

When the RESOLUTION switch is set to 100 Hz,
a ground is provided to a control gate in the
fourth decade divider which provides an output
to toggle the main gate flip-flop in the high fre-
quency decade. The output signal TP 6 is, in this
case, a square wave with a 10 millisecond period.

When the RESOLUTION switch is set to 10 Hz,
a ground is provided to a control gate in the fifth
decade divider which provides an output to toggle
the main gate flip-flop in the high frequency
decade. The output signal TP 6 is, in this case, a
square wave with a 100 millisecond period.

The third, fourth and fifth decade divider outputs
are wired to perform an OR function. Only one
output will be present at any given time; only
one control gate is grounded at any given time.

At the end of the count period the main gate
flip- .uup in the high frequency decade changes

state and provides a low to clock the time base
flip-flop. When clocked, the time base flip-flop Q

output goes low and the Q output (TP 4) goes

high. NAND gate U1D is inhibited and the refer-
ence signal can no longer reach the decade di-
viders. In addition, the signal at TP 4 triggers a

devices.

The 1 microsecond delay between the time TP 4
goes high and TP 8 goes high prevents generation
of a reset before the transfer (TP 3) begins. In
the case where TP 7 is still high. Once initiated.
the transfer signal at TP 3 prevents generation of

a reset signal by forward biasing a diode to keep
TP 7 low for the duration of the transfer pulse.
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When the Q output (TP 4) of the time base flip-
flop goes high it is also used as a signal to the
marker control circuit to permit the spectrum
analyzer scan to continue. The time base circuit
then becomes dormant until the next count trig-
ger (TP 2) arrives from the marker control
circuit.

When the model 8443A is operated in the SCAN
HOLD mode the count trigger (TP 2) is held low.
Counting periods are separated by the time re-
quired for transfer and reset functions.

In the EXTERNAL mode the count trigger (TP
2) is inhibited by a 200 millisecond one-shot in
the marker control circuit, which is triggered by
the count acknowledge signal at TP 4.

High Frequency Decade A6 (Service Sheet 8)

The main gate flip-flop, which is controlled by
the gate toggle from the time base, controls the
start and stop of the count period. The count
duration is controlled by the RESOLUTION
switch.

The input to the high frequency decade may be
either the model 8443A Tracking Generator out-
put or any signal within the counter frequency
and amplitude range from an external source.

The high frequency decade is a divide-by-ten
decade. The input frequency of 100 kHz to 110
MHz is converted to a 0 to 11 MHz signal and
applied to the low frequency counter.

The A, B, C and D outputs of the high frequency
decade directly drive the buffer store in the least
significant digit circuit. In addition, the D output
drives the following blanking decade counter.



Low Frequency Counter A1 (Service Sheet 9)

The least significant digit (10°) circuit consists of

a buffer store, a decoder driver and a numerical
readout device. When the transfer pulse occurs
the numerical readout device displays the count
that remained in the high frequency decade when

S T A, S, SO
Lile Courll perioa enadeu.

The circuits for the next six digits are identical in
function and configuration. Each circuit has a
blanking decade counter which provides a BCD
output to the buffer store and a divide-by-ten
output to drive the next blanking decade counter.
The buffer store circuits store the count remain-
ing in the decade counters when the count period
ended until the next transfer pulse appears. When
the transfer pulse appears the buffer stores pro-
vide BCD information to the decoder drivers (A,
B, € and D) and to a rear panel connector (A, B,
C and D) for use in external equioment. The de-
coder driver stages convert the BCD information
to an output which drives one of the ten ele-
ments in the numerical readout devices. The
third, fourth and fifth numerical readout devices
(from the right side) have decimal point inputs.
The decimal point to be displayed is selected by
the RESOLUTION switch.

All leading zeros to the left of the decimal point,
which are also to the left of the first significant
digit, are blanked.

The eighth display circuit consists of two flip-
flops and two amplifiers. It detects and displays
an overflow from the previous decades. One of
the amplifiers drives the 1 element in the numeri-
cal readout device when an overflow is present.
The other amplifier provides an overflow BCD
output for external use.

SERVICE SHEET 4
Power Supplies and Regulators
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Figure 8-31. Counter Section Logic Diagram
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Section VIII
Service

SERVICE SHEET 6

Normally, causes of malfunction in the model
8443A circuits will be isolated to a circuit board or
assembly as a result of performing the tests speci-

fiad in tha Tronhlachnnting Traa
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When trouble has been isolated to the marker con-
trol assembly (A7), it should be removed from the
chassis and reinstalled using an extender board.
This will provide easy access to test points and

components.

Equipment Required
4 Channel Oscilloscope Digital Voltmenter
10:1 Oscilloscope Probes (4) Service Kit

General

The marker control assembly contains circuits
which will stop the analyzer scan ramp temporar-

. : -, S
ily, stop the scan ramp for an indefinite period, or

enable the counter section to count a simulated
signal identical to a signal applied to the analyzer
RF INPUT, from an external source. It also con-
tains a circuit which controls the intensity of the
marker on the analyzer CRT and a circuit which
provides a trigger to start the cycle of the time base
circuit.

When the marker control assembly is functioning
properly, the waveforms shown in composite wave-
form SS6-1 will appear at the five test points which
are available at the top cover of the assembly. The
timing functions of the waveforms shown are iden-
tified in the table below the composite waveform.

Composite Waveform SS6-1

Time 1. Analyzer CRT is being blanked by the
analyzer scan generator.

Time 2. Analyzer blanking ends TP 1; Scan ramp
starts TP 2; Active clamp is enabled TP 4.

Time 3. Analyzer scan ramp is stopped TP 2.

Time 4. Analyzer CRT is blanked by model
8443A TP 1.

Time 5. Analyzer scan ramp is released TP 2.

Time 6. Analyzer scan ramp ends TP 2; Analyzer
blanking begins TP 1.

Initial Control Settings (for above timing wave-
forms)

Spectrum Analyzer: (control setti

e e

not important)

SCAN TIME

PER DIVISION . . . . .. 1 MILLISECOND
SCANMODE . .. .. ... ...... INT
SCAN TRIGGER . .. . . . .. ... AUTO
Tracking Generator/Counter
MODE . . ... .. ... . ... MARKER
RESOLUTION . . ... .. .. ... 100 Hz
MARKER INTENSITY . . . .. .. Full CW
MARKER POSITION KNOB . . . . . Pulled out
Oscilloscope
Triggered by Analyzer Scan IN/OUT
TIME/DIV . . . . ... ... 2 Milliseconds
voLTsmiv. . .. .. ... .. .. ... 1
10:1 probes DC inpu
TIME /DIV

VERNIER set to show one analyzer scan

Bl Active Clamp (Instrument in MARKER mode)

The active clamp consists of a comparator
(Q5/Q6/Q7) and a current source (Q4/Q8/Q9).
The purpose of the active clamp is to stop the
analyzer scan ramp at a predetermined voltage
level. The reference level for the comparator por-
tion of the active clamp is established by a
MARKER POSITION dual potentiometer (R13), a
CTR ADJ (center adjust) potentiometer (R11) and
a MARKER ADJ potentiometer (A7R11) on the

TRy L P PrpSpR——
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The active clamp is enabled when U2, the stop-
enable flip-flop, is clocked by the negative » going
trailing edge of the analyzer blanking pulse; Q goes
low and causes Q20 to conduct, when Q20 con-
ducts, it enables Q9 to provide a path for the cur-
rent sink and enable the active clamp. Note that
Q9 does not actually conduct at this time, it will
conduct only when the scan ramp reaches the volt-
age level predetermined by the MARKER POSI-
TION control. Enabling the active clamp has no
immediate effect on the analyzer scan ramp.

The signal input to the comparator is the scan
ramp from the analyzer. When the analyzer scan
ramp voltage reaches the reference level established
by the MARKER POSITION control it is clamped
at that level. When the base of Q5A reaches the
reference level, Q5B is turned off, Q5B collector
goes high and CR2 biases Q4 on to complete the
current .sink path. The current from the constant
current source in the analyzer scan generator cir-
cuit is then sunk to the model 8443A -12 volt

supply.



@8, in addition to being in the current sink path,
acts as a detector. Since the current from the
analyzer scan generator must pass through the
emitter-base junction of Q8, Q8 conducts while
the scan ramp is stopped and turns on Q1. Q1
will be discussed later in this text.

The analyzer scan ramp is stopped until NAND
gate U1C, pins 9 and 10, are high. The input to
U1C pin 10 is the count acknowledge signal from
the time base circuit which signifies that the count
has been completed. The input to U1C pin 9 is
generated in the marker intensity circuit. Genera-
tion of the signal applied to U1C pin 9 is discussed
later in this text.

When both inputs to NAND gate ULC are high the
output (pin 8) will go low and clear the stop-enable
flip-flop. The @ output of U2 then goes high and
turns off Q20; Q9 twrns off to open the current
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sink path and the analyze ramp is permitted

to continue.

Vet 2]
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The shield of the scan ramp coax from the analyzer
is not grounded in the model 8443A. The shield is
used as a ground reference to ensure a common
ground between the analyzer scan generator and
the active clamp and to prevent ground loops.

CR1 provides protection to Q5 when the connect-
ing cable between the analyzer and the model
8443A is not connected.

Test Procedure

Test 1-a. Use the digital voltmeter to verify the
presence of dc voltages at terminals 3/C, 4/D and

P T & P e I g J
5/E as shown on the schematic diagram.

Test 1-b. Connect the digital voltmeter between
Q5-b and ground; rotate the MARKER POSITION
control through its range. The dc level at Q5-b
should vary from about ground level (control full
ccw) to about +8 volts (control full cw). If ob-
served levels are correct, proceed to test 1-c. If
correct levels are not present check Q5B, Q6B, Q7,
the MARKER POSITION control and associated
components.

Test 1-c. Connect the oscilloscope as follows:
Channel A — TP 2, Channel B — @8-b, Channel C
— Q7-c and Channel D — Q9-b. Set all controls as
shown for waveform SS6-1 except that the oscillo-
scope TIME/DIV is 5 Milliseconds and the
TIME/DIV VERNIER is in the CAL position (off).
The oscilloscope CRT display should be as shown
in waveform SS6-2. If the display is as shown, the
marker control circuit is functioning properly. If
the display is not as shown, proceed to test 1-d.

Test 1-d. With the equipment connected as in test
1-c, ground TP 4. The analyzer scan should stop

Waveform SS6-2

and the oscilloscope CRT display should consists
of four straight horizontal lines. If the scan does
not stop when TP 4 is grounded, place the model
8443A MODE switch in the EXTERNAL position.
The oscilloscope CRT display should be as shown
in waveform 856-3. If the coivect waveform is now
present, check @8, Q9, Q20 and UZ2. If the channel
A and channel C displays are correct, but channel
B is not, check CR2, CR3 and Q4. If the channel A
display is as shown, but B and C are not, check @5,
Q6, Q7 and associated components.

Test 1-e. With the equipment connected as in test
1-c, return the model 8443A MODE switch to
MARKER. Place the REF switch on the A5 as-
sembly in the EXT position. The oscilloscope CRT
display should appear as four horizontal lines and
the analyzer CRT should be blanked. If these con-
ditions exist, proceed to test 1-f. If not, check
U1lA, U1D, U2, Q3 and associated components.

Test 1-f. With test conditions as described in test
1-e, short pin 2 of U2 to ground. The oscilloscope
CRT display should be as shown in waveform
SS6-3, and the analyzer CRT baseline should reap-
pear (no marker). If these conditions are met,
check U1B, U1C, Q18 and associated components.
If trouble persists, the intensity circuit should be
checked next. If above conditions are not met, U2
is probably defective.

Waveform SS6-3



[ Trigger and Marker Intensity.

The following discussion assumes that the model
8443A is operating in the MARKER mode.

and CR16, this prevents the CRT display in the
spectrum analyzer from being blanked when the
scan ramp is released and the scan ramp continues
to the limits set by the analyzer.

When Q1 i1s turned on as the scan stops, the posi-
tive-going signal at Q1-c is coupled through C16 to
the base of Q15. Q15 is normally off and the col-
lector is at +5 volts (the +5 volts is provided by the
time base circuit). Due to the time constant of C16
and R21, the signal from Q1l-c causes Q15 to con-
duct for about 200 microseconds; this provides a
negative-going pulse at Q15-c to trigger the time
base flip-flop in the time base circuit.

During the period of time that the analyzer scan
ramp is stopped the positive dc level at the collec-
tor of Q1 turns on Q12 through the MARKER
INTENSITY control. The junction of Q1l2-c,
Q1l1l-c, Q13-b, R29 and C17 will be designated as a
“current node’ for purposes of discussion in the
rest of this text. Q12 acts as a current sink for the
current node. The rate at which C17 is discharged
is determined by the setting of the MARKER IN-
TENSITY control; the more heavily Q12 conducts,
the shorter the discharge time of C17. When the
MARKER INTENSITY control] is turned cw, con-
duction of Q12 Jecreases, and more time is re-
quired to discharge C17 to the ground reference
level; this results in extending the period of time
that the scan is stopped to provide a brighter
marker. Q13 and Q14 act as a differential amplifier
to sense when C17 has been discharged to ground
reference.

Initially (before Q12 is turned on), C17 is charged,
Q13 is conducting and Q14 is turned off. Since
Q14 is off, so are @11 and Q10. When Q12 is
turned on C17 begins to discharge. When the cur-
rent node reaches the ground reference established
by Q14, both Q18 and Q14 are conducting. When
Q14 conducts, the voltage at the base of Q11 is
reduced and Q11 conducts; current is now being
sourced to the current node by Q11 and R29 at
the same rate that current is being sunk from the
current node by Q12. When Q11 conducts the volt-
age on the base of Q10 decreases, Q10 conducts
and Q18 is turned on.

When Q18 conducts ULC pin 9 goes high (about +4

volts). If the count acknowledge signal is a high at
U1C pin 10, Ul1C pin 8 goes low and the stop-
enable flip-flop, U2, is cleared. This disables the
active clamp current sink and permits the analyzer
scan to continue. If Q18 conducts before the count
acknowledge signal at U1C pin 10 goes high, the
high dc level at Q18-e blanks the analyzer CRT
through R33 and CR16 until the count acknowl-
edge signal goes positive. The count acknowledge
signal also turns on Q19 which for all practical
purposes provides a ground at the junction of R33

Test Procedure [B}
General

When the instrument is functioning properly, the
waveforms shown in SS6-4 will appear at the fol-
lowing points: A — Q1-b, B — A5TP2, C — junec-
tion of Q11-¢/Q12-c/Q13-c and D — Q18-b.

Initial Control Settings (for waveform SS6-4)

Spectrum Analyzer:
not important)

(control settings not listed are

SCAN TIME

PER DIVISION . . . . .. 1 MILLISECOND
SCANMODE . . .. ... ... .. .. ANT
SCANTRIGGER . . .. .. .. ... AUTO
Tracking Generator/Counter
Mode . ... ... ... ...... MARKER
RESOLUTION . . . . . .. ... .. 100 Hz
MARKER INTENSITY . . . . . . .. Full CW
MARKER POSITIONKNOB . . . . . Pulled out
Oscilloscope
Triggered by Analyzer SCAN IN/OUT
Time/DIV. . . . . . . . . .. 5 Milliseconds
VOLTS/DIV . . . . . . .. ... .. A—.2
B—.5 C— .05
D—5
DC inputs 10:1 probes

Test 2-a. Connect the digital voltmeter from
Q13-b to ground. The average dc level measured
should vary considerable with rotation of the
MARKER INTENSITY control (the level should
be higher when the control is full cw). In the
SCAN HOLD and MARKER modes the average
voltage read should be below 1 volt. In the EX-
TERNAL mode the dc level should rise to approxi-
mately 18.5 volts. Proceed to test 2-b.

Test 2b. If the dc level remains at about +18.5
volts in test 2-a in all positions of the MODE con-
trol switch, connect a 10K ohm resistor between
Q1-b and the -12 volt supply (XA7-5) with the

MNMOAMT  cexrs 24 ~la a mcttiaT
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digital voltmeter should indicate the same dc levels
specified for the SCAN HOLD mode shown above.
If the voltage level still remains at about +18.5
volts, check Q1, Q12, the MARKER INTENSITY
control and associated components. If the voltage
drops to the level specified for the SCAN HOLD
mode in test 2-a, and the scan can be stopped in
the SCAN HOLD mode, @8 may be defective. If
the dc levels differ greatly from those listed in tests
2-a and 2-b, check Q13, Q14 and associated com-
ponents.



Waveform SS6-4

Test 2-c. If the dc levels for the SCAN HOLD and
EXTERNAL modes were as specified in test 3-a
and the instrument functions properly in these
modes, but will not function in the MARKER
mode, check Q10 and Q18. (Q18 may have been
checked in test procedure 1-f)

Blanking, Scan Hold, External and Zero Scan

Whenever the blanking signal is high (from the ana-
lyzer or originating in the model 8443A), Q3 con-
ducts. When the blanking is originating in the
model 8443A the high input at pin 2 of UlA has
no effect because U1B is holding pin 1 of UlA
low. When the model 8443A blanking pulse ends,
pin 9 of U1C and pin 5 of U1B go low and pin 6 of
U1B and pin 1 of UlA go high. However, Q3 has
stopped conducting and the output of UlA at pin
3 remains unchanged. When the analyzer scan ramp
ends and the analyzer blanking begins, Q3 again
conducts. Now both inputs to Ul A are high and
the output, pin 3, goes low. The output of UlD
pin 11 goes high, but this has no effect on U2 since
U2 is clocked only on negative-going signals. When
the analyzer blanking pulse ends, @3 is turned off,
U1A output (pin 3) goes high and pin 11 of UlD
goes low. This clocks the stop-enable flip-flop (U2)
and enables the active clamp.

In the SCAN HOLD mode CR11 and CR22 cath-
odes are grounded. CR22 provides a continuous
ground (enable) to the count trigger output. CR11
prevents Q18 from conducting. This disables the
model 8443A blanking to the analyzer and also
holds pin 9 of U1C low to prevent U2 from being
cleared. The count periods are separated only by
the time it takes the time base circuit to provide
transfer and reset pulses and provide a toggle to the
main gate flip-flop in the high frequency decade.
The count acknowledge has no effect on the
counter in the scan hold mode.

In the EXTERNAL mode the cathode of CR10 is
grounded and U2 cannot be clocked. The counter
trigger is held low by Q17, which is initially con-
ducting. When the count acknowledge signal is re-

‘ SERVICE SHEET 5
Counter Section Logic Diagram



ceived Q16 is turned on. C18 couples the signal to
the base of Q17 through CR17 to turn off Q17.
This causes the count trigger signal to go high. Q17
stays off for a period of time determined by C18
and R40. When C18 has charged up to approxi-
mately 1.4 volts as determined by CRl’i’ and the
Ul.lll.bl.vl‘.'l'l.)il.w Ju.l.lblal.ull Ul. \q:J. l 'QJ. l d.gﬂ.lll LUlldu\.bb
and causes the count trigger to go low. The count
periods are separated by the time Q17 is off, the
transfer and reset pulse periods and the time re-
quired for the time base circuit to toggle the main
gate flip-flop in the high frequency decade.

When the analyzer is operated in the ZERO scan
mode, and the model 8443A is in the MARKER
mode, the marker control circuit works as it did in
the EXTERNAL mode except that the low at test
point 3 is provided by CRZ21 instead of a ground
being provided by the MODE switch. When the
analyzer is not in the ZERO scan mode, there is
about -10 volts on the blanking coax shield. This
causes Q2 to conduct and reverse bias CR21. When
the analyzer is operating in the ZERO scan mode
the -10 volts is no longer on the blanking coax
shield, and Q2 is turned off. Q2-c is held slightly
below ground by CR20, CR21 is forward biased
and test point 3 is essentially at ground potential.
Q16 and Q17 operate as they did in the EXTER-
NAL mode.

Test Procedure
General

When this portion of the marker control assembly
is functlomng properly in the MARKER mode, the
critical points in the circuit will be working as indi-
cated in waveform SS6-5. These waveforms repre-
sent the following: A — Q3-e blanking, B — U1C
pin 9 internal blanking, C — the count acknowl-

edge signal and D — U1C pin 8.

Initial Control Settings (for waveform SS6-5)

Control settings are the same as those specified for
waveform SS56-4 except for oscilloscope VOLTS/
DIV.A—1,B—5,C—5and D—1.

Waveform SS6-5

Test 3-a. Connect the oscilloscope as follows:
Channel A — Ul pin 9, Channel B — U1 pin 10,
Channel C — Ul pin 8 and Channel D — Q3-e. Set
oscilloscope VOLTS/DIV to .5 for all channels.
The oscilloscope CRT display should be as shown
in waveform SS6-6. (Model 8443A in MARKER
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negatwe only during the short period of time that
the Channels A and B waveform are both high. If
the waveforms are not correct, proceed to test 3-b.

Test 3-b. Connect the digital voltmeter between
pin 9 of Ul and ground, and set the RESOLU-
TION control to 10 Hz. In the EXTERNAL mode
the digital voltmeter should indicate about -590
mVolts. In the MARKER mode the digital volt-
meter should indicate about +3 volts. In the SCAN
HOLD mode the digital voltmeter should indicate
about -580 mVolts. If the dc level is high (+4 volts
or more) the model 8443A is in the MARKER
mode and the scan remains stopped, apply a
ground to Ul pin 8; the scan should continue. If
the scan does not continue, check UZ. If it does,
check Ul.

Test 3-c. If waveform D is SS6-6 is incorrect,
check for the same waveform (slightly higher in
amplitude) at Test Point 1. If the waveform is pres-
ent at TP 1, but not at Q3-e, Q3 is probably defec-
tive. If the waveform is not present at either point,
check the cabling to the analyzer.

Test 3-d. If the model 8443A functions properly
in the MARKER mode but does not function in
the EXTERNAL mode, check Q16, Q17, the

MODE switch and associated components.

Test 3-e. If the model 8443A will not function
properly in the SCAN HOLD mode, but does in
other modes, check CR11, CR22 and the MODE
switch.

Test 3-f. If the counter will not work when the
analyzer is placed in the ZERO scan mode, check
Q2 and associated components.

Waveform SS6-6
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A7 TOP VIEW A7

Figure 8-32. A7, Marker Control Assembly, Cover and Components
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Section VIII
Service

SERVICE SHEET 7

Normally causes of malfunction in the model
8443A circuits will be isolated to a circuit board
or assembly as a result of performing the tests

enanifiad in the Tyn o 1hlach nny
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When trouble has been isolated to the time base
assembly (A5), it should be removed from the
chassis and reinstalled using an extender board.

This will provide easy access to test points and
components.

Equipment Required

Service Kit
Digital Voltmeter

4 Channel Oscilloscope
10:1 Oscilloscope
Probes (4)

General

The time base assembly contains circuits which
provide transfer and reset pulses for all decade
counters, a count acknowledge signal to the
marker control circuit, a gate toggle signal for the
high frequency decade, a print command for use

in external eqguipment and a buffer amplifier to
provide a 1 "MHz output for use in "external
equipment.

When the time base assembly is functioning pro-
perly, the waveforms shown on composite wave-

form S87-1 will appear at the six test points._

which are available at the top cover of the assem-
bly. The functions of the waveforms are listed
directly below the composite waveform.

Composite Waveform SS7-1

Trace 1. 1 MHz Reference Signal.
Trace 2. Input Trigger Signal.

Trace 3. Transfer Pulse.

Trace 4. Count Acknowledge Signal.
Trace 5. Reset Pulse.

Trace 6. Gate Toggle.

Initial Control Settings (for above waveforms)

Spectrum Analyzer (controls not listed may be
set anywhere)

8-36

SCAN TIME

PER DIVISION . . . .. 1 MILLISECOND
SCANMODE . .. ... .. ...... JNT
SCANTRIGGER . ... .. .. ... AUTO
Tracking Generator/Counter
MODE .. ... ......... MARKER
RESOLUTION . . . .. .. ..... 1 kHz
MARKER INTENSITY . . ... ... Full CW
MARKER POSITION knob . Pulled Out

Note

For all tests using the oscilloscope
synchronize the oscilloscope to the ana-
lyzer SCAN IN/OUT unless otherwise
noted.

B Trigger, Transfer and Reset

Q5 is normally conducting; pin A of XA5 is con-
nected to the open collector of a transistor, Q15,
in the marker control circuit. When the trigger
goes low, Qb is turned off. Q4 is normally off; it
conducts only when the inhibit signal is high.
(The inhibit signal is provided by external equip-
ment connected to the rear panel BCD output
connector when such equipment needs more time
to process the previous count.)

When Q5-c and NAND gate pin 1 UlA go high,
UlA pin 3 goes low because UlA pin 2 is high
when the count trigger is received. C10, between
pins 1 and 3 of UlA, prevents loop oscillations
from occurring. When pin 3 of UlA goes low, pin
6 of NAND gate U1lB goes high and turns on Q7
to begin the reset pulse. The reset pulse for U4,
U3A, U3B, USA and US5B is provided directly
from the output of NAND gate UlB because
these dividers require that current be sunk from
them. Because the decade dividers in the high fre-
quency decade require current to be sourced to
their reset inputs, Q7 is required. NAND gate
UlB cannot provide enough current for these
decades.

The reset signal is a pulse of about 50 microsec-
onds duration, as determined by the time con-
stant of R16 and C12. R16 and C12 delay the
application of the trigger pulse to the clear input
of the time base flip-flop, U2, for 50 microsec-
onds. When U2 is cleared the Q output goes low,
UlA pin 2 goes low, UlA pin 3 goes high and
pin 6 of U1B goes high to end the reset pulse.

When the count has been completed the main
gate flip-flop in the high frequency decade pro-
vides a signal to clock the time base flip-flop, U2.
C14 delays application of the end-of-count signal



to the U2 clock input to assure that the transfer
pulse will be applied to U15B in the low fre-
quency counter after the overflow information
has been stored. The delay is required because
the D 1nput of a type D flip-flop should not be
changed while the clock input is low. When U2 is
clocked, the @ output goes low and the Q output
goes high. NAND gate U1C pin 10 goes high and
pin 8 goes low for about 150 microseconds due
to the time constant of R10 and C9. This 1560
microsecond pulse from UIC transfers the infor-
mation in the low frequency counter blanking
decade counters to the buffer stores. The high @
output of U2 also provides the count acknowl-
edge signal to the marker control circuit.

CR2, CR3 and CR4 prevent the start of the reset
pulse while the transfer pulse is present. When
the transfer pulse is present, CR3 and CR4 are
reverse biased and the -12 volt source forward
biases CR2 to prevent a high from appearing on
UlA pin 1. When the transfer pulse is not pres-
ent, CR3 and CR4 are forward biased and CR2 is
reverse biased.

Tect Drnr-orl re R
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Note

These tests assume that trouble has
been isolated to the time base assembly
as a result of performing the trouble-
shooting procedures.

Test 1-a. Use the digital voltmeter to verify the
presence of dc voltages at terminals 4/D and 5/C
as shown on the schematic diagram.

Test 1-b. Connect the oscilloscope as follows:
Channel A to Q5-¢, Channel B to Ul1-3, Channel
C to Ul-6 and Channel D to Q7-e. All channels
set to .b V/Div, TIME/DIV to 5 mSec. The oscil-
loscope display should be as shown in Waveform
SS7-2. If the display is correct, use one of the
oscilloscope channels to check the transfer signal

Waveform SS7-2

at TP-3. The waveform should be as shown in
trace 3 of composite waveform SS7-1. If the
waveforms are correct proceed to test procedure
if not, proceed to test 1-c.

Test 1-c. With the oscilloscope connected as it
was for waveform SS7-2, set the oscilloscope
TIME/DIV to 1 mSec and sync to internal. Place
the model 8443A MODE switch to SCAN HOLD.
The oscilloscope display should be as shown in
waveform SS87-3. If the display is correct, but was
not correct in test 1-b, trouble is in the marker
control circuit. If waveform A is correct, and
none of the others are correct, check UlA. If
waveforms A and B are correct and C and D are
not, check UlB. If only waveform D is incorrect,
Q7 is probably defective. Use one of the oscil-
loscope probes to check the transfer pulse at TP
3. The transfer pulse should be in time coinci-
dence with the input frigger pulse, and almost
identical to it in appearance. If the waveforms
shown in S87-3 are correct and the transfer pulse
is not, check Ul1lC, CR2, CR3, CR4 and asso-
ciated components.

Bl Reference Signal Amplifiers and Gate

The reference signal (internal or external) is se-
lected by a switch, A5S1, located on the cover of
the A5 assembly. L5 and C5 form a 1 MHz series
resonant tank. R4 and the intrinsic resistance of
Q2 provides a 50 ohm load for the reference
source, Q2 is a common base amplifier with a
voltage gain of ten. Q3 is a common emitter
amplifier which saturates on positive half cycles
of the reference signal. Q1 is a buffer amplifier
which serves to isolate the time base circuits from
external loads when the 1 MHz reference output
is used in external equipment.

NAND gate UlD couples the 1 MHz reference
signal to the first divide-by-ten circuit, U4, when
the Q signal from U2 is high.

Waveform SS7-3



Test Procedure

Test 2-a. Connect the oscilloscope Channel A to
R17/R29 junction, Channel B to Ul-13, Channel
C to U1-11 and Channel D to Ul-12. The oscillo-
scope display should be as shown in waveform
SS7-4. If the oscilloscope Channel B signal is not
present, the other signals cannot be present
either, because they are derived from the divide-
by-ten circuits. If the Channel B signal is not
present check for it first, at the base of Q3, then
at the emitter of Q2. After making repairs, if the
oscilloscope display is as shown in S87-4, and the
counter still does not function properly, proceed
to test procedure .

Divide-by-Ten Circuits

The divide-by-ten circuits (U4, U3A, U3B, USA
and U5B) are reset when pin 6 of UlB goes high.
U4 is set to zero and the other four dividers are
set to nine. When NAND gate UlD couples the
reference signal to U4, U4 provides an output to
reset the last four dividers to zero on the tenth
input pulse. At the time the last four dividers are
set to zero, a pulse from one of the last three
dividers (the divider output selected is determined
by the position of the RESOLUTION switch) is
provided to toggle the main gate flip-flop in the
high frequency decade.

The outputs from the last three dividers, which
are used to toggle the main gate flip-flop in the
high frequency decade, are wired together in an
OR configuration Only one of the three outputs
is available at any given time; the output from
the divider selected is enabled by a ground return
from the resolution switch. U3B provides the 1
kHz resolution, USA provides the 100 Hz resolu-
tion and U5B provides the 10 Hz resolution. The
resolution switch also provides a ground to one
of three inputs in the low frequency counter to
cause the decimal point in one of three numerical
readouts to illuminate.

Waveform S87-4

SERVICE SHEET 6
Marker Control Circuit

The 1K resistors in the outputs of the divide-by-
ten circuits are the pullup resistors. The outputs
in these dividers are open collectors and the resis-
tors are required to provide wired OR capabil-
ities.

When the end-of-count signal from the high fre-
quency decade goes low, Q6 is turned off and a
high is provided as an external print command to
devices connected to the model 8443A rear panel
BCD output connector.

Test Procedure

Test 3-a. Composite waveform SS7-5 illustrates
the correct gate toggle outputs from the time
base circuit for various settings of the RESOLU-
TION switch referenced to the analyzer scan
ramp.

Waveform 1 represents an analyzer scan time of 1
mSec per division, displayed on the oscilloscope
at 5 mSec per division. Waveform 2 is the gate
toggle pulse with the model 8443A in the 1 kHz
resolution mode. Waveform 3 is the gate toggle
pulse with the model 8443A in the 100 Hz reso-
lution mode. Waveform 4 is the analyzer scan (1
mSec/Div) displayed on the oscilloscope at 20
mSec/Div and waveform 5 is the gate toggle with
the model 8443A in the 10 Hz resolution mode.

Service Note

If the model 8443A works propetrly in
the MARKER mode at 100 Hz and 1
kHz, but not at 10 Hz, U5B is defec-
tive. If it works at 1 kHz, but not at
100 Hz or 10 Hz, USA is defective.

Composite Waveform SS7-5
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Figure 8-34. A5, Time Base Assembly, Cover and Components




TIME BASE ASSEMBLY A5 {08443-60048)

CR3 CR4
X M iy S e
: , a7 a | |
cov A0 & - | S VF *5 VF
: 1o 1Ia te i® A RIS
. JOF T.owF T3 fr.5 g UI-C . « +5VF -
! | 5
: 12 4 SIRLE o 10
i8S o 2 30 | = . .
12V 1 !’ £ T, P nan R10 <L
S a 1 | c7 5% ] -2auF
| .OlgF T .0luF T 6.8uF
I -12 VF =
{[ +5VF
€ 4 :.R?S
! | 31471
i 4R16
i 3215
’ & Ler 1o
T 2 T 0w
XA7-1 TRIGGER IN = L
2__18 12
1[GND CLR  Q
9 iLr
K 1820-0304 Jr
u2 ir
V2, A 5, 11K nK PRESET
XA18-22 INHIBIT IN ——=C & K ] Ve |
Mihcomn | b . F
FROM HF DECADE §
ul-p
SV *SVF  RI3 2
| 215!( 13
R? 5 12
cil $
1 MHz NTREF | {5“ Oluf b .5
REFERENCE  |—— / ® i€ - |
Mo 18540071 | 215 14,
| by ;3 C5 R4 5 =
- = = ‘I:(I-HF 3&.3 R9 {R14 1854-0071
R8 5.1 $7%0
2.15K
W T ~ x __
vCC
a 13 hz I lw |9 |8
D T
Ul 1820-0054
B

— 1

4 5 16 17
GND



+5|VF
R15 +5VF +5VF
g F“‘ 5 UI'B
| o )
4
<y ar ?Km
4 | igsé0om | , i
§ s
I +5VF R26 :
3 6.2K
5 VF R19 _
{ 1K 12 VF |
r 14K o RI7 4
3 215 5 11K
e X i3 B
3205 ke 47 - '
! = 'le F>_| 25 |
Ler Leu » ML
T 2 T 0lyF 2A H
= S 3H I
5 VF 1800412 | 1800412 |68 N
18 12 8A U3A I U3 4
1fen0 aR Q B 1s - i |
o = 1
s - 1
1: m:;gm 15 A A [® pB e '
i PRESET -2 I
K 6 VCC - N
= 6 rd
w5 v R23
ra1 K Rzs *5VF |
+5 VF lK . . 1
1
12, 10 |1 |7_B—|M uﬂza 2A |
11 2 4 | 58 I 6A N
K 13 A I {
18200412 1800412 | 1820-0412 |
ud B USA I UsB |
v 1 8A ] 68 {
1 1
4 1A A [ |3 |
) Ql 8 3 ] |
18540071 C13 - = =
(53
1854-0071 ~°}";"F |
RI8
. | 1K 12W
2w - . g '
veC VCC
la 13 fiz 1 o 9 s | Is REFERENCE DESIGNATORS
AS
cl-14 R1-29
CR1-4 51
D T L1 u1-s
D UL 1820-0054 D Q15
B REFERENCE DESIGHATIONS WITHIN OUTLINED (= = = =)
ASSEMBLIES ARE ABBREVIATED FULL DESIGNATION IN-
CLUDES ASSEMBLY HUMBER, eg, R1 OF ASSEMBLY Al
n Zy |8 4 |5 6 |7 n l{} 3 4 5 6 1 ICSOHJ:‘IEEITE ::lsiamﬂms OF OTHER COMPOMENTS ARE
GND NC Uz 18200304 GND

Figure



Section VIII

Service
(? XAS
i
L -
‘I;} r— TRANSFER XAlS
[
> HE-L COUNT AcknowLEDGE
“SVF ' xar-2n
1
1
]
R24 |
a7 1K :
Cadel S K- RESET XA6-9 AND XALE
“5VF R26 ! :
R19 6. | :
1K “12VF I :
S YL PRINT COMMAND XA18-Z3
|
i
Q6 +5VF *SVF poy :
1K
1854-0071 :‘fxm _ : |
h [
g s ]a [sn 28 ]
2A I
- | i
=1 sz | ooz |68 e
>N 1
8A U3A } U3B » ) - lkH: T0 Al6
58 I |
| 1 1
1a 132 B DR 188 A ! .
—-—-L—-—--—l—‘ 6 ]
= 1
S SHL GATE TOGGLE XAG-TH
) rayd 1
.sve R
R K R25 *5 W ] :
K
*5 VF b, : '
]
7 EB.—I'HA F-A.—|ZB 2A I :
2 4 | 58 ! oA > S 100w, 10 Al6
18200412 Al 1g-0412 | 1820-0412 !
u (88 LA USB .
1 [}
v l -
1 8, ! £8 4{ )m L 10H; T0 Al6
l l 1A |3a ]w |3B I
£ b & ' 3
| rerour
T
VCC = - -
L b3 h2 I Jo |9 REFERENCE DESIGNATORS
L
I l A5
1 c1-14 1-
K2 =
K3 Q L1 u1-5
D ———4 cLock Q1-5
ny Q
113 CLEAR
— V| [ e e
I CLUDES ASSEMBLY NUMBER, «g. R1 OF ASSEMBLY Al
n Z 3 1 ]'5 e 1 IS AIR]  DESIGHATIONS OF OTHER COMPONENTS ARE
CDMPLETE AS SHOWN
NC U2 18200304 GND 7

Figure 8-35. Time Base Circuit, Schematic

Diagram
8-37



Section VIII

Saorvice

TR VAR

SERVICE SHEET 8

Normally, causes of malfunction in the model
8443A circuits will be isolated to a circuit board
or assembly as a result of performing the tests
specified in the Troubleshooting Tree.

When trouble has been isolated to the high fre-
quency decade assembly (A6), it should be re-
moved from the chassis and reinstalled using an
extender board. This will provide easy access to
test points and components.

Equipment Required
4 Channel Oscilloscope

10:1 Oscilloscope
Probes (4)

Service Kit
HF Signal Generator
Digital Voltmeter

PP |
GUI cral

The major purpose of the high frequency decade
is to divide the input frequency by ten and sup-

n]‘r suitable nlgng]c to drive the cirenit

frequency counter assembly.

aQ
AELAT EXL u\-«‘

When the high frequency decade is functioning
properly, the outputs to the low frequency
counter will appear as shown in waveform SS8-1.
Initial Control Settings (for waveform SS8-1)

Spectrum Analyzer (setting of controls not listed

is unimportant)
SCAN WIDTH

PER DIVISION . . . . .. ... 10 MHz
SCAN WIDTH . . . . .. . PER DIVISION
FREQUENCY . . . . . ...... 10 MHz
SCAN TIME

PER DIVISION . . 1 MILLISECOND
SCANMODE . . . .. .. ....... INT
SCAN TRIGGER . . . . . . ..... AUTO

Waveform SS8-1

Tracking Generator/Counter

MODE . ... ......... SCAN HOLD
RESOLUTION . . . . ... .. .. 100 Hz
MARKER CONTROL knob . . . . . Pulled out
Oscilloscope

SYNC ... ... ....... INTERNAL
TIME/MDIV . . . ... . ... ... 2 mSec
VOLTS/DIV . . . . . . . . ... ... 2
SLOPE . . . . . . .. ... ....... —
TRIGGER . .. ... ... ...... ACF

Il Input Amplifier and Switching Matrix

Q1 and Q2 provide flat amplification for signals
with frequencies up to 120 MHz. L10 and L11
are peaking inductors to peak the gain at the high
frequency end of the bandpass. R22 in the Q2
emitter circuit is selected so that a nominal -18
dBm signal will toggle U3. The value of R24 is
selected to provide a dc level at pin 8 of U3 that

Il: _an m‘f -I-Qn m‘f (lrl"‘h no gional }thl‘- 1

Dlsll(p\-l AIpFLLL, WAL Ly

CR2, CR3, CR4, CR6, CR7, CR8, CR10 and
CR11 comprise a switching matrix. When the
tracking generator output is used, CR1, CR4,
CR6 and CR11 are all forward biased and CR2,
CR3, CR7, CR8 and CR10 are all reverse biased.
The signal is coupled through C3, CR1, CR6, C17
and L9 to the base of Q1. When the EXTERNAL
input is used, the diodes mentioned above are
biased directly opposite from the way they are
when the tracking generator output is counted.
The signal is coupled through C4, C9, C10, CR2,
CR7, CR8, CR10, C17 and L9 to the base of Q1.

Test Procedure [fij
Test 1-a. Connect a 1 MHz source at +10 dBm to

the model 8443A COUNTER INPUT and set the
model 8443A MODE switch to EXTERNAL.

JILrrronnaa

Waveform SS8-2



Connect the oscilloscope Channel A input to
Q1-b, the Channel B input to Q2-b and the
Channel C input to U3 pin 8. Set the oscilloscope
VOLTS/DIV to .2 for each channel and the
TIME/DIV to 1 uSec, Trigger INT, ACF and
SLOPE +. The waveform should be as shown in
waveform SS8-2. If none of the waveforms are
present, check the switching matrix. If waveform
A is present and B and C are not, check Q1 and
associated components. If waveform A and B are
present and C is not, check Q2 and associated
components. If all of the waveforms are present,
proceed to test procedure .

Main Gate Flip-Flop

The main gate flip-flop (U2) is toggled by the
output of one of the last three dividers in the
time base circuit. When U2 is toggled to start the
count, @ goes low to enable U3 and Q goes high.
When U2 is again toggled Q goes high and Q goes
low, U3 is no longer enabled and the negative-
going trailing edge of the Q output of U2 pro-
duces an end-of-count signal to the time base.

Gate toggle translator Q5/Q6/Q7 translates the
TTL output from the decade dividers in the time
base circuit into the ECL input required by UZ2.
Rise time is critical in U2 so a zener circuit such
as that used in the reset translator cannot be
used.

End of count translator Q3/Q4 translates the
ECL output from U2 @Q to the TTL logic re-
quired to clock the flip-flop in the time base cir-
cuit.

Test Procedure

Test 2-a. Set the model 8443A to operate in the
MARKER mode with the RESOLUTION control

Composite Waveform SS8-3

1. Q6-b Gate toggle from A5 . .2 VOLTS/DIV
2. Translated Gate toggle Q5-e .2 VOLTS/DIV
3. U2 pin 13 Qoutput . . . .. 2 VOLTS/DIV
4, U2pin1 Qoutput . .. .. 1 VOLTS/DIV
5. Translated Q output, TP2 . .5 VOLTS/DIV

set to 100 Hz. Set the analyzer SCAN TIME PER
DIVISION to 1 MILLISECOND. Synchronize the
oscilloscope to the analyzer scan, triggered on +
slope, ACF. Waveform SS8-3 is a composite wave-
form for the five critical circuit points; these
points are identified directly below the composite
waveform. Oscilloscope VOLTS/DIV information
follows identification of test points.

If waveforms 1 and 2 are present and 3, 4, and 5
are not, U2 is probably defective. If waveform 1
is present and 2 is not, check Q5/Q6/Q7 and

associated components. If waveforms 1, 2, 3 and
4 are correct and waveform 5 is not, check
Q3/Q4 and associated components.

Note

This test assumes that the time base
circuit is functioning properly. If wave-
forms 1 and 3 do not appear, ground
TP2 on the A5 assembly. Waveform 1
and 2 should appear (at a much faster
rate). If they do, U2 is defective.

A Reset Translator and Divide-By-Ten Decade.

CR9, a 2.87 volt zener diode is used to translate
the TTL input from the reset line to an ECL
input compatible with the input requirements of
the high frequency decade.

U3, U4, U5 and U6 are feedback connected to
provide 1-2-4-8 BCD output to the low frequency
counter circuit. UlA, UlB, U1C and U1D com-
prise a quad ECL to saturated logic translator
which makes the ECL output of the decade
compatible with TTL used in the low frequency
counter circuits. R28/C24, R29/C26 and
R30/C27 serve as RF1 filters.

The decade dividers convert the 100 kHz to 110
MHz input frequency to an output frequency of
10 kHz to 11 MHz. The A, B, C and D outputs
directly drive the buffer/store for the least signifi-
cant digit in the low frequency counter. In addi-
tion the D output drives the following blanking
decade counter.



Test Procedure

Test 3-a. Use the oscilloscope to check for the

reset pulse at XA6 pin 9 and at the junction of

R11/CR12. The reset pulses should be positive-
going, three to four volts in amplitude.

Test 3-b. Set the model 8443A to operate in the
MARKER mode at 100 Hz resolution. Set the
analyzer SCAN TIME PER DIVISION to 1
MILLISECOND. Connect the oscilloscope
Channel A, B, C and D inputs to test points 4, 5,
6 and 7 respectively. Set oscilloscope TIME/DIV
to 5 mSec and VOLTS/DIV to .5 for all chan-
nels. The oscilloscope display should appear as
shown in waveform SS8-4. Since the gate toggle
U2 and the input amplifiers have been checked,
an output which is not as shown must be due to
a defective flip-flop or an associated OR gate.
Note that if an output is missing (TP 5 for in-
stance) and following outputs are present (in this
instance, TP 6 and TP 7), the only possible cause
of troubie is a defective OR gate (U1B).

Waveform SS8-4

SERVICE SHEET 7

Time Base Circuit

Model 8443A
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Figure 8-36. A6, High Frequency Decade Assembly, Cover and Components
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Section VIII
Service

SERVICE SHEET 9

Normally causes of malfunctions in the model
8443A circuits will be isolated to a circuit board
or assembly as a result of performing the tests
specified in the Troubleshooting Tree.

When trouble has been isolated to the low fre-
quency counter assembly (Al), it should be
removed from the chassis and reinstalled using an
extender board. This will provide easy access to
test points and components.

Equipment Required

Service Kit
Digital Voltmeter

4 Channel Oscilloscope
10:1 Oscilloscope
Probes (4)

Bl DS1 Drive Circuit

The least significant digit is displayed on DS1.
When the transfer pulse from the time base is
applied to buffer/store U8, the information in the
high frequency decade is transferred to decoder/
driver Ul. Ul decodes the 1-2-4-8 information to
cause the appropriate number in the numerical
readout to be illuminated. U8 also provides a
BCD output to a rear panel connector for use in
external equipment.

Test Procedure

Test 1-a. Use the digital voltmeter to verify the

presence of dc levels at pins A and B/2 shown on
the schematic diagram.

Test 1-b. If the A, B, C and D inputs are as
shown in Waveform SS9-1, and none of the
numerical readouts illuminate, trouble is probably
in the +175 volt or +5 volt circuits. Check for an
open circuit in L1, L2 or L3.

L L L N .
2 # oarr srl s

-
-

Waveform SS9-1

Test 1-c. If some, or all of the other numerical
readouts illuminate, trouble is probably in DS1,
Ul or US8. Isolate the cause of trouble as follows:

Ground (one at a time) pins 1, 2, 3, 4, 11, 12,
13, 14, 15 and 16 of Ul. Refer to the schematic
and verify that the proper number illuminates for
each pin as they are grounded. If none of the
numbers illuminate, check R1. If R1 is providing
power to DS1, DS1 is defective.

If DS1 numbers illuminate as they should in the
previous test, connect the oscilloscope to U8 as
follows: Channel A — pin 14, Channel B — pin 1,
Channel C — pin 3 and Channel D — pin 16. Set
the oscilloscope TIME/DIV to .5 second and the
Volts/Div to .5. Operate the model 8443A in the
MARKER mode at 10 Hz resolution. Place the
analyzer SCAN WIDTH PER DIVISION to 10
MHz, SCAN WIDTH to PER DIVISON and
SCAN TIME PER DIVISION to 1 MILLISEC-

OND. At these analyzer settings, the least signifi-
cant digit of the counter will change numbers
quite rapidly; as a result, the output from the
buffer store will also change rapidly. The oscillo-
scope display should appear (to the eye) as four
dots moving from left to right and changing in
amplitude erratically. A time exposure of the
oscilloscope CRT should be similar to that shown
in waveform SS9-1. If the oscilloscope display is
correct, Ul is defective. If the display is not cor-
rect, U8 is defective.

[FDS2 through DS7 Drive Circuits

The six counter circuits following that of the
least significant digit each consist of a blanking
decade counter, a buffer/store, a decoder/driver
and a numerical readout device. DS3, DS4 and
DS5 have inputs that will cause a decimal point
to illuminate in one of them; the position of the
RESOLUTION switch determines which decimal
point is illuminated. Blanking inputs are provided
to the circuits driving DS4, DS5, DS6 and DS7.

Each of the last five blanking decade counters is
driven by the divide-by-ten output of the blank-
ing decade counter which precedes it. The first
blanking decade counter (U16) is driven by the D
output of the high frequency decade. When the
transfer pulse is received, each buffer/store trans-
fers the count information from the blanking
decade counter to the decoder/driver and to a
BCD output connector on the rear panel. The



decoder/drivers operate on negative logic; the rear
panel BCD outputs are positive logic. When the
reset pulse appears all of the blanking decade
counters and the high frequency decade are set to
Zero.

Test Procedure
General

The numerical readout indicators, in many in-
stances, will help to localize a problem to a spe-
cific area within the low frequency counter
circuits.

If any one of the numerical readouts does not
function, but numerical readouts to the left of it
do, the trouble is likely to be the readout itself,
the decoder/driver, or the buffer/store associated
with that readout. It is not likely that the asso-

ciated blanking decade counter is defective.

If any numerical readout is blank or reads only
one number and the readouts to the left consis-
tently read 0, the blanking decade counter for
the first readout affected (from the right) is

probably defective.

Test 2-a. If a single numerical readout is not
functioning, ground (one at a time) pins 1, 2, 3,
4, 11, 12, 13, 14, 15 and 16 of the decoder/
driver which drives it. Refer to the schematic dia-
gram to verify that the right number is illuminat-
ing.

If none of the numbers illuminate, check the
6800 ohm resistor associated with that readout.
If the 6800 ohm resistor is supplying power, the
readout device is defective.

If the readout device illuminates correctly when
the specified pins are grounded, proceed to test
2-b.

Test 2-b. Connect the oscilloscope to the buffer/
store associated with the malfunctioning readout
as follows: Channel A — pin 14, Channel B — pin
1, Channel C — pin 3 and Channel D — pin 16.
Set the oscilloscope TIME/DIV to 1 second and
the VOLTS/DIV to .5. Operate the model 8443A
in the EXTERNAL mode at 10 Hz resoltion with
the RF OUTPUT connected to the COUNTER
INPUT. Set the analyzer SCAN WIDTH PER
DIVISION to 10 MHz, the SCAN WIDTH to PER

A

Waveform SS9-2

DIVISION and the SCAN TIME PER DIVISION
to 1 second. The oscilloscope CRT display should
appear (to the eye) as four dots moving from left
to right and changing erratically in amplitude. A
time exposure of the oscilloscope CRT should be

gimilar tn wavaform S<90.1 If tha nerilloernno
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CRT display is as shown, the decoder/driver is
defective. If the display is not correct, proceed to
test 2-c.

Test 2-c. Connect the oscilloscope to the blank-
ing decade counter associated with the malfunc-
tioning readout as follows: Channel A — pin 15,
Channel B — pin 1, Channel C — pin 2 and
Channel D — pin 16. With all equipment operat-
ing as it was in test 2-b, the oscilloscope CRT
should again show four dots moving from left to
right and varying erratically in amplitude. If the
signal is present, but was not in test 2-b, the
buffer/store is defective. If the signal is not
present, connect one channel of the oscilloscope
to pin 9 of the blanking decade counter. All con-
trols remain the same except that the oscilloscope
CRT ftrace is centered and VOLTS/DIV is set to
.2. The oscilloscope CRT presentation should be
similar to that shown in Waveform SS9-2. If this
waveform is present and the previous one was
not, the blanking decade counter is probably
defective. If the signal is not present, the preceed-
ing blanking decade counter is defective.

[F3Ds8 Drive Circuit

The most significant digit, displayed by DS8 in
the 10 Hz resolution mode, is used only when
the input frequency to the high frequency decade
is 100 MHz or higher. Below 100 MHz, DS8 is
blanked because there is no positive-going output
from U21. The output of U21 changes state on a
count of 8 (representative of 80 MHz), but since

4



this transition is negative-going, it has no effect
on Ul5A. When U21 receives a tenth input pulse
(representative of 100 MHz), it again changes
state and the positive-going transition clocks
Ul5A. The Q output of Ul5A goes high and is
applied to the D input of U15B, which acts as a
buffer/store. When the transfer pulse appears and
the D input to U15B is high, Ul5B is clocked
and the @ output is used to turn on Q1. When
Q1 conducts it completes the circuit for the
numeral 1 in DS8. The Q output of U15B is in-
verted by Q2 and applied as a BCD bit to the
rear panel BCD connector.

Test Procedure

Test 3-a. Connect the oscilloscope to Ulb as fol-
lows: Channel A — pin 11, Channel B — pin 9,
Channel C — pin 5 and Channel D — pin 6. Set
the oscilloscope SWEEP MODE to NORM, INTer-
nal Synec, 5 mSec/Div, .5 VOLTS/DIV and DC in-
puts. Set the model 8443A to operate in the
SCAN HOLD mode, MARKER POSITION knob
pulled out, 10 Hz resoltion. Operate the analyzer
in the ZERO scan mode at 95 MHz. The oscillo-
scope CRT display should be as shown in wave-
form SS9-3.

Change the analyzer FREQUENCY to 105 MHz.
Note that U15A Channel B Q output (pin 9) goes
high when the frequency reaches 100 MHz. The
Q output of U15B (Channel C), goes high and

the O outrt of ITISR (Channel D) saee law Tha

MELN ‘.‘ U“U ALV WAL LA A \JIMIIIL’.I. ‘JJ SUW AVNS WY o A LAN
oscilloscope CRT dlsplay should now be as shown
in Waveform SS9-4.

In the above tests, if the Channel A and B wave-
forms were correct and the Channel C and/or D
were not, proceed to test 3-b. If all waveforms
were correct and the numeral 1 did not light in

Waveform SS9-3
SERVICE SHEET 8

High Frequency Decade Assembly

Waveform SS9-4

DS8 when the frequency was over 100 MHz,
proceed to test 3-c. If the Channel A waveform
was correct, but channel B was not, Ulb is
defective.

Test 3-b. Leave Channel A and B of the oscillo-
scope connected as they were in the above tests.
Connect the Channel C input to Ul5 pin 13 and
the Channel D input to Ulb pin 3. The oscillo-
scope CRT display should be as shown in wave-
form SS9-5. If either the transfer or reset pulses
are missing and the other counter digits function
properly, U22 is defective.

Test 3-c. Apply a ground to Ql-c. If DS8
numeral 1 illuminates, Q1 is defective. If it does
not, DS8 is defective.

Blanking

When the UNBLANKED-BLANKED switch on
the rear panel is in the BLANKED position, all
zeros which are to the left of the decimal point
and also to the left of the first significant digit
are blanked.

Waveform SS9-5



Model 8443A

Al
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Figure 8-39. Low Frequency Counter Circuit

Schematic Diagram
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Chassis Mounted Parts
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Figure 8-41. A16, Switch Assembly
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