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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the 
factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States Na
tional Bureau of Standards, to the extent allowed by the Bureau's calibration facility, and to the calibration facilities 
of other International Standards Organization members. 

WARRANTY 

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year 
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty 
shall be for the specified period] . During the warranty period, Hewlett-Packard Company will, at its option, either 
repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall 
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer 
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country. 

HP software and firmware products which are designated by HP for use with a hardware product, when properly in
stalled on that hardware prod :.Jet, are warranted not to fail to execute their programming instructions due to defects in 
materials and workmanship. If HP receives notice of such defects during the warranty period, HP shall repair or 
replace software media and firmware which do not execute their programming instructions due to such defects. HP 
does not warrant that the operation of the software, firmware or hardware shall be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance· by Buyer, 
Buyer~supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental 
specifications for the product, or improper site preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HEWLETT
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available 
for Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 
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SAFETY SUMMARY 

The following general safety precautions must be observed during all phases of oparation, service, and repair of this 
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates 
ufaty standards of design, manufacture, and intended usa of the instrument. Hewlett-Packard Company assumes no 
liability for tha customer's failure to comply with thasa requirements. This is a Safety Class 1 instrument. 

GROUND THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec
trical ground. The instrument is equipped with a three-conductor ac power cable. The power 
cable must either be plugged into an approved three-contact electrical outlet or used with a 
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an 
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the 
power cable meet International Electrotechnical Commission (IEC) safety standards. 

00 NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components 
with power cable connected. Under certain conditions, dangerous voltages may exist even with 
the power cable removed. To avoid injuries, always disconnect power and discharge circuits 
before touching them. 

00 NOT SERVICE DR ADJUST ALONE 

Do not attempt internal service or adjustment unless another person, capable of rendering first 
aid and resuscitation, is present. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 

Because of the danger of introducing additional hazards, do not install substitute parts or per
form any unauthorized modification to the instrument. Return the instrument to a Hewlett
Packard Sales and Service Office for service and repair to ensure that safety features are main
tained. 

DANGEROUS PROCEDURE WARNINGS 

Warnings, such as the example below, precede potentially dangerous procedures throughout 
this manual. Instructions contained in the warnings must be followed. 

I WARNING I 
Dangeroua voltagea, capable of caualng daath, are praaent In thla lnatrumant. Uaa IX· 
trame caution whan handling, taatlng, and adjuatlng. 

A 



SAFETY SYMBOLS 

General Definitions of Safety Symbols Used On Equipment or In Manuals. 

-:- OR@ 

fll OR .L 

DANGER 

Instruction manual symbol: the product will be marked with this 
symbol when it is necessary for the user to refer to the instruction 
manual in order to protect against damage to the instrument. 

Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding 1000 volts must be so marked). 

Protective conductor terminal. For protection against electrical 
shock in case of a fault. Used with field wiring terminals to in
dicate the terminal which must be connected to ground before 
operating equipment. 

Low-noise or noiseless, clean ground (earth) terminal. Used for a 
signal common, as well as providing protection against electrical 
shock in case of a fault. A terminal marked with this symbol must 
be connected to ground in the manner described in the installation 
(operating) manual, and before operating the equipment. 

Frame or chassis terminal. A connection to the frame (chassis) of 
the equipment which normally includes all exposed metal struc
tures. 

Alternating current (power line). 

Direct current (power line). 

Alternating or direct current (power line). 

The DANGER sign denotes a hazard. It calls attention to an 
operating procedure, practice, condition or the like, which could 
result in injury or death to personnel even during normal opera
tion. 

WARNING I 
The WARNING sign denotes a hazard. It calls attention to a pro
cedure, practice, condition or the like, which, if not correctly per

'------·- formed or adhered to, could result in injury or death to personnel. 

NOTE: 

The CAUTION sign denotes a hazard. It calls attention to an 
operating procedure, practice, condition or the like, which,if not 
correctly performed or adhered to, could result in damage to or 
destruction of part or all of the product. 

The NOTE sign denotes important information. It calls attention 
to procedure, practice, condition or the iike, which is essential to 
highlight. 



Model3336A/B/C General Information 

1·1. INTRODUCTION. 

SECTION I 

GENERAL INFORMATION 

1-2. This Operating and Service Manual contains information required to install, operate, 
test, adjust, and service the Hewlett-Packard Model 3336A/B/C Synthesizer/Level 
Generator. 

1-3. Supplied with the instrument is an Operating Manual. This supplement is a copy of the 
first four sections of the Operating and Service Manual, and should be kept with the instru
ment for use by the operator. The -hp- part number of the Operating Manual is listed on the 
title page. 

1-4. Also listed on the title page of this manual is a Microfiche part number. This number 
can be used to order 4 x 6 inch microfilm transparencies of the Operating and Service 
Manual. Each microfiche contains up to 96 photo-duplicates of the manual pages. The 
microfiche package also includes the latest Manual Changes supplement as well as pertinent 
Service Notes. 

1-5. SPECIFICATIONS. 

1-6. Instrument specifications and supplemental characteristics are listed in Table 1-1. The 
specifications are the performance standards or limits against which the instrument is tested. 
Supplemental characteristics are included in Table 1-1 as additional information for the 
user. 

1-7. SAFETY CONSIDERATIONS. 

1-8. This product is a Safety Class I instrument (provided with a protective earth terminal). 
The instrument and manual should be reviewed for safety markings, instructions, cautions 
and warnings to ensure safe operation. 

1·9. INSTRUMENTS COVERED BY THIS MANUAL. 

1-10. Attached to the instrument rear panel is a serial number plate. The serial number is in 
the form: OOOOAOOOOO. It is in two parts; the first four digits and letter are the serial prefix 
and the last five digits are the suffix. The prefix is the same for all identical instruments; it 
changes only when a change is made to the instrument. The suffix, however, is assigned se
quentially and is different for each instrument. The contents of this manual apply to in
struments with the same serial number prefix and higher serial number suffixes listed under 
SERIAL NUMBERS on the title page. 

1-11. If your instrument's serial number suffix is lower than that listed on the title page, 
refer to Section VII, Manual Changes. There, you will find information to backdate your 
manual, making it apply to your instrument. 
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Table 1-1. Specifications and General Information. 
FREQUENCY 

Range: 

Model 3336A: 

Model 33368: 

Model 3336C: 

Resolution: 

7 5 ohm unbalanced 
150 ohm balanced 
600 ohm balanced 

75 ohm unbalanced 
1 24 ohm balanced 
1 3 5 ohm balanced 
600 ohm balanced 

50 ohm unbalanced 
7 5 ohm unbalanced 

1 J.tHZ for frequencies < 1 00 kHz 
1 MHz for frequencies ~ 100 kHz 

Accuracy: (instruments without Option 004) 

± 5 x 1 0- 6 of programmed frequency 

Aging Rate: (instruments without Option 004) 

±5 x 10- 6 per year (20° to 30°C} 

Warm-Up Time: 

30 minutes 

AMPLITUDE 

Range: 

Model 3336A: 

Model 3336B: 

Model 3336C 

7 5 ohm output 
1 50 ohm output 
600 ohm output 

7 5 ohm output 
1 24 ohm output 
1 3 5 ohm output 
600 ohm output 

50 ohm output 
7 5 ohm output 

10 Hz to 20.999 999 999 MHz 
10kHz to 2.099 999 999 MHz 
200 Hz to 109.999 999 kHz 

10 Hz to 20.999 999 999 MHz 
10 kHz to 10.999 999 999 MHz 
10 kHz to 2.099 999 999 MHz 
200Hz to 109.999 999kHz 

10Hz to 20.999 999 999 MHz 
10Hz to 20.999 999 999 MHz 

~72.99to +7.00d8m 
~78.23to +1.76d8m 
~72.99to +7.00d8m 

~72.99to +7.00d8m 
~ 78.23 to + 1. 76 dBm 
~78.23 to+ 1.76 dBm 
-72.99 to + 7.00 dBm 

-71.23 to +8.76 dBm 
-72.99 to+ 7.00 dBm 

Absolute Accuracy: specified at 10kHz for the 50, 7 5 and 600 ohm outputs; specified at 50 kHz for the 1 24, 135 and 
150 ohm outputs. 

± .05 dB, for the top 9.99 dB of amplitude range (20° to 30°C) 

± .08 dB, for the top 9.99 dB of amplitude range (0° to 55°C) 

Flatness: referenced to amplitudes at 10kHz for the 50, 75 and 600 ohm outputs; referenced to amplitudes at 50 kHz 
for the 124, 135 and 150 ohm outputs. 

Model 3336A 10 200 10K 50K 109K 2.09M 20.9M 

7 5 ohm output I ± .1 dB(± .07 dB with Option 005) I 
1 50 ohm output I ± .12 dB I 
600 ohm output L ± .25 dB I 
Model 33368 10 200 10K 50K 109K 2.09M 10.9M 20.9M 

7 5 ohm output I ± .1 dB ( ± .07 dB with Option 005) I 
1 24 ohm output ± 15 del ± .1 dB I 
13 5 ohm output ± .12 dB I 
600 ohm output I t .25 dB I 
Model 3336C 10 20.9 M 

50 and 7 5 ohm outputs ± .1 dB ( ± .07 dB with Option 005) 
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Table 1·1. Specifications and General Information (Cont'd). 

Attenuator Accuracy: {instruments without Option 005) 

Attenuation 10Hz 1 MHz 10M 20.9M 

10 to 19.99 dB 

20 to 39.99 dB 

40 to 79.99 dB 

+ .1 dB 

+ .15 dB 

± .2 dB 

NOTE 

-t- .1 5 dB + .2 dB 

+ .2 dB + .2 5 dB 

± .25 dB ± .3 dB 

Amplitude Accuracy is the sum of Absolute Accuracy rmd, as needed, Flatness and 
Attenuator Accuracy. 

Warm·Up Time: 

30 minutes 

MAIN SIGNAL OUTPUTS 

On Carrier Return Loss: 

Model 3336A 

7 5 ohm output 

1 50 ohm output 

Model 33368 

7 5 ohm output 

1 24 ohm output 

1 35 ohm output 

Model 3336C 

10 10K 30K 2.09M 109M 2.09M 

> 30 dB 

I> 20 dB I > 3o dB I 
10 10K 30K 209M 10.9M 20.9M 

I > 30 dB 

> 20 dB > 30 dB I 
> 20 dB > 30 dB I 

10 10K 30K 209M 100M 20.9M 

I 

50 ohm output 

7 5 ohm output 

r--------------->--30 __ d_B--------~r---->--2_5_d_B-.,, 

> 30 dB 

•Return Loss of 50 ohm output is> 30 dB to 20.9 MHz with Option 005. 

Balance: 

Model 3336A 

1 50 ohm output 

600 ohm output 

Model 33368 

1 24 ohm output 

1 3 5 ohm output 

600 ohm output 

SPECTRAL PURITY 

Integrated Phase Noise: 

Model 3336A and 3336B 

300 10K 

> 

> 38 dB 

300 10K 

> 38 dB 

50 K 2.09M 

36 dB 

50K 2.09M 

> 30 dB 

> 36 dB 

I 

> -64 dB, for a 3kHz band, 2kHz either side of a 20 MHz carrier. 

Model 3336C 
> -54 dB, for a 30kHz band, centered on a 20 MHz carrier, excluding Hz about 

Phau Jitter the carrier. 

10.8M 

10.9M 

.3° peak to peak maximum, measured per Bell System Technical Reference PUB 41009, "Transmission 
Parameters Affecting Voiceband Data Transmission-Measuring Techniques May 1975" and per CCITT Orange 
Book, Volume IV.2 "Specifications of Measuring Equipment". 
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Table 1·1. Specifications and General Information (Cont'dl. 

Harmonic Distortion 

No harmonically related signal will exceed these values with respect to the carrier: 

10 30 50 10K lOOK 1M 5M 209M 

f- 35dB 1- sods I -60dB - 55dB -50dB Normal Leveling 

Fast Leveling I - 50dB I -60dB - 55dB - 50dB 

Spurious: (de to 200 MHz except where noted) 

All non-harmonically related signals from de to 200 MHz will be more than 70 dB below the carrier or less than one 
of the following levels, whichever is greater. 

Model 3336A without Option 005 with Option 005 

7 5 ohm output -100 dBm - 11 5 dBm 
1 50 ohm output -100 dBm (to 10 MHz) -100 dBm (to 10 MHz) 
600 ohm output* -100 dBm (to 10 MHzl -100 dBm (to 10 MHz) 

Model 33368 without Option 005 with Option 005 

7 5 ohm output -100 dBm - 1 1 5 dBm 
124 ohm output -100 dBm - 11 5 dBm 
135 ohm output -100dBm - 11 5 dBm 
600 ohm output* -100 dBm - 115 dBm 

Model 3336C without Option 005 with Option 005 

50 ohm output -100 dBm - 115 dBm 
7 5 ohm output -100 dBm - 11 5 dBm 

•Line related signals from the 600 ohm outputs will be more than 70 dB belo"" the earner or -83 dBm whichever is greater. 

Amplitude Blanking: 

Maximum signal output during amplitude blanking: < -85 dBm 

Impulse Level in adjacent channels caused by amplitude blanking: > 22 dBm 0 

PHASE OFFSET 

Range: 

± 719.9° with respect to arbitrary starting phase or assigned zero phase. 

Resolution: 0. 1 ° 

Increment Accuracy: ± 0.2 o 

Ambient Stability: ± 1 degree of phase per degree C. 

FREQUENCY SWEEP 

Sweep Flatness: 

± .15 dB, Normal Leveling, 50 Hz to 1 MHz, .5s Sweep Time. 

± .1 5 dB, Fast Leveling, 10 kHz to 20 MHz, .03s Sweep Time. 

Sweep Time 

linear Sweep: .01 sec to 99.99 sec 

Single Log Sweep: 2 sec to 99.99 sec 

Continuous log Sweep: . 1 sec to 99.99 sec 

Minimum Sweep Width 

Log Sweep: 1 decade 

linear Sweep: Minimum Bandwidth (Hz) . 1 (Hz/sec) x Sweep Time (sec) 
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Table 1·1. Specifications and General Information (Cont'd). 

Ph111 Continuity: 

Sweep is phase continuous over the full frequency range 

AMPLITUDE MODULATIOM 

Moduletion Depth: 0 to 1 00 % 

Moduletion Frequency Renge: 50 Hz to 50 kHz 

Envelope Distortion: < - 30 dBc t o 80% modulation 

Input lmpedence: 20 K ohm 

PHASE MODULATIOM 

Renge: 0 to ± 850 ° 

Lineerity: ± .5% of peak to peak deviaion from best fit straight line. 

Moduletion Frequency Renge: de to 5 kHz 

Input Sensitivity: ± 5 V peak for"" 850 ° phase shift ( .. 170° /volt) 

Input lmpedence: 20 K ohm 

HP-18 COMTROL 

Frequency Switching Time: (Time to settle to within 1 Hz to final value, exclusive of programming and processing t ime) 

< 1 0 ms for 1 00 kHz step 

< 25 ms for 1 MHz step 

< 70 ms for 20 MHz step 

Ph111 Switching Time: (to within 90 ° of phase lock, exclusive of programming and processing time) 

< 15 ms 

Amplitude Switching Time: (to within .1 dB of f inal va lue, exclusive of programming and processing time) 

< 500 ms 

AUXILIARY OUTPUTS 

AUX 0 dBm: 
Frequency range is from 2 1 MHz to 60.999 999 999 MHz (underrange to 20.000 000 001 MHz). Amplitude is 
0 dBm (50 ohm). 

SYMC OUT: 
Square wave with Vhi9h <!: 1 .2 V, Vlow :S 0.2 V into 50 ohms, to synchronize other instruments to the Main Signal 
Outputs. Level transition occurs at Main Signal Output zero crossing. 

REF OUT: 
0 dBm (50 ohm), 1 MHz signal for phase-locking additional instruments t o the Model 3336. 

10 MHz OVEM OUT: 
Instruments with Option 004, only. 0 dBm (50 ohm), 10 MHz signal f rom a temperature stabilized, crystal oscillator 
for phase-locking the Model 3336 or other instruments. 

X DRIVE: 
0 to > + 10 Vdc linear ramp proportional to the sweep frequency . Linearity, ± 1% of f inal value, 10% to 90% , 
best fit straight line. 

Z BLAMK: 
Sw eep related TIL compatible voltage levels. Low level is capable of sinking current from a positive voltage source. 

MARKER: 

Maximum Current = 200 rnA 
Maximum Voltage = + 45 Vdc 
Maximum Power Dissipation = 1 W 

TTL compatible high to low level transition at the programmed Marker Frequency. 

1-5 
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Table 1·1. Specifications and General Information (Cont'd). 

AUXIliARY INPUTS 

EXT REF IN: 
For phase-locking the 3336A/BiC to an external frequency reference. Signal from 0 dBm to + 20 dBm (50 ohm). 
Signal frequency must be within 1 x 10-6 of a sub-harmonic of 10 MHz from 1 MHz to 10 MHz. 

AMPTD MOD: 
Amplitude modulation input (see AMPLITUDE MODULATION specifications} 

PHASE MOD: 
Phase modulation input (see PHASE MODULATION specifications) 

EXTERNAL LEVELING: 
Input from an External Leveling voltage source to regulate the signal amplitude at a remote point. Input Sen
sitivity: .25 dB/volt 

OPTION 004. HIGH STABiliTY FREQUENCY REFERENCE 

Aging Rate: 
± 5 x 10 8 per week after 72 hours continuous operation. 

± 1 x 10- 7 per month after 1 5 days continuous operation. 

Ambient Stability: 
± 5 x 10 8 maximum, 0° to 55°C 

Warm-Up Time: 
Reference frequency will be within 1 x 1 0- 7 of the turn-off frequency, 20 minutes after turn-on, for an off time less 
than 24 hours. 

OPTION 005. HIGH ACCURACY ATTENUATDR 

Attenuation 

10 to 19.99 dB 

20 to 39.99 dB 

40 to 79.99 dB 

GENERAL 

Operating Environment: 

Temperature: 0° to 55°C 

Relative Humidity: 85%, 0° to 40°C 

Altitude: < 1 5,000 ft. ( < 4600 meters) 

Storage Environment: 

Temperature: -50° to + 65°C 

Altitude: < 50,000 ft. ( < 15,000 meters) 

Power Requirements: 

10Hz 20 MHz 

+ .035 dB 

± .06 dB 

± .1 dB 

100/120, 220/240 V, + 5%, - 10%, 48 to 66Hz, 60 VA ( 100 VA with all options), 10 VA standby. 

Size: 132.6 mm (5 1/4 in) high x 425.5 mm (16-3!4) wide x 497.8 (19-5/8) deep 

Weight: 10 kg (22 lbs.l net, 15.5 kg (34 lbs.) shipping 
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1-12. This manual may have a yellow Manual Change Supplement with it. This supplement 
contains information for correcting errors in the manual and new information to keep your 
manual current. To keep this manual as current and accurate as possible, Hewlett-Packard 
recommends that you periodically request the latest Manual Change Supplement. The sup
plement for this manual is identified with the manual print date and part number. Both ap
pear on the manual title page. Complimentary copies of the supplement are available from 
Hewlett-Packard. 

1·13. DESCRIPTION. 

1-14. The Hewlett-Packard Model 3336 Synthesizer/Level Generator is an accurate, stable 
and spectrally pure sine wave source, producing synthesized frequencies with II digits of 
resolution from 10Hz to 20.999 999 999 MHz and precise output levels from -72.99 to 
+ 7.00 dBm (75 ohm output) in .01 dBm steps. A general purpose model and two com
munications models are available, each having a different combination of balanced and un
balanced outputs, output impedances and output connectors. 

1·15. AVAILABLE MODELS. 

1-16. The Model3336 is manufactured as one of three models identified by the letters A, B 
or C following the model number. The difference between.models is the configuration of the 
front panel outputs. The outputs on each model are: 

MODEL 

3336A 

3336A with 
Option 001 

3336B 

3336B with 
Option 001 

3336C 

OUTPUTS 

75 ohm unbal 
150 ohm bal 
600 ohm bal 

75 ohm unbal 
150 ohm bal 
600 ohm bal 

75 ohm unbal 
124 ohm bal 
135 ohm bal 
600 ohm bal 

75 ohm unbal 
124 ohm bal 
135 ohm bal 
600 ohm bal 

50 ohm unbal 

ACCEPTS CONNECTOR TYPE 

75 ohm BNC 
Siemens type 3 prong 9REL STP-6 AC 
Siemens type 3 prong 9REL STP-6 AC 

Siemens type 1.6/5mm coaxial 
Siemens type 3 prong 9REL STP-6 AC 
Siemens type 3 prong 9REL STP-6 AC 

WECO type 439A or 440A 
WECO type 443A 
WECO type 241A 
WECO type 310 

WECO type 358A 
WECO type 372A 
WECO type 241A 
WECO type 310 

50 ohm BNC 
75 ohm unbal 75 ohm BNC 

1·11. ACCESSORIES SUPPLIED. 

1-18. A special BNC to BNC connector is supplied with the High Stability Frequency 
Reference (Option 004) to connect the High Stability Frequency Reference to the instru
ment. This connector is -hp- Part No. 1250-1499. 

1-7 
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1-19. ACCESSORIES AVAILABLE. 

1-20. The following accessories are available for use with the Model 3336A/B/C: 

-hp- Part No. 

!1048C 
11094B 
11356A 
85428B 

11477A 

5061-0077 

5061-0083 

5061-0089 

11473A 

11473B 

11474A 

11475A 

11476A 

5061-0743 

Description 

50 ohm Feedthrough Termination 
75 ohm Feedthrough Termination 
Ground Isolator 
50 to 75 !.l Minimum Loss Impedance 

Matching Pad 

High Stability Frequency 
Reference Kit (converts standard 

instrument to Option 004) 

Rack Mount Flange Kit (Option 908) 

Rack Mount Flange/Front Handle Kit 
(Option 909) 

Front Handle Kit (Option 907) 

(2)-600 !.l Balanced (WECO 310) to 75 !.l 
Unbalanced (BNC) Balancing 
Transformers 

(2)-600 !.J Balanced (Siemens 9REL-STP-
6AC) 75 !.J Unbalanced (BNC) 
Balancing Transformers 

(2)-135 !.l Balanced (WECO 241) to 75 !.J 
Unbalanced (BNC) Balancing 
Transformers 

(2)-150 !.l Balanced (Siemens 9REL-STP-
6AC) to 75 !.l Unbalanced (BNC) 
Balancing Transformers 

(2)-124 !.l Balanced (WECO 408A) to 

75 !.l Unbalanced (BNC) 
Balancing Transformers 

Telephone connector adapter kit 
[adapters convert all 3336B output 
to BNC (f)] 

1-21. RECOMMENDED TEST EQUIPMENT. 

1-22. Equipment required to maintain the Model 3336A/B/C is listed in Table 1-2. Other 
equipment may be substituted if it meets or exceeds the critical specifications listed in the 
table. 
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INSTRUMENT 

Electronic Counter 

Digital Voltmeter 

Wave Analyzer 

Synthesizer 

Unbalanced 
Directional 
Couplers 

Table 1·2. Recommended Equipment List. 

CRITICAL SPECIFICATION 

Frequency Measurements 
Range: to 20.9 MHz 
Resolution: 8 digits 
Accuracy: ± 1 part/1 Q9 

Time Interval Average 
Resolution: . 1 ns 

de Function 
Ranges: .1V, 1V, 10V, 100V 
Accuracy: ± .2% 
Resolution: 4% digits 

ac Function 
Ranges: 1V,10V,100V 
Accuracy: ± .5% 
Resolution: 4 digits 

de function 
Ranges: .lV, 1V, 10V, 100V 
Accuracy: ± .05% 
Resolution: 6 digits 

ac Function 
Ranges: 1 V, 1 OV, 1 OOV 
Accuracy: ± .1 5% at 10 and 
50 kHz 

Resolution: 5 digits 

REQUIRED FOR RECOMMENDED MODEL 

V = Oper. Ver. 
P = Performance Test 
T = Troubleshooting 
A = Adjustments 

V, P, A 

T 

V, P, A 

-hp- Model 5328A with Options 010 and 
040 or 041 

-hp- Model 3466A 

-hp- Model 3455A with Option 001 
(Average Responding Converter) 
or -hp- Model 3490A 

Frequency Range: 10 Hz to V, P, A -hp- Model 3581A or 3581C 
50 kHz 

Amplitude Accuracy: ± . 5 dB 
Spurious Response: "5 - 80dBc 
Y-Axis output 

Frequency Range: 200 Hz to P -hp- Model 3335A 
20.9 MHz 

Amplitude Range: -60 to 
+ 13 dBm 

Phase Noise: ::::; 70 dBc 
Spurious: ::::; - 75 dBc 

50 ohm 
Frequency Range: . 1 to 

20.9 MHz 
Directivity: :;:-: 40 dB 

75 ohm 
Frequency Range: .1 to 

20.9 MHz 
Directivity: :::=: 40 dB 

(-hp- Model 3325A is acceptable except for 
Phase Noise and Spurious Performance Tests) 

P (3336C only} -hp- Model 8721 A* 

P (all models) -hp- Model 8721A"" with Option 008 

• Unbalanced Directional Couplers are also part of Transmission/Reflection kits 

50 0 Reflection/Transmission K1t 
75 11 Reflection/TransmiSSion Kit 

-hp- Model 11652A 
-hp· Model 11652A with Option 008 

1-9 
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INSTRUMENT 

System Voltmeter 

1 MHz Low Pass Filter 

1 5 kHz Low Pass Filter 

500 Hz - 3500 Hz 
Bandpass Filter 

High Frequency 
Probe 

Signature Analyzer 

Minimum Loss 
Impedance Matching 
Pads 

Terminations 

Model 3336A/B/C 

Table 1·2. Recommended Equipment List (Cont'd). 

CRITICAL SPECIFICATION REOUIRED FOR 

de Voltage Range: ± 10 V P 
Trigger: External 
Trigger Delay: Programmable 

Cut-Off Frequency: 1 MHz 
Stop-Band Frequency: 4 to 

80 MHz 

Cut-Off Frequency: 1 5 kHz 
Consisting of 

Resistor: 1 OK ohm, ± 1% 
Capacitor: 1600 pF, ± 5% 

Pass Band: 500 to 3500Hz 

Frequency Range: . 1 to 
20 MHz 

Accuracy: ± . 5 dB 
(Diode Detector) 

Signature: 4 digit 
Hexadecimal 

Characters: 0 thru 9, 
A, C, F, H, P, U 

Logic Threshold: 
+ 2.2 V, high 
+ .5 V, low 

50- 75 ohm 

124-75 ohm 
R1 = 15.9 ohm, ± 1% 
R2=119.3ohm, ± 1% 
R3=62.0 ohm,± 1% 

135-75 ohm 
R1 =22.5 ohm,± 1% 
R2 = 112.5 ohm, ± 1% 
R3=67.5 ohm,± 1% 

150- 75 ohm 
R1 =31.1 ohm,± 1% 
R2 = 1 06. 1 ohm, ± 1 % 
R3=75 ohm,± 1% 

600- 75 ohm 
R 1 = 261 .2 ohm, ± 1% 
R2=80.2 ohm,± 1% 
R3 = 300 ohm, ± 1 % 

50 ohm, ± 2% 

75 ohm, ± 2% 

124 ohm, ± 1% 

135 ohm, ± 1% 

1 50 ohm, ± 1% 

600 ohm, ± 1% 

p 

P (3336C only) 

P (3336AIB only) 

p 

T 

V, p 

A, P (33368 only) 

A, P (33368 only) 

A, P (3336A only) 

A, P (3336AIB only) 

V, P, A, T 

V, P, A, T 

V, P, A 133368 only} 

V. P, A (33368 only) 

V, P, A (33368 only) 

V, P, A 
(3336AIB only) 

RECOMMENDED MODEL 

-hp- Model 3437A 

J903 
TT Electronics Inc 
2 21 4 S. Barry Avenue 
Los Angeles. CA 90064 

-hp- Part No. 0757-0340 
-hp- Part No. 0160-2223 

3100 
Kronhite 
Avon Industrial Park 
Bodwell St. Avon, MA 02327 

-hp- Model 110968 

-hp- Model 5004A 

-hp- Model 854288 

-hp- Part No. 0698-4361 
-hp- Part No. 0698-6806 
-hp- Part No. 0698-6800 

-hp- Part No. 0698-4086 
-hp- Part No. 0698-7469 
-hp- Part No. 0698-8558 

-hp- Part No. 0698-4375 
-hp- Part No. 0698-4405 
-hp- Part No. 0757-0710 

-hp- Part No. 0698-31 32 
-hp- Part No. 0698-4096 
-hp- Part No.0698-6982 

-hp- Model 11 048C 

-hp- Model 11 0948 

-hp- Part No. 0698-6284 

-hp- Part No. 0698-5197 

-hp- Part No. 0757-071 5 

-hp- Part No. 0698-5405 
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INSTRUMENT 

Balanced 
Directional 
Couplers 

DC Power Supply 

Double Balanced 
M1xer 

Attenuators 

Spectrum Analyzer 

Thermal Convener 

Oscilloscope 

Funct1oF1 Generator 

ac Voltmeter 

General Information 

Table 1-2. Recommended Equipment List (Cont'd). 

CRITICAL SPECIFICATION 

124 ohm 
Frequency Range: .01 to 

10.9 MHz 
Directivity: 2: 40 dB 

150 ohm 
Frequency Range: .01 to 

20.9 MHz 
Directivity: 2: 40 dB 

Output Voltage: 
Output Current: 2: 20 mA 

Input/Output Z 50 ohm 
Frequency Range: 1 to 

20.9 MHz 

Attenuation·. 10 dB (fixed) 
VSWR: :s: 1 .02, de to 

20.9 MHz 
Input/Output Z: 50 ohms 

Attenuation: 0 to 70 dB 
Attenuation Step Size: 10 dB 
Input/Output Z: 50 ohm 
Certification required at 

1 MHz, 10 MHz, 20.9 MHz 

Frequency Range: . 1 to 
100 MHz 

Amplitude Accuracy· ± 1 dB 
Harmonic D1stort1on: 

:-o:: -65 dBc 
Spurious: ::-o:: - 70 dBc 

Frequency Range: 10 Hz to 
50 kHz 

Amplitude Accuracy: ± 1 dB 
Harmonic Distortion: 

:-o:: -65 dBc 
Spurious: ::-o:: - 70 dBc 

Input Z: 75 ohms 
Maximum Input: . 5 V rms 
Flatness: Certification 

required at 10 kHz, 100 kHz, 
1 MHz, 10 MHz and 20 MHz 

Vertical 
Bandwidth: de to 100 MHz 
Deflection: .01 V to 1 OViD IV 
Horizontal 
Sweep· .05 11.s to 1 s/DIV 
Delayed Sweep 

Frequency: 1 and 10 kHz 
Functions: S1ne, Squarewave 
Symmetry· Variab 1.e 

Ranges: mV to 1 V 
Frequency Range: 25Hz to 

1 MHz 
Scale: Logarithmic 
Accuracy: .::':: 2%, 100Hz to 

10kHz 

REOUIREO FOR 

P (3336B only) 
p 133368/0pt 0011 

P (3336A only) 

p 

p 

p 

p 

V, P, A 

V, p 

V, P. A 

A, T 

P, A 

p 

RECOMMENDED MODEL 

-hp- Part No. 5061 -1 1 3 5 
-hp- Part No. 5061-1136 (Opt 001) 

-hp- Part No. 5061-1137 

-hp- Model 6214A 

-hp- Modei10534A or 10514A 

-hp- Modei8491A Option 010 
(2 required) 

-hp- Model 355D 

-hp- Model 141 Ti8553B/8552B 

-hp- Model 3580A 

-hp- Model 11051AiH01 

·hp- Model 1740A 

-hp- Model 3312A 

-hp- Model 400 FL 

1-11 
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Table 1-2. Recommended Equipment List ICont'd). 

INSTRUMENT CRITICAl SPECIFICATION REOUIRED FOR RECOMMENDED MODEl 

Resistors for 62 ohm, ± 1% P (33368 only) -hp- Part No. 0698-6800 
Balance Test 

P (33368 only) -hp- Part No. 0698-8558 (3 of each 67.5 ohm, ± 1% 

required) 75 ohm,± 1% P (3336A only) -hp- Part No. 0757-0710 
300 ohm, ± 1% P (3336A/B only) -hp- Part No. 0698-6982 

Resistor lK ohm, ± 1% T -hp- Part No. 

Amplifier Gain: 20 dB p QB 300 
Frequency Range: . 1 to O-Bit Corp. 

20.9 MHz P.O. Box 2208 
Input/Output Z: 50 ohm Melbourne, Florida 32901 

Adapters BNC (f) to WECO 440A V, P, A, T -hp- Part No. 1250-0556 (2 required) 
(33368 only) 

BNC If) to WECO 358 V, P, A,T -hp- Part No. 1250-0591 (2 required) 
133368 only) 

BNC (f) to WECO 34 7 V, P, A, T -hp- Part No. 1251-3759 12 required) 
(33368 only) 

BNC (f) to 1 .615.6 (ml V,P,A.T s 230 
(3336A with Option 001 only) W & G Instruments Inc. 

11 9 Naylon Avenue 
LivingtOn, NJ 07039 

BNC lfl to WECO 310 V, P, A, T -hp- Part No. 1251-3757 
(33368 only) 

BNC (fl to TRIA X lm) p -hp- Part No. 1250-0595 

BNC (f) to Dual Banana Plug V, P, A, T -hp- Part No. 1250-2277 

BNC (ml to Dual Banana Post V, P, A, T -hp- Part No. 1250-1264 

Dual Banana Plug (used with V, P, A -hp- Part No. 1251-281614 required) 
termination resistors) 

BNC If) to Type N (ml p -hp- Part No 1250-0780 (2 required) 

BNC (ml to Type N lfl p -hp- Part No. 1250-0077 12 required) 

Cables 50 ohm BNC lml to BNC lml 
12" V, P, A, T ·hp- Model 11170A 12 required! 
24" V, P, A, T -hp- Model 111 708 12 required) 
36" V, P, A, T -hp- Model 111 70C (2 required I 

75 ohm BNC (rnl to BNC lm) 
6" V, P, A, T -hp- Part No. 15582·60010 (2 required) 
36" V, P, A, T -hp- Part Nu 1 5582-60020 (2 required) 

75 ohm BNC (m) to V, P, A, T 
Siemens type 
9 REL STP-6AC 

Consisting of 
Siemens type conneCl~ r (rnl -hp- Part No 5060-4444 
BNC (rn) connector -hp· Part No. 12501283 
6"', RG 59 coaxial cable 
175ohrnl 

1-12 
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1-23. OPTIONS. 

I-24. The following options are available for the Model 3336 Synthesizer/Level Generator; 

Option 001, Special Output connectors (Model 3336A and B only) 
See Paragraph 1-15 

Option 004, High Stability Frequency Reference 

Option 005, High Accuracy Attenuator 

Option 907, Front Handle Assembly 

Option 908, Rack Mount Flange Kit 

Option 909, Rack Mount Flange Kit/Front Handle Assembly 

Option 910, Additional Operating and Service Manual 

1-13 



Model 3336A/B/C Installation 

2-1. INTRODUCTION. 

SECTION II 
INSTALLATION 

2-2. This section contains instructions for installing and interfacing the Model 3336A/B/C 
Synthesizer/Level Generator. Included are initial inspection procedures, power and groun
ding requirements, line voltage selection, environmental requirements, installation instruc
tions, HP-IB connection procedure, and instructions for repackaging for shipment. 

2-3. INITIAL INSPECTION. 

2-4. Inspect the shipping container for damage. If the shipping container or cushioning 
material is damaged, it should be kept until the contents of the shipment have been checked 
for completeness and the instrument has been checked mechanically and electrically. This in
strument was carefully inspected both mechanically and electrically before shipment. It 
should be free of mars and scratches and in perfect electrical order upon receipt. Procedures 
for checking electrical performance are given in Section IV. If there is mechanical damage or 
defect or if the instrument does not pass the electrical performance test, notify the nearest 
Hewlett-Packard Sales and Service Office listed at the end of this manual. If the shipping 
container is damaged or the cushioning material shows signs of stress, notify the carrier as 
well as the Hewlett-Packard office. Keep the shipping material for the carrier's inspection. 
The warranty statement is located in the front of this manual. 

2-5. PREPARATION FOR USE. 

2-6. Power Requirements. 

2-7. The Model 3336 requires a power source of 100, 120, 220, or 240 V ac, + 5"7o, -10%, 
48 to 66 Hz single phase. Power consumption is 100 VA maximum. 

2-8. Line Voltage Selection. 

Before connecting ac power to this instrument, make sure the 
Model 3336 is set to the line voltage of the power source. Also en
sure that the common connection of the power outlet is connected 
to a protective earth contact. 

2-9. The line voltage selection switches are set at the factory to correspond to the most com
monly used line voltage of the country of destination. The serial number plate (located on 
the rear panel) is marked at the factory to indicate the selected line voltage. To reduce confu
sion, update this plate every time the line voltage switches are changed. Information 
necessary to change the line voltage selection is in the Power Supply Service Group of the 
Operating and Service Manual. 

2-l 
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2-2 

Make sure the correct fuse is installed for the selected line voltage! 

Line Voltage 

1001120 Vac 

2201240 Vac 

Fuse 

1 Amp 

V2 Amp 

-hp- Part Number 

2110-0001 

2110-0012 

USE FAST BLOW TYPE FUSES ONLY! Using slow blow type 
fuses or fuse values other than those recommended defeats an im
portant protection circuit and will damage the Model 3336. 

2-10. Power Cable. 

2-11. In accordance with international safety standards, this instrument is equipped with a 
three-wire cable. When connected to an appropriate power line outlet, this cable grounds the 
instrument cabinet. The type of power cable shipped with each instrument depends on the 
country of destination. Refer to Figure 2-1 for the connector configuration and -hp- part 
number of the available power cables. 

8120-1351 8120-1369 8120-1689 

~ 125V-6A' 

~o' .... ~. J~ c" _,. q 
8120-1348 \\) 

STD·B-4195 

'Ul LISTED FOR USE IN THE UNITED STATES OF AMERICA 

Figure 2·1. Power Cables. 

2-12. HP-18 Connections. 

2-13. Interconnection data concerning the rear panel HP-IB connector is provided in Figure 
2-2. This connector is compatible ":ith the -hp- 10631 (A, B, or C) HP-IB cables. The lengths 
of these cables are as follows: 

10631A 
1063IB 
1063IC 

I meter 
2 meters 
4 meters 
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Up to 15 instruments (including the controller) may be connected in an HP-IB system. The 
HP-IB cables. have identical stacking connectors on both ends so that several cables can be 
connected to a single source. As a practical matter, avoid stacking more than three or four 
cables on any one connector. If the stack gets too large, the force on the stack can produce 
enough leverage to damage the connector mounting. Be sure that the connector screws are 
tightened firmly in place to keep it from working loose during use, and be sure to observe the 
CAUTION of Figure 2-2. 

LINE 
0101 
0102 
0103 
0104 
0105 
0106 
0107 
0108 
EOI 
REN 
OAV 
NRFD 
NDAC 
IFC 
SRO 
ATN 
SHIELD-CHASSIS GROUND 

P/0 TWISTED PAIR WITH PIN 6 (' 
P/0 TWISTED PAIR WITH PIN 7 
P!O TWISTED PAIR WITH PIN 8 
P/0 TWISTED PAIR WITH PIN 9 ~ 
P/0 TWISTED PAIR WITH PIN 10 
P/0 TWISTED PAIR WITH PIN 11 
ISOLATED DIGITAL GROUND 

THESE PINS 
AeE 

INTERNALLY 
GROUNDED 

The 3336A contains metric threaded HP-18 cable mounting 
studs as opposed to English theads. Metnc threaded -hp· 
10631 A. B, or C HP-18 cable lock screws must be used to 
secure the cable to the instrument. Identification of the two 
types of mountmg studs and lockscrews is made by their 
color. English threaded fasteners are colored silver and 
metnc threaded fasteners are colored black. DO NOT mate 
slfver and black fasteners to each other or the threads or 
either or both will be destroyed. Metric threaded HP-18 
cable hardware ilfustrations and part numbers folfow 

LDCKSCREW 
1390 0~60 

00 
I I 

~~ 
f) 
\J 

LVNG MOUNT "G STUD SHORT ~OU,.TH•G STUD 
(;~80-0643 0380-0644 

' .. ~ .... 
. i 

Figure 2·2. HP-18 Connector. 

2-14. Cable Length Restrictions. System components can be interconnected in virtually any 
configuration. However, to achieve reliable system performance, proper voltage levels and 
timing relationships must be maintained. If the system cable is too long, the lines cannot be 
driven properly and the system will fail to perform. The maximum length of cable that can 
be used to connect a group of instruments must not exceed 2 meters (6.5 ft.) times the 
number of instruments to be connected, or 20 meters (65.6 ft.), whichever is less. 

2·15. 3336 Listen/Talk Address. 

2-16. The Model 3336 is normally shipped from the factory with the Device address of 4, 
(talk address D, listen address $). The address switches are located on the rear panel. The 
binary weighted HP-lB address switches l thru 5 set the Device address and consequenctly 
the Talk and Listen address. All the possible Device, Listen and Talk addresses and the HP
IB address switch positions are shown in Table 2-1. Switch 6, marked "Listen Only", 
disables the instruments talk capability. This is normally left in the 0 position (talk enabled). 
Switch 7 is not used. The instrument will display it's Device address for l second after press
ing the Blue Shift key and then the LOCAL key. 
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Table 2·1. HP-18 Addresses. 

2-4 

ASCII Code 
Character 

Factory 
Selected ---
Address 

Listen 

SP 
I 

" 

-
$ 
% 
& 

I 
I 
* 
+ 

-

I 
(J 

1 
2 
3 
4 
5 
6 
7 
8 
9 

< 
~ 

> 

Listen Only Address Switches 

5 4 3 2 

- r- I-I n ,-. ; -
'- I I !: 1': •I' L1 ~J lL-lJ ,'---_jJ - -- J lLd.. 

Talk 

@ 

A 
B 
c 
D 
E 
F 

G 
H 

I 

J 
K 
L 
M 
N 
0 
p 

Q 

R 
s 
T 

I u I 

v 
w 
X 
y 

z 
I 
' 

I 
~ 

0 

Address Sw1tches 5-bit 

A5 A4 A3 A2 A1 Dec1mal Code 

0 0 0 0 0 00 

0 0 0 0 1 01 

0 0 0 1 0 02 

0 0 0 1 1 03 

0 0 1 0 0 04 

0 0 1 0 1 05 

0 0 1 1 0 06 

0 0 1 1 1 07 

0 1 0 0 0 08 

0 1 0 0 1 09 

0 1 0 1 0 10 

0 1 0 1 1 11 

0 1 1 0 0 1 2 

0 1 1 0 1 13 

0 1 1 1 0 14 

0 1 1 1 1 15 

1 0 0 0 0 16 

1 0 0 0 1 17 

1 0 0 1 0 18 

1 0 0 1 1 19 

1 0 1 0 0 20 

1 0 1 0 1 21 

1 0 1 1 0 22 

1 0 1 1 1 23 

1 1 0 0 0 24 

1 1 0 0 1 25 

1 1 0 1 0 26 

1 1 0 1 1 27 

1 1 1 0 0 28 

1 1 1 0 1 29 

1 1 1 1 0 30 

NOTE 

The Equivalent Codes shown correspond only to the 5-bit binary 
switch code. These bits are the same for both listen and talk ad
dresses. The sixth and seventh bits determine whether the ad
dress is listen (0 1) or talk (1 0). Some controllers distinguish bet
ween talk and listen automatically, requiring only the Device ad
dress (decimal equivalent). 
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2-17. HP-18 Description. 

2-18. A description of the HP-IB is provided in Section III of this manuaL A study of this 
information is necessary if you are not familiar with the HP-IB concept. Additional infor
mation concerning the design criteria and operation of the bus is available in IEEE Standard 
488-1975 "IEEE Standard Digital Interface for Programmable Instrumentation". 

2-19. Connecting Oven Option 004. 

2-20. In order to use the Oven Option 004, an external connection must be made between 
the rear panel 10 MHz OVEN OUTPUT and the REF IN connectors. A special connector 
for this purpose, -hp- Part No. 1250-1499, is supplied with instruments having Option 004. 

2-21. OPERATING ENVIRONMENT. 

WARNING I 
To prevent potential electrical or fire hazard, do not expose equip
ment to rain or moisture. 

2-22. In order for the Model 3336 to meet the specifications listed m Table 1-1, the 
operating environment must be within the following limits: 

2-23. Cooling System. 

Temperature 
Relative Humidity 
Altitude 

0 to + 55°C 
95"7o at 40°C 
4600 meters 
(15 ,000 feet) 

2-24. The cooling fan intake and the exhaust vent are located in the rear paneL When 
operating the instrument, provide at least 75 mm (3 inches) of clearance at the rear, and at 
least 7 mm (1/4 inch) on all sides of the instrument. Failure to allow adequate air circulation 
will result in excessive internal temperature, reducing instrument reliability. 

2-25. It is imperative that the fan filter be inspected frequently and cleaned or replaced as 
necessary to permit the free flow of air through the instrument. To clean the filter, remove 
the four nuts that secure the filter retainer. Remove the filter and flush with soapy water, 
rinse clean, and air dry. 

2-26. Bench Operation. 

2-27. The instrument has plastic feet attached to the bottom paneL The front feet contain 
foldaway tilt stands for convenience in bench operation. The tilt stand raises the front of the 
instrument for easier viewing of the control paneL The plastic feet are shaped to make 
full width modular instruments self-align when they are stacked. A front handle kit, -hp-Part 
No. 5061-0089 (Option 907), can be installed for ease of handling the instrument on the 
bench (see Figure 2-3). The kit is shipped with the instrument if Option 907 is ordered. 
Otherwise, the front handle kit is available separately by its -hp- part number. 

2-5 
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2-6 

2·30. STORAGE AND SHIPMENT. 

2-31. Environment. 

2-32. The instrument should be stored in a clean, dry environment. The following en· 
vironmental limitations apply to both storage and shipment: 

Temperature 
Relative Humidity 
Altitude 

2-33. Instrument Identification. 

- 400JoC to + 75°C 
95"7o at 40°C 
15,300 meters 
(50,000 feet) 

2-34. If the instrument is being returned to Hewlett-Packard for servicing, attach a tag in
dicating the type of service required, return address, model number, and full serial number. 
ln any correspondence, refer to the instrument by model number and full serial number. 

2-35. Packaging. 

2-36. Original Packaging. If the original packaging has been retained, pack the instrument 
in the same manner as it was received. Be sure to seal the shipping container securely. Also, 
mark the container FRAGILE to assure careful handling. 

2-37. Other Packaging. The following general instructions should be used for repackaging 
with commercially available materials. 

a. Wrap the instrument in heavy paper or plastic. (If shipping to a Hewlett-Packard of
fice or service center, attach a tag indicating the type of service required, return address, 
model number, and full serial number.) 

b. Use a strong shipping container. A doublewall carton made of 250-pound test material 
is adequate. 

c. Use enough shock-absorbing material (3-to-4 inch layer)around all sides of the instru
ment 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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2·38. Rack Mounting. 

2-39. The Model3336 can be mounted in a rack having an EIA standard width of 482.6 mm 
(19 inches). The instrument can be rack mounted with or without a handle kit by use of the 
following items: 

a. Rack mounting without handles; use Rack Mount Flange Kit -hp- Part No. 5061-0077 
(Option 908). 

b. Rack mounting with handles; use the combination Rack Mount Flange/Front Handle 
Kit -hp- Part No. 5061-0083 (Option 909). 

NOTE 

The Rack Mount Flange Kit (item a) will not provide the space re
quirement for rack mounting when used with the bench handle 
assembly (-hp- Part No. 5060-9899, Option 907). To rack mount 
with handles, the combination kit of item b (Option 909) must be 
used (see Figure 2-3). If either Option 908 or 909 is ordered, the 
corresponding kit is shipped with the instrument. Otherwise, both 
kits are available separately by their -hp- part numbers. 

OPTION 907 

r 
~LASTIC TRIM 

RACK MOUNT FLANGE KIT 

HANDLE KIT, BENCH OPERATION 

n 
~~ 

RACK MOUNT FLANGE/FRONT HANDLE KIT 

Figure 2·3. Rack Mount and Handle Kits. 
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3-1. INTRODUCTION. 

SECTION Ill 
OPERATION 

3-2. This section has operating and programming instructions for the -hp- Model 3336 Syn
thesizer/Level Generator. This section includes: 

Descriptions of the controls, annunciators and input/output connectors. 

Power and warm-up requirements. 

Manual and remote programming instructions. 

Operator verification procedures. 

Operator maintenance procedures. 

3-3. The Table of Contents for this section is organized by subject for quick access to 
specific operating information. 

3-4. PANEL FEATURES. 

3-5. Figure 3-1 is a picture of the instrument with a brief description of all the controls, an
nunciators, and input/output connectors. A paragraph number where more detailed infor
mation about each feature is located, is supplied with each caption. 

Paragraph Page 

3-4. 
3-6. 
3-8. 
3-10. 
3-12. 
3-20. 
3-23. 
3-25. 
3-29. 
3-31. 
3-36. 
3-45. 
3-49. 
3-55. 
3-60. 
3-85. 
3-90. 
3-94. 
3-97. 
3-103. 

APPENDICES 

Panel Features ......................... 3-1 
Power Requirements .................... 3-4 
Warm-up ............................. 3-4 
Initial (Turn-On) Conditions ............. 3-4 
Front Panel Signal Outputs .............. 3-4 
Sync Output. .......................... 3-6 
Ext Ref Input. ......................... 3-6 
10 MHz Oven Output (Option 004) ........ 3-7 
Ref Output. ........................... 3-7 
Manual Programming ................... 3-7 
Programming Errors .................... 3-8 
21-60 MHz Output. .................... 3-9 
Amplitude Leveling ..................... 3-9 
Amplitude Blanking ................... 3-10 
Frequency Sweep ...................... 3-11 
Amplitude Modulation ................. 3-15 
Phase Modulation ..................... 3-15 
Operting State Storage ................. 3-15 
Operator Maintenance ................. 3-16 
Remote Operation ..................... 3-16 

A. Detailed Implementation of Bus Messages 
B. -hp- 3336A/B/C Programming Times 
C. -hp- 9825A Bus Message Implementation Table 
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0 

2 8 

POWER Switch. Applies power to the instrument in ON 
position. In STBY (standby), applies power to the High 
Stability Frequency Option (option 004), maintaining 
the instrument in a ready state. (Paragraph 3-6) 

BLUE Shift Key. Causes some keys to change to secon
dary functions printed in blue. The front panel "shifts" 
back to primary functions after the next key is pressed. 

0 SWEEP Group. Contains entry keys for entering sweep 
parameters, plus sweep start/stop keys. When preced
ed by the BLUE Shift Key, the entry keys become sweep 
modification keys, the TIME key selects Linear/Log 
sweep, and the SINGLE sweep start/stop key selects 
Fast/Slow internal leveling. (Sweep, Paragraph 
3-60/lnternal leveling, Paragraph 3-49) 

@ LOCAL Key. Switches the instrument from remote to 
local (front panel) control unless a Local Lockout state
ment was executed. When preceded by the BLUE Shift 
Key, displays the HP-IB address in decimal code. 
(Paragraph 3-114) 

CD STATUS Annunciator Group. Indicates the in
strument's HP-18 status: REMOTE; Service Request 
(SRQ); Addressed to TALK; Addressed to LISTEN. 
(Remote Programming, Paragraph 3-1 03} 

0 ENTRY Group. Prefix keys for the major operating 
parameters. When one of these keys is pressed, the 
selected parameter is displayed and can be changed us
ing the Modify Controls or the Number/Units Keyboard. 
(Paragraph 3-31) When preceded by the BLUE Shift 
Key, the PHASE key assigns zero degrees phase to the 
present output. (Paragraph 3-5 7) 

ALPHANUMERIC Display. Displays the values of the 
operating parameters, programming error codes, HP-IB 
address, and "OSC FAIL" if the internal oscillator is not 
operating properly. (Error Codes, Paragraph 3-36) 

0 

® 

® 

® 

@) 

Model 3336A/B/C 

DATA Group. Contains a Number/Units keyboard to 
exactly set the value of a selected parameter. 
(Paragraph 3-33) Also included are keys to STORE and 
later RECALL the operating state of the instrument. 
(Paragraph 3-94) When preceded by the BLUE Shift 
Key, the MHz units key selects the Amplitude Blanking 
operation mode, and the kHz/SEC key returns the instru
ment to normal operation mode. (Paragraph 3-54) The 
STORE, RECALL, CLEAR, and - keys become the 
Amplitude or Phase modulation ON/OFF controls. 
(Paragraph 3-85/90} 

MODIFY Group. Consists of a Modify ON/OFF Key, 
two Horizontal Arrow keys to move the digit to be 
modified left or right, and a Tuning Knob to increase or 
decrease the selected (flashing) digit. (Paragraph 3-35} 

UNITS Annunciators. Indicates the units of measure
ment of the displayed value. The ENTRY Annunciator 
lights when an entry is in progress. 

OUTPUT Group. Main Signal Outputs and Output 
Select Keys to activate an output port. Output Select 
Keys automatically deactivate all other output ports in 
this group. 

MODULATION STATUS Annunciators. Appropriate an
nunciator lights when Amplitude or Phase Modulation is 
enabled. (Paragraph 3-85/90} 

EXT REF Annunciator. Lit when an external frequency 
reference is connected to the EXT REF Input. Flashes if 
the instrument does not lock to the external reference. 
(Paragraph 3-23) 

Figure 3-1. Panel Features. 
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0 
CD 

X DRIVE Output. Supplies a 0 V to > + 10 Vdc linear 
ramp during frequency sweeps. Does not reset after 
single sweep until SINGLE key is pressed. (Paragraph 
3-81) 

Z BLANK Output. Supplies a TTL low level during fre
quency sweeps, capable of sinking current from a 
positive source. (Paragraph 3-71} 

MARKER Output. Supplies a TTL high to low level tran
sition at the programmed Marker Frequency. Only oc
curs during linear sweep up. (Paragraph 3-83) 

AC Line Fuseholder. Contains the line fuse. Use a 1 
Amp fuse for 100/120 volt operation. Use a Y2 Amp 
fuse for a 220/240 Volt operation. (Paragraph 3-99) 

DO NOT USE SLOW BLOW FUSES! 

AC Line Input Connector. Accepts power cord supplied 
with the instrument. 

HP-IB Connector. Used to interface the instrument 
with the Hewlett-Packard Interface Bus (HP-IB). This 
connector accepts metric threaded cable lockscrews 
only. Metric lockscrews are black anodized. (Figure 2-3) 

HP-IB Address Selection Switches. Binary weighted 
switches that set the HP-IB (talk and listen) Address of 
the instrument. Preset to 1 4 at the factory. (Paragraph 
2-151 

LON Switch. When set to LON, the instrument will 
Listen ONLY to messages from the HP-IB. The in
strument's transmit capabilities are disabled. 

Air Filter. Cleans air circulated through the instrument 
for cooling. Check and clean this filter periodically. 
(Paragraph 3-101) 

® 

® 

® 

® 

® 

® 
® 

® 

Operation 

REAR 21-60 MHz OUTPUT Annunciator. Lit when the 
21-60 MHz OUTPUT is activated. Output is activated 
by programming frequencies 2:: 21 MHz and deac
tivated by programming frequencies < 20 MHz. 
(Paragraph 3-45) 

SYNC Output. Supplies a TTL level square wave (into 
50 ohms) to synchronize other instruments to the Main 
Signal Outputs. (Paragraph 3-20) 

EXT REF Input. Allows the instrument's internal 
oscillator to phase-lock to an external frequency stan
dard. (Paragraph 3-23) 

Input Level: 
Input Frequency: 

0 to + 20 dBm (50 ohm) 
within part per million of 1 0 
MHz or a subharmonic of 10 
MHz to 1 MHz 

10 MHz OVEN Output. Option 004 instruments only. 
Output signal from a temperature stabilized crystal 
oscillator. Connects to the instrument with a special 
BNC to BNC adapter (-hp- part number 1250-1499) to 
the EXT REF Input. (Paragraph 3-23) 

1 MHz REF Output. 1 MHz square wave derived from 
the instrument's reference oscillator to phase-lock the 
reference oscillator of another instrument to the Model 
3336. (Paragraph 3-29) 

PHASE MOD Input. Input for phase modulating signal. 
(Paragraph 3-90) 

AMPTD MOD Input. Input for amplitude modulatmg 
signal. (Paragraph 3-85) 

EXT LEVEL Input. Input from an external leveling 
voltage source to regulate the signal amplitude at a 
remote point. (Paragraph 3-53) 

LEAVE DISCONNECTED UNLESS EXTERNAL LEVELING 

16 

Figure 3·1. Panel Features (Cont'd). 
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3-6. POWER REQUIREMENTS. 

3-7. The Model3336 requires a power source of 100, 120,220 or 240 Vac, + 5"7o -10%,48 
to 66Hz, single phase. Instructions to change the line voltage selection are located in the Ser
vice Section of the Operating and Service Manual. Fuse replacement is described in the 
Operator Maintenance chapter of this section, Paragraph 3-97. 

3-8. WARM-UP. 

3-9. A standard instrument (without Option 004) requires 30 minutes to warm-up. In
struments with the High Stability Frequency Reference Option (Option 004) require 30 
minutes to warm-up if power has been disconnected for less than 24 hours. If an Option 004 
instrument is disconnected from its power source longer than 24 hours, the warm-up period 
may be as long as 72 hours. 

3-10. INITIAL (Turn-On) OPERATING CONDITIONS. 

3-11. When the instrument is turned on, its operating state will be: 

FREQUENCY .................................... 10000 Hz 
AMPLITUDE ................................... Minimum 
PHASE ............................................ 0.0 deg 
OUTPUT PHASE RELATIONSHIP 

TO FREQUENCY REFERENCE ................. Arbitrary 
OUTPUT ........... 75 ohm (Models A or B) 50 ohm (Model C) 
SWEEP ............................................ Linear 

Start Frequency ................................. I -MHz 
Stop Frequency ................................ I 0 MHz 
Marker Frequency ............................... 5 MHz 
Sweep Time ...................................... I sec 

AMPLITUDE BLANKING ............................. Off 
PHASE MODULATION ............................... Off 
AMPLITUDE MODULATION .......................... Off 
FAST LEVELING ..................................... Off 

NOTE 

If the instrument displays "OSC FAIL", the frequency synthesis 
circuits are not operating properly. Refer the instrument to 
qualified service personnel for repair. 

3-12. FRONT PANEL SIGNAL OUTPUTS. 

The maximum peak voltage that can be safely applied between the 
chassis and the outer conductor of any input or output is ± 42 
volts. 
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3-13. The Model3336 is manufactured as one of three models identified by the letters A, B 
or C following the model number. The difference between models is the configuration of the 
front panel outputs. The outputs on each model are: 

Model Outputs Accepts Connector Type 

3336A 75 ohm unbal 75 ohm BNC 
150 ohm bal Siemens type 9REL STP-6AC 
600 ohm bal Siemens type 9REL STP-6AC 

3336A with 75 ohm unbal Siemens type 1.6/5mm coaxial 
Option 001 150 ohm bal Siemens type 9REL STP-6AC 

600 ohm bal Siemens type 9REL STP-6AC 

3336B 75 ohm unbal WECO type 439A or 440A 
124 ohm bal WECO type 443A 
135 ohm bal WECO type 241A 
600 ohm bal WECO type 310 

3336B with 75 ohm unbal WECO type 358A 
Option 001 124 ohm bal WECO type 372A 

135 ohm bal WECO type 241A 
600 ohm bal WECO type 310 

3336C 50 ohm unbal 50 ohm BNC 
75 ohm unbal 75 ohm BNC 

3-14. Frequency Limits. 

3-15. It is possible to enter frequencies from 10Hz to 20.999 999 999 MHz for any front 
panel output. The instrument specifications, however, apply only during operation within 
the following frequency limits: 

Output Lower Frequency Limit Upper Frequency Limit 

50 ohm unbal 10Hz 20.9 MHz 
75 ohm unbal 10Hz 20.9 MHz 

124 ohm bal 10kHz 10.9 MHz 
135 ohm bal 10kHz 2.09 MHz 
150 ohm bal 10kHz 2.09 MHz 
600 ohm bal 200Hz 109 kHz 

3·16. Frequency Resolution. 

3-17. The frequency resolution for all outputs with programmable frequencies is: 

I I'Hz for frequencies below 100 kHz. 
I mHz for frequencies 100 kHz and above. 
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3·18. Level limits. 

3-19. Every front panel output has an amplitude range of 79.99 dB with 0.01 dBm resolu
tion. The absolute maximum and minimum amplitudes, however, differ from output to out
put. The upper and lower output level limits for each output are: 

Output Lower Level Limit Upper Level Limit 

50 ohm unbal -71.23 dBm +8.76dBm 
75 ohm unbal -72.99 dBm +7.00 dBm 

124 ohm bal -78.23 dBm + 1.76 dBm 
135 ohm bal -78.23 dBm + 1.76 dBm 
150 ohm bal -78.23 dBm + 1.76 dBm 
600 ohm bal -72.99 dBm +7.00 dBm 

NOTE 

When changing from one output to another, expect a level change 
equal to the difference of the output level limits. For example, 
when changing from the 50 ohm to the 75 ohm output, the output 
level will decrease 1. 76 dB. Conversely, expect the level to increase 
when changing back to the 50 ohm output. 

3-20. SYNC OUTPUT. 

3-21. This rear panel output supplies a TTL level square wave for synchronizing other in
struments to the signal from any front panel output. The phase relationship between the 
front panel signal and the Sync signal is always constant with the transition between levels 
occurring at the zero-crossing of the front panel signal. 

3-22. When the SYNC Output is terminated with 50 ohms, the Sync Signal levels are: 

Low Level = :5 + 0.2 V 
High Level= ~ + 1.2 V 

NOTE 

If the SYNC Output is connected to a high impedance load, the 
voltage levels will be approximately twice the values given. The im
proper termination of a 50 ohm system, however, may cause ring
ing at the positive and negative transitions. 

3-23. EXT REF INPUT. 

3-24. The Model 3336's reference oscillator may be phase locked to an external frequency 
standard, transferring the standard's frequency accuracy and aging rate to the Model 3336. 
The input signal level must be: from 0 dBm to + 20 dBm (50 ohm) and the frequency must 
be within 10 parts per million of 10 MHz or a submultiple of 10 MHz down to I MHz (10 
MHz, 5 MHz, 3.3333 MHz, 2.5 MHz ..... l MHz). The EXT REF annunciator will light con
tinuously when the instrument and an external frequency reference are phase-locked 
together. If they are not phase-locked but a signal is present, the annunciator will flash on 
and off. 
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3-25. I 0 MHz OVEN OUTPUT (Option 004). 

3-26. This output is available on instruments equipped with Option 004, only. Option 004 is 
a temperature stabilized crystal oscillator with an aging rate specified at ± 5 x JO-B per week 
after 72 hours operation. Option 004 is connected to the instrument with a BNC to BNC 
adapter, -hp- part number 1250-1499, connecting the 10 MHz OVEN Output to the EXT 
REF Input. The EXT REF annunciator will be on continuously when the instrument and 
Option 004 (or any frequency standard) are phase-locked together. If they are not locked, 
but a signal is present, the annunciator will flash on and off. 

3-27. To reduce the warm-up time and realize the maximum performance from an instru
ment equipped with Option 004, always leave the instrument connected to a power source. 
Power is maintained to Option 004 whenever the instrument is plugged in. The warm-up 
time for an instrument equipped with Option 004 is 20 minutes if power has been interrupted 
for less than 24 hours. If, however, power is interrupted for longer than 24 hours, it may 
take as long as 72 hours before Option 004 will meet its aging rate specification. 

3-28. The signal at the 10 MHz OVEN Output is a 0 dBm (50 ohms) square wave and is pre
sent when the Model 3336 is connected to a power source. 

3-29. REF OUT (Frequency Reference Output). 

3-30. This output supplies a I MHz, 0 dBm (50 ohm) square wave derived from the Model 
3336's frequency reference. When this signal is applied to the external reference input of a 
compatible instrument, the reference oscillator of both instruments will be phase-locked 
together. 

3-31. MANUAL PROGRAMMING. 

3-32. Programming the Model 3336 from the front panel can be done in two ways. The 
value of the operating parameter may be set exactly using the Entry keys and the 
Number/Units keyboard, or the value can be modified using the Tuning Knob in the Modify 
group. 

3-33. To exactly set the value of any operating parameter: 

I. Press the key associated with the desired operating parameter (the light in the center of 
any Entry key indicates the active entry parameter). 

2. Press the exact number sequence, including decimal point and minus sign, of the value 
to be assigned. 

3. Press the appropriate Units key to execute the entry. 

3-34. There are two operating rules to be aware of when modifying frequency. 

I. If the last frequency entered with the Number/Units keyboard is within the specified 
frequency limits of the selected output, the frequency can be modified, using the Tuning 
control ONLY within those frequency limits. 

2. Frequency can be modified from 10 Hz to 20.999 999 999 MHz if the last frequency 
entered with the Number/Units keyboard is outside the specified frequency limits of the 
selected output. 
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3-35. To modify the present value of any operating parameter: 

1100IfY 

G@][§] 

I. Turn the Modify group "ON" by pressing 
the ON/OFF key. "ON" status is inidicated by the 
light in the center of this key. 

0 
2. Press one of the horizontal arrow keys to 

move the flashing digit to be modified one position 
to the left or right. This flashing digit is the least 
significant digit that will be modified. 

3. Rotate the Tuning Knob clockwise to increase 
the flashing digit and counterclockwise to decrease 
it. This is a two speed control. 

That is, if the Tuning Knob is rotated slowly, the flashing digit increases (decreases) by one. 
If, however, the Tuning Knob is rotated faster(> .5 rpm) the flashing digit will increase 
(decrease) by three. 

NOTE 

Attempts to enter or modify operating parameters beyond the 
capabilities of the instrument are ignored and result in the word 
ERROR followed by a number to be displayed for one second. 
Refer to the Error Code Messages to determined the exact nature 
of the programming problem. 

3·36. Programming Errors. 

3-37. The word "ERROR" followed by a number will be displayed for one second after a 
programming error occurs. Refer to the error code messages to determine the nature of the 
programming problem. 

Error Code Message 

Numeric entry too large or small 

2 Incorrect units assigned to parameter 

4 Sweep time too long or too short 

6 Sweep bandwidth too small; Start fre
quency greater than stop frequency 
(log sweep) 

3-38. F. bound Err. For added flexibility, the actual programmable frequency limit of 
every front panel output is from 10Hz to 20.999 999 999 MHz. However, the instrument 
may not meet it's stringent specifications when operated outside the frequency limits of each 
output. As a warning, "F. bound Err" will be displayed for I second after a frequency is 
entered that exceeds these frequency limits. These limits are printed on the front panel just 
below each output select key and are listed in Paragraph 3-14. 
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3-39. Clear Display. 

3-40. The J1 ""'IJ key causes the display to clear to zero. This key is useful when an error is 
made entering numerical data. This key has no effect on existing programs. 

3-41. Output Selection. 

3-42. Pressing the key above any front panel output, activates that output port and deac
tivates all other output ports in this group. The light in the center of these keys indicates the 
active port. When the 21-60 MHz AUX Output on the rear panel outputs are deactivated. At 
this time, the light in the center of the Output Select key indicates the front panel output 
port to be activated if and when the 21-60 MHz AUX Output is deactivated. Any front panel 
output may be selected at any time. 

NOTE 

When changing from one output to another, expect a level change 
relative to the different absolute amplitude ranges of each output. 
(Paragraph 3-16) 

3-43. Frequency Entry. 

3-44. To enter frequency, press the FREQUENCY Entry key (it is not necessary to press this 
key if the light in its center is lit indicating that it is already the entry function). Next, enter 
the number sequence, most significant digit first, including decimal point of the desired fre
quency and finally, press the appropriate Units key (MHz, kHz, Hz). Three units keys allow 
the frequency to be entered in the most convenient form, however, the instrument always 
displays the frequency in Hz. 

3-45. 21-60 MHz Aux Output. 

3-46. This rear panel output is activated by entering frequencies ~ 21 MHz and deactivated 
by entering frequencies below 20 MHz. 

3-47. Level Entry. 

3-48. Output levels are entered by pressing the AMPLITUDE Entry key followed by the -
key (if needed), the exact number sequence of the desired level (most significant digit first) 
including decimal point and the dBm Units key. 

3-49. Amplitude Leveling. 

3-50. Internal Amplitude Leveling. Internal Amplitude Leveling regulates the output power 
ensuring accurate output levels throughout the entire frequency range of the instrument. 
The Model3336 has two leveling modes, Normal and Fast, with different settling times. The 
settling times are nominally 250 ms for the Normal mode and I ms for the Fast mode. At 
turn-on, the instrument is in the Normal Leveling Mode and this is the operating mode that 
should be used unless the advantage of faster settling time is needed. One advantage of the 
Fast Leveling Mode is improved flatness of frequency sweeps above 10 kHz. 
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NOTE 

Use discretion when using the Fast Leveling Mode below 10 kHz. 
At frequencies below 10kHz, the Fast Leveling circuit responds to 
the instantaneous amplitude changes of the output signal, 
resulting in distortion and degraded amplitude accuracy. As a war·· 
ning "F. bound Err." will be displayed when frequencies below 10 
kHz are entered while in the Fast Leveling Mode. 

3-51. Amplitude Leveling Mode Selection. To change from one leveling mode to the other, 
S!N,Lf 

press the BLUE shift key followed by E] . The light to the lower left of this key will bt· 

on when the instrument is in the Fast Leveling Mode. Fast Leveling Amplitude Modulation 

and Amplitude Blanking are mutually exclusive operating modes. That is, the instrument 

cannot have Fast Leveling, Amplitude Modulation or Amplitude Blanking enabled at the 

same time. For example, if the instrument is in the Fast Leveling Mode when Amplitude 

Modulation is programmed, the instrument will automatically return to the Normal Leveling 

Mode. Conversely, Amplitude Modulation will be automatically turned OFF when Fast 

Leveling is programmed. 

3-52. Normal Amplitude Leveling and Amplitude Modulation. The Amplitude Leveling 
circuit senses an increase in output power as the percentage of modulation increases because 
of the presence of sideband energy. The Leveling circuit responds by reducing the signal 
(carrier and sidebands) until the TOTAL output power equals the amplitude setting of the 
instrument. This constant power regulation of the output causes what appears to be carrier 
compression. The ratio of the carrier to the sidebands, however, is correct. 

? ·53. External Amplitude Leveling. An external Amplitude Leveling input (located on the 
rear panel) allows regulation of the amplitude at a remote point. This input, marked EXT 
LEVEL, has a nominal input impedance of I K ohm and a +I V change at this input causes 
a + .25 dB change at the signal output. 

Terminating or connecting the EXT LEVEL input to circuits other 
than an active amplitude leveling voltage source will degrade the 
amplitude accuracy. Leave this input disconnected unless external
ly leveling the instrument. 

3·54. Amplitude Blanking. 

3-55. When the instrument is making a frequency change, the output signal does not instan
taneously change to the new frequency. The potential exists in the Normal (no blanking) 
operating mode, to produce unwanted energy at intermediate frequencies during a frequen
cy change. In the Amplitude Blanking mode, the output level is automatically reduced dur
ing the frequency change, resulting in the unwanted energy becoming insignificant. 
Amplitude Blanking reduces the output level to less than - 85 dBm during the time the in
strument is changing frequencies. 
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3-56. To select Amplitude Blanking, press the BLUE shift key and then press II '"'I) . The 

AMPTD BLANK annunciator will be lit when the instrument is in the Amplitude Blanking 

Mode. Even though the Amplitude Blanking Mode is selected, the output signal will not be 

affected if the frequency is changed using the Modify Group (tuning knob). Fast Leveling 

and Amplitude Blanking are mutually exclusive operating modes. That is, the instrument 

will automatically return to Normal Leveling when Amplitude Blanking is selected and, con

versely, when Fast Leveling is selected, Amplitude Blanking is removed. To return to Nor

mal operation, press the BLUE shift key followed by II ::z I) 
~ORM 

3·57. Phase Entry. 

3-58. The phase of the output signal may be shifted up to ± 719.9° with 0.1 o resolution. To 

enter a phase shift, press the PHASE entry key, followed by the exact number sequence of 
~KA5f 

the desired phase shift and then the [I o I) units key. Press the - key before entering the 

number of degrees for negative phase shifts. 

3-59. After entering a phase shift, the new phase may be assigned the zero phase position. 
Subsequent changes in phase will be referenced to this point, extending the 719.9° offset 
limit. To assign zero phase, press the BLUE shift key followed by the PHASE entry key. 

3·60. Frequency Sweep. 

3-61. The Model 3336 produces phase continuous, logarithmic or linear, single or con
tinuous frequency sweeps over its entire frequency range. Three auxiliary outputs provide 
sweep related X-axis drive, Z-axis blanking and frequency marking for X, Y axis presenta
tions of the frequency sweep. A special "ZOOM" feature can quickly position and expand a 
point of interest in the sweep display. 

NOTE 

"F. bound Err. " will be displayed for 1 second after a sweep is 
started if either the Start or Stop frequency is outside the specified 
frequency limits of the output selected. 

3-62. At instrument Turn-on, the sweep parameters are: 

Sweep Mode ........................................ Linear 
Start Frequency .............................. I 000 000.0 Hz 
Stop Frequency .............................. 10 000 000.0 Hz 
Marker Frequency ............................ 5 000 000.0 Hz 
Time .............................................. 1.0 Sec 
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3·63. Single Sweep Execution. 

3-64. The Single Sweep has a two step execution cycle. To begin a Single Sweep: 
SI~~'-E 

Press Gl to set the output and display to the Start Frequency 
and reset the X-axis drive. 

SING-E 

Press GJ again, to start the sweep. The light in the center of 
this key will be on when the instrument is sweeping. 

After a Single Sweep stops, the output and display remain at the Stop Frequency until the 
cycle is initiated again. The X-axis drive remains at its maximum value ( + 10.5 Vdc). 

NOTE 

The actual stop frequency at the end of a single sweep may be 
slightly higher than the programmed value. 

3-65. Sweep Entry. 

3-66. To exactly set any of the sweep parameters, press the appropriate sweep parameter en

try key, and then enter the numerical value followed by the appropriate units key. To change 
Tl11E 

from linear to log or log to linear sweep mode, press the BLUE shift key followed by l[;;ll . 
The light to the lower right of this key will be on when the instrument is in the logarithmic 

sweep mode. 

3-67. Continuous Sweep Execution. 

3-68. Press GJ to start a continuous sweep. The light in the center of this key will be on 
when the instrument is sweeping. In the Linear Sweep Mode, the instrument will sweep from 
the Start Frequency to the Stop Frequency in the programmed time and then sweep back to 
the Start Frequency. In the Log Sweep Mode, the instrument will sweep from the Start Fre· 
quency to the Stop Frequency in the programmed time, immediately reset to the Start Fre
quency and continue the cycle. 

NOTE 

The Stop Frequency must be greater than Start Frequency when 
the instrument is in the Log Sweep Mode. 

3·69. Log Sweep. 

3-70. The Single Log Sweep is a logarithmic approximation made up of 10 linear segments 
per decade. The minimum log sweep width is one decade of frequency. 

NOTE 

The actual Stop Frequency at the end of a Single Log Sweep, will 
be higher than the programmed value because of computation 
time required by the control circuits. The actual value will always 
be within 0.25% of the programmed value and the error will 
decrease as the sweep time increases. 
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3-71. Sweep Time Limits. 

3-72. The maximum sweep time for all sweep types and sweep modes is 99.99 sec. The sweep 
time resolution is 0.01 sec for sweep times ;o, I sec, and 0.001 sec for sweep times < I sec. 
The minimum sweep times are: 

Linear Sweep 
Single ........................................... 0.01 sec 
Continuous ...................................... 0.01 sec 

Log Sweep 
Single ........................................... 2.00 sec 
Continuous ...................................... 0.10 sec 

NOTE 

In Single Log Sweep, the sweep time is increased between 
segments. The time increase in seconds, is approximately equal to: 

. 045 (1 0 lo Stop Frequency ) seconds 
g Start Frequency 

3-73. Sweep Bandwidth Limits. 

3-74. The maximum sweep bandwidths are the specified frequency limits of each output. 
(See Paragraph 3-14) The minimum sweep limits are: 

Log Sweep ........................................ I decade 
Linear Sweep ....................... (.! Hz/sec) x (sweep time) 

3-75. Sweep Modification. 

3-76. While the instrument is continuously sweeping, the Sweep Time, Start Frequency, 
Stop Frequency, Marker Frequency, Sweep Bandwidth and Output Amplitude can be 
modified. When a modification is entered, the sweep stops, resets to the Start Frequency and 
then, after a brief computation period, the sweep automatically restarts. 

3-77. Sweep Bandwidth Modification. In Linear Sweep Mode, the sweep bandwidth can be 
doubled or halved by pressing the Blue shift key followed by ~f x 2 or M + 2. When 
MKR - cf is used to set the sweep center frequency equal to the marker frequency in con
junction with these bandwidth modification keys, it is possible to "ZOOM" in on a specific 
point of the sweep. For example, during a continuous linear sweep from I MHz to 10 MHz 
while monitoring the Marker and the response of the swept device on an oscilloscope, an in
teresting response is noted at about 8 MHz. This point of interest, however, is too compress
ed to analyze properly. To "ZOOM" in on this point, center it in the display by (I) modify
ing the Marker frequency until the marker transition occurs at the same time as the point of 
interest and (2) pressing the Blue shift key followed by the MKR - cf. The point of interest 
should now be in the center of the display. (3) Expand the display by using the Blue shift key 
and the ~f + 2 key. Repeat these steps as necessary to modify the sweep until the desired 
display is produced. 
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3-78. Sweep Marker. 

3-79. Sweep Marker Output. The MRKR Output (located on the rear panel) produces a 
TTL high to low level transition at the programmed Marker Frequency during the linear 
sweep up. This signal resets to the high level at the end of sweep. The marker transition will 
not occur in the sweep down or Log sweep. Set the Marker Frequency by pressing ~ 
followed by the desired frequency and finally the appropriate Units key. iL:;J 

3-80. The Marker Frequency can be set anywhere in the sweep band, but, if it is set within 
400 microseconds of the sweep stop, the Stop Frequency will be increased until it occurs ap
proximately 400 microseconds after the Marker. The equation to determine the approximate 
maximum Marker Frequencies is: 

Max Marker Freq .0004 x Bandwidth Stop Freq -
Sweep Time 

3·81. X-axis Drive. 

3-82. The X DRIVE Output (located on the rear panel) supplies the following signals: 

Single Linear Sweep: 0 V at start frequency, increasing linearly to 
> + 10 V de at stop frequency. Remains at final voltage until reset 
prior to start of the next sweep. 

Continuous Linear Sweep: Increases linearly from 0 V to > + 10 
V de during sweep up. Resets and remains at 0 V during sweep 
down. 

Log Sweep: 0 V at start frequency, increasing to > + 10 V de with 
the sweep segments. 

The X DRIVE Output has a nominal voltage of + 10.5 V de at the end of a sweep to be com
patible with oscilloscopes requiring + I 0.0 V for full screen horizontal deflection. At the end 
of Single Sweeps (no reset), the X DRIVE voltage decays toward 0 Vat less than 10 mV per 
second. 

3-83. Z-axis Blank. 

3-84. The Z BLANK Output (located on the rear panel) produces TTL compatible voltage 
levels as follows: 

Single Linear Sweep: Low level during sweep from Start to Stop 
Frequency. High level at all other times. 

Continuous Linear Sweep: Low level during sweep up. High level 
during sweep down. 

Single Log Sweep: Low level during sweep up. High level at all 
other times. 

Continuous Log Sweep: Low level during sweep up. High level 
momentarily at end of sweep. 
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The Z BLANK Output low level is capable of sinking current from a positive voltage source 
through a pen-lift relay or other device. The Z BLANK Output ratings are: 

Maximum Current. ................................. 200 rnA 
Voltage Range .............................. 0 V to + 45 V de 
Maximum Power (output voltage x current) .............. I Watt 

3·85. AMPLITUDE MODULATION. 

3·86. Amplitude Modulation Selection. 

3-87. To program Amplitude Modulation, press the BLUE shift key followed by the AM 
ON (STORE) key. To disable Amplitude Modulation, press the BLUE shift key followed by 
the AM OFF (RECALL) key. The AMPTD MOD annunciator will light when Amplitude 
Modulation is enabled. 

3-88. When Amplitude Modulation is enabled and no modulating signal is present, the out
put level is the programmed level. At IOO"lo modulation, the maximum output amplitude 
will be twice the programmed level. 

3-89. Amptd Mod Input. (Located on the rear panel) is the modulating signal input. This 
input is rated: 

Maximum Input Voltage .......................... ±5 V peak 
Nominal Input Impedance ............ 20 k ohm, 10 k ohm when 

Amplitude Modulation is OFF 
Input Sensitivity .............. < 10 V p-p for I 00% modulation 
Frequency Range ............................ 50 Hz to 50 kHz 
Envelope Distortion ............... - 30 dB to 80% modulation 

3·90. PHASE MODULATION. 

3·91. Phase Modulation Selection. 

3-92. To program Phase Modulation press the BLUE shift key followed by the PM ON 
(CLEAR) key. The Phase Mod annunciator will light when Phase Modulation is enabled. 
To disable Phase Modulation, press the BLUE shift key followed by the PM OFF (-)key. 

3-93. Phase Mod Input. The PHASE MOD Input (located on the rear panel) is the Phase 
Modulating Signal input. This input is rated: 

Maximum Input Voltage .......................... ± 5 V peak 
Nominal Input Impedance .......................... 10 k ohm 
Input Frequency Range ........................... de to 5 kHz 
Maximum 0 Shift ................................... ± 850° 
Input Sensitivity ............................. > ± 170° /volt 

3·94. OPERATING STATE STORAGE. 

3-95. Up to ten entire instrument operating states (programs) may be saved for use in the 
future. Each instrument state is stored in a location identified by a number from 0 to 9. To 
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Store the current operating state, press the STORE 0-9 key followed by the number of the 
desired storage location. If two programs are stored in the same location, the first program 
is lost. To Recall an operating state, press the RECALL 0-9 key followed by the number of 
the location where the program is stored. 

3-96. All stored information is lost when power is removed from the instrument or when the 
POWER switch is set to STBY. Any stored phase information is invalid because the phase of 
the output signal is arbitrary when recalled. The command to start a frequency sweep is not 
saved and therefore, either the CONT key or SINGLE key must be pressed after recalling a 
frequency sweep. 

3-97. OPERATOR MAINTENANCE. 

3-98. Maintenance performed by the operator is limited to checking and cleaning the air 
filter and replacing the line fuse. 

3-99. Line Fuse Replacement. 

3-100. To replace the line fuse (located in a fuseholder on the rear panel) disconnect the 
power cord and rotate the fuseholder on the rear panel) disconnect the power cord and 
rotate the fuseholder's slotted cap Yz turn counterclockwise. Install the new line fuse in the 
fuseholder and secure it by rotating the slotted cap Y2 turn clockwise. Generally, if the line 
fuse needs replacement, a malfunction exists in the instrument and it must be referred to 
qualified service personnel. The correct replacement fuse is: 

Line Voltage Fuse -hp- Part No. 

100/120 v I Amp 2110-0001 
220/240 v Yz Amp 2110-0012 

WARNING I 
DO NOT USE SLOW BLOW FUSES 

The use of SLOW BLOW fuses prevents the proper operation of 
an important protection circuit and may result in damage to the in
strument. 

3-101. Air Filter Replacement. 

3-102. The Air Filter (located over the intake fan on the rear panel) should be inspected fre
quently and cleaned or replaced as necessary to allow a free flow of air through the instru
ment. To remove the filter, disconnect the instrument from power and remove the four 
thumbscrews from the filter retainer. Remove the filter and wash thoroughly using a mild 
soap, rinse clear and air dry. If the filter needs replacement, use -hp- Part No. 3150-0227. 

3-103. REMOTE OPERATION. 

3-104. Introduction. 

3-105. The Model 3336 can be remotely operated via the Hewlett-Packard Interface Bus 
(HP-IB). This section describes how the Model 3336 responds to specific messages and how 
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to implement these messages over the HP-IB. Directions to interface the instrument with an 
HP-IB system are given in Section II. Since remote operation parallels manual (front panel) 
operation, the operator should be thoroughly familiar with the front panel operation of the 
instrument before attempting to operate it via the HP-IB. 

3-106. The Hewlett-Packard Interface Bus. The Hewlett-Packard Interface Bus referred to 
as the HP-IB from now on, is a multi-wire parallel bus interconnecting up to 15 devices pro
viding a means of communication between these devices. The ability to communicate bet
ween devices, program and coordinate instrument operation, transfer measurement data 
and manage the system, create new and powerful capabilities such as: 

-unattended operation. 

-data manipulation and storage. 

-automatic generation of permanent records by using peripherals 
such as plotters and printers. 

-the capabilities created by the coordinated operation of two or 
more devices. 

In fact, it is not unusual to see all these capabilities used in a single application of the HP-IB. 

NOTE 

HP-IB is Hewlett-Packard's implementation of IEEE Std. 
488-1975, "Standard Digital Interface for Programmable In
strumentation". 

3-107. Beginner's Guide. The quickest and easiest way to get started with the HP-IB is to 
use a Beginner's Guide, if one is available, for the controller in your system. A Beginner's 
Guide has been prepared using the -hp- 9825A Desktop Computer at this time. The guide 
contains descriptions and excercises that illustrate most of the -hp- 3336 HP-IB operations 
and enough of the -hp- 9825A Input/Output characteristics to allow the operator to write 
working programs. It may take as little as 60 minutes for an inexperienced operator to com
plete all the exercises in the guide. The Beginner's Guide is published as a Programming 
Note and additional copies may be ordered from your -hp- Sales and Service Office. Order 
Programming Note 03336-00002, -hp- 3336/9825 HP-IB Beginner's Guide. 

3-108. Quick Reference Guide. A comprehensive yet succinct description the -hp- 3336 HP
IB operation has been developed for those operators who are already experienced with the 
HP-IB. One important use for this guide is to include it in your system documentation. The 
Quick Reference Guide is published as a Programming Note and additional copies may be 
ordered from your -hp- Sales and Service Office. Order Programming Note 03336-00001, 
-hp- 3336 HP-IB Quick Reference Guide. 

3-109. Special Operating Considerations. If possible, lock all instruments to a single fre
quency reference. This will greatly simplify the tuning subroutine in the controller's pro
gram. Use the most accurate frequency reference availalble. The -hp- 3336 aging rate is 
specified at less than ± 5 x 10- 6 per year. The -hp- 3336 with Option 004 aging rate is 
specified at less than ± 5 x 10- 8 per week. 

3·11 0. HP·IB Operating Principles. 

3-111. Talker. Any device that can, when addressed, send over the HP-IB is a TALKER. 
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EOI 
REN 
SRQ 
ATN 
IFC 

NDAC 

The -hp- 3336 is a talker since it can send messages indicated its operating state and the 
values of all its programmable functions. 

3-112. Listener. Any device that can, when addressed, receive over the HP-IB is a 
LISTENER. The -hp- 3336 is a listener since it can receive messages that program its func
tions. Obviously, it is possible for a device to be both a talker and a listener, though not at 
the same time. 

3-113. Controller. The device that directs which device will talk and which device or devices 
will listen is the CONTROLLER. The system controller (usually a calculator or computer) is 
the active controller most of the time. However, it may direct another device to become the 
active controller. The system controller is the only device which can unconditionally assume 
control of the bus. 

3-114. Addressing. The active controller directs which device will talk and which device or 
devices will listen by specifically ADDRESSING those devices. Each device has a talk ad
dress and a listen address. Therefore, when a controller addresses a device, it also specifies 
whether the device will talk or listen. Some controllers require a decimal equivalent of the 
talk and listen addresses, called the DEVICE ADDRESS. The factory presets the device ad
dress (automatically assigning talk and listen addresses) to: 

Device Address 4 

Talk Address D 

Listen Address $ 

The device address may be changed if desired (see Section II of this manual). Actually, there 
is no reason to change it unless another device with the same address is added to the system. 

3·115. Abridged Description of the HP·IB. 

3-116. The HP-IB consists of 16 active signal lines that are used to interconnect up to 15 
devices (e.g., instruments). The 16 signal lines are organized according to function. The 
catagories are DATA, HANDSHAKE, and GENERAL INTERFACE MANAGEMENT 
lines. The structure of the HP-IB is illustrated in Figure 3-2. 

(e.g. calculator) (eg diQilolvoltmeter) (eg signal generator) leg tape der) .. rea 

DEVICE A DEVICE B DEVICE C DEVICE D 

TALKS, LISTENS, TALKS AND LISTENS LISTENS ONLY TALKS ONLY 
AND CONTROLS 

1"'o. ~= I 
~ 

~; 
1- .. 

" 
y I\ 

DIOI.. Q 
... 8 
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3-117. Data Lines. Eight DATA lines are used to carry instrument addresses, instrument 
control instructions, measurement results and instruments status information in bit parallel, 
byte serial form. Ordinarily, a seven bit ASCII code represents each byte of DATA. The 
eighth bit is available for parity checking. DATA is sent over the DATA lines in both direc
tions. 

3-118. Handshake Lines (DA V, NFRD, NDAC). Data is transferred between devices using 
an interlocked HANDSHAKE technique. This method causes the data to be moved at a rate 
determined by the slowest device involved in the transfer. The HANDSHAKE lines coor
dinate the asynchronous data transfer by communicating the status of the transfer to the 
device sending the data (talker), the device receiving the data (listener) and the device con
trolling the transfer (controller). 

3-119. General Interface Management Lines. These five lines operate independently and in 
conjunction to send Bus Management Message to the devices connected to the HP-IB. Each 
line has a precise definition that is either sent or not sent depending on the truth state of the 
line. The lines are defined as follows: 

Attention (A TN)-When TRUE, identifies ASCII characters on the DATA lines as 
commands. Identifies ASCII characters on the DATA lines as data when FALSE. 

Remote Enable (REN)-Places the interface bus in the REMOTE mode. 

Interface Clear (IFC)-Halts all activity on the HP-IB. 

Service Request (SRQ)-A device on the bus uses this line to request service from the 
controller. 

End or Identify (EO I)-Indicates the last character of a multi-byte message. 
Also used with ATN (true) to indicate a parallel poll. 

3·120. Producing Controller Statements for Instrument Operation. 

3-121. The interface between the operator and the instrument is changed dramatically when 
an instrument is operated over the HP-IB. During non HP-IB operation, the operator ac
tuates front panel controls that are labeled according to function. Often, only a single con
trol is used to activate a function and getting the results of a measurement simply consists of 
reading the display! In contrast, during HP-IB operation, the operator typically faces an 
alpha-numeric keyboard. Neither the key functions nor their labels correspond to the instru
ment operation. The natural question arises: 

"What instructions must be entered on the controller to cause a 
particular action in the instrument?" 

This sub-section explains how to answer that question. 

3-122. An ideal HP-IB operating section in an instrument manual would include specific in
structions such as: 

"To set the frequency of the -hp- 3336 to 19.5 MHz enter wrt 704, 
"FRI9.5MH" on the controller. 

This instruction is very specific and leaves no room for error. Unfortunately, it is not possi
ble to supply such specific instructions because it is not possible to predict which instruments 
and controllers will be used together. The instrument's operating instructions, therefore, can 
only describe how the instrument interfaces with the HP-IB. An analogous situation exists 
for the controller's operating instructions. Almost all statements sent over the HP-IB to 
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operate an instrument, contain a portion that depends upon the individual instrument, and a 
portion that depends upon the controller used in the system. The operator must produce the 
required statement from information found parially in the controller documentation. The 
concept of Bus Messages, presented in the next paragraph, is a significant aid to this process. 

3-123. Bus Messages. When all the bus operations are organized according to how they are 
physically implemented on the HP-IB, twelve unique Bus Messages are found: 

System 
Management 

DATA 
Data Send (to -hp- 3336) 
Data Receive (from -hp- 3336) 

TRIGGER 
REMOTE 
LOCAL 
LOCAL LOCKOUT 
CLEAR LOCKOUT /SET LOCAL 
CLEAR 
REQUIRE SERVICE 
STATUS BYTE 
PASS CONTROL 
ABORT 
STATUS BIT 

The Data Message implements the primary purpose of the HP-IB. It is used to send the 
codes that activate instrument functions and transfer measurement data from one device to 
another. This message is subdivided into Data Send and Data Receive for operator conve
nience. Technically, there is no difference between Data Messages used to send and receive 
information. The Trigger Message causes simultaneous action in two or more devices on the 
bus. The action executed depends upon the design of the particular instrument. The 
-hp-3336 does not respond to the Trigger Message. The remaining ten Bus Messages are used 
to manage the system. Their only purpose is to facilitate the implementation of the Data 
Trigger Messages. 

3-124. Implementing Bus Messages. Recall that the objective is to answer the question: 

"What instructions must be entered on the controller to cause a 
particular action in the instrument?" 

This question is answered by converting the Bus Messages into controller statements that 
cause the desired action in the instrument when executed by the controller. Since these 
twelve messages describe every possible HP-IB operation, converting them to controller 
statements will enable the operator to implement every possible HP-IB operation. A pro
cedure for converting the Bus Messages to controller statements are in the following 
paragraphs. 

NOTE 

If the controller used in your system is a -hp- 9825A, Desktop 
Computer, substitute the appropriate Bus Message Implementa
tion Table in Appendix C for Table 3-1. The appropriate con
troller statements that implement each bus message are given in 
this table. If you do make this substitution, be sure to study the 
descriptions of the Bus Messages thoroughly. The information 
supplied is not restricted to that required to convert the Bus 
Messages. 
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3-125. Step One. Choose one of the Bus Messages for conversion. Begin with the System 
Management Messages since they are usually easier to convert to controller statements than 
the Trigger or Data Messages. Locate the description of the Bus Message in this manual. The 
description of each message contains the following information as applicable: 

-the response of the -hp- 3336 to the message. 

-the device dependent information required for the controller statement. 

-any prerequisite operations. 

-suggestions for optimizing the use of the message. 

The device dependent information required for the controller statement is always found 
under the heading Implementation. 

NOTE 

1. The Require Service Message originates at the instrument 
rather than at the controller. Consequently, there is no controller 
message that implements this message. This does not diminish the 
importance of this message to the operator. Study it carefully in 
turn. 

2. The Status Bit, Pass Control, Abort, and Trigger Messages 
can not be implemented because the -hp- 3336 does not have the 
capacity or the need to respond to them. 

3-126. Step Two. Find the description of the selected Bus Message in the controller 
documentation. This description usually consists of the following information: 

-one or more controller statements that implement the message. 

-mnemonics for the controller statements. 

-syntax of the controller statements. 

-suggestions for optimizing the implementation of the message. 

3-127. Step Three. Integrate the device dependent information, found in Step One, with the 
controller dependent information found in Step Two. The syntax of the controller statement 
explains how this should be done. 

3-128. Step Four. Record the statements that implement each Bus Message in Table 3-1 as 
they are found. The operator needs to translate the Bus Messages only once. Table 3-1 can 
be used as a quick reference when writing programs in the future and should be included in 
your system documentation. 

3-129. When searching for a message in the controller documentation, it is usually best to 
start with the Table of Contents. If the message is not referenced there, look in the Index. In 
order to use the twelve bus messages, the controller documentation must organize the In
put/Output Operation programming statements according to the definitions of the twelve 
messages. It would be unusual for any manufacturer of controllers to do otherwise. The ex
act nomenclature, however, used to describe the Bus Messages may vary from one manufac
turer to another. 

NOTE 

If your controller documentation does not contain a program
mable statement for a particular Bus Message, the controller may 
not be capable of implementing the message. 
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Bus Menage 

Data 

Trigger 

Clear 

Remote 

Local 

Local Lockout 

Clear Lockout' 
Set Local 

Pass Control 

Ser1al Poll 
)Status Byte) 

Abort 1/0 

ReqUire Service 

Table 3-1. Bus Message Implementation Table. 

Select Code 

Address liSten 

Talk 

Descriptio11 

Output text and variables to single 
devices 

Output Single characters 

Input data from a dev1ce. 

Input Single characters 

Spec1fy addressed and send data in 
ASCII form 

Output data to multiple l1steners 

Transfer data from dev1ce to device 

Send a "GrJup Execute Trigger" to 
all devices 

Send"' Group Execute Trigger'' to 
select•·d dev1ces. 

Clear <Jil dev1ces 

Clear selected dev1ces 

Enable rP.mote mode on all devices. 
DeviCP wdl remote when addressed. 

Set re 'IC'te on selected devices 

Returr selected device to front 
panel C(Jiltrol 

Prevent all dev1ces from returmng to 
local mode 

Set local mode and disable local 
lockout on all devices. 

Transfer bus management to 
another controller. 

Input the Status Byte of a selected 
deVICe 

Clear all bus operations and return 
the bus management to the system 
controller. 

Request Serv1ce from the controller 

Controller 

Sample Implementation 

Normally originates from the 
deVICe. 

Instrument ltl 

z __ 

'---
....D_ __ 

-----~ 

_ __no__ 

----"" 

____ yes 

____ 'j€S 

no 

no 

Instrument lt2 

• Controllers can send the Requ1ras Serv1ce message, however, normally th1s message orog1nates from the dev•ce The -hp- 3336 can sE'nd th1s message It will not res
pond !0 a serv1ce request from another dev1ce or controller 
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3-130. System Management Messages. 

3-131. The purpose of the ten System Management Messages is to control the system so that 
Data and Trigger messages can be sent as desired. 

3-132. Remote. When it is first turned on, the -hp- 3336 is in the Local mode and under 
front panel control. In order to be operated over the HP-IB,it must be switched to the 
Remote mode. The Remote Message switches the instrument to the Remote mode. In this 
mode, the only operational front panel controls are the Power switch and the Local key (see 
Local Lockout Message, Paragraph 3-136). All other instrument functions are activated 
over the HP-IB through the system controller. The instrument configuration does not 
change when switched to Remote. 

3-I33. Implementation. The syntax and mnemonics for the program statement(s) that im· 
plements the Remote Message are found in the controller documentation. Only the listen ad
dress, which is $ for the -hp- 3336, must come from the instrument documentation. A 
technical description of the implementation of the Remote Message is presented in Figure 
3-1 of Appendix B. 

3-134. Local. The Local Message switches the -hp· 3336 from Remote to Local operation. 
The instrument is operated using front panel controls while in the Local mode. Another way 
to switch the instrument to the Local mode is to actuate the front panel Local control (see 
Local Lockout Message, Paragraph 3-136). 

3-135. Implementation. The syntax and mnemonics for the program statement that im
plements the Local Message are found in the controller documentation. Only the listen ad
dress, which is $ for the -hp· 3336, is taken from the instrument documentation. An instru
ment must be addressed to listen in order for it to enter the Local mode. A technical descrip
tion of the Local Message implementation is presented in Figure 3-2 of Appendix B. 

3-136. Local Lockout. The Local Lockout Message disables the Local control on the front 
panel of the -hp- 3336. All devices on the HP-IB with Local Lockout capability will respond 
when this message is sent. The instrument can be switched to Local mode by executing the 
Local Message. Local Lockout, however, will still be in effect if the instrument is switched 
back to the Remote mode. To remove Local Lockout, see Paragraph 3-138, Clear 
Lockout/Set Local Message. 

3-137. Implementation. The entire program statement that implements the Local Lockout 
Message is found in the controller documentation. No part of the program statement 
depends on the individual instrument. A technical description of the Local Lockout Message 
implementation is presented in Figure 3-3 of Appendix B. 

3-138. Clear Lockout/Set Local. This message switches all instruments on the HP-IB to the 
Local mode and clears all Local Lockout conditions. Other methods to accomplish the same 
thing are to disconnect the HP-IB cable, turn the controller off or turn the individual in
struments off. 

3-I39. Implementation. The entire program statement that implements the Clear 
Lockout/Set Local Message is found in the controller documentation. No part of the pro
gram statement depends on the individual instrument. A technical description of the Clear 
Lockout/Set Local Message is presented in Figure 3-4 of Appendix B. 
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3-140. Clear. The Clear Message resets instruments to a predefined state. The predefined 
state of the -hp- 3336 is its turn on state (see Paragraph 3-10), except that stored instrument 
states are retained. The Clear Message can be a universal instruction, resetting all devices on 
the bus capable of responding, or an addressed instruction sent to selected devices only. 

3-141. Implementation. When the Clear Message is a universal instruction, the entire pro
gram statement is found in the controller documentation. When it is an addressed instruc
tion, the syntax and mnemonics of the program statement are found in the controller 
documentation. A technical description of the Clear Message implementation is presented in 
Figure 3-5 of Appendix B. 

NOTE 

The -hp- 3336 will respond to a universal Clear Message when it is 
in the Local operation mode. 

3-142. Require Service. The Require Service Message is a request for service which is sent 
from a device on the HP-IB to the active controller. Any of the following conditions in the 
-hp- 3336 can, when enabled, generate a Require Service Message: 

-Received an unrecognizable program string. 

-Sweep started. 

-Sweep stopped. 

-System failure; External reference unlocked or main oscillator failure, 
"OSC FAIL" 

All conditions that cause a Require Service Message from the -hp- 3336 are disabled 
(masked) at turn-on. The condition or conditions that will cause a Require Service Message 
are enabled using the Data Message, Paragraph 3-153. The Require Service Message is com
pletely independent of all other bus activity. It is sent on a single line (wire) called the SRQ 
Line, whose state is either true or false. This line is shared by all devices on the HP-IB. If the 
controller is programmed to respond when a Require Service Message is received, the con
troller must determine which device or devices are requesting service. This is accomplished 
by conducting a Serial Poll. Each polled device responds by sending a Status Poll. Each poll
ed device responds by sending a Status Byte which indicates, among other things, whether or 
not the device requested service. Serial Polling and Status Byte Messages are fully explained 
in the discussion of the Status Byte Message (see Paragraph 3-144, Status Byte). The Require 
Service Message will be cleared when the device sending it is polled or the condition causing 
it disappears. In some applications, the controller is programmed to interrupt its main pro
gram and respond to a Require Service Mess~ge immediately. In other applications, it may 
periodically check the status of the Service Request Line and respond when a request is 
discovered. 

3-143. Implementation. The Require Service Message originates in the devices on the bus. 
A technical description of its implementation is presented in Figure 3-6 of Appendix B. 

3-144. Status Byte. A Status Byte Message is sent by a device on the bus to the active con
troller. The individual bits of the Status Byte indicate the status of various instrument func
tions and whether the instrument request service. Once the Status Byte of an instrument is in 
the controller, the status of the instrument functions may be determined by examining the 
truth state of each bit. The controller can be programmed to take the appropriate action bas
ed upon the functional status of the bus instruments. For example, if bit 6 of the -hp- 3336 
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Status Byte is true, the -hp- 3336 request service. If bit $ is also true, the reason it requested 
service is because the -hp- 3336 received a program string it could not recognize or respond 
to. In this case, the appropriate action may be to print a message advising the operator that 
the -hp- 3336 received an invalid instruction. Only the instrument status associated with bits 
0 thru 3 can cause service requests. See Masking Service Requests. 

7 6 5 4 3 2 I 0 Status Byte Bits 

F R F x S S S S F =Flag; R =Request Service; S =Status 

~ ' o Pm,,.m S<cm, Enm 

I = Sweep Stopped 

I = Sweep Started 

I = System Failure (Main Oscillator Unlocked, Ext. Ref. Unlocked) 

I = Sweep Flag (Sweep in progress) 

= Service Requested 

Busy Flag (3336 is busy processing data) 
Does not cause a Request Service Message 

3-145. Status Bytes are requested by the controller by conducting a Serial Poll (see 
Paragraph 3-131, Serial Polling). Usually, a serial poll is conducted in response to a Require 
Service Message received from an instrument on the HP-IB. Occasionally, a Serial Poll is 
conducted even though a Require Service Message was not received. The programmer may 
wish to check the status of an instrument function that is encoded in the status Byte but does 
not generate a Service Request. There are two and up to six such functions in the -hp- 3336. 
Bit 0 through bit 3 of the Status Byte are maskable. That is, the corresponding conditions of 
each bit will not cause a Service Request unless programmed to do so. Bit 7 of the Status 
Byte is the Busy Flag. This bit will be true (I) when the -hp- 3336 is processing instructions 
and is not capable of communicating, except for the Status Byte, over the HP-IB. 

3-146. Serial Polling. A Serial Poll is a routine in the program that sequentially requests the 
Status Byte from some or all devices on the HP-IB. The structure of the routine depends on 
the way the controller implements the Serial Poll and the purpose of the poll. Some con
trollers have a single program statement that enables a Serial Poll, polls the addressed device 
and then disables the Serial Poll. In this case, a Serial Poll of a system consists of several 
Serial Polls (one for each device). Recall that Serial Polls are sometimes conducted on a 
single device to learn the status of an instrument that is encoded in the Status Byte but does 
not generate a Service Request. 

3-147. Implementation. The syntax and mnemonics for the controller statements that im
plement a Serial Poll are found in the controller documentation. The structure of the Serial 
Poll (what instruments to be polled in what order) routine is developed in accord with the 
total system. Only the listen addresses of the devices to be polled and the definitions of the 
bis in the Status Byte are taken from the instrument documentation. The listen address of 
the -hp- 3336 is $. A technical description of the Status Byte Message implementation is 
presented in Figure 3-7 of Appendix B. 
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3-148. Status Bit. The Status Bit Message is sent from a device on the bus to the active con
troller. It communicates the truth state of a predefined condition which may describe a 
specific instrument function or the entire instrument condition. The advantage of the 
Parallel Poll is that the status of up to eight devices can be checked at the same time. The 
-hp- 3336 does not respond to a Parallel Poll. Refer to the controller documentation or the 
documentation of an instrument with Parallel Poll capabilities for more information about 
the Status Bit. 

3-149. Pass Control. The Pass Control Message transfers the management of the bus from 
the system controller to another device with controller capability in the system. The -hp-3336 
does not have controller capability. See the controller documentation or the documentation 
of a device with controller capability for more information about the Pass Control Message. 

3-150. Abort. The Abort Message is used by the system controller to regain control of the 
HP-IB from the active controller. See the system controller documentation for more infor
mation about the Abort Message. 

3-151. Trigger. The Trigger Message causes a predefined response in each device receiving 
it. When more than one device receives the Trigger Message, the predefined response in all 
devices occurs simultaneously. The -hp- 3336 does not respond to the Trigger Message. See 
the controller documentation or the documentation of a device capable of responding for 
more information about the Trigger Message. 

3-152. Remote Operation of the ·hp· 3336. 

3-153. Data. Almost every function of the -hp- 3336 can be activated remotely by sending 
Instrument Programming Codes over the HP-IB. The Instrument Programming Codes are 
sent using the Data Message. 

3-154. Implementation. Usually, there are several controller statements that will implement 
the Data Message. Each statement will have some unique advantage. Thoroughly research 
this Bus Message in the controller documentation to be certain you are using the optimum 
statement for your application. The syntax and mnemonics for the controller statement 
come from the controller documentation. The instrument listen address, which is $ for the 
-hp- 3336, and the Instrument Programming Codes come from the instrument documenta
tion. The Instrument Programming Codes and their format are presented in the paragraphs 
that follow. 

3-155. Instrument Programming Codes. All of the -hp- 3336 programming codes and their 
binary, octal, decimal, and hexadecimal values are presented in Table 3-2. Each program
ming code is an instruction to the instrument. In most cases, sending these instructions cor
responds to pressing front panel controls during local operation. For isntance, receiving the 
ASCII characters AM during remote operation has the same effect as pressing the 
AMPLITUDE entry key during local operation. There are exceptions to this one to one rela
tionship. They are: 

All "ON/OFF" and "FAST /SLOW" type controls have separate 
ASCII instructions to select each mode. 

These front panel controls or operations are NOT available to the 
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Table 3-2. Instrument Programming Codes-Data Receive. 

Instruction 

Entry 
Parameters 

Frequency 

or 

Amplitude 

Phase 

Sweep Start 
Frequency 

Sweep Stop 
Frequency 

Marker 
Frequency 

Sweep Time 

Digits 
0 

2 

3 
4 

5 
6 
7 
8 

9 

+ 

Units 

Hertz 

or 

Kilo-Hertz 

Mega-Hertz 

d8m 

Degrees 

Seconds 

ASCII 
Code 

F 
F 

F 
R 

A 
M 

p 

H 

s 
T 

s 
p 

M 
F 

T 
I 

0 

2 
3 
4 
5 

6 
7 
8 

9 

+ 

H 
H 

H 
z 

K 
H 

M 
H 

D 
8 

D 
E 

s 
E 

Binary 
Code 

01000110 
01000110 
01000110 
01010010 

01000001 
01001101 

01010000 
01001000 

01010011 
01010100 

01010011 
01010000 

01001101 
01000110 

01010100 
01001001 

00110000 
00110001 

00110010 
00110011 
00110100 
00110101 
00110110 
00110111 

00111000 
00111001 
00101110 
00101011 
00101101 

01001000 
01001000 

01001000 
01011010 

01001011 
01001000 

01001101 
01001000 

01000100 
01000010 

01000100 
01000101 

01010011 
01000101 

Octal 
Coda 

106 
106 

106 
122 

101 
11 5 

120 
110 

123 
124 

123 
120 

115 
106 

124 
111 

060 
061 

062 
063 
064 
065 
066 
067 
070 

071 
056 
053 
055 

110 
110 

110 
132 

113 
110 

11 5 
110 

104 
102 

104 
105 

123 
105 

Decimal 
Code 

70 
70 
70 
82 

65 
77 

80 
72 

83 
84 

83 
80 

77 
70 

84 
73 

48 
49 

50 
51 
52 
53 
54 
55 

56 
57 
46 
43 
45 

72 
72 

72 
90 

75 
72 

77 
72 

68 
66 

68 
69 

83 
69 

Hexadecimal 
Coda 

46 
46 

46 
52 

41 
4D 

50 
48 

53 
54 

53 
50 

4D 
46 

54 
49 

30 
31 
32 
33 
34 
35 
36 
37 

38 
39 
2E 
28 
2D 

48 
48 

48 
9A 

88 
48 

4D 
48 

44 
42 

44 
45 

53 
45 

Operation 
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Table 3-2. Instrument Programming Codes-Data Receive. 

ASCII Binary Octal Decimal Hexadecimal 
Instruction Code Code Code Code Code 

Leveling Loop Speed 

Fast F 01000110 106 70 46 
Leveling L 01001100 114 76 4C 
Off 0 00110000 060 48 30 

Fast F 01000110 106 70 46 
Leveling L 01001100 114 76 4C 
On 1 00110001 061 49 31 

Data Transfer Mode 

Mode 1 M 01001101 11 5 77 4D 
D 01000100 104 68 44 
1 00110001 061 49 31 

Mode 2 M 01001101 115 77 4D 
D 01000100 104 68 44 
2 00110010 062 50 32 

Sweep Mode 

Linear Sweep s 01010011 123 83 53 
M 01001101 115 77 4D 
1 00110010 061 49 31 

Log Sweep s 01010011 123 83 53 
M 01001101 11 5 77 40 
2 00110010 062 50 32 

Assign Zero A 01000001 101 65 41 
Phase p 01010000 120 80 50 

*Start Single s 01010011 123 83 53 
Sweep s 01010011 123 83 53 

Start Continuous Sweep s 01010011 123 83 53 
c 01000011 103 67 43 

Store Program s 01010011 123 83 53 
R 01010010 122 82 52 

plus one digit {Q thru 9) 

Recall Program R 01010010 122 82 52 
E 01000101 105 69 45 

plus one digit (0 thru 9) 

Masking Service Requests M 01001101 115 77 4D 
s 01010011 123 83 53 

and one of the following @ 01000000 100 64 40 
A 01000001 101 65 41 
8 01000010 102 66 42 
c 01000011 103 67 43 
D 01000100 104 68 44 
E 01000101 105 69 45 
F 01000110 106 70 46 
G 01000111 107 71 47 
H 01001000 110 72 48 
I 01001001 1 11 73 49 
j 01001010 11 2 74 4A 
K 01001011 11 3 75 48 
L 01001100 11 4 76 4C 
M 01001101 11 5 77 4D 
N 01001110 116 78 4E 
0 01001111 117 79 4F 

EOS (End of String) 

Line Feed LF 00001010 12 10 A 

or Asterisk 00101010 52 42 2A 

•start Single code must be sent tw1ce "SSSS" The first "SS" resets the sweep to start conditions and the second "SS" starts the 
sweep. 

3-28 
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Table 3·2. Instrument Programming Codes-Data Receive (Cont'd). 

Instruction 

Output Selection by Model 

Model 3336A 

75 ohm 

150 ohm 

600 ohm 

Model 33368 

75 ohm 

124 ohm 

135 ohm 

600 ohm 

Model 3336C 

50 ohm 

75 ohm 

Modulation 

Amplitude 
Modulation 
Off 

Amplitude 
Modulation 
On 

Phase 
Modulation 
Off 

Phase 
Modulation 
On 

Amplitude Blanking 

Amplitude 
Blanking 
Off 

Amplitude 
Blanking 
On 

ASCII 
Code 

0 
I 
1 

0 
I 
2 

0 
I 
3 

0 
I 
1 

0 
I 
2 

0 
I 
3 

0 
I 
4 

0 
I 
1 

0 
I 
2 

M 
A 
0 

M 
A 
1 

M 
p 
0 

M 
p 
1 

A 
B 
0 

A 
B 
1 

Binary 
Coda 

01001111 
01001001 
00110001 

01001111 
01001001 
00110010 
01001111 
01001001 
00110011 

01001111 
01001001 
00110001 

01001111 
01001001 
00110010 

01001111 
01001001 
00110011 

01001111 
01001001 
00110100 

01001111 
01001001 
00110001 

01001111 
01001001 
00110010 

01001101 
01000001 
00110000 

01001101 
01000001 
00110001 

01001101 
01010000 
00110000 

01001101 
01010000 
00110001 

01000001 
01000010 
00110000 

01000001 
01000010 
00110001 

Octal 
Code 

117 
1 11 
061 

11 7 
111 
116 

117 
111 
063 

117 
1 11 
061 

11 7 
111 
062 

11 7 
111 
063 

117 
1 11 
064 

117 
1 11 
061 

1 1 7 
062 
062 

11 5 
101 
060 

11 5 
101 
102 

11 5 
120 
060 

11 5 
120 
061 

101 
102 
060 

101 
102 
061 

Decimal 
Code 

79 
73 
49 

79 
73 
78 

79 
73 
51 

79 
73 
49 

79 
73 
50 

79 
73 
51 

79 
73 
52 

79 
73 
49 

79 
50 
50 

77 
64 
48 

77 
64 
49 

77 
80 
48 

77 
80 
49 

65 
66 
48 

65 
66 
49 

Hexadecimal 
Code 

4F 
49 
31 

4F 
49 
4E 

4F 
49 
33 

4F 
49 
31 

4F 
49 
32 

4F 
49 
33 

4F 
49 
34 

4F 
49 
31 

4F 
32 
32 

4D 
41 
30 

4D 
41 
31 

4D 
50 
30 

4D 
50 
31 

41 
42 
30 

41 
42 
31 

Operation 

3-29 



Operation Model3336A/B/C 

3-30 

HP-IB programmer: 

-Mx2 -display BUS ADDRESS 
-M- 2 -all controls in the Modify Group 
-MRKR-CF -CLEAR display 

These HP-IB operations are NOT available from the front panel: 

-Data Transfer Mode Selection 
-Service Request Masking 
-Interrogration of Programming Errors 

3-156. Data Transfer Mode Selection. The -hp- 3336 accepts Data Messages in one of two 
Data Transfer Modes. 

a. Data Transfer Mode 1. The -hp- 3336 is in Data Transfer Mode 1 at turn-on and while 
in this mode, each Instrument Programming Code is processed when received. That is, the 
instrument immediately performs the instruction. The -hp- 3336 can NOT receive another 
character until the instrument has completely performed the previous instruction. The time 
required to transfer data has been extended by the time -hp- 3336 takes to perform the in
struction. The advantage of Mode I is that it is less complicated to use but as your system 
sophistication increases, the advantage of faster programming time makes Data Transfer 
Mode 2 important. 

b. Data Transfer Mode 2. The -hp- 3336 accepts and stores a string of Program Instruc
tion Codes in an interrnal buffer when it is in Data Transfer Mode 2. These codes are NOT 
processed until the buffer is full (48 characters) or the EOS (End of String) character is 
received. The advantage of Data Transfer Mode 2 is that after a string of Instructions is sent 
to the -hp- 3336, at the fastest rate the instrument can accept them (150-200 !'sec per 
character), communication can take place between other devices on the bus. A "Busy" flag, 
encoded into bit 7 of the Status Byte, indicates when the instrument is "Busy" processing a 
string of Instructions. The instrument can NOT accept Data Messages during the time it is 
"Busy". If a string longer than 48 characters is sent, the instrument will "hold up" the bus 
until the first 48 characters are processed and the remaining characters are accepted. 
Therefore, to realize the maximum effectiveness, a program string longer than 48 characters 
should be divided and an EOS character sent after (or at a convenient place before) the 48th 
character. Data Transfer Mode 2 must be remotely programmed. The instrument will re
main in Mode 2 until Mode I is programmed or the POWER switch is set to STBY. 

3-157. Masking Service Requests. At instrument turn-on, all four SRQ conditions are 
masked (disabled) from generating a Request Service Message. The true states of these four 
conditions are encoded into the Status Byte (bits 0 thru 3). Any combination of these four 
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conditions can be enabled by sending one of the following Program Instruction Codes: 

Instrument System Sweep Sweep Program 
Programming Fail Start Stop Error 

Codes (ASCII) Bit 3 Bit 2 Bit I Bit 0 

MS@ Mask Mask Mask Mask 
MSA Mask Mask Mask Enable 
MSB Mask Mask Enable Mask 
MSC Mask Mask Enable Enable 
MSD Mask Enable Mask Mask 
MSE Mask Enable Mask Enable 
MSF Mask Enable Enable Mask 
MSG Mask Enable Enable Enable 
MSH Enable Mask Mask Mask 
MSI Enable Mask Mask Enable 
MSJ Enable Mask Enable Mask 
MSK Enable Mask Enable Enable 
MSL Enable Enable Mask Mask 
MSM Enable Enable Mask Enable 
MSN Enable Enable Enable Mask 
MSO Enable Enable Enable Enable 

3-158. Formats for Instrument programming Codes. The format for the programming 
codes is identical to the front panel (manual) operation. A unique one, two or three ASCII 
character programming code is sent to the instrument to activate the same functions that are 
activated by front panel switches in manual operation. For example, the instruction AB1 
programs Ampltidue Blanking ON. While the characters comprising each programming 
code must be received in a certain order, the order in which the programming codes are 
received is not important. Sending "ABO, FLI, MP1" or "MP1, FL2, ABO" result in the 
activation of the same functions, Amplitude Blanking OFF, Fast Leveling ON, and Phase 
Modulation ON, but in reverse order. Note, the -hp- 3336 ignores commas and spaces. They 
are included for operator clarity. 

3-159. When the -hp- 3336 is in the Local mode, certain instrument functions are set using 
SEVERAL front panel controls. For instance, to enter Frequency, the FREQUENCY key, 
the appropriate digits including the decimal point, and then the appropriate frequency 
UNITS key (MHz, kHz, Hz) is pressed. Obviously, the order in which the controls are ac
tuated is important. When operating in the Remote mode, the same method is used to set the 
Entry Frequency except that ASCII characters are sent over the HP-IB to activate the instru
ment functions instead of pressing front panel controls. The ASCII character group "FR" 
activates the function controlled by the FREQUENCY key, ASCII digits correspond to the 
digit keys and the ASCII character groups "MH", "KH", "HZ" correspond to the MHz, 
kHz and Hz units keys. For example, to program the -hp- 3336 to output 12.534 763 MHz, 
the ASCII character group "FR12.534763MH" is sent. As before, the order within the 
character group is important, however, the character group can be placed anywhere within a 
larger group of instrument instructions. 

3-31 
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3-160. Data (Receive). In addition to the information about the instrument encoded into 
the Status B.yte (see Paragraph 3-144), the following instrument functions may be individual
ly interrogated and the -hp- 3336 will return the value or state of the function using the Data 
message: 

-Frequency -Sweep Time 
-Amplitude -Output Impedance 
-Phase -Programming Errors 
-Sweep Start Frequency -Sweep Mode (Log/Linear) 
-Sweep Stop Frequency -Amplitude Modulation (On/Off) 
-Sweep Marker Frequency -Phase Modulation (On/Off) 
-Amplitude Blanking On/Off -Leveling Loop Speed (Fast/Slow) 

3-161. Implementation. The interrogation of an instrument function is a two step process. 
That is, the instrument must be sent the Programming Code (IFR for instance) and then the 
instrument must be addressed to Talk. At this time the -hp- 3336 will return the data asked 
for. The syntax and mnemonics for the controller statements come from the controller 
documentation. In the first step, the instrument listen address, which is $ for the -hp- 3336, 
and the Instrument Programming Codes come from the instrument documentation. In the 
second step, only the instrument Talk address, which is D for the -hp- 3336, comes from the 
instrument documentation. The instrument Programming Codes and their binary, octal, 
decimal, and hexadecimal values are presented in Table 3-3. 

NOTE 

When using Data Transfer Mode 2 (see Paragraph 3-156), the In
terrogate instruction must be placed at the end of the string of Pro
gramming Codes or programming errors will occur. Only one in
terrogating instructing may be sent in each string. 

Table 3·3. Instrument Programming Codes-Data Send. 

ASCII Binary Octal Decimal Hexadecimal 
Instruction Code Code Code Code Code 

Interrogation 

Frequency I 01001001 111 73 49 
F 01000110 106 70 46 
R 01010010 122 82 52 

oc I 01001001 111 73 49 
F 01000110 106 70 46 
F 01000110 106 70 46 

Amplitude I 01001001 111 73 49 
A 01000001 101 65 41 
M 01001101 115 77 40 

Phase I 01001001 11 1 73 49 
p 01010000 120 80 50 
H 01001000 110 72 48 

Sweep Start Frequency I 01001001 111 73 49 
s 01010011 123 83 53 
T 01010100 124 84 54 

Sweep Stop Frequency I 01001001 111 73 49 
s 01010011 123 83 53 
p 01010000 120 80 50 
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Table 3-3. Instrument Programming Codes-Data Send (Cont'd). 

ASCII Binary Octal Decimal Hexadecimal 
Instruction Code Code Coda Code Code 

Sweep Marker Frequency I 01001001 1 11 73 49 
M 01001101 11 5 77 40 
F 01000110 106 70 46 

Sweep Time I 01001001 111 73 49 
T 01010100 124 84 54 
I 01001001 1 11 73 49 

Output Impedance I 01001001 111 73 49 
0 01001111 117 79 4F 

01001001 111 73 49 

Sweep Type I 01001001 111 73 49 
s 01010011 123 83 53 
M 01001101 11 5 77 40 

Amplitude Modulation State I 01001001 1 11 73 49 
M 01001101 123 83 53 
A 01000001 101 65 41 

Phase Modulation State I 01001001 111 73 49 
M 01001101 123 83 53 
p 01010000 120 80 50 

Error Codes I 01001001 111 73 49 
E 01000101 105 69 45 
R 01010010 122 82 52 

Amplitude Blanking State 01001001 111 73 49 
A 01000001 101 65 41 
B 01000010 102 66 42 

Fast Leveling 01001001 111 73 49 
F 01000110 106 70 46 
L 01001100 114 76 4C 

Carriage Return CR 00001101 1 5 13 0 

Line Feed LF 00001010 12 10 A 

3-162. Data Formats. The format of the data that is returned is illustrated in the following 
paragraphs. The characters that are used in the illustrations and their definitions are: 

D 
0 

CR 
LF&EOI 

=ASCII digits 0 through 9 
= ASCII digit 0 (zero) 
=ASCII decimal point 
=ASCII minus sign 
=ASCII carriage return 
=ASCII line feed concurrent with EO! message 

All other characters are the actual ASCII characters used. 

Spaces have been added to the illustrations for operator clarity but are not used by the in
strument. 

a. Frequency. After receiving "IFR" or "IFF", the -hp- 3336 will return its frequency, 
in Hz, formatted as follows: 

FR DDDDD.DDDDDD HZ CR LF&EOI 

or 
FR DDDDDDDD.DDD HZ CR LF&EO! 

For frequencies with more than 3 signifi
cant digits after the decimal point. 

For frequencies with less than 3 significant 
digits after the decimal point. 
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b. Amplitude. After receiving "lAM", the -hp- 3336 will send its output amplitude, in 
dBm, formatted as follows: 

AM 000000 DD.DD0 DB CR LF&EOI A minus sign will replace the first zero if 
the value is less than 0 dBm. 

c. Phase. After receiving "!PH", the -hp- 3336 will send its phase shift, in degrees, for
matted as follows: 

PH 00000DDD.DOO DE CR LF&EOI A minus sign will replace the first zero if 
the phase shift is negative. 

d. Sweep Start Frequency. After receiving "1ST", the -hp- 3336 will send the frequency 
in Hz, formatted as follows: 

ST DDDDD.DDDDDD HZ CR LF&EOI 

or 
ST DDDDDDD.DDD HZ CR LF&EOI 

For frequencies with more than 3 signifi
cant digits after the decimal point. 

For frequencies with 3 or less significant 
digits after the decimal point. 

e. Sweep Stop Frequency. After receiving "ISP", the -hp- 3336 will send the frequency 
in Hz, formatted as follows: 

SP DDDDD.DDDDDD HZ CR LF&EOI 

or 
SP DDDDDDDD.DDD HZ CR LF&EOI 

For frequencies with more than 3 signifi
cant digits after the decimal point. 

For frequencies with 3 or less significant 
digits after the decimal point. 

f. Sweep Marker Frequency. After receiving "IMF", the -hp- 3336 will send the frequen
cy in Hz, formatted as follows: 

MF DDDDD.DDDDDD HZ CR LF&EOI For frequencies with more than 3 signifi
cant digits after the decimal point. 

or 
MF DDDDDDDD.DDD HZ CR LF&EOI For frequencies with 3 or less significant 

digits after the decimal point. 

g. Sweep Time. After receiving "IT!", the -hp- 3336 will send the time in seconds, for
matted as follows: 

T1 000000DD.DDD SE CR LF&EOI 

h. Output Impedance. After receiving "101", the -hp- 3336 will send a digit indicating 
which output is active, formatted as follows: 

10 D CR LF&EOI 

The digit D returned varies with the instrument model. 

3336A 75 ohm 
150 ohm 
600 ohm 

D= I 
D=2 
D=3 
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3336B 

3336C 

75 ohm 
124 ohm 
135 ohm 
600 ohm 

50 ohm 
75 ohm 

0=1 
0=2 
0=3 
0=4 

0=1 
0=2 

i. Programming Errors. After receiving "IER", the -hp- 3336 will send a digit indicating 
the type of programming error, formated as follows: 

ER 0 CR LF&EOI 

The digit 0 has the following definitions: 

1 =Entry parameter data is absolutely out of bounds. 

2 =Invalid units. 

4 =Sweep time too small. 

6 =Sweep bandwidth too small. 
Start frequency too small (log sweep). 
Start frequency is greater than stop frequency (log sweep). 

7 =Unrecognizable program code received from HP-IB. 

8 =Unrecognizable character received. 

9 =Option does not exist. 

0 =No error has occured since the last time errors were interrogated. 

j. Sweep Mode. After receiving "ISM", the -hp- 3336 will send the digit I or 2 indicating 
the sweep mode is linear (1) or logarithmic (2) formatted as follows: 

SM 0 CR LF&EOI 

k. Amplitude Modulation. After receiving "IMA", the -hp- 3336 will send the digit 0 or 
1 indicating amplitude modulation is Off (0) or On (I) formatted as follows: 

MA 0 CR LF&EOI 

I. Phase Modulation. After receiving "IMP", the -hp- 3336 will send the digit 0 or 1 in
dicating phase modulation is Off (0) or On (I) formatted as follows: 

MP 0 CR LF&EOI 

m. Amplitude Blanking. After receiving "lAB", the -hp- 3336 will send the digit 0 or I 
indicating amplitude blanking is Off (0) or On (I) formatted as follows: 

AB 0 CR LF&EOI 

n. Fast Leveling. After receiving "IFL", the -hp- 3336 will send the digit 0 or I indicating 
that fast leveling is Off (0) or On (1) formatted as follows: 

FL 0 CR LF&EOI 
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APPENDIX A 

Detailed Implementation of Bus Messages 

3-A·t. Introduction. 

3-A-2. This appendix contains technical descriptions of the implementation of the HP-IB 
messages. Included at the end are two timing diagrams describing the handshake technique. 
The figure that comprise this appendix are: 

Remote 

Local 

Message 

Local Lockout 

Clear Lockout/Set Local 

Clear 

Data(send) 

Data (receiv,e) 

Serial Poll (status byte) 

Trigger 

Require ervice 
Pass Control 

Abort I/O 

Handshake 
Functional Diagram 
Timing Relationship 

3-A-3. Codes used in these figures are: 

T =True 
F = False 
X = don't care 

Figure 

3-A-1 

3-A-2 

3-A-3 

3-A-4 

3-A-5 

3-A-6 

3-A-7 

3-A-8 

3-A-9 

3-A-10 
3-A-11 

3-A-12 

3-A-13 
3-A-14 

The characters sent or received on the Data lines are ASCII. The logic on the HP-IB is low 
true, floating high for false. 

A-1 
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To enter the REMOTE mode: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

T F X T X ? 

~------sequence on Data lines r 
$' 

I L -hp- 3336 listen address 

L_universal untalk (137 8) 

'-------universal unlisten (077 sl 

To remain in the Remote mode: 

BUS MANAGEMENT LINES 

A TN IFC SRQ REN EOI 

X X X T X 

To enter the LOCAL mode: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

T F X T X 

To enable LOCAL LOCKOUT: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

T F X T F 

To maintain LOCAL LOCKOUT: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

X X X T X 

Figure 3-A-1. Remote Message. 

1
,------- sequency on Data lines 

r? U $ SOH 1 l l universal "Go To Local" (001 sl 

-hp- 3336 listen address 

'----- controller talk address 

'------universal unlisten (077 8) 

Figure 3-A·2. Local Message. 

;----'c:;::::-------- sent on Data lines 

DCI 

T universal "Local Lockout" 1021 sl 

Figure 3-A-3. Local Lockout. 
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To clear LOCAL LOCKOUT and SET LOCAL: 

BUS MANAGEMENT LINES 

A TN IFC SRQ REN EOI 

X X X F X 

Figure 3·A·4. Clear Local Lockout/Set Local. 

To CLEAR all devices on the HP-IB, capable of responding: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI ,.---------sent on Data lines 
( 

T F X X X DC4 

T~---universal Device Clear (0248) 

The -hp· 3336 will respond to this message while in LOCAL as well as REMOTE. 

To CLEAR selected devices: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

T F X X X 

( 
sent on Data lines 

? $ EOT l [ ""'"'"" '''''"' D'""' "'"' !004sl 

-hp· 3336 listen address 

'-------universal unlisten (077 81 

Figure 3-A-5. Clear. 

A-3 
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To send specific programming instructions to the -hp- 3336 using the DATA message: 

First: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

T F X T X 

Second: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

F F X T X 

'? 

,..---------sequence on Data lines 
( 

u $ 

I l hp- 3336 listen address 

L controller talk address 

'------universal unlisten 107781 

[,-------- sequence on Data lines 

Programming Codes' 

NOTE 

The -hp- 3336 must already be in REMOTE. 

Figure 3·A·6. Data (send). 
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To make the -hp- 3336 return specific information about its operating state: 

First: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

T F X T X 

Second: 

BUS MANAGEMENT LINES 

A TN IFC SRQ REN EOI 

F F X T X 

Third: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

T F X T X 

Fourth: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

F F X T F* 

? 

(----------sequence on Data lines 

u $ 

I l -hp- 3336 listen address 

Lcontroller talk address 

'------universal unlisten 10778) 

(,-------sequence on Data lines 

Interrogate Program Instruction 

? 

,--------sequence on Data lines 
I 

D 5 

L listen address of device 
receiving data 

-hp- 3336 talk address 

'------universal unlisten (077 8) 

C sequence on Data lines 

1The -hp- 3336 will return the interrogated information' 
now 

*Bus Management Line "EOI" will be true concurrent with the last character of a multi-byte 
message. The sending device sets this line. 

Figure 3-A-7. Data (receive). 
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To SERIAL POLL the -hp- 3336: 

First: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

T F X X X 

Second: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

F F X X F* 

Third: 

BUS MANAGEMENT LINES 

A TN IFC SRQ REN EOI 

T F X X X 

,-------- sequence on Data lines 
I 

D 5 

Ll=oomm"" ''""" '"'"" 
-hp- 3336 talk address 

'-----universal Serial Poll Enable (03081 

'-------universal unlisten (07781 

,.------------ send on Data lines 
r 

Status Byte 

,.----------sent on Data lines 
I 

' EM ' 

1'------- universal Serial Poll Disable 
1031sl 

Figure 3-A·B. Serial Poll (obtaining the Status Byte). 
A-6 
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To cause simultaneous action in all devices capable of responding: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI ,--------- sent on Data lines 
I 

T F X T X BS 

l_ universal Group Execute Trigger 
I 1 0 1sl 

To cause simultaneous action in selected devices: 

First: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

T F X T X 

Second: 

BUS MANAGEMENT LINES 

A TN IFC SRQ REN EOI 

F F X T X 

1
,-------- sequence on Data lines 

? u + 6 

I L device #2 listen address 

L device # 1 listen address 

'-----controller talk address 

'-------universal unlisten (077 81 

,......£=,--------sent on Data lines 
BS 

L universal Group Execute Trigger 
101 Osl 

Figure 3-A-9. Trigger. 

To send the REQUIRE SERVICE message: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

X X T X X 

Figure 3-A-1 0. Require Service. 

A-7 
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A-8 

To PASS CONTROL of the HP-IB from one controller to another: 

First: 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI ,--------- sequence Data lines 

T F X T X 

Second: 

? 
r 
u 9 

Llisten address of controller to 
receive bus control 

'----talk address of controller giving 
up bus control 

'------ universal unlisten 10778 ) 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI ,------------ sent on Data lines 

*' F F X T X 

Luniversal Take Control 1011 8 ) 

Figure 3-A-11. Pass Control. 

To halt all activity and return bus control to the system controller. 

BUS MANAGEMENT LINES 

ATN IFC SRQ REN EOI 

X T X X X 

Only the system controller has this capability. 

Figure 3-A-12. Abort 1/0. 



Appendix A 

3·A·4. Handshake. 

3-A-5. Every character on the Data Lines is asynchronously transferred among various 
devices using a three wire handshake technique. This technique coordinates the transfer by 
communicating the status of the transfer to the active controller, talker and listener. The 
speed of the transfer is determined by the slowest device involved in the transfer and, 
therefore, insures that data is not lost. 

3-A-6. Figures 3-A-13 and 3-A-14 are presentations of the Handshake sequence. Hand
shake Lines NRFD and NDAC are controlled by the listener. The Data Lines and Hand
shake Line DA V are controlled by the talker. 

A-9 



Appendix A 

PI 

Tl 

Pu: or ChJnge 0dtd 
on DtO Ltnes 

PZ 8 P4 

YES 

A-10 

DeldV fnr L"'"s to 
Settle 

Set~' L-"'' 

YES E rro' 
Co"d't'on 

PI 

NO 

T2 8 T9 

NO 

T4 8 Tl4 Set NRFD Low 

Acc.-w· 
D.lld B·,re 

T6 a TriS?_ __ _liiL_ __ ---, 

--- Set~Hgh 

Figure 3-A-13. Handshake Functional Block Diagram. 
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The timing diagram illustrates the handshake process by indicating the actual waveforms 
on the DAY, NRFD, and NDAC lines . The NRFD and NDAC signals each represent 
composite waveforms resulting from two or more Listeners accepting the same data byte 
at slightly different times. This is usually due to variations in the transmission path length 
and individual instrument response rates (delays). 

The flow chart represents the same sequence of events in a different form. 

The subscripted letters on the flow chart and the timing diagram refer to the same event 
on the list of events . 

HANDSHAKE line timing diagram for one talker and multiple listeners using the 
handshake process. Two cycles of the handshake sequence are shown. Also refer to the 
flow diagram and list of events on this figure. 

010 LINES 
!ONLY ONE LINE I 

\ 
T11 ~ 2 ~3 ~4 T5 

! I I 

~6 ~ 7 ~8 "; 11 
I I 
I I 
I 
I 

\10 T
1
11 ~1 2 ~1:if14 

I I I I I 
I I I 

I I 

I 
I 

1 I 
I 

lj5T16 T11T18 
I I I : 
I I I 

I I 1 
I 1 1 
I I I I 

SHOWN AS AN EXAMPLE) 

DAV------------~-----,. 

NDAC 

--PI-

Period in which data is 
guaranteed to be valid . 

I I 

Period in which all 
listeners become ready for 
data. 

List of Events for Handshake ·Process 

Source initializes DAY to high (False -data not valid). 

Acceptors initialize NRFD to low (True- none are ready for data), and set 
NDAC to low (True- none have accepted the data) . 

Source checks for error condition (both NRFD and NDAC high), then 
places data byte on DIO lines. 

Source delays to allow data to settle on DIO lines. 

Figure 3-A-14. Handshake Timing Relationship. 
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A-12 

T2 Acceptors have all indicated readiness to accept first data byte; NRFD 
goes high. 

T 3 When the data is settled and valid, and the source has sensed NRFD high, 
DAVis set low. 

T4 First acceptor sets NRFD low to indicate that it is no longer ready, then 
accepts the data. Other acceptors follow at their own rates. 

T 5 First acceptor sets NDAC high to indicate that it has accepted the data. 
(NDAC remains low due to other acceptors driving NDAC low). 

T 6 Last acceptor sets NDAC high to indicate that it has accepted the data; all 
have now accepted and NDAC goes high. 

T 7 Source. having sensed that NDAC is high, sets DAY high. This indicates to 
the acceptors that data on the DIO lines must now be considered not valid. 
Upon completion of this step, one byte of data has been transferred. 

P3 Source changes data on the DIO lines. 
(T7 - T10 ) 

T 8 * Acceptors, upon sensing DAV Kigh set ~OAC low in preparation for next 
cycle. NOAC goes low as the first acceptor sets it low. 

T g First acceptor indicates that it is ready for the next data byte by setting 
NRFD high. (NRFD remains low due to other acceptors driving NRFD 
low). 

T 10 Source checks for error condition (both NRFO :md NDAC high), then 
places data byte on DIO lines (as at T 1 ). 

P4 Source delays to anow data to settle on 010 lines. 

(Tt 0 -Tt,) 

T 11 Last acceptor indicates that it is ready for the next data byte by setting 
NRFD high: NRFD stgnal !me goes high. 

T 1 2 Source, upon sensing NRFD high, sets DAV low to indicate that data on 
010 lines is settled and valid. 

T 1 3 First acceptor sets NRFD low to indicate that it is no longer ready, then 
accepts the data. 

T14 First acceptor sets NOAC high to indicate that it has accepted the data. 

T 15 List acceptor sets NDAC high to indicate that it has accepted the data (as 
at T6 ). 

T 1 6 Source, having sensed that NDAC is high, sets DA V high (as at T 7 ). 

T 17 Source removes data byte from 010 signal lines after setting DAV high. 

T 1 8 * Acceptors, upon sensing DAV high, set NDAC low in preparation for next 
cycle. 

* Note that all three handshake lines return to their initialized states, as at 
T1 and T2 . 

Figure 3-A-14. Handshake Timing Relationship (Cont'd). 



ASCII 
Char. 

EQUIVALENT FORMS 
Binary Octal oec 

'.JULL OOOO::JOOC 000 

SOH 00000001 DC' 

STX 000000'0 002 

ETX 000000 II 003 

EOT ooooo·oc· oo.: 

ENO 00000101 DOS 

ACK 0000011~ 006 

BELL 000001 '1 007 

as oooo,ooo 010 

"' 00001001 01 I 

00001010 012 

0000101' 0'.3 

FF 00001100 014 

CR 00001101 015 

so 00001110 016 

SI 00001111 017 

OLE 00010000 020 

DC 00010001 021 

oc, ! 00010010 022 

oc, 0001001, 023 

oc, 00010100 024 

',JAK 00010'01 025 

SYNC 000101 tQ 026 " 
ETB 00010'1' 027 

CAN 0001 IJOO 030 

EM 00011001 031 25 

SUG 00011810 032 26 

ESC ::JOCIIOII 033 

FS 0001.100 03~ 

c_;s 

RS 

uS 0001'1'1 03~ ] I 

Table 3·A·1. ASCII Character Codes. 

ASCII 
Char 

EQUIVALENT FOAMS 
Binary Octal Dec 

soace ::JOIOOOOC 040 32 

OOIJOOC' 041 33 

801000'8 0<12 

• OC•DOOI' 043 35 

s D010010D Cl44 36 

00100101 D4~ 

& OOIOOIIO rA6 36 

00100111 047 

00101000 050 

OCtOIOOI 051 

00101010 052 

+ 001010·1 053 

00101100 05-l 

00101 ':)1 055 

001011'8 056 

00118000 060 

001 'ClCIO 062 50 

00110011 063 51 

00: 101:}0 0&: 

Cl01 '0101 065 

001101'0 066 

001181 1 1 067 

00' 1'000 07·~ 56 

00111001 C·~1 

001 1 1018 0-:'? 58 

00 1 1'-JI' ~7) 

< OC•'IIIOO o~.J GU 

801 'I' fil 

> 

o~· 1 'I. 

ASCII 
Char 

a 

c 

D 

G 

H 

M 

0 

p 

0 

R 

s 

u 

w 

z 

EQUIVALENT FORMS 
Binary Octal Dec 

01000000 100 

01000001 101 65 

01000010 102 66 

01000011 103 

01000100 11)4 6e 

01000101 105 69 

0 1 :)00110 106 

01000111 '07 

01001000 110 

OIOCI001 111 

01001010 112 

0100101' 11] 

01001100 '14 

G1001110 116 

01001111 117 

010\0000 120 80 

0101000 1 121 

01010010 '22 

0101001' 123 83 

01010100 124 

85 

0101011ll 126 

01011000 130 

0101 1 001 ']' 88 

01011010 132 90 

01011011 ·]~ 

0'011100 13~ 92 

93 

01011 1 10 136 

~ 1 C' 11' I Ll~ 95 

ASCII 
Char. 

m 

Appendix A 

EQUIVALENT FORMS 
B1nary Octal Dec 

01•00000 140 96 

01100001 141 

01100010 142 

011:)0011 143 99 

0•100100 144 

01100181 145 

81100110 146 

01100111 147 •03 

01101000 150 

01101001 151 

01101010 152 

0110 1 011 153 

01101100 '54 >08 

0110'101 155 

01101110 156 

01101111 157 "' 
01110000 160 

01110001 161 

01110010 162 '" 
01110011 16.3 115 

0 1 110100 164 

01 1 10101 165 ~I 7 

01110110 '66 

01110' 1, 167 119 

0 1 1'1000 '70 

01 1 I lOCI 1~' 121 

C11110'8 '72 122 

01111011 1-:'3 123 

01111100 1~4 

C·l1111~' 1~5 

12b 

OE~ 01'1'11' 17·' 



Appendix B 

APPENDIX B 

-hp· 3336A/B/C Programming Times 

3-B-1. Approximate Programming Times. 

3-B-2. The -hp- 3336 processes each programming code as it is received when in Data 
Transfer Mode I. The 3336 can not receive the next program code until the previous code 
has been processed. Approximate times are supplied so the operator can predict program 
times more accurately. This ability allows the program to be executed at its fastest rate 
without any loss of accuracy arising from not allowing for enough settling time. In Data 
Transfer Mode 2, these times still apply except, the Program Codes are not processed until 
the EOS character is received (see Paragraph 3-156). 

3-B-3. In addition to the program times, each character requires !50 to 200 JLSeconds to be 
received from the HP-IB. This is the transfer rate when Data Transfer Mode 2 is used. The 
processing times, however, still exist and processing starts when the EOS character is receiv
ed. At this time, the controller is free to perform other function while the -hp- 3336 is pro
cessing program codes. 

NOTE 

These times are in addition to the settling times for frequency, 
amplitude and phase changes listed in Table 1-1. 

Table 3-8-1. Programming Code Execution Time. 

Numeric Data in Entry Parameter Strings 

Frequency 
Delimiter 

Start Frequency 
Stop Frequency 
Marker Frequency 

Delimiter 

Sweep Time 
Delimiter 

Amplitude 
Delimiter 

Phase 
Delimiter 

Output Impedance 

Store (#) 

Recall (#) 

Assign Zero Phase 

Start Single Sweep 

Start Continuous Sweep 

Interrogation 

Mask Service Request 

Sweep Mode 

Programming Mode 

Amplitude Blanking 

Fast Leveling 

FF.FR 
HH,HZ,KH,MH 

ST 
SP 
MF 

HH,HZ,KH,MH 
ST 
SE 

AM 
DB 
PH 
DE 
01 

SR 
RE 
AP 
ss 
sc 

[l{mnemonic)] 

MS 
SM 
MD 
AB 
FL 

1 . 7 ms per digit 

6.5 ms 
10.9 ms 

6.5 ms 
6.5 ms 
6.5 ms 
7.5 ms 

5 ms 
5 ms 

6 ms 
165 ms 

5 ms 
28 ms 

9 ms 

20 ms 

975 ms 

10 ms 

500 ms 

500 ms 

5 ms + (mnemonic time) 

2 ms 

3 ms 

2 ms 

2.5 ms 

4.5 ms 

B-1 



Bus Me~nge 

Data 

Trigger 

Clear 

Remote 

Local 

Local Lockout 

Clear Lockout/ 
Set Local 

Pass Control 

Serial Poll 
(Status Byte) 

Abort 1/0 

Require Service 

APPENDIX C 

·hp· 9825A Bus Message Implementation Table 

Controller 

-hp- 9825A 

Select Code ____ 7~--- ------

Device 21 

Address Listen 5 

Talk u 

Description Sample Implementation 

Output text and variables to single 
devices. wrt 704, 'FR20.25MH" 

Output single characters. 

Input data from a devrce. 

Input single characters. 

Specify addressed and send data in 

~tb 704.~ 

red 704,A 

rdb (7041-A __ 

ASCII form. cmd 7,"?U$ '"FR20.25~1::!.:_' __ _ 

Output data to multiple listeners. wrt "SYN1,SYN2" "AM-24.3708" 

cmd 7, "?U$1" "AM-24.3708" 

Transfer data from device to device cmd 7, "?01' 

Send a "Group Execute Trigger'" to 
all devices. """'-c7 _____________ _ 

Send a "Group Execute Trigger'" to 
selected devices. '"~c7c1c1 ____________ _ 

Clear all devices. clr7 

Clear selected devices clr704 

Enable remote mode on all devices. 
Device will remote when addressed. rem 7 ____ _ 

Set remote on selected devices. ""em,_7c0":'4 ___________ _ 

Return selected device to front 
panel control. 

Prevent all devices from returning to 

lei 704 

local mode. llo 7 -----

Set local mode and disable local 
lockout on all devices. lei 7 

Transfer bus management to 
another controller. ~p0ot~7~2"3~------------

Input the Status Byte of a selected 

device. "''~'~1~7"0~4~1_-~A"-----------

Clear all bus operations and return 
the bus management to the system 
controller. 0olcic7 _____________ _ 

Request Service from the controller. Originates from the device. 

Instrument #1 

-hp- 3336 

7 

___ 0_4 ____ -

0 

'" 
___ y~s 

00 

00 

'" 
-~--

'" 

00 

Instrument #2 

•controllers can send the Requ~res Service message, however, normally this message originates from the devoce. The -hp- 3336 can send this message. It will not res· 
pond to a service request from another device or controller. 



Model3336A/B/C Performance Tests 

SECTION IV 

PERFORMANCE TEST 

4-1. INTRODUCTION. 

4-2. This section contains in cabinet test procedures to verify that the -hp- Model 3336 is 
operating properly. These performance tests compare the instrument's performance to its 
specifications, listed in Table 4-1. In most tests, the result is a measure of the actual perfor
mance of the instrument; in other tests, the result is a pass/fail indication. 

Table 4-1. Specifications. 

FREQUENCY 

Range: 

Model 3336A: 

Model 33368: 

Model 3336C: 

Resolution: 

7 5 ohm unbalanced 
1 50 ohm balanced 
600 ohm balanced 

7 5 ohm unbalanced 
1 24 ohm balanced 
1 3 5 ohm balanced 
600 ohm balanced 

50 ohm unbalanced 
7 5 ohm unbalanced 

1 ~Hz for frequencies < 100 kHz 
1 mHz for frequencies ~ 1 00 kHz 

Aging Rate: (instruments without Option 004) 

± 5 x 10 6 per year (20° to 30°C) 

Warm-Up Time: 

30 minutes 

AMPLITUDE 

Range: 

Model 3336A: 7 5 ohm output 
1 50 ohm output 
600 ohm output 

Model 33368: 7 5 ohm output 
1 2 4 ohm output 
1 3 5 ohm output 
600 ohm output 

Model 3336C 50 ohm output 
7 5 ohm output 

10Hz to 20.999 999 999 MHz 
10kHz to 2.099 999 999 MHz 
200Hz to 109.999 999kHz 

10Hz to 20.999 999 999 MHz 
10 kHz to 10.999 999 999 MHz 
10kHz to 2.099 999 999 MHz 
200Hz to 109.999 999kHz 

10Hz to 20.999 999 999 MHz 
10Hz to 20.999 999 999 MHz 

-72.99to + 7.00 dBm 
-78.23to +1.76 dBm 
-72.99 to + 7.00 dBm 

- 72.99 to -.-7.00 dBm 
78.23 to + 1.76 dBm 

- 78.23 to t 1. 76 dBm 
- 72.99 to t- 7.00 dBm 

-·71.23 to +8.76d8m 
-72.99 to + 7.00d8m 

Absolute Accuracy: specified at 10 kHz for the 50, 7 5 and 600 ohm outputs; specif1ed at 50 kHz for the 1 24, 1 3 5 and 
1 50 ohm outputs, after 30 minutes warmup 

± .05 dB, for the top 9.99 dB of amplitude range (20° to 30°C) 

:: 08 dB, for the top 9.99 dB of amplitude range (0° to 55°CI 

4-1 
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4-2 

Table 4-1. Specifications (Cont'd) 

Flatness: referenced to amplitudes at 10kHz for the 50, 75 and 600 ohm outputs; referenced to amplitudes at 50 kHz 
for the 124, 1 35 and 150 ohm outputs. 

Model 3336A 

7 5 ohm output 

1 50 ohm output 

600 ohm output 

Model 33368 

7 5 ohm output 

1 24 ohm output 

135 ohm output 

600 ohm output 

Model 3336C 

50 and 75 ohm outputs 

1OHz 200 10K 50K 109K 2.09M 20.9MHz 

± . 1 dB ( ± .07 dB with Opt ron 005) 

I ± .12 dB I 
± .25 dB I 

10Hz 200 lOK 50K 109K 2.09M 10.9M 20.9MHz 

± .1 dB ( ± .07 dB with Opt ron 005) I 
". 1 5dB I ± . 1 dB I 

± . 12 dB I 
L ± .25 dB I 

1OHz 20.9 MHz 

± .1 dB ( ± .07 dB with Option 005) 

Attenuator Accuracy: (instruments without Option 005) 

Attenuation 

10 to 19.99 dB 

20 to 39.99 dB 

40 to 79.99 dB 

1OHz 1M 

± .1 dB 

± .1 5 dB 

±. .2 dB 

NOTE 

10M 20.9MH' 

± .1 5 dB ± .2 dB 

± .2 dB ± .25dB 

± .2 5 dB ± .3 dB 

Amplitude Accuracy is the sum of Absolute Accuracy and, as needed, Flatness and 
Attenuator Accuracy. 

Warm-Up Time: 

30 m1nutes 

MAIN SIGNAL OUTPUTS 

On Carrier Return Loss: 

Model 3336A 1OHz 10K 30K 2.09M 10.9M 2.09MHz 

7 5 ohm output 

1 50 ohm output 

Model 33368 

7 5 ohm output 

1 24 ohm output 

1 3 5 ohm output 

Model 3336C 

> 30 dB 

I > 20 dB I > 30 dB I 
1OHz 10K 30K 2.09M 

I > 30 dB 

> 20 dB > 30 dB 

> 20 dB > 30 dB l 
1OHz 10K 30K 2.09M 

10.9M 20.9MHz 

I 
I 

10.9M 20.9MHz 

> 25 dB" 50 ohm output I---------'>-'3:CO::.::d.::B _____ ...J _ _:_::.:..::::_-f 
7 5 ohm output > 30 dB 

• Return Loss of 50 ohm output 1s 30 dB to 20.9 MHz w1th Opt1on 005 

---------------------------------------------------------~ 
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Table 4-1. Specifications (Cont'd) 

Balance: 

Model 3336A 

1 50 ohm output 

600 ohm output 

Model 33368 

1 24 ohm output 

1 3 5 ohm output 

600 ohm output 

SPECTRAL PURITY 

Integrated Phase Noise: 

Model 3336A and 33368 

300Hz 

300Hz 

10K 50 K 

> 36 dB 

> 38 dB 

10K 50K 

> 30 dB 

> 36 dB 

> 38 dB 

2.09MHz 

2.09M 

< - 72 dB, for a 3kHz band, centered 2 kHz either side of a 20 MHz carrier. 

Model 3336C 

Phase Jitter: 

< - 64 dB, for a 30kHz band, centered on a 20 MHz carrier, excluding 1 Hz about 
the carrier. 

1 0.9MHz 

.3° peak to peak maximum, measured per Bell System Technical Reference PUB 41009, "Transmission 
Parameters Affecting Voiceband Data Transmission-Measuring Techniques May 1975" and per CCITT Orange 
Book, Volume IV 2 "Specifications of Measuring Equipment". 

HARMONIC DISTORTION 

No harmonically related signal will exceed these values with respect to the carrier: 

10Hz 30 50 10K 100K 1M 

l- 35dB 1- 50dB I -60dB - 55dB 

l - 50dB I -60dB - 55dB 

Spuriout: (de to 200 MHz except where noted) 

5M 

- 50dB 

- 50dB 

20 9MHz 

Fast Leveling Off 

Fast Leveling On 

All non-harmonically related signals from de to 200 MHz will be more than 70 dB below the carrier or less than one 
of the following levels, whichever is greater. 

Model 3336A without Option 005 with Option 005 

7 5 ohm output -100 dBm - 11 5 dBm 
1 50 ohm output - 1 00 dBm {to 1 0 MHz) - 1 00 dBm {to 1 0 MHz) 
600 ohm output* -100 dBm (to 10 MHz) -100 dBm (to 10 MHz) 

Model 33368 without Option 005 with Option 005 

7 5 ohm output -100 dBm - 11 5 dBm 
1 24 ohm output -100 dBm - 115 dBm 
1 3 5 ohm output -100 dBm - 11 5 dBm 
600 ohm output • -100 dBm -115 dBm 

Model 3336C without Option 005 with Option 005 

50 ohm output -100 dBm - 115 dBm 
7 5 ohm output -100 dBm - 115 dBm 

• Line related signals from the 600 ohm outputs will be more than 70 dB below the earner or -83 dBm whichever IS greater 

Amplitude Blanking: 

Maximum signal output during amplitude blanking: < -85 dBm 

Impulse Level in adjacent channels caused by amplitude blanking: > 22 dBm 0 
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Table 4-1. Specifications (Cont'd) 

PHASE OFFSET 

Range: 

.± 719.9° with respect to arbitrary starting phase or assigned zero phase. 

Resolution: 0. 1 ° 

Increment Accuracy: ± 0.2° 

Ambient Stability: ± 1 degree of phase per degree C. 

FREOUENCY SWEEP 

Sweep Flatness: 

± . 1 5 dB, Normal Leveling, 50 Hz to 1 MHz .. 5s Sweep Time. 

~ . 1 5 dB, Fast Leveling, 10 kHz to 20 MHz, .03s Sweep T1me. 

Sweep Time 

Linear Sweep: .01 sec to 99.99 sec 

Single Log Sweep: 2 sec to 99.99 sec 

Continuous Log Sweep: .1 sec to 99.99 sec 

Minimum Sweep Width 

Log Sweep: 1 decade 

Linear Sweep: Minimum Bandwidth {Hz) 

Phase Continuity: 

.1 (Hz/ sec} x Sweep Time {sec) 

Sweep is phase continuous over the full frequency range 

AMPLITUDE MODULATION 

Modulation Depth: 0 to 1 00 % 

Modulation Frequency Range: 50 Hz to 50 kHz 

Envelope Distortion: < - 30 dBc to 80% modulation 

Input Impedance: > 20 k n 

PHASE MODULATION 

Range: 0 to ± 850° 

Linearity: < ± .5% of peak to peak deviation from best fit straight line. 

Modulation Frequency Range: de to 5 kHz 

Input Sensitivity: ± 5 V peak for,. 850° phase shift(,. 170°/volt) 

Input Impedance: > 20 k P. 

HP-18 CONTROL 

Frequency Switching Time: (Time to settle to within 1 Hz to final value, exclusive of programming and processing time) 

< 1 0 ms for 1 00 kHz step 

< 25 ms for 1 MHz step 

< 70 ms for 20 MHz step 

Phase Switching Time: (to within 90° of phase lock, exclusive of programming and processing time) 

< 15 ms 

Amplitude Switching Time: (to within . 1 dB of final value, exclusive of programming and processing time) 

< 500 ms 
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Table 4-1. Specifications (Cont' d) 

AUXIliARY OUTPUTS 

AUX 0 dBmo 
Frequency range is from 21 MHz to 60.999 999 999 MHz ~underrange to 20.000 000 001 MHz). Amplitude is 
0 dBm (50 ohm). 

SYNC OUTo 
Square wave with Vhigh 2! 1.2 V, V)ow ~ 0.2 V into 50 ohms, to synchronize other instruments to the Main Signal 
Outputs. Level transitiOn occurs at Main Signal Output zero crossmg. 

REF OUTo 
0 dBm (50 ohm), 1 MHz signal for phase-locking additional instruments to the Model 3336. 

10 MHz OVEN OUT: 
Instruments with Option 004, only. 0 dBm (50 ohm), 10 MHz signal from a temperature stabilized, crystal oscillator 
for phase-locking the Model 3336 or other instruments. 

X ORIVEo 
0 to > + 10 Vdc linear ramp proportional to the sweep frequency Linearity, ± 1% of fmal value, 10% to 90%, 
best fit straight line. 

Z BLANKo 
Sweep related TTL compatible voltage levels. Low level is capable of sinking current from a positive voltage source 

Maximum Current = 200 mA 
Maximum Voltage = + 45 Vdc 
Maximum Power Dissipation = 1 W (V x Al 

MARKERo 
TTL compatible high to low level transition at the programmed Marker Frequency. 

AUXILIARY INPUTS 

EXT REF INo 
For phase-locking the 3336A/B/C to an external frequency reference. Signal from 0 dBm to + 20 dBm (50 ohm) 
Signal frequency must be within 1 x 1Q-6"of a sub-harmonic of 10 MHz from 1 MHz to 10 MHz. 

AMPTD MODo 
Amplitude modulation input (see AMPLITUDE MODULATION spec1f1cations) 

PHASE MODo 
Phase modulation input (see PHASE MODULATION specifications) 

EXTERNAL LEVELINGo 
Input from an External Leveling voltage source to regulate the signal amplitude at a remote point. Input 
Sensitivity: 1 dB/Volt, ± .25 dB 

OPTION 004. HIGH STABILITY FREQUENCY REFERENCE 

Aging Rate: 
± 5 x 1 0 8 per week after 7 2 hours continuous operation. 

± 1 x 10-7 per month after 1 5 days continuous operation. 

Ambient Stability: 
± 5 x 10 -s maximum, 0° to 55°C 

Warm-Up Time: 
Reference frequency will be within 1 x 10 7 of the turn-off frequency, 20 minutes after turn-on, for an off time less 
than 24 hours 

OPTION 005. HIGH ACCURACY ATTENUATOR 

Attenuat1on 

10 to 19.99 dB 

20 to 39.99 dB 

40 to 79.99 dB 

1OHz 

+ 

± 

+ 

20 MHz 

035 dB 

06 dB 

1 dB 
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4-6 

Table 4-1. Specifications (Cont' d) 

GENERAL 

Operating Environment: 

Temperature: oo to 55°C 

Relative Humidity: ::S 8 5%, 0 o to 40 o C 

Altitude: < 1 5,000 ft. ( < 4600 meters) 

Storage Environment: 

Temperature: - 50° to + 65°C 

Altitude: < 50,000 ft. ( < 1 5,000 meters) 

Power Requirements: 

1001120,220/240 V, -t-5%, 10%,48 to 66Hz, 60VA (lOOVAwith all options). 10 VA standby. 

Size: 132.6 mm (5 1/4 in) high x 425.5 mm (16-3/4) wide x 497.8 (19·5/8) deep 

Weight: 10 kg 122 lbs.) net. 1 5.5 kg (34 lbs.) shipping 

4-3. RECOMMENDED EQUIPMENT. 

4-4. Each performance test lists the recommended equipment to complete that test. A com
plete list of the equipment used to perform all the tests is provided in Table 4-2. Substitute 
equipment may be used only if it meets or exceeds the critical specifications listed in the table. 
For this reason, some of the test procedures contain discussions of measurement techniques. 

4·5. OPERATOR VERIFICATION. 

4-6. A special sub-set of the Performance Tests, called the Operator Verification, is recom
mended for: 

a. Incoming inspection. 

b. General after-repair inspection. 

c. Instilling high confidence about the instruments operation when time and equipment 
resources are limited. 

After repair, there may be one or more Performance Tests, not in this list, that will verify 
that the repair is complete. These should also be performed. In some cases, these additional 
tests are recommended in Section VIII. 

4-7. The recommended Performance Tests that comprise the Operator Verification are: 

Test 

Frequency Accuracy 

Absolute Amplitude Accuracy 

Amplitude Flatness (75 ohm output only) 

Harmonic Distortion 

Spurious Response 

Paragraph No. 

4-12 

4-14 

4-16 

4-27 

4-29 
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Table 4-2. Recommended Test Equipment 

INSTRUMENT 

Electronic Counter 

Digitai Voltmeter 

Wave Analyzer 

Synthesizer 

Unbalanced 
Directional 
Couplers 

CRITICAL SPECIFICATION REQUIRED FOR 

V = Oper. Ver. 
P = Performance Test 
T = Troubleshooting 
A = Adjustments 

Frequency Measurements V, P, A 
Range: to 20.9 MHz 
Resolution: 8 digits 
Accuracy: ± 1 part/1 Q9 

Time Interval Average 
Resolution: .1 ns 

de Function T 
Ranges: .1 V, 1 V, 1 OV, 1 OOV 
Accuracy: ± .2% 
Resolution: 4% digits 

ac Function 
Ranges: lV, lOV, 100V 
Accuracy: ± .5% 
Resolution: 4 digits 

de function V, P, A 
Ranges: .1 V, 1 V, 1 OV, 1 OOV 
Accuracy: ± .05% 
Resolution: 6 digits 

ac Function 
Ranges: 1V, 10V, lOOV 
Accuracy: ± . 1 5% at 10 and 
50 kHz 

Resolution: 5 digits 

Frequency Range: 15 Hz to V, P, A 
50 kHz 

Amplitude Accuracy: ± . 5 dB 
Spurious Response: ::s -- BOdBc 
Y-Axis output 

Frequency Range: 200 Hz to P 
20.9 MHz 

Amplitude Range. -60 to 
+ 13 dBm 

Phase Noise: ::s 70 dBc @ 
20M Hz 

Spurious: ::s -75 dBc 

50 ohm 
'=requency Range: . 1 to 

20.9 MHz 
Directivity: ~ 40 dB 

75 ohm 
Frequency Range: 1 to 

20.9 MHz 
Directivity: ~ 40 dB 

P (3336C only) 

P (all models) 

• Unbalanced Drrectronal Couplers are also par! of Transmrssror1'Aeflectro~ krts 

50 ll Transmiss•on. Reflect10n K11 
75 i! TransmiSSIOn. Reflection Kot 

-hp- Model 11652A 
-hp- Model 11652A w1th Of]tlon 008 

RECOMMENDED MODEL 

-hp- Model 5328A with Options 010 and 
040 or 041 

-hp· Model 3466A or 
-hp- Model 3455A w/Option 001 

-hp- Model 3455A with Option 001 
(Average Responding Converter) 
or -hp- Model 3490A 

-hp- Model 3581A or 3581C 

-hp· Model 3335A 
(-hp- Model 3325A is acceptable except for 
Phase Noise and Spurious Performance Tests) 

-hp· Modei8721A* 

-hp- Model 8 7 2 1 A_,_ with Option 008 
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INSTRUMENT 

Balanced 
Directional 
Couplers 

DC Power Supply 

Double Balanced 
Mixer 

Attenuators 

Spectrum Analyzer 

Thermal Converter 

Oscilloscope 

Function Generator 

ac Voltmeter 

System Voltmeter 

4-8 
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Table 4-2 Recommended Test Equipment (Cont'd) 

CRITICAL SPECIFICATION 

124 ohm 
Frequency Range: .01 to 

10.9 MHz 
Directivity: ~ 40 dB 

1 50 ohm 
Frequency Range: . 01 to 

20.9 MHz 
Directivity: 0! 40 dB 

Output Voltage: 
Output Current: ~ 20 mA 

Input/Output Z: 50 ohm 
Frequency Range: 1 to 

20.9 MHz 

Attenuation: 10 dB (fixed) 
VSWR: ::5 1 .02, de to 

20.9 MHz 
Input/Output Z: 50 ohms 

Attenuation: 0 to 70 dB 
Attenuation Step Size: 10 dB 
Input/Output Z: 50 ohm 
Certification required at 

1 MHz. 10 MHz, 20.9 MHz 

Frequency Range: . 1 to 
100 MHz 

Amplitude Accuracy: ± 1 dB 
Harmonic Distortion: 

::5 -65 dBc 
Spurious: ::5 - 70 dBc 

Frequency Range: 10 Hz to 
50 kHz 

Amplitude Accuracy: ± 1 dB 
Harmonic Distortion: 

::5 -65 dBc 
Spurious: ::5 - 70 dBc 

REOUIREO FOR 

P (33368 only) 

P (3336A only! 

p 

p 

p 

p 

V, P, A 

V, P, A 

Input Z: 75 ohrns V, P, A 
Maximum Input: . 5 V rms 
Flatness: Certification 

required at 10 kHz, 100 kHz, 
1 MHz, 10 MHz and 20 MHz 

Vertical A, T 
Bandwidth: de to 100 MHz 
Deflection: .01V to 10V/DIV 
Horizontal 
Sweep: .05 p,s to 1 s/DIV 
Delayed Sweep 

Frequency: 1 and 10 kHz 
Functions: Sine, Squarewave 
Symmetry: Variable 

Ranges: 1 mV to 1 V 
Frequency Range: 25Hz to 

1 MHz 
Scale: Logarithmic 
Accuracy: ± 2%, 1 00 Hz to 

10kHz 

de Voltage Range: ± 10 V 
Trigger: External 
Trigger Delay: Programmable 

P, A 

p 

p 

RECOMMENOEO MOOEL 

-hp- Part No. 5061-1137 
-hp- Part No. 5061-1 1 36 (Opt 001) 

·hp- Part No. 5061-1135 

-hp- Model 6214A 

-hp- Modei10534A or 10514A 

-hp- Modei8491A Option 010 
(2 required! 

-hp- Model 355D 

-hp- Model 141 T/85538/85528 

-hp- Model 3580A 

-hp- Model 1 1051A/H07 

·hp- Model 1 7 40A 

-hp- Model 331 2A 

-hp- Model 400 E or EL 

-hp- Model 3437 A 
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INSTRUMENT 

1 MHz Low Pass Filter 

1 5 kHz Low Pass Filter 

High Frequency 
Probe 

Signature Analyzer 

Minimum Loss 
Impedance Matching 
Pads 

Terminations 

Resistor 

Capacitors 

Amplifier 

Frequency Counter 

Performance Tests 

Table 4-2 Recommended Test Equipment (Cont'd) 

CRITICAL SPECIFICATION 

Cut-Off Frequency: 1 MHz 
Stop-Band Frequency: 4 to 

80 MHz 

Cut-Off Frequency: 1 5 kHz 
Consisting of 

Resistor: 1 OK ohm, ± 1% 
Capacitor: 1600 pF. ± 5% 

Frequency Range: . 1 to 
20 MHz 

Accuracy: ± . 5 dB 
(Diode Detector) 

Signature: 4 digit 
Hexadecimal 

Characters: 0 thru 9, 
A, C, F, H, P, U 

Logic Threshold: 
+ 2.2 V, high 
+.5V,Iow 

50- 75 ohm 

50 ohm, ± .1% 
75 ohm, ± .1% 

1 x 500 . 1% . 125W 
4 x 620 . 1% . 125W 
5 X 750.1% .125W 
9 X 135U 
1 X 1500 .1% . 1 25W 
1 X 22501% .5W 
1 X 3580 1% .125W 
8 X 6000.1% .125W 
1 X 675{1 1% .125W 
1 X 10kU 1% .25W 

1 x 1600pF 5% 300V 

Ga1n: 20 dB 
Frequency Range: 1 to 

20.9 MHz 
Input/Output Z: 50 ohm 

Resolution: .1 Hz @ 20 MHz 

'

Aging Rate: < 1 x 1 0-8/wk for 
standard instruments 

< 5 x 1 0-9/wk for 
Option 004 

REOUIREO FOR 

p 

P (3336C only) 

p 

T 

V, p 

V, P, A, T 
V, P, A, T 

V, P, A, T 
V, P, A, T 
V, P, A, T 
V, P, A, T 
V, P, A, T 
V, P, A, T 
V, P, A, T 
V, P, A, T 
V, P, A, T 
V, P, A, T 

V, P, A, T 

p 

RECOMMENDED MODEL 

J903 
TT Electronics Inc 
2214 S. Barry Avenue 
Los Angeles, CA 90064 
{2131 478-8224 

-hp- Model 110968 

-hp- Model 5004A 

-hp- Model 854288 

-hp- Model 11 048C 
-hp- Model 11 094B 

-hp- Part No. 0698-6364 
-hp- Part No. 0698-6800 
-hp- Part No. 0698-7363 
-hp- Part No. 0698-7364 
-hp Part No. 0698-6774 
-hp- Part No. 0757-0980 
-hp- Part No 0698-3242 
-hp- Part No. 0698-7408 
-hp- Part No. 0698-4194 
-hp- Part No. 0757-0340 

-hp- Part No. 0160-2223 

08 300 
O-Bit Corp. 
P.O. Box 2208 
Melbourne. Florida 32901 
(3051 727-1838 

-hp- Model 5328A w/Option 10 
-hp- Model 5335A w/Option 10 
-hp- Model 5345 w/o Option 001 
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INSTRUMENT 

Adapters 

Cables 
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Table 4-2. Recommended Test Equipment (Cont'd) 

CRITICAL SPECIFICATION 

BNC (fl to WECO 440A 
(33368 only) 

REQUIRED FOR 

V, P, A, T 

BNC (f) to WECO 358 V, P, A, T 
(33368 only) 

BNC (f) to WECO 347 V, P, A, T 
(33368 only) 

BNC (f) to 1 .6/5.6 lml V, P, A, T 
(3336A with Option 001 only) 

BNC (f) to WECO 310 V, P, A, T 
(33368 onlyJ 

BNC (f) to TRIA X (ml 

BNC (f) to Dual Banana Plug 

BNC (m) to Dual Banana Post 

Dual Banana Plug (used with 
termination resistors) 

BNC (f) to Type N (m) 

BNC (m) to Type N (f) 

50 ohm BNC (ml to BNC (m) 
1 2" 
24" 
36" 

75 ohm BNC (m) to BNC lml 
6" 
36" 

75 ohm BNC (mJ to 
Siemens type 
9 REL STP-6AC 

Consisting of 
Siemens type connector (m) 
BNC (m) connector 
6", RG 59 coaxial cable 
17 c; ohm) 

p 

V, P, A, T 

V, P, A, T 

V, P, A 

p 

p 

V, P, A, T 
V, P, A, T 
V,P, A, T 

V, P, A, T 
V, P, A, T 

V, P, A, T 

RECOMMENDED MODEL 

-hp- Part No. 1250-0556 (2 required) 

-hp- Part No. 1250-0591 (2 required) 

-hp- Part No. 1251-3759 (2 required) 

s 230 
W & G Instruments Inc. 
119 Naylon Avenue 
Livington, NJ 07039 
12011 994-0854 

-hp- Part No. 1251-3757 

-hp- Part No. 1250-0595 

·hp- Part No. 1250-2277 

-hp- Part No. 1250-1264 

-hp- Part No. 1251-2816 (4 required) 

-hp- Part No. 1250-0780 (2 required) 

-hp- Part No. 1 2 50-00 7 7 ( 2 required) 

·hp- Model 111 70A 12 required) 
-hp- Model 111708 (2 required) 
-hp- Model 11170C (2 required) 

-hp- Part No 15582-60010 (2 requ1red) 
-hp- Part No. 1 5582-60020 (2 requ1red) 

-hp- Part No. 5060-4444 
-hp- Part No. 1250-1448 
-hp-PartNo 8120-1289 
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4-8. PERFORMANCE TEST RECORD. 

4-9. A Performance Test Record is located at the end of this section to help you consolidate 
the test results, -hp- recommends that copies of the Performance Test Record be used. 
Copies of the Performance Test Record can be made at any time without written permission 
from Hewlett-Packard. 

4-1 D. PERFORMANCE TESTS. 

4-1 L The following Performance Tests have been specifically developed to test the -hp-
3336: 

Test 

Frequency Accuracy 

Absolute Amplitude Accuracy 

Amplitude Flatness 

Attenuator Accuracy 

Phase Increment Accuracy 

On Carrier Return Loss 

Output Balance 

Harmonic Distortion 

Spurious Signals 

Paragraph No. 

Amplitude Modulation Envelope Distortion 

Phase Modulation Linearity 

4-12 

4-14 

4-16 

4-18 

4-20 

4-22 

4-25 

4-27 

4-29 

4-31 

4-33 

4-35 

4-37 

X Drive Linearity 

Integrated Phase Noise 

4-12. Frequenc~ Accuracy. 

4-13. The frequency accuracy of the 3336 is not specified. However, the aging rate is. A 
standard 3336 should pass this test, one year after the frequency has been calibrated. A 3336 
with Option 004 should pass this test, one week after the frequency has been calibrated. 

Specification: (Aging Rate) 

± 5 x 10 -6 per year (20 to 30°C) 

± 5 x 10 - 8 per week, Option 004 

Required Equipment: 

Electronic Counter 

75 ohm Feedthru Termination 

a. Connect the equipment as shown in Figure 4-L 

-hp- Model 5328A 
with Option 010 

-hp- Model 11094B 

b. Set the 3336 (OUT) output amplitude to + 7.00 dBm (75 ohm output). Set the output 
frequency to 20 MHz. If the 3336 has Option 004, disconnect the adapter between the 10 
MHz OVEN Output and the EXT REF Input. 

c. Set the electronic counter to measure frequency with .1 Hz resolution. (On the -hp-
5328A, the counter will overflow, however, the accuracy of the measurement is not affected. 

4-11 
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4-12 

To determine the overflow digit, measure the output frequency with I Hz resolution.) 

d. Enter the counter reading on the Performance Test Record. 

e. If the 3336 has Option 004, reconnect the adapter between the 10 MHz OVEN Output 
and the EXT REF Input. 

f. Measure the frequency again, and enter the reading on the Performance Test Record. 

w -H 

-rp- 3335 

lOUT i 

uu~~~~ ~ .~. ~ 1 -'-J.---J___!___: IO - _j_j_j_j_l 

_.! _j _j _j _j _j _j _j 

~ 

_I I I 

! 
I 

\ I 

\7' 

ELECTRONIC 
COUNTER 

A IHI-Zi 
'f' 

75shm I 
FEEDTHRU , 

---- ------- -- ------ll=[):::::--- / 

Figure 4-1. Frequency Accuracy Equipment Set Up. 

4-14. Absolute Amplitude Accuracy. 

4-15. This performance test verifies that the -hp- Model 3336 meets the Absolute Accuracy 
specification in Table 4-1. 

Specification: Accuracy applies to the top 9.99 dB of amplitude range (20° to 30° C). 

3336A 75 ohm output 
150 ohm output 
600 ohm output 

3336B 75 ohm output 
124 ohm output 
135 ohm output 
600 ohm output 

3336C 50 ohm output 
75 ohm output 

Required Equipment: 

AC Voltmeter 

Terminations: all 0.1 OJo or better 

3336A 75 ohm 
150 ohm 
600 ohm 

3336B 75 ohm 
124 ohm 
135 ohm 
600 ohm 

3336C 50 ohm 
75 ohm 

± .05 dB at 10kHz 
± .05 dB at 50 kHz 
± .05 dB at 10 kHz 

± .05 dB at 10 kHz 
± .05 dB at 50 kHz 
± .05 dB at 50 kHz 
± .05 dB at 10 kHz 

± .05dB at 10 kHz 
± .05 dB at 10 kHz 

-hp- Model 3455A 
with Option 00 I 
(average responding) 

-hp- Model 11094B 
-hp- Part No. 0757-0715 
-hp- Part No. 0698-5405 

-hp- Model 11094B 
-hp- Part No. 0698-6284 
-hp- Part No. 0698-5197 
-hp- Part No. 0698-5405 

-hp- Model 11048C 
-hp- Model 11094B 
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NOTE 

The ac voltmeter used in this test must be accurate to ± .15"7o 

a. Connect the equipment as shown in Figure 4-2. Use the proper termination at the 
voltmeter's input. For example, if you are testing the 600 ohm output, use a 600 ohm ter
mination. 

AL VULIMclck 
-hp- 3335 ( '\ 

I D UTI rl/-01 
~~~ I I I 

w~~j=;jJ~oll I c] RLOAD 

_j I I _j_j_J_._j_j "' .. ./ 

'===" ~ 

Figure 4·2. Absolute Amplitude Accuracy Equipment Set Up. 

b. Refer to the following table for Step c. 

OUTPUT AMPLITUDE FREQUENCY NOMINAL MINIMUM MAXIMUM 

3336A 750 7.00 dBm 10kHz 0.6131 0.6096 0.6166 
1500 1.76 dBm 50 kHz 0.4743 0.4716 0.4770 
60JO 7.00 dBm 10kHz 1.7341 1.7242 1. 7441 

3336B 750 7.00 dBm 10kHz 0.6131 0.6096 0.6166 
1240 1.76 dBm 50 kHz 0.4312 0.4288 0.4337 
1350 1.76 dBm 50 kHz 0.4500 0.4474 0.4526 
6000 7.00 dBm 10kHz 1.7341 1.7242 1.7441 

3336C 500 8.76 dBm 10kHz 0.6130 0.6095 0.6166 
750 7.00 dBm 10kHz 0.6131 0.6096 0.6166 

c. Set up the 3336 for each of test conditions above and enter the ac voltmeter readings 
on the Performance Test Record. Refer to the minimum and maximum values above to see 
if the measured values meet the specifications. 

4-13 
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4-14 

d. Refer to the following table for Step e. 

OUTPUT AMPLITUDE FREQUENCY NOMINAL MINIMUM MAXIMUM 

3336A 7511 ~2.99 dBm 10kHz 0.1941 0.1930 0.1952 
15011 ~8.23 dBm 50 kHz 0.1502 0.1493 0.1510 
60011 ~2.99 dBm 10kHz 0.5490 0.5459 0.5522 

3336B 7511 ~2.99 dBm 10kHz 0.1941 0.1930 0.1952 
12411 ~8.23 dBm 50 kHz 0.1365 0.1357 0.1373 
13511 ~8.23 dBm 50 kHz 0.1425 0.1416 0.1433 
60011 ~2.99 dBm 10kHz 0.5490 0.5459 0.5522 

3336C 5011 ~ 1.23 dBm 10kHz 0.1941 0.1930 0.1952 
7511 ~2.99 dBm 10kHz 0.1941 0.1930 0.1952 

e. Set up the 3336 for each of test conditions above and enter the ac voltmeter readings 
on the Performance Test Record. Refer to the minimum and maximum values above to see 
if the measured values meet the specifications. 

4·16. Amplitude Flatness. 

4-17. This performance test verifies that the -hp- Model 3336 meets the Amplitude Flatness 
specification in Table 4-1. 

Specification: 
Referenced to amplitudes at 10kHz for the 50, 75 and 600 ohm outputs. Referenced to 
amplitudes at 50 kHz for the 124, 135 and 150 ohm outputs. 

3336A 75 ohm output ±.I dB(± .07 dB)* 10Hz to 20.9 MHz 

3336B 

3336C 

150 ohm output ± .12 dB 10kHz to 2.09 MHz 
600 ohm output ± .25 dB 200 Hz to 109 kHz 

75 ohm output ± .1 dB ( ± .07 dB)* 10Hz to 20.9 MHz 
124 ohm output ± .15 dB 10 kHz to 50 kHz 

135 ohm output 
600 ohm output 

50 ohm output 
75 ohm output 

± .1 dB 50 kHz to 10.9 MHz 
± .12 dB 10kHz to 2.09 MHz 
± .25 dB 200 Hz to 109 kHz 

± .1 dB ( ± .07 dB)* 
±.I dB(± .07 dB)* 

*NOTE 

10Hz to 20.9 MHz 
10 Hz to 20.9 MHz 

Specifications in parenthesis apply to instruments with Option 
005. 

Required Equipment: 

75 ohm, .5 V Thermal Converter 

DC Voltmeter 

-hp- Model 11051A/H07 

-hp- Model 3455A 



Model 3336A/B/C Performance Tests 

Impedance Matching Pads 
3336A 150 to 75 ohm 

Rl = 75 ohm I "lo 

600 to 75 ohm 
Rl = 225 ohm I% 
R2=300 ohm 1% 

3336B 124 to 75 ohm 
Rl = 358 ohm I% 
R2=62 ohm 1% 

135 to 75 ohm 
Rl =675 ohm 
R2 = 67.5 ohm (2 x 135) 

600 to 75 ohm 
Rl=225 ohm 1% 
R2=300 ohm 1% 

3336C 50 to 75 ohm 

-hp- Part No. 0698-7363 

-hp- Part No. 0757-0980 
-hp- Part No. 0698-6319 

-hp- Part No. 0698-3242 
-hp- Part No. 0698-6800 

-hp- Part No. 0698-4194 
-hp- Part No. 0698-7364 
(need 2) 

-hp- Part No. 0757-0980 
-hp- Part No. 0698-6319 

-hp- Model 85428B 

a. Connect the equipment as shown in Figure 4-3. Connect the thermal converter directly 
to the 3336 (OUT), 75 ohm output. If this is not possible, use the shortest cables available. 
Use the appropriate impedance matching pad between the other 3336 outputs and the 75 
ohm thermal converter. 

b. Set the frequency and amplitude of the 3336 to the values in the following table. The 
10 kHz measurement must be taken first because the thermal converter voltage at this fre-
quency will be used as a reference for the other frequencies. 

CONVERTER 
OUTPUT FREQUENCIES AMPLITUDE VOLTAGE 

3336A 750 10 Hz, 100 kHz, 5.00 dBm 0.487 v 
I MHz, 10 MHz, 

20.9 MHz 
1500 10 kHz, 100 kHz, 1.50 dBm 0.230 v 

I MHz, 2.09 MHz 
6000 200 Hz, 109 kHz 6.50 dBm 0.205 v 

3336B 750 10 Hz, 100 kHz, 5.00 dBm 0.487 v 
I MHz, 10 MHz, 

20.9 MHz 
1240 10 kHz, 100kHz, 1.50 dBm 0.209 v 

I MHz, 10.9 MHz 
1350 10 kHz, 100 kHz, 1.50 dBm 0.218 v 

I MHz, 2.09 MHz 
6000 200 Hz, 109kHz 6.50 dBm 0.205 v 

3336C 500 10 Hz, 100 kHz, 8.50 dBm 0.377 v 
I MHz, 10 MHz, 

20.9 MHz 
750 10 Hz, 100 kHz 5.00 dBm 0.487 v 

I MHz, 10 MHz, 20.9 MHz 
4-15 
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-hp-3335 I DUTi DC VOLTMETER 
I ::;. c 8 II c ,, c c I I ~~~ceo I ' Q 

l[lj~~~~_c ~-':J I I ! I 

I 
_j_j_j _j _j~~~__. ~ 

_j _j _j _J __j v··· ' 

_I _j _j _j. __I _j _j _j jJ 

lMPEDENCE I M.ATCHING PADS 
I AS RECL'!REDi I 

i 

I 

I 

·' v ' 75 O~M ~. 
THeRMAL 

lr ( CCNVERTER 

i 
I 

I 

i 

IMPEDANCE MATCHING PAD:' 

124 AND 135 TO 75 OHM 15:J TO 75 OHM O'l'l TO 75 O~M 

(~' 

e! 
BALANCED 75 n BALANCED 75 n Bl\LANCED 7.s n 

IMPEDANCE 
Rl UNBALANCED 1MPEOANCE UNBALANCED IMPf.Dl\~CE JNB.I\LANCED 

4,16 

R2 Rl R2 

\ ~ ~ 
Figure 4·3. Amplitude Flatness Equipment Set Up. 

c. Allow time for the thermal converter to settle before taking any measurements. The 
accuracy of this test is enhanced if the thermal converter is protected from drafts and other 
sources of temperature change. Measure and record the thermal converter's output with the 
3336 programmed at 10 kHz. 

Use extreme caution when making the following measurements 
at the 75 ohm output. The converter voltage will approach 
maximum, and the converter will be destroyed if care is not 
exercised. 

d. Measure the thermal converter voltage for each output at the frequencies listed above. 
At each frequency setting, adjust the amplitude of the 3336 in .01 dBm steps until the con, 
verter voltage is equal to the reference voltage recorded at 10kHz. When the converter level 
matches the reference level, record the amplitude setting of the 3336. Do not adjust the 
amplitude of the 3336 in increments larger than .01 dBm. 
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e. If the certified error of the thermal converter being used was given in dBm, enter this 
value in the Performance Test Record. If it was given as a percentage, convert it to dBm 
using the following formula: 

dBm = 20log(l - "loerror/1000) 

f. Compute the amplitude flatness of the 3336 at each output and frequency setting using 
the following formula: 

Reference level (from Step c) 
336 Amplitude setting (from Step d) 

+ Thermal converter error (from step e) 

3336 amplitude flatness 

4·18. Attenuator Accuracy Verification. 

4-19. This performance test verifies that the -hp- 3336 meets the attenuator accuracy 
specification listed in Table 4-1 using a "put and take" measurement system at four at
tenuator settings and three test frequencies. It is preferred that this test be performed in a 
screen room. If one is not available, an electrically "clean" environment is a must. It is im
portant that the specified cables be used and that the test equipment be arranged as il
lustrated. Failure to follow the test procedures explicitly can result in erroneous data. 

NOTE 

A certification program is available to verify the 3336 attenuator 
specifications. To recertify, the attenuator must be returned to 
Hewlett-Packard. The recertified attenuator will be returned with 
the results of each attenuation setting. Contact your nearest 
Hewlett-Packard Sales Office for further details. A list of these of
fices is provided at the back of this manual. 

Required Equipment: 

Attenuator (10 dB, 20 dB, 40 dB, 70 dB 
attenuations) with Certification 

(2) 10 dB, 50 ohm Coaxial Attenuators 

75 ohm to 50 ohm Minimum Loss Impedance 
Matching Pad 

50 ohm Feedthru Termination 

Mixer 

Synthesizer 

Wave Analyzer 

DC Voltmeter 

DC Power Supply 

20 dB Amplifier 

-hp- Model 355D 

-hp- Model 8491A Option 010 

-hp- Model 85428B 

-hp- Model 11048C 

-hp- Model 10514A 

-hp- Model 3325A 

-hp- Model 3581 A/C 

-hp- Model 3455A 

-hp- Model6214A 

Q Bit Corp. Model QB-300 

4-17 



Performance Tests Model 3336A/B/C 

4-18 

Cables: 
(I) 50 ohm, I ft. 
(I) 50 ohm, 2 ft. 
(I) 50 ohm, 3 ft. 

Adapters: 50 ohm 
(I) Type N (m) to BNC (m) 
(2) Type N (f) to BNC (m) 
(I) Type N (m) to BNC (f) 
(I) BNC (f) to Dual Banana 
(I) BNC (m) to BNC (m) 

Adapters: 75 ohm 
(I) BNC (m) to BNC (m) 

-hp- 11170A 
-hp- 11170B 
-hp- 11170C 

-hp- 1250-0082 
-hp- 1250-0077 
-hp- 1250-0780 
-hp- 1251-2277 
-hp- 1250-0216 

-hp- 1250-1288 

NOTE 

Q Bit Corporation; P.O. Box 2208; Melbourne, Florida 32901. 

a. Connect the equipment electrically as shown in Figure 4-4 and physically as shown in 
Figure 4-5. 

NOTE 

The quality of the test results depends upon the equipment ar
rangement. It is important that the physical location of the in
struments be as shown in Figure 4-5. Do not cross cables. Allow 
the Q-Bit Amplifier 30 minutes to warm-up. 

b. Set the 3336 (DUT) controls as follows: 

Ampltiude ....................... + 7.00 dBm (75 ohm output) 
Frequency ......................................... 20 MHz 

c. Set the Reference Synthesizer as follows: 

Amplitude ....................... + 7.00 dBm (50 ohm output) 
Frequency ..................................... 20.008 MHz 

d. Set the Wave Analyzer controls as follows: 

Scale ................................................ Volts 
Resolution Bandwidth ............................... 100 Hz 
Sweep Mode ....................................... Manual 
Amplitude Reference Level ........................... Normal 
Input Sensitivity (initially) ................................ IV 
Input (3581 C) .................................. Unbalanced 
AFC ......................... OUT; Tune Frequency to 8 kHz 
AFC .......................... Push IN after Tuning to 8 kHz 
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Figure 4-5. Physical Location for Attenuator Accuracy 
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e. The objective of this procedure is to compare the reference attenuator against the 3336 
attenuator. The 3336 is tested at 10, 20, 40, and 70 dB attenuation levels. Begin each test 
by setting up the reference attenuator and the 3336 to the levels shown in the table below 
under Step e. 

STEP E STEP H 

TEST 3336 REFERENCE 3336 REFERENCE 
---· ··-t---

10 dB 7 dBm 10 dB -3 dBm 0 dB 
20 dB 7 dBm 20 dB -13 dBm 0 dB 
40 dB 7 dBm 40 dB -~dBm 0 dB 
70 dB 7 dBm 70 dB -63 dBm 0 dB 

f. Adjust the wave analyzer sensitivity until the DVM reads approximately 4.6 volts. 

g. Observe the DVM for several seconds to determine the average reading and record it 
in the Performance Test Record as VI. 

h. Reduce the 3336 level to the value shown in the table above under Step h. 

i. Adjust the reference attenuator to 0 dB. 

j. Again observe the DVM and record the average value in the Performance Test Record, 
this time as V2. 

k. Repeat Steps e - h until all four attenuation levels have been tested. 

4·20. Phase Increment Accuracy. 

4-21. This performance test verifies that the -hp- 3336 meets the Phase Increment Accuracy 
specification listed in Table 4-1. 

Specification: 

Any phase increment will be within 0.2° of the selected value. 

Required Equipment: 

Electronic Counter 

75 ohm Feedthru Termination 

-hp- Model 5328A with 
Option 040 or Option 041 

-hp- Model 11094B 

a. Connect the REF OUT output, located on the 3336 (DUT) rear panel, to the B input of 
the electronic counter. This will be the reference source against which phase increments will 
be measured. 

b. Connect the 3336 (DUT), 75 ohm output, to the A input of the electronic counter. Ter
minate this output with a 75 ohm feedthru termination at the counter's input. 

c. Set the 3336 (DUT) output frequency to 1 MHz and output amplitude to + 7.00 dBm. 

4-21 



Performance Tests Model3336A/B/C 

I 

4-22 

d. Set the electronic counter controls to measure the average time interval from input A 
to input B (T .I. A VG A- B). Set the counter to average 107 intervals. Note, the gate time to 
average 107 intervals will be I second. Do not use the first reading displayed after changing 
phase. 

e. Adjust the 3336 (DUT) output phase until the counter displays a time interval from 190 
ns to 210 ns. Each degree incremented on the 3336 will cause a 2.8 ns change in the counter 
display. 

f. Assign zero phase to the 3336 signal output. This is a shifted function of the PHASE 
key. 

g. Record the electronic counter reading with no phase shift (Tl). 

h. Change the phase of the 3336 output signal by one of these values: 

+I o + 100 + 100° 

i. Record the electronic counter reading with the test phase shift (T2). 

j. Reset the 3336 output phase to zero degrees. The electronic counter should again 
display a time interval from 190 ns to 210 ns. 

k. Repeat Steps e thru j until each phase increment has been measured. Reading Tl may 
change slightly from test to test and a new value should be recorded for each test increment. 

I. Compute the actual time difference of each phase increment by subtracting T1 from 
T2. Record this value on the Performance Test Record and compare it to the upper and 
lower limits. 

-hp- 3336 ( DUT) liMHz REF OUT ELECTRIC COUNTER 

1 _..J o o o o I ~8°llooooo] 

~~~ _j_J_j__j_J _I j J 
' 'I ~ 

_j__J_j_j_l 0 : A 
_l_j_j_J_j 

~ ~ --' __j__j__J___J_J 

75!l 
I 

OUTPUT I 
I 
75fi 
FEED THRU 
TERMINATION 

3336-4-6 

Figure 4·6. Phase Increment Accuracy Equipment Set Up. 
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4-22. On Carrier Return Loss. 

4-23. This performance test verifies that the -hp- 3336 meets the On Carrier Return Loss 
specification in Table 4-1. 

Specification: 

3336A 10Hz 10kHz 30kHz 2.09MHz 10.9MHz 20.9MHz 

> 30 dB 75 ohm output 
150 ohm output I > 20 dB I> 30 dBI 

3336B 

75 ohm output I > 30 dB 

124 ohm output > 20 dB > 30 dB I 
135 ohm output > 20 dB > 30 dBj 

3336C 
50 ohm output > 30dB I > 25 dB* 

75 ohm output > 30 dB 

*NOTE 

500 Return Loss from 10 MHz to 20.9 MHz is > 30 dB with Op
tion 005. 

Required Equipment: 

Synthesizer 

W a>.'e Analyzer 

High Frequency Probe (diode detector) 

50 - 75 ohm Minimum Loss Impedance 
Matching Pad 

75 ohm Directional Bridge** 

50 ohm Directional Bridge (3336C only)** 

124 ohm Directional Coupler (3336B only) 

124 ohm Direction Coupler 
(3336B with Option 001) 

150 ohm Directional Coupler (3336A only) 

50 ohm Feedthru Termination (3336C only) 

75 ohm Feedthru Termination 

124 ohm Termination Resistor (3336B only) 
(2 x 248 ohm) 

I 50 ohm Termination Resistor (3336A only) 

Ohmmeter 

-hp- Model 3325A or 3335A 

-hp- Model 3581A/C 

-hp- Model 11096B 

-hp- Model 85428B 

-hp- Model 8721A/Option 008 

-hp- Model 8721A 

-hp- Part No. 5061-1135 

-hp- Part No. 5061-1136 

-hp- Part No. 5061-1137 

-hp- Model II 048C 
(2 required) 

-hp- Model 11094B 
(2 required) 

-hp- Part No. 0698-6793 
(4 required) 

-hp- Part No. 0698-6774 
(2 required) 

-hp- Model 3455A 

I 

J 

4-23 
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**NOTE 

Directional Bridges are also part of Transmission/Reflection Kits: 

50 ohm Transmission/Reflection Kit -hp- Modelll652A 
75 ohm Transmission/Reflection Kit -hp- Mode/11652A 

Option 008 

a. Connect the equipment as shown in Figure 4-7. Use the appropriate impedance Direc
tional Coupler and Termination for the output under test. For example, to test the 124 ohm 
output, use the 124 ohm Directional Coupler and 124 ohm Termination Resistors. To test 
the 75 ohm output, use the 75 ohm Direction Coupler and 75 ohm Feedthru Terminations. 

NOTE 

Make sure the frequency references of the synthesizer and the 3336 
(DUT) are locked together. 

b. Set the 3336 (DUT) output amplitude to maximum: 

50 ohm - + 8.76 dBm 
75 ohm - + 7.00 dBm 

124 ohm - + 1.76 dBm 
!50 ohm - + 1.76 dBm 

c. Set the 3336 (DUT) output frequency to one of the following test frequencies: 

50 ohm - lOOkHz, IMHz, IOMHz, 20.9MHz 
75 ohm - lOOkHz, IMHz, IOMHz, 20.9MHz 

124 ohm - lOOkHz, IMHz, 10.9MHz 
!50 ohm - lOOkHz, IMHz, 2.09MHz 

d. Turn Fast Leveling "ON". This test will not produce valid results if Fast Leveling is 
"OFF". 

e. Set the reference synthesizer's output amplitude to - 10 dBm for all test setups except 
when testing the 3336's 75 ohm output. Set the reference synthesizer's output amplitude to 
-4 dBm when testing the 75 ohm outputs. 

f. Set the reference synthesizer's output frequency to the test frequency (selected in Step 
c) plus 15'Hz. 

g. Tune the Wave Analyzer to lock to and measure the 15 Hz signal from the High Fre
quency Probe. Use a 3 Hz, or narrower, resolution bandwidth. If you have a -hp- Model 
3581A/C Wave Analyzer, set the controls as follows: 

SCALE ............................................. 90 dB 
RESOLUTION BANDWIDTH ......................... 3 Hz 
SWEEP MODE .................................... Manual 
AMPLITUDE REFERENCE LEVEL ................. Normal 
INPUT (3581C) ................................. Unbalanced 
INPUT SENSITIVITY ........................... as required 
AFC ................................. OUT: Tune to 15Hz 
AFC .......................... PUSH IN after tuning to 15 Hz 
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h. Create an impedance mismatch factor of two by inserting a feedthru termination bet
ween the load port of the directional coupler and the 3336 under test. If the output under 
test is a balanced output, create a mismatch by placing a termination resistor across the 3336 
output. The value of this resistor must be the same as the impedance of the output under 
test. (e.g. use a 50 ohm termination when testing the 50 ohm output.) 

i. In all cases, adjust the wave analyzer's input sensitivity controls until it displays -9.5 
dB. If the impedance mismatch is a factor of two, all the mismatches produced in Step h 
have a return loss of 9.54 dB. 

j. Remove the Feedthru Termination or Termination Resistor and connect the Direc
tional Coupler directly to the 3336 output under test. 

k. Record the Wave Analyzer reading on the Performance Test Record for the output 
and frequency tested. 

NOTE 

Make sure the Wave Analyzer is tuned to the15 Hz signal before 
recording the reading. 

I. Repeat Steps c thru k until the return loss at all the test frequencies listed in Step c has 
been measured. 

m. Repeat Steps b thru I until the return loss of all the 3336's signal outputs has been 
measured. 

IOMHz REF OUTPUT 

-hp-3336 (OUT) ~ 
~~ .· ... ( --=J' 

0 0 0 0 -- _ • g g O ) ." 0 ~- 0 0~ I, 

ll~~j~ -~~~~ _,jjl[ , , ~I 
~~ ~ _c~~~~ OJ ;il -. _,_j_J_J_j 

_ll _ _j _j_j _ _J_j_j - j'L!f_ 

U TERMINATION ~ 
I NATION RES IS-

NSERTED HERE SO 

FEEDTHR 
OR TERM 
TOR lSI 
DIRECT 
SEES A 
MISMAT 

IONAL COUPLER T 
GROSS IMPEDANCE 
CH. 

WAVE ANALYZER 

Hl-z 
INPUT 

TOUTPUT 
1 UNDER 
I TEST 

A 
~ 

REFERENCE SYNTHESIZER 

EXT REF 5011 
INPUT OUTPUT 

DIRECTIONAL 
COUPLER r--------, 

"--l75.Cl sonf-
f 50-750HM MINIMUM 

J_ LOSS PAD USED TO TE 
75.il OUTPUT ONLY! 

ST 

~FEEDTHRU TERMINATION OR 
TERMINATION RESISTOR. 

!'--HIGH FREQUENCY PROBE 
(DIODE D ElECTOR) 

3336-4-7 

Figure 4-7. On Carrier Return Loss Equipment Set Up. 

4-25 



Performance Tests Model3336A/B/C 

4-26 

4-24. On Frequency Return Loss Measurement Technique. 

Since this performance test is new, a brief conceptual discussion of the measure follows: 

A small signal is launched, in the forward direction, into the active 
-hp- 3336 output. The addition of the 3336's output signal (fc) and 
the small signal (fo) at the 3336's output could be considered as the 
3336 output signal with one sideband. Furthermore, this signal 
(the carrier and one sideband) is mathematically equivalent to the 
3336 output signal (the carrier) with a pair of AM sidebands and a 
pair of PM sidebands, cancelling on one side of the carrier and 
reinforcing on the other side. The 3336's amplitude leveling cir
cuits will compensate for any amplitude changes, and effectively 
cancel them at the Leveled Node (located on the other side of the 
output termination, inside the 3336). Since no AM components 
can exist at this Leveled Node, there will be no AM components 
reflected, either. Any reflected AM components seen at the output 
of the 3336 are solely due to the output termination impedance 
and, hence, are a measure of the "ON" Frequency Return Loss. A 
directional coupler introduces the small signal to the 3336's output 
and isolates the reflected signals. A diOde detector recovers the 
AM components (recall that there are also PM sidebands) by 
demodulating the reflected signals and a wave analyzer, tuned to 
the modulating frequency, measures the relative magnitude of this 
signal and a signal from a known, gross impedance mismatch, us
ed as a reference. To insure that the measurement is "ON" Fre
quency Return Loss, the frequency difference between fc and f0 

must be well within the bandwidth of the 3336's Amplitude Level
ing circuits. When Fast Leveling is "ON", this bandwidth is from 
de to 1 kHz. When Fast Lev ling is OFF, this bandwidth is from de 
to I Hz. In this particular procedure, the frequency difference is 10 
Hz, therefore, Fast Leveling must be ON. Since the only difference 
between Fast Leveling ON and OFF is the bandwidth of the level
ing circuits, results obtained with Fast Leveling ON apply to the 
instrument when Fast Leveling is OFF. 

Return loss = 20log I (Zi - Zo )I (Zi + Zo) I 
where: Zi is the ideal output impedance 

Zo is the actual output impedance 
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4-25. Output Balance (3336A and 33368 only). 

4-26. This performance test verifies that the -hp- 3336 meets the Balance specification in 
Table 4-1. 

Specification: 

Model3336A 
!50 ohm output 
600 ohm output 

Model 3336B 
124 ohm output 
135 ohm output 
600 ohm output 

Required Equipment: 

AC Voltmeter 

Resistors (3 ea. required) 
R = 62 ohm (3336B only) (3 required) 
R = 67.5 ohm (3336B only) (3 required) 
R = 75 ohm (3336A only) (3 required) 
R = 300 ohm (3336A/3336B) (6 required) 

> 36 dB, 10kHz to 2.09 MHz 
> 38 dB, 300 Hz to 50 kHz 

> 30 dB, 10kHz to 10.9 MHz 
> 36 dB, 10kHz to 2.09 MHz 
> 38 dB, 300 Hz to 50 kHz 

-hp- Model 400E or EL 

-hp- Part No. 0698-6800 
-hp- Part No. 0698-7364 (2 in parallel) 
-hp- Part No. 0698-7363 
-hp- Part No. 0698-6319 

a. Connect the equipment as shown in Figure 4-8A. Neither voltmeter input can be con
nected to ground. 

b. Set the 3336 frequency to 10 kHz. 

c. Set the 3336 amplitude to maximum. The maximum output amplitudes by output are: 

124 ohm 
135 ohm 
150 ohm 
600 ohm 

+ 1.76 dBm 
+ 1.76 dBm 
+ 1.76 dBm 
+7.00 dBm 

d. Record the voltmeter reading, using the dB scale (Vref). 

e. Connect the equipment as shown in Figure 4-8B. 

f. Set the 3336 frequency to each of the test frequencies listed below. For each frequency, 
take a voltage measurement, using the dB scale (VbaJ). 

OUTPUT OUTPUT LEVEL RESISTOR TEST FREQUENCIES 

124{) 1.76 dBm 62{) 10 kHz, 100kHz, I MHz, 
10 MHz 

135{) 1.76 dBm 67.50 10 kHz, 100 kHz, 2.09 MHz 
!50{) 1.76 dBm 75{) 10 kHz, 100 kHz, 2.09 MHz 
600{) 7.00 dBm 300{) 300 Hz, 10 kHz, 50 kHz 

g. Subtract Vbal (Step d) from V ref (Step f) and enter the results on the Performance Test 
Record for each test frequency. 
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Figure 4-8. Equipment Set Up for Output Balance. 

4-27. Harmonic Distortion. 

AC VOLTMETER 

1.., 
I 

ACVOLTMETER 

4-28. This performance test verifies that the -hp- 3336 meets the Harmonic Distortion 
specification listed in Table 4-1. 

Specification: 

lOHz 30Hz 50Hz lOkHz lOOkHz IMHz 5MHz 20.9MHz 

._l_-..:;3.;;.5d=B=-I'---=5:.=0-=dB:=...J.I __ ...,._-...c60d:..:.::B=-r----jl--.....:..:55:..:d=B:.__t---=5..:.0d:::B=----l Fast Leveling OFF 
I ... -_,5'-"0d=B_._I-_,60d=B~_,_-_-..:5c:.5d,B"--'---""5"'0d"-'B=<-__. Fast Leveling ON 

Required Equipment: 

Spectrum Analyzer (low frequency) 

Spectrum Analyzer (high frequency) 

50 ohm Feedthru Termination 

50-75 ohm Minimum Loss Impedance 
Matching Pad 

-hp- Model 3580A 

-hp- Model 141T I 
8552B/8553B 

-hp- Model 11048C 

-hp- Model 85428B 
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NOTE 

When making harmonic distortion measurements with a spec
trum analyzer, make sure that the analyzer's harmonic distor
tion does not mask the distortion of the device under test. One 
technique to ensure this is to increase the analyzer's input at
tenuation, which results in lower signal levels at the analyzer's 
input. This yields better intermodulation and harmonic distor
tion performance. Adjust the analyzer's reference level controls 
to obtain the proper display. For good harmonic distortion 
performance in the -hp- Model 14JT/8552B/8553B, the signal 
level at its mixer must be less than -40 dBm. If you are using 
this analyzer, set its input attenuation to 40dB. 

a. This test will require two different setups: one for frequencies equal to or less than 10 
kHz and one for frequencies greater than 10 kHz. 

b. Set the 3336 controls as follows: 

OUTPUT ....................... 75 ohm 
AMPLITUDE .................. 5.00 dBm 
FAST LEVELING .................. OFF 

c. Perform Steps d through f for each configuration listed below. 

3336 FREQUENCY 

10Hz 
30Hz 
50 Hz 
10kHz 
10kHz 

100kHz 
100kHz 
I MHz 
I MHz 
5 MHz 
5 MHz 

20.9 MHz 
20.9 MHz 

FAST LEVELING 

OFF 
OFF 
OFF 
OFF 
ON 

OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 

SETUP 

Figure 4-9A 

Figure 4-9B 

d. Tune the spectrum analyzer to display the fundamental frequency and at least four of 
its harmonics. 

e. Adjust the analyzer's input sensitivity controls until the amplitude of the fundamental 
is 0 dB (full scale display). 
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f. Measure the value of the largest harmonic, relative to the fundamental, and record this 
value in the Performance Test Record. 

g. Repeat Steps d - f until each of the conditions in the table above have been tested. 
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4-29. Spurious Signal. 

4-30. This performance test verifies that the -hp- 3336 meets the Spurious Signal specifica
tion in Table 4-1. 

Specification: de to 200 MHz except where noted. 

All non-harmonically related signals from 0 Hz to 200 MHz will be more than 70 dB 
below the carrier or one of the following levels, whichever is greater: 

Model 3336A Without Option 005 With Option 005 

75 ohm output -100 dBm -115 dBm 
150 ohm output -100 dBm -100 dBm 

(to 10 MHz) (to 10 MHz) 
600 ohm output - 100 dBm -100 dBm 

(to 10 MHz) (to 10 MHz) 

Model 3336B 

75 ohm output -100 dBm -115 dBm 
124 ohm output -100 dBm -115 dBm 
135 ohm output -100 dBm -115 dBm 
600 ohm output -100 dBm -115 dBm 

Model 3336C 

50 ohm output -100 dBm -115 dBm 
75 ohm output -100 dBm -115 dBm 

NOTE 

Line related signals from the 600 ohm outputs will be more than 70 
dB below the carrier or -83 dBm whichever is greater. 

Required Equipment: 

Spectrum Analyzer (High Frequency) 

Spectrum Analyzer (Low Frequency) 

Synthesizer 

Mixer 

DC Voltmeter 

75 to 50 ohm Minimum Loss Impedance 
Matching Pad 

50 ohm Feedthru Termination 

I MHz Low Pass Filter 

-hp- Model 141 T I 
8553B/8552B 

-hp- Model 3582A 

-hp- Model 3335A 

-hp- Model 10534A 

-hp- Model 3455A 

-hp- Model 85428B 

-hp- Model 11054C 

TT Electronics Model 1903 

a. Connect the equipment as shown in Figure 4-IOA. 

b. Set the 3336's amplitude of + 7.00 dBm (75 ohm) and frequency to 20 MHz. 

c. Tune the spectrum analyzer to the 3336's output signal and set a 0 dB reference level. 
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d. Without changing any controls which will affect the reference level, tune the spectrum 
analyzer to the following frequencies and measure their relative amplitude: 

lOOkHz IMHz 2M Hz 30MHz 

e. All spurious signals should be more than 70 dB below the reference level. 

f. Set the 3336 sweep controls as follows: 

SWEEP START FREQUENCY ...................... II MHz 
SWEEP STOP FREQUENCY ....................... 19 MHz 
SWEEP TIME .................................... 5 seconds 

g. Set the spectrum analyzer controls as follows: 

START FREQUENCY .............................. 10 MHz 
SCAN WIDTH ................................. I MHz/DIV 
BANDWIDTH ..................................... 30 kHz 
SCAN TIME .................................... 20 ms/DIV 

h. Press the 3336 "CONT" key. 

i. Set the spectrum analyzer controls to display the 3336 output signal and a 2: I mixer 
spur. As the 3336 output signal sweeps from II MHz to 19 MHz the 2:1 mixer spur will 
sweep from 19 MHz to II MHz. Measure the amplitude of the spur relative to the 3336 out
put signal (reference level). 

j. All spurious signals should be more than 70 dB below the reference level. 

k. Connect the equipment as shown in Figure 4-IOB. 

I. Set the 3336's amplitude to + 7.00 dBm (75 ohm) and frequency to I kHz. 

m. Tune the spectrum analyzer to the 3336 output signal at I kHz and set a 0 dB reference 
level. Using a battery powered spectrum analyzer enhances the accuracy of this part of the 
test. 

n. Without changing any controls that will affect the reference level, tune the spectrum 
analyzer to the following frequencies and measure their amplitude relative to the 0 dB 
reference level: 

60Hz 120Hz 180Hz 

o. All spurious signals should be more than 70 dB below the reference level. 

p. Connect the equipment as shown in Figure 4-IOC. 

q. Set the 3336's output amplitude to + 2.7 dBm (75 ohm) and frequency to 20.001 MHz. 

r. Make sure the frequency references of both synthesizers are locked together and set the 
reference synthesizer's output amplitude to + 7.00 dBm (50 ohm) and frequency to 20 MHz. 

s. Tune the spectrum analyzer to the I kHz signal from the mixer and low pass filter and 
set a 0 dB reference level. 
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t. Change the reference synthesizer output frequency to 20.001 MHz. 

u. Increment the phase of the 3336's output signal until the de output of the mixer is 0 
Vdc, ± .01 V. 

v. Disconnect the de voltmeter to eliminate a possible noise source. 

w. Tune the spectrum analyzer to the following frequencies and measure their amplitude 
relative to the reference level set in Step s. 

!kHz 2kHz 3kHz 4kHz 

x. Enter a Pass of Fail indication on the Performance Test Record .. This test checked a 
number of the most important (largest) spurious signals. There may be other spurious 
signals present, however, they normally are well within the specification and need not be 
checked. 

A 
-hp- 3336 
'WtENr·~ 

11 

1

SPECTRUM ANALYZER(HIGH FREIQUENCY) 

I"~~ ~ =~c.~::: 0 L ~ son 
OU~PUT ~ 

~ ~ ~ ~~~~~ ===cfl75fl j 
75/50 1 

MINIMUM LOSS 
IMPEDANCE MATCHING PAD 

B 
-hp- 3336 SPECTRUM ANALYZER (LOW FREQUENCY) 

[~;.T~T-=.'~~~~ro~J-l~=_}: HI-, 
---lJ-==_j_l___, JJ psn ' 

. . - . ILO~U~TP~U~T--------1,-t-r--J 

IMHz 
LOW PASS 

FILTER 

75 n FEEDTHRU 
TERMINATION 

SPECTRUM ANALYZER (LOW FREQ.) 

Hl-z 

' 
ll~rOTHRU 
YTERMJNATION 
I 

t--- - ... -------"' 
'r DC VOLTMETER 

REFERENCE SYNTHESIZER ll j EXT 
'----REF 

OUT 50fl 
I 

l 

' ' ....... _____________ ..,. 

Figure 4-1 D. Spurious Signal Equipment Set Up. 
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4-31. Amplitude Modulation Envelope Distortion. 

4-32. This procedure verifies that the -hp- 3336 meets the Amplitude Modulation Envelope 
Distortion specification listed in Table 4-1. 

Specification: 

All distortion related sidebands will be more than 30 dB below the first or fundamental 
sideband at 80% modulation. fc = 20 MHz, fm = 10 kHz. 

Required Equipment: 

Sine Wave Source 

Spectrum Analyzer 

50-75 ohm Minimum Loss Impedance 
Matching Pad 

a. Connect the equipment as shown in Figure 4-11. 

b. Set the 3336 (OUT) controls as follows: 

-hp- Model 3325A 

-hp- Model 141 T I 
8552B/8553B 

-hp- Model 85428B 

SIGNAL OUTPUT ................................. 75 ohm 
AMPLITUDE .................................. +7.00 dBm 
FREQUENCY ..................................... 20 MHz 
AMPLITUDE MODULATION .......................... On 

c. Set the spectrum analyzer controls to display the carrier (center frequency = 20 MHz) 
and at least four orders of sidebands (frequency span = 100 kHz). 

d. Set the frequency of the modulating signal to 10 kHz. Adjust the amplitude of the 
modulating signal until the first sideband is 7.96 dB below the carrier amplitude. This side
band to carrier relationship correpsonds to 80% amplitude modulation. Note, as the percent 
of modulation increases, the amplitude of the carrier will decrease slightly. This is normal 
and due to the 3336's leveling loop regulating the output power at a constant level. 

e. Measure the amplitude of the distortion related sidebands relative to the first or fun
damental sideband. Enter this value on the Performance Test Record. 

SPECTRUM ANALYZER 

GooooJ ggo Uooooo) 

- 8 JJ .J 
_j_J_J_j_J .J 0 J 

' '~ ~~?lt JJ .J _j_j_j_j_j 0 ·i 75fl 
.J .J .J 

_l_j _J _j_j 

_J_I_j__j_j 

AMPTD -hp- 3336 (OUT) OUTPUT 

MOD 
INPUT 

I 75/50 I J 
SINE WAVE SOURCE 50/75 fl MINIMUM 

I LOSS IMPEDENCE 
MATCHING PAD 

I I L _______ _,r:s"'INE WAVE 

~ _ OUTPUT (50fl) 

figure 4-11. Amplitude Modulation Envelope Distortion Equipment Set Up. 
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4-33. Phase Modulation Linearity. 

4-34. This performance test verifies that the -hp- Model 3336 meets the Phase Modulation 
Linearity specification in Table 4-1. 

Specification: 

The phase shift of the main signal, caused by the phase modulation input voltage, will 
be linear within .5"7o of the peak to peak phase deviation, compared to a best fit 
straight line. 

Required Equipment: 

de Power Supply 

de Voltmeter 

Electronic Counter 

75 ohm Feedthru Termination 

-hp- Model 6216A 

-hp- Model 3455A 

-hp- Model 5328A 

-hp- Model I 1094B 

a. Connect the equipment as shown in Figure 4-12. 

b. Set the 3336 controls as follows: 

FREQUENCY ...................................... I MHz 
OUTPUT .......................................... 75 ohm 
AMPLITUDE .................................. +7.00 dBm 
PHASE MODULATION ............................... ON 

c. Set the electronic counter controls to measure the average time interval between input 
A and input B (T.I. AVG A-B). Set the number of intervals averaged to 106. 

d. Set the power supply voltage to -5.000 V, ± .002 V. Use the de voltmeter to adjust 
this voltage as precisely as possible. This is the first voltage (XO) from the following list: 

xo= -5.000 v X3 = -2.000 v X6 = 1.000 v X9 = 4.000 V 

XJ = -4.000 v X4= -1.000 v X7 = 2.000 V XJO = 5.000 V 

X2 = -3.000 v X5 = 0.000 v X6 = 3.000 V 

It may be easier to obtain an accurate 0.000 V by disconnecting the power supply and placing 
a short across the 3336's Phase Modulation input. 

e. With the RPG, modify the phase of the 3336's main output until the electronic counter 
measures a time interval of 200 ns ± .5 ns. To achieve this accuracy, the final phase in
crements must be in . I o steps. 

f. Without changing any other controls, set the de power supply to the next voltage from 
the list in Step d. The voltages listed in Step d must be used in sequence and must be accurate 
to within .002 V. 

g. Record the time interval (T n) in column "T" of the work sheet at the end of this pro
cedure. 
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h. Repeat Steps e thru g until time interval measurements have been taken for each 
voltage listed in Step d. The repeating sequence is: 

I. Set the time interval to 200 ns. 

2. Increment the de voltage by I V. 

3. Record the new time interval on the work sheet. 

i. Each value entered in column "T" is the incremental time interval for a I volt input 
step, plus 200 ns. The accumulative time interval is the sum of all the preceeding incremental 
time intervals, less 200 ns per time interval. Find the accumulative time intervals (yn) and 
enter the results in column "C", and in the "Measured Results" column on the Perfor
mance Test Record. If, for example, all the incremental time intervals are 700 ns, the ac
cumulative time intervals would be: 

0, 500 ns, 1000 ns, 1500 ns, ... 5000 ns 

j. Total all the entries in column "C". 

k. Multiply the corresponding entries in column "A" and column "C" together and 
enter the results to 5 decimal places in column "D". 

I. Total all the entries in column "D". 

m. The general equations to find the slope andy intercept for a "best fit straight line" are 
rather involved, however, in this particular procedure they reduce to: 

D C 
m= 110 b= TI 

n. Using the values for C and D from the work sheet and the formula from the previous 
step, compute values for m and b. 

o. Using the formula y = mx + b, with the specific values m and b just found, compute a 
value y for each x recorded in column "A". Enter the results in the "Specification" column 
on the Performance Test Record. 

p. Take the last entry in the "Specification" column and multiply it by .005. Enter this 
number in all the spaces in the "Tolerance" column. 

q. In order for the 3336 to pass this performance test, the "Measured Results" must 
equal the corresponding "Specification", plus or minus the "Tolerance". 
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DC VOLTMETER 
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Figure 4-12. Phase Modulation Linearity Equipment Set Up. 

4-35. X Drive Linearity. 

4-36. This performance test verifies that the -hp- 3336 meets the X Drive Linearity specifica
tion in Table 4-1. 

Specification: 
The X Drive ramp will be linear within .I "lo of the final ramp votage, from 10"7o to 
90"7o, compared to a best fit straight line. 

Required Equipment: 

System Voltmeter 

BNC to Triax Adapter 

a. Connect the equipment as shown in Figure 4-13. 

b. Set the system voltmeter controls as follows: 

-hp- Model 3437 A 

-hp- Part No. 1250-0595 

RANGE ............................................. 10 V 
NUMBER OF READINGS ................................ I 
TRIGGER ............................................ Ext 

NOTE 

The -hp- 3437A triggers on the negative going edge of the 3336's Z 
Blank signal. This occurs at the start of each sweep up. 

c. Starting with the 3336 in its "turn on" condition, set the Sweep Time to .01 seconds 
and press the CONT key. 
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d. Set the system voltmeter delay to each of the following times (xu). For each delay time, 
record the voltage reading (Yn) in column C of the work sheet at the end of this procedure 
and on the Performance Test Record in the "Measured Results" column. In both places, 
record this voltage to 2 decimal places. 

xo .OO!s X3 .004s X6 .007s 
Xj = .002s X4 .DOSs X7 = .008s 

X2 .003s xs .006s X8 = .009s 

e. Total all the entries in column "C". 

f. Multiply the corresponding entries in column "A" and column "C" together and enter 
the results to 5 decimal points in column "0". 

g. Total all the entries in column "0". 

h. The general equations to find the slope andy intercept for a "best fit straight line" are 
rather involved, however, in this particular procedure, they reduce to: 

b = .527778C - 83.3330 m = 16,6670 - 83.333C 

i. Using the values for C and 0 from the work sheet and the formula from the previous 
step, compute values for m and b. 

j. Using the formula y = mx + b, with the specific values m and b just found, compute a 
value y for each x recorded in column "A". Enter the results in the "Specification" column 
on the Performance Test Record. 

k. In order for the 3336 to pass this performance test, the "Measured Results" must 
equal the corresponding "Specification", plus or minus the "Tolerance". 

-hp-3336 
(OUT) z- BLANK x-DRIVE 

OUTPUc OUTPUT SYSTEM VOLTMETER 

I_..JooooJ g~o Uoooool 

_J _j j c Exr I~~ ~~~~~ TRIG _j __J .--..J _j _J _j 0 s\~~~T 
_j_..J_j_..J_..J INPUT 

_j __) __J _._.J__J__j _J _J 

BNC TO TRIAX~ 
ADAPTER 

'T 

Figure 4·13. X·Drive Linearity Performance Test Equipment Set Up. 
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4-37. Integrated Phase Noise. 

4-38. This performance test verifies that the -hp- 3336 meets the Integrated Phase Noise 
specification in Table 4-l. 

Specification: 

3336A/B: > 72 dB for a 3kHz band centered 2 kHz either side of the 3336 carrier. 

3336C: >60 dB for a 30kHz band centered on the 3336 carrier, excluding I Hz about 
the carrier. 

Required Equipment: 

Low Phase Noise Synthesizer 

Mixer 

I MHz Low Pass Filter 

de Voltmeter 

ac Voltmeter 

75 to 50 ohm Minimum Loss Impedance 
Matching Pad 

50 ohm Feedthru Termination 

-hp- Model 3335A 

-hp- Model 10534A 

TT Electronics, Model J903 

-hp- Model 3455A 

-hp- Model 400FL 

-hp- Model 85428B 

-hp- Model 11048C 

15 kHz, noise equivalent, Low Pass Filter, consisting of: 

Resistor: 10 k ohm -hp- Part No. 0757-0340 
Capacitor: 1600 pF -hp- Part No. 0160-2223 

a. Connect the equipment as shown in Figure 4-14. Make sure that the frequency 
references of the 3336 and the reference synthesizer are locked together. 

b. Set the reference synthesizer controls as follows: 

FREQUENCY ................................. 20.001 MHz 
AMPLITUDE .................................. +7.00 dBm 

c. Set the 3336 (OUT) controls as follows: 

FREQUENCY ..................................... 20 MHz 
AMPLITUDE ........................... + 2.7 dBm (75 ohm) 

d. Record the ac voltmeter reading, using the dB scale (Vrefl-

e. Change the reference synthesizer's frequency to 20 MHz. 

f. Disconnect the ac voltmeter and connect the de voltmeter in its place. 

g. Modify the phase of the 3336's output, using the Tuning control in the Modify group, 
until the de voltmeter reads 0 V, ± I 0 m V. 

h. Disconnect the de voltmeter and reconnect the ac voltmeter. 

i. Record the ac voltmeter reading, using the dB scale (V noise)-
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j. Using the following formula, compute the integrated phase noise of the 3336: 

Vref- Vnoise - 1.05 dB - 3 dB = integrated phase noise 

NOTE 

Subtract the 1. 05 dB term in the formula above only if you are 
using an averaging voltmeter. Do not subtract 1.05 dB if you 
are using a true rms meter. 

k. Enter the result in the Performance Test Record and compare it to the specification 
(>60 dB). 
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Figure 4·14. Integrated Phase Noise Equipment Set Up. 
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Phase Modulation Work Sheet 

A B T c D 

Xo = -5 (Xo)2 = 25 To = 200 Yo = 0 -5yo = 0 

Xj = -4 (x1)2 = 16 T1 = Y1 = -4yl = 
(YJ =yo+Tt-200ns) 

x2 = -3 (x2)2 = 9 T2 = Y2 = -3y2 = 
(Yl=Yt +T2-200ns) 

XJ = -2 (XJ)2 = 4 Tl = YJ = -2yl = 
(YJ = Y2 + T 3- 200ns) 

x4 = -I (x4)2 = I T4 = Y4 = -ly4 = 
(y4 = Y3 + T 4- 200ns) 

xs = 0 (xs)2 = 0 Ts = Ys = Oys = 0 
(y5 = Y4 + T5- 200ns) 

x6 = +I (x6)2 = I T6 = Y6 = ly6 = 
(Y6 = Y5 + T 6- 200ns) 

X7 = +2 (x7)2 = 4 T1 = ---- Y1 = 2y7 = 
(y7 = Y6 + T 1- 200ns) 

xs = +3 (xs)2 = 9 Ts = Ys = 3ys = 
(Yg = Y7 + T 8- 200ns) 

x9 = +4 (x9)2 = 16 T9 = Y9 = 4y9 = 
(Y9 = Yg + T 9- 200ns) 

Xw = +5 (x10)2 = 25 Tw = Y!O = 5yl0 = 
(YJO =y9 + T 10- 200ns) 

A = 0 B = 110 c = D = 
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X-Drive Linearity Work Sheet 

A B c D 

Xo = .001 (xo)2 = .000001 Yo = .001y0 = 

XJ = .002 (x1)2 = .000004 Y1 = .002yl = 

x2 = .003 (xz)2 = .000009 Y2 = .003y2 = 

XJ = .004 (x3)2 = .000016 YJ = .004y3 = 

x4 = .005 (x4)2 = .000025 Y4 = .005y4 = 

xs = .006 (xs)2 = .000036 Ys = .006Ys = 

x6 = .007 (x6)2 = .000049 Y6 = .007y6 = 

X] = .008 (x7)2 = .000064 Y7 = .008y7 = 

Xg = .009 (x8)2 = .000081 Ys = .009yg = 

A= .045 B = .000285 C= D = 
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HEWLETT -PACKARD MODEL 3336A/B/C 

SYNTHESIZER/LEVEL GENERATOR 

PERFORMANCE TEST RECORD 

Tested By: 

Location: 

SERIAL NO. -------------- Date: 

FREQUENCY ACCURACY 14·121 

3336 19 999 900Hz ::S _______ ::S 20 000 100Hz (should pass for one year) 

+ 

+ 

+ 

+ 

+ 

+ 

3336 with Option 004 19 999 999.0 Hz :S ::S 20 000 001.0 Hz (should pass for one week) 

3336A 

7 5 ohm output 

1 50 ohm output 

600 ohm output 

33368 

7 5 ohm output 

1 24 ohm output 

135 ohm output 

600 ohm output 

3336C 

50 ohm output 

7 5 ohm output 

3336A 

Reference Level 

Amplitude Setting 

T.C. Error 

3336 Flatness 

Reference Level 

Amplitude Setting 

T.C. Error 

3336 Flatness 

75 ohm 

+5.00 

1 50 ohm 

600 ohm 

Reference Level 

Amplitude Setting 

T.C. Error 

3336 Flatness 

ABSOLUTE AMPLITUDE ACCURACY 14·141 

Full Output 

.6096 :S ---" .6166 

.4716 " ---" .4770 

. 7242 " ---" 1.7441 

.6096 " " .6166 

.4288 " " .4337 

.4474 " " .4526 

1.7242 " " 1.7441 

.6095 " " .6166 

.6096 " " .6166 

AMPLITUDE FLATNESS 14·161 

10Hz 

+ 5.00 

10kHz 

+ 1.50 

200Hz 

+6.5 

100 kHz 

+ 5.00 

100 kHz 

+ 1.50 

109 kHz 

+6.5 

Full Output - 9.99 dB 

.1930 ::S 

.1493 ::S 

.5459 ~ 

.1930 " 

.1357 " 

.1416 " 

.5459 " 

.1930 " 

.1930 " 

1 MHz 

+ 5.00 

1 MHz 

+ 1.50 

" .1952 

" .1510 

" .5522 

" .1952 

" .1373 

" .1433 

" .5522 

" .1952 

" .1952 

10 MHz 

+ 5.00 

2.09 MHz 

+ 1.50 

20.9 MHz 

+ 5.00 
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33368 75 ohm 10Hz 100 kHz 1 MHz 10 MHz 20.9 MHz 

+ Reference Level + 5.00 + 5.00 + 5.00 + 5.00 + 5.00 

Amplitude Setting 

+ T.C. Error 

3336 Flatness 

124 ohm 10kHz 100 kHz 1 MHz 10.9 MHz 

+ Reference Level + 1.50 + 1.50 + 1.50 + 1.50 

Amplitude Setting 

+ T.C. Error 

3336 Flatness 

135 ohm 10kHz 100 kHz 1 MHz 2.09 MHz 

+ Reference Level + 1.50 + 1.50 + 1.50 + 1.50 

Amplitude Setting 

+ T.C. Error 

3336 Flatness 

600 ohm 200Hz 109 kHz 

+ Reference Level +6.50 +6.50 

Amplitude Setting 

+ T.C. Error 

3336 Flatness 

3336C 50 ohm 10Hz 100 kHz 1 MHz 10 MHz 20.9 MHz 

+ Reference Level +8.50 +8.50 +8.50 +8.50 +8.50 

Amplitude Setting 

+ T.C. Error 

3336 Flatness 

75 ohm 10Hz 100 kHz 1 MHz 10 MHz 20.9 MHz 

+ Reference Level + 5.00 + 5.00 + 5.00 + 5.00 + 5.00 

Amplitude Setting 

+ T.C. Error 

3336 Flatness -----
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Increment Size 

+ 1 0 

+10° 

+1000 

ATTENUATOR ACCURACY 14·181 

10 dB 

1 MHz 10 MHz 

V1 

V2 

20 Jog V1/V2 

+ Ref Attenuator Errors 

= 3336 Attenuator Error 

20 dB 

1 MHz 10 MHz 

V1 

V2 

20 log V1/V2 

+ Ref Attenuator Errors 

= 3336 Attenuator Error 

40 dB 

1 MHz 10 MHz 

V1 

V2 

20 log V1/V2 

+ Ref Attenuator Errors 

= 3336 Attenuator Error 

70 dB 

1 MHz 10 MHz 

V1 

V2 

20 Jog V1/V2 

+ Ref Attenuator Errors 

= 3336 Attenuator Error 

PHASE INCREMENT ACCURACY 14-201 

Lower Limit 

2.22 ns 

27.22 ns 

277.22 ns 

Measured Time (T2-T1) 

20 MHz 

20 MHz 

20 MHz 

20 MHz 

Upper Limit 

::S 3.33 ns 

::S 28.33 ns 

::S 278.33 ns 
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ON CARRIER RETURN LOSS 14-111 

3336A 100 kHz MHz 2.09 MHz 

75 ohm 

1 50 ohm 

3336B 

75 ohm 

1 24 ohm 

3336C 

50 ohm 

75 ohm 

* <- 30 with Option 005. 

3336A 

150 ohm 

600 ohm 

3336B 

124 ohm 

135 ohm 

600 ohm 
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SPEC 

> 36 dB 

> 38 dB 

> 30 dB 

> 36 dB 

> 38 d8 

Fundamental Test 

Frequency 

10Hz 

30Hz 

50 Hz 

10kHz 

100 kHz 

1 MHz 

5 MHz 

20.9 MHz 

<- 30 

<- 30 

< -30 

< -30 

< -30 

< -30 

< -30 

< -30 

< -30 

< -30 

< -30 

< -30 

BALANCE 14-151 

300Hz 10kHz 50 kHz 

HARMONIC OISTORTION 14-171 

Largest Harmonic, 

Fast Leveling Off Specification 

<- 35 dB 

<-50 dB 

< -60 dB 

< -60 dB 

< -60 dB 

< -60 dB 

<-55 dB 

<-50 dB 

<- 30 

< -30 

100 kHz 

Largest Harmonic, 

Fast Leveling On 

10 MHz 

< -30 

< -30 

< -30 

< -30 

< -30 

2.09 MHz 

Specification 

<-50 dB 

< -60 dB 

< -60 dB 

<-55 dB 

<-50 dB 

20.9 MHz 

< -30 

< -30 

<- 25* 

< -30 

10 MHz 



SPURIOUS SIGNAL 14-291 

Frequency Source all specs: < - 70dB 

100kHz Frequency Synthesis Clock 

1 MHz Reference Output 

2 MHz DAC Clock 

30 MHz LO Feedthru 

60Hz Power Line 

120Hz Power Line 

180Hz Power Line 

1 kHz API 1, 1st sideband 

2kHz API 1, 2nd sideband 

3kHz API 1, 3rd sideband 

4kHz API 1, 4th sideband 

19-11MHz 2:1 Mixer Spur 

AMPLITUDE MODULATION ENVELOPE DISTORTION 14-31) 

Specification: > 30 dBc Result: _____ _ 

Input Voltage 

-5V 

-4 v 

-3 v 

-2 v 

-1 v 

ov 

+ 1 v 

+2 v 

+3V 

+4 v 

+5V 

PHASE MODULATION LINEARITY 14-33) 

Specification Tolerance Measured Results 

4-47 



4-48 

X-DRIVE LINEARITY 14-351 

Specification (Tolerance) Measured Results (Step d) 

Yo 10% ± .01 05V 

20% ±.0105V y1 

30% ± .0105V Y2 

40% ±.0105V y3 

50% ± .01 05V Y4 

60% ± .0105V y5 

70% ± .0105V Ys 

80% ± .01 05V Y7 

90% ±.0105V Ya 

INTEGRATED PHASE NOISE 14-371 

Specification: >60 dB Measured Result: 



WARNING I 
Maintenance described herein is performed 
with power supplied to the instrument, and pro
tective covers removed. Such maintenance 
should be performed only by service-trained 
personnel who are aware of the hazards in
volved (for example, fire and electrical shock). 
Where maintenance can be performed without 
power applied, the power should be removed. 



Model3336A/B/C Adjustments 

SECTION V 

ADJUSTMENTS 

5·1. INTRODUCTION. 

5-2. This section contains adjustment procedures required to make the -hp- 3336 meet its 
specifications listed in Table 4- I. These adjustments should be performed after repair and 
when the performance tests indicate a deficiency. To identify and locate the individual printed 
circuit assemblies inside the -hp-3336, refer to Figure 5-2 on page 5-13/14. 

5-3. The equipment required to adjust the -hp- 3336 is listed in each adjustment procedure 
and in Table 4-2. Table 4-2 also gives the critical specifications for each piece of equipment. 
Other test equipment may be substituted if it meets or exceeds these critical specifications; 
however, the adjustment procedure may have to be modified slightly to account for the new 
equipment. For this reason, the adjustment procedures are in general terms and in some 
cases a discussion of the measurement technique is included. 

5-4. If a series of adjustments must be performed, the order that they should be performed 
in is the order they are given in this section. An adjustment may affect one or more of the 
adjustments that follow it but should not affect those that precede it. It is recommended that 
a 30 minute warm-up precede any adjustment unless otherwise noted. 

Adjustment 

Power Supply Voltage 
30 MHz Reference Oscillator Frequency 
Option 004, High Stability Frequency Reference 
VCO Range 
API Current Sources 
API Spur 
Multiplier Input and Output Offset 
2:1 Mixer Spur 
- 10.2 Vdc Reference Voltage 
DAC Offset Voltage 
Leveling Loop Amplifier Zero 
Leveling Loop Bias 
75 ohm Level Accuracy 
Output Amplifier Flatness 
124/135/150/600 ohm Level Accuracy 
X Drive Final Voltage 

Paragraph 

5-5 
5-7 
5-9 

5-11 
5-13 
5-15 
5-17 
5-19 
5-21 
5-23 
5-25 
5-27 
5-29 
5-31 
5-33 
5-35 

5·5. Power Supply Voltage Adjustment. 

5-6. This adjustment sets all three supply voltages within the operating tolerances of the 
-hp-3336. 

I WARNING I 
AC power line voltage is present at the rear panel and on the power 
supply printed circuit board (A2). When the front panel power 
switch is in the STBY (standby) position, line voltage is still ap
plied to the instrument. 5-1 
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5-2 

Required Equipment: 

de Voltmeter -hp- Model 3466A 

a. Measure the de voltage at the -15V test point on the A2 Power Supply printed circuit 
board. 

b. Adjust A2R22 until the voltage is -15V, ± 0.03V. 

c. Measure the de voltage at the + 5V and + 15V test points. These voltages should be 
+5V, ±0.05V and +0.03V, respectively. 

d. If necessary, readjust A2R22 until all three voltages are within tolerance. 

5·7. 30 MHz Reference Oscillator Frequency Adjustment. 

5-8. This procedure sets the frequency accuracy of the 30 MHz Reference Oscillator to 
within 5 parts per million. 

Required Equipment: 

Electronic Counter 

75 ohm Feedthru Termination 

NOTE 

-hp- Model 5328A 
with Option 010 

-hp- Model 11094B 

The -hp- 3336 must be ON for at least 30 minutes before making 
this adjustment. 

a. If the -hp- 3336 is equipped with Option 004, disconnect the special BNC to BNC 
adapter from the 10 MHz Oven Output and the Ext Ref Input. 

b. Connect the 3336's 75 ohm output to the electronic counter using the 75 ohm Feedthru 
Termination at the electronic counter's Hi Z input. 

c. Set the 3336 output amplitude to + 7.00 dBm (maximum) and frequency to 20 MHz. 

d. Adjust A3R30 until the counter reads 20 MHz as accurately as possible. The specifica
tion is 20 MHz, ± 100 Hz. 

e. If necessary, reconnect the special adapter removed in Step a. 

5·9. Option 004, High Stability Reference Frequency Accuracy. 

5-10. This procedure sets the frequency accuracy of the High Stability Frequency 
Reference, Option 004, to within I part in 10 million. 

Required Equipment: 

Electronic Counter 

75 ohm Feedthru Termination 

-hp- Model 5328A 
with Option 0 I 0 

-hp- Model 11094B 
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NOTE 

The -hp- 3336 must be connected to ac power for at least 72 hours 
before making this adjustment. 

a. Make sure the special BNC to BNC adapter, supplied with Option 004, is connected 
between the I 0 MHz Ref Output and the Ext Ref Input, and that the EXT REF annunciator 
is ON. 

b. Connect the 3336's 75 ohm output to the electronic counter using the 75 ohm Feedthru 
Termination at the counter's Hi Z input. 

c. Set the 3336 output amplitude to + 7.00 dBm (maximum) and frequency to 20 MHz. 

d. Set the electronic counter controls to resolve .I Hz. On the -hp- 5328A, this may make 
the counter overflow. This overflow condition does not affect the accuracy of the measure
ment, and the overflow digit may be determined by changing the resolution to I Hz. 

e. Adjust A9R7 until the counter reads 20 MHz as accurately as possible. The specifica
tion is 20 MHz, ± I Hz. 

f. If A9R7 does not have enough range, remove the access screw from the Coarse Fre
quency Adjustment on the Oven assembly. 

g. Adjust A9R7 to mechanical center and then, using a non-conductive tool, adjust the 
Coarse Frequency Adjustment until the counter reads 20 MHz as accurately as possible. 

h. Replace the access screw and readjust A9R7. 

5·11. Voltage Controlled Oscillator Range Adjustment. 

5-12. This adjustment sets the low frequency tune voltage to the VCO and checks the VCO 
frequency versus tune voltage range. 

Required Equipment: 

de Voltmeter -hp- Model 3466A 

a. With the -hp- 3336 in its turn-on condition, measure the de voltage at test point 
A21TPII 

b. Set the -hp- 3336 frequency to 60 MHz. Using a non-conductive tool, adjust A21Ll62 
until the voltmeter reads -3.00Vdc ± .OSV. 

c. Set the frequency to 10kHz. The voltmeter should read IOV ± 2V. 

5-13. Analog Phase Interpolation (API) Current Source Adjustment. 

5-14. This procedure adjusts the API current sources, reducing the corresponding API 
phase modulation sidebands to their minimum value. 

5-3 
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5-4 

Required Equipment: 

Spectrum Analyzer (low frequency) 
I to I Probe 

-hp- Model 3580A 
-hp- Model 10007B 

a. Set the 3336 output frequency to 5 001 000 Hz. 

b. Connect the spectrum analyzer to test point A21TPII using a 1:1 probe. 

c. Manually tune the spectrum analyzer to the I kHz component. It may be necessary to 
misadjust A21R76 to find this signal; however, once it is found, the analyzer will not have 
to be retuned. 

d. Adjust A21R76 until the I kHz signal is at its minimum amplitude. 

e. Change the 3336 frequency to 5 000 100Hz. 

f. Adjust A21R74 until the I kHz signal is at its minimum amplitude. 

g. Change the 3336 frequency to 5 000 001 Hz. 

h. Adjust A21R88 until the I kHz signal is at its minimum amplitude. 

i. The current sources that have been adjusted are API I, API 2, and API 4. API 3 and 
API 5 are not adjustable. 

5-15. Analog Phase Interpolation (API) Spur Adjustment. 

5-16. This procedure minimizes the API 100kHz spurs. 

Required Equipment: 

synthesizer 
impedance matching pad 
spectrum analyzer 
DVM 

I MHz low pass filter 

a. Set up the 3335A as follows: 

-hp- Model 3335A 
-hp- Model 85428B 
-hp- Model 141 T I 8552B/8553B 
-hp- Model 3466A or 
-hp- Model 3455A 
TT Electronics Inc. 
Model J903 

amplitude .......................... + 7.00 dBm (75 ohm output) 
frequency .......................... 20 MHz 

b. Set up the 3336 as follows: 

amplitude .......................... - 10 dBm 
frequency .......................... 20 MHz 

c. Connect the DVM and adjust the phase of the 3336 to obtain 0 volts ± 10 m V at the 
output of the filter, as shown in the following figure. 
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EXT REF. lrJ 
I -np- 3336 SPECTRUM ANALYZER (LOW FREQ.) 

~~~~:j£=trgf Vl' ·~ i I Hl-z I !_Z-~--~ ~-:~~ 0 Ojhil OUTPUT T 
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' ' OUT 5011 
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I 
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Figure 5-1. API 1 00 kHz Spur Adjustment Set Up 

NOTE 1 

This adjustment procedure applies only to newer -hp- 3336s with 
the A2I Frequency Synthesis board, not the original AI board. On 
the old AI assembly, RI07 is not adjustable. 

NOTE 2 

Although A2ITPJJ is used as a monitoring point in the previous 
adjustment (API Current Source Adjustment), paragraph 5-13), it 
cannot be used with this adjustment set-up because the 
14IT/8552B/8553B has a 50 !.l input only. 

d. Set up the spectrum analyzer as follows: 

range .............................. 0 - 11 MHz 
center frequency .................... 100 kHz 
scan width ......................... 20 kHz/ div 
bandwidth ......................... 3 kHz 
scan time .......................... 10 msec/div 
video filter ......................... I 0 kHz 
ref level ........................... - 40 dBm 

e. Misadjust A21Rl07 until the 100kHz spur is clearly visible. 

f. Zoom in on that spur by adjusting the center frequency and scan width then the band-
width and scan time until the analyzer is adjusted to: 

center frequency .................... -100 kHz 
scan width ......................... 0.1 kHz/div 
bandwidth ......................... 0.03 kHz 
scan time .......................... 0.2 sec/div 

5-5 
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5-6 

g. Switch the 8552B to manual scan mode and adjust the manual scan until the beam is 
on the spur. 

h. Switch the 141 T to non-storage 

i. Adjust A21R107 to minimize the spur. 

j. Return the analyzer to storage and internal sweep modes to make certain that the beam 
was centered on the spur. 

k. It will not be possible to get the spur down into the noise floor, but it should be possible 
to get it down in the area of - 60 dBm. 

5-17 Multiplier Input and Output Offset Adjustment. 

5-18 This procedure optimizes the balance of the voltage multiplier IC (A3Ull). 

Required Equipment: 

oscilloscope 
function generator 
50 ohm feedthru termination 

a. Set the -hp- 3312A as follows: 

-hp- Model 1740A 
-hp- Model 3312A 
-hp- Model 11048C 

Range ............................. I kHz 
Dial ............................... I 
Offset ............................. Cal 
Amplitude ......................... x 10 
Amp! Vernier ...................... Center 
Sym ............................... Cal 
Function ........................... Square Wave 

b. Set the -hp- 1740A as follows: 

Channel ........................... A 
Volts/Div .......................... 0.05V 
Main Trig ......................... Ext 
Time/Div .......................... 0.2msec 
DC ............................... Coupled 

c. Set the -hp- 3336A/B/C as follows: 

Frequency ......................... 10 kHz 
Amplitude ......................... 7.00 dB 

d. Connect + 5Vdc to the rear panel AMPTD MOD input on the 3336. 

e. Remove cable W23 on the A3 assembly. 

f. Connect the 3312A 50 ohm output to J23. 
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g. Monitor A3 TP4 with the oscilloscope and a 10:1 scope probe. 

h. Press AM ON (press blue button, then STORE 0-9 button). 

i. Adjust A3R69 for minimum modulation. 

j. Disconnect the + 5Vdc source from the 3336 AMPTD MOD input. 

k. Disconnect the 3312A from A3J23 and connect it to the AMPTP MOD input on the 3336. 

I. Connect the 50 ohm feedthru termination to A3J23. 

m. Adjust A3R33 for minimum modulation and adjust A3R68 for OVdc. 

n. Disconnect the 3312A and the 50 ohm termination from the 3336 and reconnect cable W23 

5-19. 2:1 Mixer Spur Adjustment. 

5-20. This procedure minimizes the 2: I intermodulation products of the mixer. The 2: I spur 
is a product of the second harmonic of the VCO and the reference fundamental. 

Required Equipment: 

impedance matching pad 
spectrum analyzer 

a. Set the 3336 as follows: 

-hp- Model 85428B 
-hp- Model 141T/8553B/8552B 

Frequency ......................... 10 MHz 
Amplitude ......................... -2.99 dBm 
Output ............................ 75 ohm 

b. Set the 141T/3583B/8582B as follows: 

Range ............................. 0- II MHz 
Center frequency ................... 10 MHz 
Scan time .......................... I msec/div 
Bandwidth ......................... 30 kHz 
Scan width ......................... 0.05 MHz 
Input attenuation ................... 0 dB 
Log ref level ....................... - 10 dB I 0 dB/ div 
Video filter ........................ 10 kHz 

c. Connect the impedance matching pad between the 75 ohm output on the 3336 and the 
spectrum analyzer's input. 

d. Adjust the center frequency of the spectrum analyzer to center the signal and adjust 
the log ref vernier to achieve a 0 dB signal. 

5-7 
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5-8 

e. while maintaining the signal in the center of the screen, adjust the spectrum analyzer 
as follows: 

Bandwidth ......................... 0.3 kHz 
Scan width ......................... 2 kHz/ div 
Scan time .......................... 1 sec/div 
Video filter ........................ 10 Hz 

f. Program the 3336 to 20 MHz and set the log ref level on the spectrum analyzer to - 30 dB. 

g. Switch the spectrum analyzer to manual scan mode and move the beam to the 10 MHz 
spur in the center of the screen, then switch to non-storage. 

h. Turn on PHASE entry with MODIFY at 1 o on the 3336. 

i. Adjust the phase through 360° and find the worst case spur. 

j. Adjust A3R115 to minimize the worst case spur. Adjust the phase through a full360° 
again and make sure that the worst case is <50 dB on the screen ( < 70 dB below the signal). 

5-21. -10.2 Vdc Reference Voltage Adjustment. 

5-22. This procedure sets the de reference voltage used in the DAC and the leveling loop. 

Required Equipment: 
de voltmeter -hp- Model 3455A 

a. Connect the de voltmeter to test point A4TP208. 

b. Adjust A4R269 until the de voltage at test point A4TP208 is -10.202V, ± .001V. 

5-23. Digital-to-Analog Converter (DACI Offset Voltage Adjustment 

5-24. This adjustment compensates for the offset voltage in the DAC. 

Required Equipment: 
de voltmeter -hp- Model 3455A 

a. Connect the de voltmeter to test point A4TP AMPL. 

b. Set the output amplitude to maximum ( + 8. 76dBm, 50 ohm output or + 7.00 dBm, 
75 ohm output). 

c. Adjust A4R40 (located between A4J4 and A4J9 -labeled DAC OS) until the de voltmeter 
reads + 10.000V, ± 1mV. 

5-25 Leveling Loop Amplifier Zero Adjustment. 

5-26. This adjustment compensates for the voltage offsets of the leveling loop amplifier. 

Required equipment: 

oscilloscope -hp- Model 1740A 
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a. Remove cable W24 from A4J24. 

b. Place jumper A4TP207,located midway between A4J2 and A4J23, in the test position 
(away from the A3 assembly). 

c. Place switches A4SI and A4S2, located beside A4J2, to the test position (away from 
the A3 assembly). 

d. Connect an oscilloscope probe to A4TP AMP ZERO, located beside A4SI. 

e. Set the 1740A in the the ground mode with .005 volts/div and adjust the vertical posi
tion so that the trace is on the zero reference line in the center of the screen. 

f. Put the oscilloscope in the de mode and adjust A4R208 (labeled AMP ZERO - located 
beside A4J23) for zero de offset at A4TP AMP ZERO. 

g. Return switches A4SI and A4S2 and jumper A4207 to their normal positions. 

5-27. Leveling Loop Bias Adjustment. 

5-28. This procedure balances the bias current to the thermal converter. 

Required Equipment: 

Oscillscope -hp- Model 1740A 

NOTE 

The 3336 must be on for 30 minutes before making this adjust
ment. 

a. Remove cable W24 from A4J24. 

b. Ground test point A4TP201. 

c. Connect the oscilloscope to test point A4TP AMP ZRO. 

d. Set the oscilloscope to de coupled, zero center, and 1 volt/div. 

e. Adjust A4R212 (located between A4J40 and A4TP207) to center the signal and main
tain it at the center of the screen. 

f. Increase the sensitivity of the oscilloscope and readjust A4R212. 

g. Repeat Step f until the oscilloscope is set at .005 Volts/div and the trace remains on 
the screen for at least 5 seconds. 

h. Remove the short from A4TP201 and reconnect W24. 

5-29. 75 ohm Output Level Accuracy Adjustment. 

5-30. This adjustment sets the absolute amplitude accuracy of the unbalanced outputs by 
accurately setting the minimum and maximum values of the amplitude's dynamic range. 

5-9 
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These values are set by adjusting the de offset and gain of the amplitude reference amplifier. 

Required Equipment: 

ac voltmeter 

50 ohm feedthru termination 
75 ohm feedthru termination 
75 ohm cable 

-hp- Model 3455A with Option 001 
or -hp- Model 3490A 

-hp- Model 1!048C 
-hp- Model 11094B 

NOTE 

The 3336 must be ON 30 minutes before attempting this adjust
ment. 

a. Connect the ac voltmeter to one of the unbalanced outputs, using the proper feedthru 
termination at the voltmeter's input. 

b. Set the output amplitude to -2.99 dBm using the 75 ohm output. Set the frequency 
to 10kHz. 

c. Adjust A4R259 until the ac voltmeter reads .1941 Vrms, ± .5 mV. 

d. Set the output amplitude to + 7.00 dBm. 

e. Adjust A4R261 until the ac voltmeter reads .6130 Vrms, ±I mV. 

f. Repeat Steps b thru e until both voltages are within their tolerances. Go to Step h if it is 
not possible to set these voltages. 

g. Set the output amplitude to + 3.00 dBm. 

h. The ac voltmeter should read .3868 Vrms, +I mV. If this voltage is out of tolerance, 
perform the following adjustments and ther try this adjustment again. 

• Multiplier Input and Output Offset (5-17) 
• -10.2 Vdc Reference Voltage (5-21) 
• DAC Offset Voltage (5-23) 
• Leveling Loop Amplifier Zero (5-25) 
• Leveling Loop Bias (5-27) 

5-31. Output Amplifier Flatness Adjustment. 

5-32. This adjustment optimizes the ac feedback in the output amplifier, insuring the flattest 
possible frequency response. 

Required Equipment: 

oscilloscope 
50 ohm feedthru termination 
75 ohm feedthru termination 

-hp- Model 1740A 
-hp- Model 1!048C 
-hp- Model 1!094B 
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a. Set the -hp- 3336 controls as follows: 

Active Output. ................................ 50 or 75 ohm 
Amplitude ....................... Max ( + 7.00 dBm, 75 ohm) 
Sweep Start Frequency ............................... I MHz 
Sweep Stop Frequency ............................. 20.9 MHz 
Sweep Time .................................... 0.01 seconds 
Sweep Type ......................................... Linear 
Fast Leveling .......................................... ON 

b. Connect the oscilloscope to test point A4TP203 using an ac coupled 10 to I probe. 

c. Adjust A4C109, using a non-conductive tool, until the error voltage is reduced to its 
minimum peak to peak amplitude with no discontinuities. 

5-33. 124/135/150/600 ohm Output Level Accuracy Adjustment. 

5-34. These adjustments set the absolute amplitude accuracy of the balanced outputs. 

NOTE 

Perform the 75 ohm Output Level Adjustment before adjusting 
these output levels. 

Required Equipment: 

ac voltmeter 

termination resistors 

124 ohm, 3336B only 
135 ohm, 3336B only 
150 ohm, 3336A only 
600 ohm, 3336A and 3336B 

-hp- Model 3455A with Option 001 
or -hp- Model 3490A 

-hp- Part No. 0698-6284 
-hp- Part No. 0698-5197 
-hp- Part No. 0757-0715 
-hp- Part No. 0698-5405 

NOTE 

The 3336 must be ON for 30 minutes before attempting this ad
justment. 

a. Terminate a balanced output with the corresponding termination resistor. 

b. Connect the ac voltmeter to the terminated output. 

c. Activate the output and use the following table to determine: 

-the -hp- 3336 amplitude setting 
-the -hp- 3336 frequency setting 
-the component to adjust 
-the ac output voltage to adjust to 
-the ac output voltage tolerance 

5-11 
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Freq. Amplitude Component Output Voltage 
Output Setting Setting To Adjust Voltage Tolerance 

124 ohm 50 kHz + 1.76 dBm A4R257 .4312 ±I mY 

135 ohm 50 kHz + 1.76 dBm A4R255 .4500 ±I mV 

150 ohm 50 kHz +1.76 dBm A4R257 .4743 ±I mY 

600 ohm 10kHz +7.00 dBm A4R256 1.7341 ±7.4 mY 

e. Repeat Steps a thru c until all of the unbalanced outputs have been adjusted. 

5-35. X Drive Final Voltage Adjustment. 

5-36. This adjustment sets the final voltage of the X drive ramp to + 10.5 Ydc. 

Required Equipment: 

de voltmeter -hp- Model 3466A 

a. Connect the de voltmeter to the -hp- 3336 X Drive output. 

b. Starting with the -hp- 3336 in turn-on condition, set the Sweep Time to .999 seconds. 

c. Press the -hp- 3336 SINGLE key twice. The first actuation resets the sweep to the start 
conditions and the second starts a single sweep. 

d. At the end of the sweep, the de voltmeter should read + 10.5 Ydc, ± .05 Y. If the 
voltmeter reads less than + 10.5 Ydc, adjust A4R6 slightly clockwise. If the voltmeter reads 
more than + 10.5 Ydc, adjust A4R6 slightly counterclockwise. 

NOTE 

The voltmeter will not respond directly to the adjustment of 
A4R6. The effect of the adjustment can only be seen after another 
single sweep. 

e. Press the SINGLE key twice to execute another single sweep. 

f. Readjust A4R6 and execute single sweeps as necessary until the end voltage is + 10.5 
Ydc, ± .05 Y. 

g. Check the decay rate of the X Drive voltage. The final voltage should decay at less than 
10 mY/second. 
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Top View 

A10/A11 

A7/A8 

Bottom View 

Figure 5-2. Location of Printed Circuit Assemblies. 
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6-1. INTRODUCTION. 

SECTION VI 

REPLACEABLE PARTS 

6-2. This section contains information for ordering replacement parts. Table 6-3 lists parts 
in alphanumeric order of their designators and indicates the description, -hp- Part Number 
of each part, together with any applicable notes, and provides the following: 

a. Total quantity used in the instrument (Qty column). The total quantity of a part is 
given the first time the part number appears. 

b. Description of the part. (See List of Abbreviations in Table 6-1.) 

c. Typical manufacturer of the part is a five-digit code. (See Table 6-2 for List of 
Manufacturers.) 

d. Manufacturer's part number. 

6-3. Miscellaneous parts are listed in Table 6-3 following their respective assemblies. 
General miscellaneous parts are listed at the conclusion of Table 6-3. 

6·4. ORDERING INFORMATION. 

6-5. To obtain replacement parts, address order or inquiry to your local Hewlett-Packard 
Field Office. (See List of Office Locations at the end of this manual.) Identify parts by their 
Hewlett-Packard part numbers. Include instrument Model and serial numbers. 

6-6. NON-LISTED PARTS. 

6-7. To obtain a part that is not listed, include: 

a. Instrument model number. 
b. Instrument serial number. 
c. Description of the part. 
d. Function and location of the part. 

6-8. PROPRIETARY PARTS. 

6-9. Items marked by a dagger (t) in the reference designator column are available only for 
repair and service of Hewlett-Packard instruments. 

6-10. PRINTED CIRCUIT ASSEMBLIES. 

6-11. Printed circuit assemblies are listed in Table 6-3. An itemized parts listing of each 
assembly is located in the service group associated with each printed circuit assembly. 

6-1 
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6-12. ATTENUATOR EXCHANGE PROGRAM. 

6-13. The repair of the attenuator used in the -hp- 3336 with Option 005 is not easy and is 
best done at the factory by experienced personneL Furthermore, the equipment needed to 
verify the attenuator accuracy after it is repaired is expensive and not always immediately 
available. For these reasons an exchange program has been established that allows the 
customer to trade his bad attenuator for a fully certified rebuilt attenuator at a reasonable 
cost. For more information, contact your nearest -hp- Sales and Service Office and ask 
about the Blue Stripe Exchange program. A list of Sales and Service Offices can be found at 
the back of this manuaL 
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Table 6-1. List of Abbreviations. 
UIREVIATIOIS 

hem lcyclelsl per second I '" nega!lve poswve zero " sl1de 
!zero temperature coefhcrentl SPOT Single pole double-throw 

onsr<:le drameter nanosecondlsl ~ to-9 seconds SPST songle-pole srngle-throw 
rmpregnated not separately replaceattle 

rncandescent " tantalum 
rnsulatoontedl ohmlsl " temperature coeflrcrent 

oW order by descnpt!On T•02 tot an rum doo.,de 
kdohmlsJ - t0 1 3ohms " outsrde drameter '"" toggle 

k•lohertz - to+ Jnerll ,, tolerance 

' peak. I rom tr<mrner 
rnductor ,, prcoamperelsl TSTR transrstor 

lrnear taper " pronted CofCUit 
loganthmrc taper ,, prcolarad(s) 10-12 farads ~oltlsl 

"' peak mverse voltage oltemotrng current "'orkmg voltage 
mrl.,ampere(s) : 10- 3 amperes p.'O part or ~ar~able 

megahertl - 10• 6 hem ,, pOSitiOn(s) vdcw d~rect current workong voltage 
megohm(sl ~ to•6ohms poly polystyrene 

matalfrlm ,, potentrometer w watt(s) 
manufacturer ,, peaK-to-peaK W' W1th 

mrlhsecond ,,. parts per mdlron wor~rng onverSe ~oltage 
mounMg prec preciSion (temperature coellrcoent w'o wrthout 

mrllovoltlsJ ~ 10 3 volts long term stabdrty and-'01 tolerance! Wlfewound 
mocrofaradiSJ 

mrcrosecondlsl resostor 
mrcrovolt(sl - 10-6 volts "' rhodrum 

Mylar@ 'm' root-mean-square optimum value selected at factory, 

'"' rotary average value sho"'n I part may be om;ttedl 
nanoamperelsl - lQ_g amperes no standard type number asSigned 

normally closed "' selenoum selected or specoal type 
sect seeM niSI 

norma)lv open ,, srlocon ® Dupont de Nemours 

D£$1GIATORS 

frlter Q transrstor " termonal stfop 
heater QCO tfansrstor-doode c mrcrocrrcurt 

Integrated CirCUli Rip I resrstorlpackl ' vacuum tuba. neo~ bulb. photocell. etc 
Jack "' thermiStOr w cable 

relay ' SWitCh ' socket 
onductor ' transformer '" lempholdar 

meter " tetmonal board " luseholder 
mecha~rcal par! " thermocouple crystal 

plug " test pornt netwo<K 

Table 6-2. Code List of Manufacturers. 

Allen-Bradley Co. 
Texas lnstr Inc Semicond Cmpnt Oiv. 
RCA Corp Solid State Div. 
KDI Pyrofilm Corp. 
Motorola Semiconductor Products 
Fairchild Semiconductor Div. 
TRW Inc Burlington Div. 
Sprague Elect Co. Semiconductor Div. 
Signetics Corp. 
Mepco/Eiectra Corp. 
Emcon Div. ITW 
Transitron Electronic Corp. 
Corning Glass Works (Bradford) 
Varadyne Inc. 
National Semiconductor Corp. 
Hewlett-Packard Co. Corporate Hq. 
lntersil Inc. 
Bourns Inc. Trimpot Prod. Div. 
Advanced Micro Devices Inc. 
Centre Engineering Inc. 
Sprague Electric Co. 
Electro Motive Corp. Sub IEC 
Johnson E F Co. 
TRW Inc. Philadelphia Div. 
Littelfuse Inc. 
TRW Capacitor Div. 
Dale Electronics Inc. 

. ...... 
Milwaukee, WI 53204 
Dallas, TX 75222 
Somerville, NJ 08876 
Whippany, NJ 07981 
Phoenix, AZ 85062 
Mountain View, CA 94042 
Burlington, lA 52601 
Concord, NH 03301 
Sunnyvale, CA 94086 
Mineral Wells, TX 76067 
San Diego, CA 92129 
Wakefield, MA 01880 
Bradford, PA 16701 
Santa Monica, CA 90404 
Santa Clara, CA 95051 
Palo Alto, CA 94304 
Cupertino, CA 95014 
Riverside, CA 92507 
Sunnyvale, CA 94086 
State College, PA 16801 
North Adams, MA 01247 
Willimantic, CT 06226 
Waseca, MN 56093 
Philadelphia, PA 1 91 08 
Des Plaines, ll 60016 
Ogallala, NE 69153 
Columbus, NE 68601 



Replaceable Parts Model3336A/B/C 

'" " ' '" 
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comp 
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OPOT 
DPST 

elect 
encap 

m ,,, 
GaAs 
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G• 
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co 
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6-12. ATTENUATOR EXCHANGE PROGRAM. 

6-13. The repair of the attenuator used in the -hp- 3336 with Option 005 is not easy and is 
best done at the factory by experienced personneL Furthermore, the equipment needed to 
verify the attenuator accuracy after it is repaired is expensive and not always immediately 
available. For these reasons an exchange program has been established that allows the 
customer to trade his bad attenuator for a fully certified rebuilt attenuator at a reasonable 
cost. For more information, contact your nearest -hp- Sales and Service Office and ask 
about the Blue Stripe Exchange program. A list of Sales and Service Offices can be found at 
the back of this manuaL 

Sliver 
alurn1num 
ampere(sl 

gold 

capacitor 

coefhcrent 

cornpos11ron 
connectron 

deposited 
double-pole double-throw 

double-pole Single-throw 

elewolyt1C 
encapsulated 

faradfsl 
I reid effecttransostor 

lrxed 

galloum arSenode 
gogahertz - t 0 • 9 hertz 

guardledl 
germanrum 
groundledl 

henry(resl 
mercury 

assernblv 
motm 

batle<y 
capac•tor 

d1ode or thyrrstor 
delay lone 

lamp 
m'5C eieC!rOOIC part 

Mfr. 

••• 
01121 
01295 
01928 
03888 
04713 
07263 
07716 
13606 
18324 
19701 
20932 
24046 
24546 
26654 
27014 
28480 
32293 
32997 
34335 
51642 
56289 
72136 
74970 
75042 
75915 
84411 
91637 

fuse 

,, 

'" rmpg 
•ned 
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"" '"" 
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Table 6-1. List of Abbreviations. 
UIREVIATIOIS 

hem lcyclelsl per second I '" nega!lve poswve zero " sl1de 
!zero temperature coefhcrentl SPOT Single pole double-throw 

onsr<:le drameter nanosecondlsl ~ to-9 seconds SPST songle-pole srngle-throw 
rmpregnated not separately replaceattle 

rncandescent " tantalum 
rnsulatoontedl ohmlsl " temperature coeflrcrent 

oW order by descnpt!On T•02 tot an rum doo.,de 
kdohmlsJ - t0 1 3ohms " outsrde drameter '"" toggle 

k•lohertz - to+ Jnerll ,, tolerance 

' peak. I rom tr<mrner 
rnductor ,, prcoamperelsl TSTR transrstor 

lrnear taper " pronted CofCUit 
loganthmrc taper ,, prcolarad(s) 10-12 farads ~oltlsl 

"' peak mverse voltage oltemotrng current "'orkmg voltage 
mrl.,ampere(s) : 10- 3 amperes p.'O part or ~ar~able 

megahertl - 10• 6 hem ,, pOSitiOn(s) vdcw d~rect current workong voltage 
megohm(sl ~ to•6ohms poly polystyrene 

matalfrlm ,, potentrometer w watt(s) 
manufacturer ,, peaK-to-peaK W' W1th 

mrlhsecond ,,. parts per mdlron wor~rng onverSe ~oltage 
mounMg prec preciSion (temperature coellrcoent w'o wrthout 

mrllovoltlsJ ~ 10 3 volts long term stabdrty and-'01 tolerance! Wlfewound 
mocrofaradiSJ 

mrcrosecondlsl resostor 
mrcrovolt(sl - 10-6 volts "' rhodrum 

Mylar@ 'm' root-mean-square optimum value selected at factory, 

'"' rotary average value sho"'n I part may be om;ttedl 
nanoamperelsl - lQ_g amperes no standard type number asSigned 

normally closed "' selenoum selected or specoal type 
sect seeM niSI 

norma)lv open ,, srlocon ® Dupont de Nemours 

D£$1GIATORS 

frlter Q transrstor " termonal stfop 
heater QCO tfansrstor-doode c mrcrocrrcurt 

Integrated CirCUli Rip I resrstorlpackl ' vacuum tuba. neo~ bulb. photocell. etc 
Jack "' thermiStOr w cable 

relay ' SWitCh ' socket 
onductor ' transformer '" lempholdar 

meter " tetmonal board " luseholder 
mecha~rcal par! " thermocouple crystal 

plug " test pornt netwo<K 

Table 6-2. Code List of Manufacturers. 

Allen-Bradley Co. 
Texas lnstr Inc Semicond Cmpnt Oiv. 
RCA Corp Solid State Div. 
KDI Pyrofilm Corp. 
Motorola Semiconductor Products 
Fairchild Semiconductor Div. 
TRW Inc Burlington Div. 
Sprague Elect Co. Semiconductor Div. 
Signetics Corp. 
Mepco/Eiectra Corp. 
Emcon Div. ITW 
Transitron Electronic Corp. 
Corning Glass Works (Bradford) 
Varadyne Inc. 
National Semiconductor Corp. 
Hewlett-Packard Co. Corporate Hq. 
lntersil Inc. 
Bourns Inc. Trimpot Prod. Div. 
Advanced Micro Devices Inc. 
Centre Engineering Inc. 
Sprague Electric Co. 
Electro Motive Corp. Sub IEC 
Johnson E F Co. 
TRW Inc. Philadelphia Div. 
Littelfuse Inc. 
TRW Capacitor Div. 
Dale Electronics Inc. 

. ...... 
Milwaukee, WI 53204 
Dallas, TX 75222 
Somerville, NJ 08876 
Whippany, NJ 07981 
Phoenix, AZ 85062 
Mountain View, CA 94042 
Burlington, lA 52601 
Concord, NH 03301 
Sunnyvale, CA 94086 
Mineral Wells, TX 76067 
San Diego, CA 92129 
Wakefield, MA 01880 
Bradford, PA 16701 
Santa Monica, CA 90404 
Santa Clara, CA 95051 
Palo Alto, CA 94304 
Cupertino, CA 95014 
Riverside, CA 92507 
Sunnyvale, CA 94086 
State College, PA 16801 
North Adams, MA 01247 
Willimantic, CT 06226 
Waseca, MN 56093 
Philadelphia, PA 1 91 08 
Des Plaines, ll 60016 
Ogallala, NE 69153 
Columbus, NE 68601 



Reference 
Designation 

., 
A;>C 1 
A;>Cl 
J.;>C J 
A;>C<I 
A,:OC'i 

A;>Co 
A ?C7 
l;>CA 
l?C9 
A;>C 1 0 

l;>C 11 
A2C 1? 
A;>C 1 u 
A ?C 1 S 
l?Ctb 

I;>C \7 
A;>Ctl 
A2C19 
A2C20 

A ?CFI 1 
A;>C~<? 

l2CR~ 
a;>C~<~ 
A?CI<"l 

A2CR7 
A;>CRA 
A ;>C!<O 
A;>CRto 
A;>CRt;> 

A ;>C_, t! 
A?CRtq 
A;>C~<t5 

A ;>CII t b 

A2CR17 
A2CR18 

A;>F;> 

A ;>J;> 
A?J3 

A;>RO 
OFI7 
A;>Rll 
A;d<'l 

A2R10 

A;>R 1 I 
I ?R 1? 
A ;>R I~ 
A;>Rttl 

A2R15 

l;>FI 1 b 
A2R 17 
I?FI tit 
A ;>FIt 0 
l?FI2D 

HP Part c 
Number o 

oton.J5ne 
O!bV•JSne 
O!I>O•l51Ji8 
l'li~>O•JS5e. 
ntAO•<'bl5 

nuo .. J5oe 
O!llll•'IJOO 
0 I ~(loo2b)'5 
DJ!!I)•llb\0 
0\bOoo)/IIU'I' 

0\bOoo\')~1'1 

OlbD•4'i71 
l')jl~ .. t701 
n toc-Ht~7 
OJAO•?IliB 

nJ~n.n<~2J 

() \1'111-11423 
0180-3008 
0180-2823 

tqo1 .. ooo<' 
t9ot .. noo2 
19nt .. oOb<' 
1901·0002 
1902·0025 

1902-3214 
tq~I•OiliiO 

I 902•07?'1 
'""~·0200 
t qol-01'110 

190!·00~11 
1911\ .. 1)0111) 
t9ot .. o5t8 
I 90 1•011'1~ 
1901-0535 
1901-0518 

1200-0i!lb\ 
120~-oeot 

1251·103~ 
1251•3751) 
1251·37511 
12'5\•'l<'llb 

\ll'!a .. oll911 
!853·00M 
185hll215 
!853•00/lq 
\A'ill•02\lj 

1854·0071 
18'5a .. oM2 
1~53·0118q 

0757 .. 110183 
0757-0283 
rb!I] .. OI03'5 
OA 1 I ·2"illb 
neA3,.J9?5 

~757-nl!!o 

075hOOI"n 
ObAl•<'Ol'i 
00113•11125 
0811-0548 

nb"'3•10Z5 
00A] .. 117!'5 
00~]•1525 
Ob,O.J .. t(lt'i 
0757-0404 

0757-01111] 
07'i7.oOIIOI"I 
Ob!ll•'il2'i 
0083-?70'i 
ooq8 .. oloo 

' ' ' ' l 
' " l 

' • 
• 
' ' • 
I 

l 
l 
6 
1 

' ' 

0 
1 
1 
6 

1 

' 5 

' ' l 
" ' 
l 
l 
l 

• 
2 

• 
0 

" 1 
3 

Qty 

1 

' I 
I 

' 
l 

' I 

' 1 

' 1 

Table 6-3. Replaceable Parts 

Description 

CA~ACITQQ .. FXD ttl' +!I0•2nl SOVOC CEQ 
CA~AtlTO~•F•O tUF +80·201 Sn~CC CEQ 
CA~AC!TOQ•FXD ,IUF +•201 50VDC CEQ 
CAPACITOR•FXD ,IUF +•2Dt SOVOC CEQ 
CAPACITQR•FXO 111011UF+50•10X 35VOC 4L 

Cl~~ClfQQ .. FXO 1UF t80•2Dl SOVDC CEQ 
CA~ACJTOR•FXO 11,7U'+•20l IOVOC TA 
CAPlCITOR .. FX~ ]II~IIUF•SO•IOl l5VOC AL 

CAPACITQQ,.FXQ 1UF +811 .. 211X 50VDC CE~ 
CA~ACTTO~·~XO ,1UF t80•?0l SOV~C C[Q 
CAP~CITD~-~~~ o.B,JF+·PDX b~OC fA 
(APAC!TOQ•FX~ ,C1~U' t•?Dt So~OC CER 
CAPACTTOR•FXO I?~IJF+50•10X b,~~OC AL 

C~PACITO~•FXO IIIOU,t50•1Dl iSV'C AL 
CA~ACifQQ.FXO 1nOUFt50•10l ?5~DC Al 
CAPACITOR-FXD 470 UF 35V 
CAPACITOR-FXD 470 UF 6.3V 

OlOOE·P~~ QECT tOOV bA 
OlODE·P~~ QEC? 100~ bA 
OlODE•P~Q ~ECT \OOV bA 
OIODE·P~~ QECT 10~~ bA 
DTOOE•ZN~ 10~ 5l 00•7 ~0•,11~ TC•+,OO' 

DIODE-BKDN 16.2V 
OIOOE·S~ITC~I~~ lOY SOMA PNS OO•J5 
OJODE•lN~ ~~~2~ b.i~ 51 OO•T PO•,II~ 
T~YRISTOR·SCR PNbiiOO T0•P20A8 VQR~•5~ 
OICDE·S~!TC~I~G Jn~ 5n~A ?NS 00·35 

OIODE·S~TTCMIN~ Jn~ SoMA 2,9 OO .. J5 
OI~OE·S~ITC~ING 3nV So~A 2~9 00,.3'5 
OICIDE·SC~<On'I(V 
OIOOE'"S~ITC~<I~G l~Y SOMA ?NS 00•35 
DIODE SM SIG 10V 
DIODE 70V 410MW 

'USE .5A ?Snv SL0•6~0 1,2SX,2S UL 

SOCI(Ef .. XSTR l•CO'>~T 

SOC~ET•XST~ l•CO~T 

RE~AV IC b~OC•COIL lA ll'iVAC 

CON~ECTOQ b•PI~ ~ POST TYPE 
CO~NECTO~ IO•PIN ~ POST TYPE 
CONNECTO~ 11\•PJN ~ POST TYPE 
CCNNECTOQ ]•PIN ~ POST TYPE 

TQANSISTO~ N~N SJ P0•2DOM~ FT•350~I<Z 

TQANSISTOR Q~P OINiq!T SI PO•P'~O~~ 
TQANSISTO~ NPN Sl PD•J5n~~ FT•30QM~<Z 

T~ANSISTO~ PNP ?~191? SI PD•200~~ 
T~AN!ISTOQ NP~ Sl P0•350~~ FT•lODMI<Z 

TQANSISTGR ~P~ SI PD•300~~ FT•?oo~~z 

T~A~SIST~~ NP~ SI PO•t'i~ FT•51"1~~<z 
TQA~SlSTOR PN~ ?~4~!7 Sl ~0•2~0~~ 

~ESISTOR 2~ ll .1?5~ F TC•0••100 
RESISTOR 2~ !~ :1?5~ , TC•Ot•tnn 
QESISTO~ ?OK St ,25~ FC TC••~(\01•80~ 
~ESISTOQ .'ib 5' .5~ =~ TC•0+•100 
RESISTOQ J,qK ~l .25~ FC TCI•40nJ•?~O 

RESISTOQ IK 1l ~125~ F TC•o+.IOO 
RESISTCQ 1~ ll .125~ F TCIOt•IOO 
QESISTOR 20K 5X ,25~ FC TC••IOQ/t~nn 
RESISTOR IK 5X :Ps~ ~C TC••400/+ono 
RESISTOR .47 5% .5W 

R€SISTOR 1~ 5' :25N FC TC••UQO/+bOO 
QESISTO~ 11?0 5t ,015~ FC TC••IOO/tbOO 
RESISTOR 1,5K ~l .25~ FC TC•·UD0/•700 
RESISTOR to~ 5l ,25~ FC TC••II00/+5011 
RESISTOR 130 1% 

RESISTOR B,l5K IX ,125~ ~ TCtl'l+•l~O 
FIESISTOQ bi,9K IX ,125~ F TCt~+•IOO 
RESISTO!I 5,1~ SX ,25N Ft TCt.4001+700 
RESISTDQ 27 5X :25N FC TC•·~D~It50D 
RESISTOR \OK ,\X ,125~ ~ TCtDt•25 

Mfr 
Code 

z&q&o 
28U80 
281180 
281180 
!?!180 

2!1180 
5b21l4 
2811!~ 
2811!0 
28480 

281!(1 
?81180 
5b?8q 
281180 
28180 

2@-~!o 

28118(1 
28480 
28480 

0~713 
n4T 13 
OU713 
011713 
284!0 

28480 
281180 
OU113 
nt ~28 
281180 

2811!0 
?8480 
28l.IAQ 
28180 

28480 
28480 

2AII80 
?81180 
2e118n 
?8180 

28480 
117203 
n 11111 
0 72bl 
{J117ll 

2115110 
?1151.10 
0 1121 
?5042 
01 121 

2151b 
.)U511b 
0 1\21 
o IIi! 1 

28480 

:1 IIi! 1 
0 11 i! I 
011 21 
0 Ill\ 

28480 

24511b 
24511b 
~I 121 
0 I! l 1 
28118 (\ 

See introduction to this section for ordering mformation 
*lndieates factory selected value 

Mfr Part Number 

0]325•bb50.i! 

nUO•l50! 
0100•3508 
0100•3558 
nto~·3558 
0180•2035 

010~·3!08 
!'50011?5~00IOA2 
0\80•2b35 
0180•11010 
Olb0•3817 

01b0•}50& 
Olb0•115?\ 
t50Db85X000bA2 
Olb0•3!47 
0 180•2!23 

(1180•01123 
1111!0•0112] 
0180·3008 
0180-2823 

~Q751 

"'FI?!I 
~Q751 

"R751 
!902•0025 

1902·3214 
lqOI•OOIO 
1 N825 
2~bl00 
lqOI•OOIIO 

lq01•0040 
\90\•00110 
1~01•05\8 

lqOI•OOIO 
1901-0535 
1901-0518 

120~•0bb1 

1200•0bb1 

1251•H38 
1251•3750 
1251•3750 
125\•IOi!lb 

185~·00'111 

2~4'117 
21oi]~OI 

2NI'I\7 
<'"J"nu 

ISSIO•IIOTI 
"Jfi!i! J 
2'JII'I\7 

c~.\/8 .. TO•i!001•~ 
CI0•\18-TO•i!OO\•F 
CS2035 
eli .. 2o-t "'"Q 5o .. J 
CB3q25 

Cll .. l/~.to.I001·' 
Cll .. ll8•fO•I~Ol•~ 
C~?035 
C8t025 
0811-0548 

Cllto25 
CB111s 
C81525 
CS I 0 I 5 
0757-0404 

CU .. 1/! .. TO•Il25t•F 
CII .. \18•TO•Oiq2•F 
CB5125 
CB270'5 
0091!•0]00 

6-3 



Reference HP Part c 
Designation Number D 

6?~.:01 ooAJ·1 ~1'5 , 
'"""" ~too .. J?Cib • Ai!AB ne.<~ll•bt>ICI • l<"A<!U 0!>98 .. 0321\ • A2R2'5 Obllloo!OI"l , 
lj!R.:Ob Oo'llloo~ICI\ ' A~R2' Ot:,<IP.•!Iflbll , 
A;>A;?A no<IA-~'512 ' !?ROlli oo~l-tn1c; , 
42R 3~ Ob~l•t 035 I 

6?'<P ~~~~q .. u??C. ' A;~RB ''b'HI•blC~ ' '?~q~ no~3•t0~5 ' l?R3'i (\b.O.J•?035 ' A2R36 0686-5115 2 

A?RH 011~&•5115 ' A2R41 0683-1005 5 
A2R42 0683-1625 5 
A2R43 0683-3025 3 

A?S I ]Ill 1•1 I~? ' A?S? 11~1-~0'1,? J 

62lll Jllnb·~~Qb , 
A?U? 182b•Ol'~b 0 
A('U) !l'l?b•Olllb 0 

A;>U~ t~'~?b•nlllb 0 

A2V1 0837-0120 0 

A?H;> ?ltr-n2bll 0 

A2MP1 03325-51101 
A21>o\P2 03325-21101 
A2MP3 0340-0564 

A2Ql 18S3-0453 
A2Q2 1854-0800 
A2Q3 1853-0450 
A2Q12 1853-0450 14 I 
A2013 1853-0066 8 

7120-6712 
0340-0620 
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Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

RESISTOR 1(10 51: , ?5" FC TC••III\01+'51\11 Olill 
I II[SI!TOR·TR~R " \Ol C TOP-AOJ 11•TAN 2!11110 
I RESISTOR 15' -" ·.I 0!'5"' , TC•0+•2'5 21111111\ 
I RESUTOA "ll< -" ,12'5!1 F TC•0+-2'5 01111111 

IIIESISTOR too 511: .H~ FC TChUOO/t"lOO Ol!ll 

I IIESJSTOR \2,5l< ·" ,\25~ , TC•0+•25 !CITO! 
I IIEStSTOI< ll,b'll< -" ,!25~ F Tt•0+•2'5 jCITO\ 

I IIESt!TOR \,\IlK " ,125"' F TC•O+•IOO 211'5411 
RESTSTCt'!_ 100 5t: ,i'5" FC TC••II00/+'500 OIUI 

I RESISTOR 101( '51 ,2'5tj FC TC .. II1HIIt'700 01121 

I ~ES!STOI< 11,'71( '5'1: ,25~ FC TC••IIOOI+1on 01121 
RES]STOI< 10< -" .125w F TC•0+•25 2!1.180 

I RESUTN< 1 OOI( '5'1: ,2'5~ FC TC••'IO~ItBnn 01 Ill 
RESJ!TOII 201( 5'1: • 2511 FC TC••'IOOitBOn 0 lti!l 

I RESISTOR 510 5% 28480 

I ~ESISTOFI 510 '5'1: ,!ill cc TC•0+'52CI 01121 

I RESISTOR 10 5% .25W 28480 
I RESISTOR 1600 5% .25W 28480 
1 RESISTOR 3000 5% .25W 28480 

I S~ITC~·SL SPOT ~INTI! ,SA 125\IHIQC " 28'180 
I SIIIlCI-<•SL !)POT STO ~A 250~AC SlOR•LUG 281180 

I OIOn(·F~ BRDG .?00\1 26 011711 

' IC QP A~P GP DUAL !•OIP•P 210111 
IC QP A~P GP DUAL 8•DIP•P 210111 
!C OP A~P GP DUAL 8•0IP•P 210111 

I VARISTOR 130V 28480 

I F IJS E~OL DE R .C l...l P TVPE,250 .. FUSE 281180 

MECHAN 1 CAL PARTS 

1 ~T S 1 NK ASSY 2 848 0 
I ~T SINK 28480 
J 1 NSUL - XSTR 28480 

' XSTR c" s 1 01698 
1 XSTR 'c' 51 28480 

' XSTR CNC 51 0 20 3 7 
I TRANSISTOR MJE371K 28480 
I TRANSISTOR 2N4250 28480 

I LBL WARNING 28480 
I INSULATOR 28480 

See introduction to this section for ordering mformatmn 
*Indtcates factory selected value 

Mfr Part Number 

C!l\015 
ilOO•U'HI 
OIICIII•OOIII 
P~E'5'5•tiii•TCI•500I•I 
Cllt a 15 

~FIICI/8•TCI•t252•B 
~FUCIIII•T4•8biii•B 
CII•I/8•TO•Itllt•F 
C!'ll o 15 
CIHOl5 

CB111l'5 
OC98•UOC 
CB!0'15 
CUOl5 
0686-5115 

EB5!1'5 
0683-1005 
0683-1625 
0683-3025 

?.!01•1 tU 
3101•it0'12 

f<!OA202 
lf<I358N 
L~l'58N 
L~l'58N 

0837-0120 

2\IO•Oi!b'f 

03325-61101 
03325-21101 
0340-0564 

TlP36 
1854-0800 
MJE371K 
1853-0450 
1853-0066 

7120-6712 
0340-0620 



Reference HP Part c 
Designation Number D 

" OHJb•COSC~ J 

A !C t 0\tiO•l'S'!i~ • 
A 3C2 our.-31!117 • 
AJC l O!bO•Olb2 , 
A JCI.I l')lbhOlb2 , 
AJCt. ouo-Hu7 • 
A JC7 01110•220'1 ' A3C8 0180•(12211 ' A}Cq 0tbh35'511 • 
A lC 1 I O!!IO•OI7ll • 
A JC 12 01 ~/1•111 Qt ' 
AJCn OIIIO•OIQQ ' A JC 14 Olb0 .. 2ibtl ' A JC 1 & ntiiii•Ha7 • 
A !C 1 1 01110•38117 • 
A JC! ~ (1\110·0~011 ' 
AJCIQ 0100•31.1117 • 
A 3C21 nt~o-otQ1 " nc 22 ~ IIIO•OJQ1 8 

A]C ~' nt•n-Pt~b 5 
A 3C.?a Olbi'J•3551! • 
A3C2& OlbO•HII? • qcn OIIJO•J8Q7 • 
A ~cze Olbll•'5841 • 
l3C2Q 1'1lb0•3B41 • 
IJC 3 I 0tiii'I•02lQ 1 

AJCV 01!10•17<1& ' A1CH otoo-~556 • 
A JCJII !l\bll·lB117 • 
.6 3Clb 0100•]!1117 • 
A JCJ1 1'1!110·18117 • 
A 3C 38 OIIIO•'IIU1 • 
A 1C 3q Otbo .. HU7 • 
AJCII! 01b0•38117 • 
A 3CII2 01&0·352(1 ' A1CII 1 Olb0•22bl • 
A 3C111.1 Olb0•22'5'> I 
AJC~b 0!0~•3!141 • 
A 3Ca7 111110•3085 , 
A]Caq Olt>0•3~Q7 • 
A )Co; 1 OH.O•Vl<11 • 
A JCS? 01&0·111117 • 
AJC'$1 ot~:on-J!Ia? • 
A JC5U I'J111~-Illqb J 
A3C'ib Olb!\•HII? • 
AJC'i7 011:>()•.??0'5 ' 
AJC'iP. OhO•~t'0'5 J 
A JCSq Olb0•3SQ7 • 
AJCII 1 0\bi'J·J"'~' • 
A JC 1 Iii lilbll•31i'58 ' A1C I lib Olb0,.2t''52 • 
AH I ~1 ~lb~·i!lbb ' AJCtol! nt•o-IHb 5 
AlCJoQ OlbO·t'201 , 
A JC Ill 0\bli·Ut>ll ' A 3C 112 lltb0•2J07 ' 
A3Cit! li\b~·22b0 8 
A JC II a Olt>0•2H1 ' A)C II b 0\I'IQ-1711!> 5 
AJC 1 17 0tt.n .. ,A~1 • 
AJC 11 8 ntoo-38117 • 
A JC I I q 0 I ~~~-11:1~7 • 
AJC I ?0 OIIJI'J•12QII • 
A ~c 111 0\Uil•QIQI\ , 
l3CU.? 01111)·22'51 , 
AlC1?3 0140•QPIO 1 

Alt1?11 01!>0•?.21111 8 

'JC 12b 0\40•1JIQQ , 
A3CP7 O!b0•12'51 , 
AJCI28 otao.o1Qo , 
A3C\2Q Olt>0•221111 ' 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

I FREQ, REF P,~. ASSE"BU 2!1.1!1'1 

' CAPJCITOR•FWI) • , uF +oo?OX '!ir>VDC CEil 281180 

" CAPACITOR•~'"XD ,nt'iuF +oolOX 'SOVDC '" ;>811!!" 

' CAPACITOI=I•FXO '511'11>F +•SX l'iOVOC '-'IC~ 284!0 
CAI>AefTO~•FXD StOPF +•SX !OOVOC "ICA .:!81.180 
CAI>AC ITOII.FXD ,I') 15UF +•lOX '!IOVOC CI!:R 281.180 

I CA~'AC!TD11·FWD \OOPF' +•St: 3!11'1 voc "ICA ?8118(\ 

' CAPACIHlR•FXD l2UF+•I n' 1'5VDC " 5b289 
CAPH ITOR•FXO , 1 UF +•lOX 50VDC CER 281180 

' CAPACJTOR·I'"XO ,li7LJF +80•i!OX 2'!1VDC "' 281180 

' CAPACJTOR•rXO ~toP~ + .. 5X 3nnvoc '~ICA ?i!l lb 

' CAPACITOR.nD 2aoP~ t•SX 300VOC MJCA Ut3b 

' CAPACtrOR-nD 2~~~"~ +•5X snnvoc CER I'J+-30 2!1~!10 

CAPAC!TO~-tr~l) • ~ \5UF +•tt~x sovllc "' 2!1480 
CAPACITOR•FXD • ~ l'iU~ ... zox sovoc '" ?.!Ill~(} 

I CH'ACITDP•FXQ II?;'F •·5X snovoc "'ICA 1Z! 3b 

CAPACiiO,<-FXO ,OISU~ +•lOX SOVDC CEll 281180 

' CAPACJTQR.nD 2,2UF+•IDX 20VOC TA 5b28Q 
CAPAC ITOI<•no 2,2UF+•IOX 10VDC " 5b28Q 

' CAPAC ITOI<•FXD !"'!UFt•\~X 2~VI)C " 5b111Q 
CAPACITOR.FXD , 1 UF +•20:1:: '50VDC CER 28480 

CAPH ITOII.FXO , ~I 5UF +•lOX ~liVDC '" 2!11180 
CAPACITDR•I"•O ,nt5UI" ... zox c;ovoc '" ?!!IIIlO 
CAPACJTOR.I"XD , I'J ISU"' +-2ox 5ovoc "' 281.1150 
CAPAClTOR.nD .~!'5UI" +•20:1:: SoVOC '" 28aeo 

' CAII.ICITDP-FXD ]JUF+•IOl I~VDC ,. 51! 2M 

CA~'HlTOR•FXD !liU,.+•IOX 21lVDC TA 5&21\Q 
CAP.ICJTCR·I"Xf'l , 1 UF +•.?OX 501'DC CEll 2eaeo 
CAPAClTOR•nD ,ntSVF +•20:1:: SOVDC CE~ .?Ballo 
CAPAC !TOR•FXD .~150"' +•20:1:: 50VDC CER .?6aBO 
CAPACTTf'JR•I"XO ,otsur +•2~:1:: 50VDC CER 28aen 

CAPACITOR•FXrl , n !SUF +•.?OX 'iliVDC "' ?11481) 
CAPACITOR.F~D , n 1 '5U' +•20X S~VDC '" 211480 
CAP.IClTDil·F"I:D ,nt'5UI" +•201 '5oVDC '" ?81180 

I CAPAC ITOII.I"XD 75111" +•IX 100VOC MJC A 28480 

' CAPACITOR•I"XD 15111" +•'5X 5~ovoc CER Ot•]n 281180 

' CAIIA(JTQR.nD B.2PF +•o25PI" '500VOC "' 281180 
CAPACITOR·"'XD ,01501" ... zox sovoc '" 2111180 

' C.IPACJTQR.nD '51 OI>P' +-IX lOI'IVDC "ICA 281180 
CAI'ACITOR.,XO .nt~UI" +•20:1:: '5~VDC CER 284&0 
C~I'ACITDR•nD .n1~UF +•20:1:: o:;nvoc CER 2!11180 

CAI>HJTOII•FXO , 0 I 'SUF +•i~X 50VOC "' .?81180 
CAPAClTDR•J'XD ,ni5LJF ••.?ux s~vnc "' 2111180 

' CAIIACITOFI•Fl(O 150PJ' •·5:1:: 3\lOVDC MJCA 72tlb 
CAI'AClTOR .. FXO ,01'501" t•i!OX 50VDC CEll 28~110 , CAPACITOR·I"XD ?;:>PI" +•5l snovoc CER 11+•10 2811&0 

CAI'ACITQR .. FXO nPF •·'5' 51lOVi1C CEP 0+•30 21111110 
CAPACITOR .. FXD , n 1 t;UF +•20X SOVOC CEll 28a8v 
CAI>.ICJTQP .. FXD .~t'5UF •·20¥ snvoc CER 281180 
CAI'HITOR'""·D , I UF •·20X 5nYr'IC CE~< 2811110 

I CAPACJTOR.I"XD t>.2~~"F +•o25PI" 500VOC '" 2811&0 

' CA"ACJrOR•nO 111PI" ... 5:1:; '500VCIC CER O+•JO 28118!) 
CAPACITOR•nO 1'50J't•IOX 20VOC ,. '5b28q 

' CAI'ACITDR·FXD '51 PF +•SX l!'J(JVDC "'!C A 281180 
CAPACTTO~•~Xrl 20I>F +•'5l SOOVDC CER ~+•30 .?81180 

' CAPACITClR·"Xrl a 1P~ ··~\ )li0VDC "ICA 28~80 

' Cl"'.IC!TOI<•'XD !)PI" •·'5' snovoc '" nt•]O 2811110 
CAI>ACilOR•rxo 1171>~ t•5X J0(1 y(l( "'ICA 2~1180 
CAPACITOR.I"XD 1'51JF+•IOX 2~VOC " Sb211Q 
CAPACITOR-P'X() .nt~VI" +•20\ o:;ovcc "' 2e11!o 
CAI'ACTTOil·lr·ll .~t~UF +•20:1:: 5CVOC "' 28111\0 

CAPACITO~<•I"XD ,nlliU~ +·?OX o:;ovoc "' ?!1~80 

J CAPACITQ~ .. F·D '" +•,25PF SOOVOC "' 2!!11110 

' CAI'~CITQR .. I"~;J )QIIF +-'5X )nov<:~c "ICA 72tH 

' CAI>ACITOR•FXD 5,b"" +•,25PF 5on~oc CER 2eallfl 
CAPACITOil•I"XO 3QPF •-5~ !.IJO VrlC ~'IC A 7.? tlt> 

CAPACJTOII•FXD Jl>l" +•.251'1" ~OOVJC CER 28480 
Cli'ACITO~•~XI) JQ"'' ·-~' 3~0V('C "IC A 72t3b 
CAPACITOR•I"XD '!i.t>PF •·.?5PF 5nO~DC '" 2111180 
CAPACITC'~<•"'XD 1qll~ •·'5~ 300DC "iCA 12t3b 
CAIIACITO~l•~'~D '" +•,tt5"~ soo~oc "' 2!11.180 

See introduction to this section for ordering mformatton 
*Indicates factory seleded valuP 

Mfr Part Number 

IJ3JJb•btJ50J 

0\0~•)5'58 
0\00•]81.17 
O!!!O•Olb2 
O\bO•Olb1 
0\bl'!•]8117 

!llb0•2<'011 
t500Z2bXqOI582 
0100•3558 
OIIJO•OIH 
0~15E5bOJ0300~VICR 

OMt~rzatJO]OO~VtCR 
Olb0•&'2b4 
lllb~-38~7 
Olb0•38U7 
o~t5E117DJ~soo~vtcR 

I'JIIIO•]!Ia7 
150rJ2HXQOi!OA2 
t5nOU5X9020A2 
t50015bXQ01082 
lllbii•J558 

~lbQ•J8117 
OIIIO•J8117 
~te.n-311117 
lilb0•38<17 
15ornnxQo 1 os2 

J500I'SUQ0i!D62 
nUO•J5511 
lllbO•Jell7 
iilb~-36117 
(llb~·J8117 

nto0•]647 
1'1100·]847 
01bO•l!la7 
Olbl'\•3520 
Olb0•22bl 

Olb0•22'i'S 
Olb0•]8117 
Ole.O•J0115 
OUO•J~tl? 
ote.n•Jell7 

ote.n-311U7 
01b0•311117 
0"1~,!51J0300~V1CR 
OlbO•}E\47 
01&0•2211~ 

O\e.~•2h'5 
011!10•]8117 
ntt.0•38a7 
OUO•J558 
oun-20!!52 

ote.n•22bb 
t'SODI~&X90i!n82 
Olbll•UOI 
DlbD•22t>a 
0100•2307 

011!0•2lb0 
ouo-Bo7 
15QD15UQ0208i! 
01bO•JBII7 
01110•38a7 

~an .. 311111 
nto0·.?2~~~ 
0"t5f3QOJOJOO~VICR 

Olb0•,?251 
0~15~3QOJ~lOO~V\CR 

ot~on-22a4 
0"'15EJQOJO]OO~V1CI< 

011!10•2151 
0"t5flqOJOl~O~~~C~ 

0100•1!2~11 

6-5 



Reference HP Part c 
Designation Number 0 

AJC I "i I 0160•!11117 ' A)C 11§2 0100•}!1117 ' Altl "il ouo .. Jlln ' AlC 1 '51.1 0100·]8'17 ' A)C 1 '!ib 01tiO•l!IG7 ' 
AlC I "i7 01A0•1111b ' I ~C I "ill 0\60·]811'7 ' AlClOI 0160•0128 ' AlC2o2 0Uoll•l'5'58 ' A]Ci!Ol 0160•3558 ' 
A3CZII4 Ol~o-t14b ' A 3Czo5 011!111•35S8 ' A3C2~b 011!10·1138] 0 
A3C2ri7 Oti!IO•IIlfli!l ' • ltzoe 011!10·0510 ' 
AJC20II 011!10•0'571!1 ' A!CZtO 011!10•3817 5 
AJCZtl 011!10•41141 I 
AJCJOf.l l'llbO•l874 ' 
AJCRt 11101•0040 I 
A]CROI \90 1•0040 I 
AJCRl tiii'II•OSI~ ' AJCIIII 11101•051~ • AlCIIfl 11102·311111 ' 
AJCR7 11102·3030 ' A3CR8 ouz-o nell ' A3CR9 1901.{)040 
A3CR10 1901-0040 
AlCRtOI 1901!1•0207 ' 
A3J1 1251-6567 
• !Jl IZ'!il•211to9 • 
AJJ~ 1251 •2111!111 • 
A1Ji!l 12Sl•291!19 ' AlJ7 12SI•211i!lll • 
A]J8 12St•29i!ICI • 
A]J9 12'51•291!19 • 
.llJtn li!'51·291!19 • AJJ\1 12'51·2'fbll • 
AlJt '5 !251•i!hll • 
AJJtll 1251·4822 ' A]Ji!O li!Sf!•O I 'I I • 
A3t.l lltno-3S51 ' AlL~ 9100•l11Sil I 
Alll Ullli•0210 I 
43lll 9!110•02\0 I 
ilLS 9170•0MII 0 

'llto 9tuo.nOitO I 
.l]l.7 9IIIO•Oil'IO I 
A1L8 4IOO•J5t.O • 
AJLII II!I.IO•Oj?'5J ' AlL tO ~100•311511 I 

A ]L I~ I 4100•31.158 I 
A)Lto2 11!00•]11511 I 
All!~] IIIII0•02b'5 • 
&llt 01.1 911!0•3'5501 • AJL\115 1111.!0•0'1.14 ' 
All\01!1 111010·021!15 • 
AlL1~7 III00•05JII ' A]LI08 9171l•OMII 0 
A lll 09 4110·01_!1111 0 
AlL Ill 9100•H15 ' 
All 112 9HO•HI5 ' All I tl 9100·351.11!1 • All I I 4 4\00•JS41!1 ' & ll 1 I 1!1 II I ~0•'3'51.11!1 ' A Jl\17 4100•35111!1 • 
A3l118 9100·3345 
AlL 1 ~I 11100•11151'1 I 
• Jlt52 llt~n-o5311 ' AlliS] 9\110•0210 I 
A ]L 1 'i4 lit 011-"1!11' • 
&JL\55 lltllO•l5i!IOI • 
'301 18Sl•OIIII8 0 

A302 IA55-0il~1 I 
AJQ] 185l-o0811 s 
A)Qf, 1'154-~l\5 I 
l]Q In I !A5l•OIIIIfl 0 

6-6 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

~APACJTOII•'Xtl ,01'5UI' +•2011 '!iOVOC '" 2!1118!\ 
CAP.HITOihFXO • n uu, +•201 sovoc '" 28'1!10 
CVACITOII•'XD .nt'5U' +•2011 so~oc "' 281180 
CAPACITOR·'XD .nt'!iUI' +•2011 '!iOVDC "' 281180 
CAPlCITOA·'XD .ol"iU' +•201 '50VDC "' 281180 

CAPACITOR•nD 1'5U"+•I011 20VOC u 56289 
C"'ACITOR•'XD ,Ot"iUI' +•2011 SOVDC C!R ?81180 

I CAP.tCITDR•'XO 2 ,2UF +•i!Ol '5nvoc C£11 281180 
CAPACITOR•nD ,\ Ul' +•i!Ot: '!iOVDC CHI 28tl80 
CU'ACJTOR .. FXD ,\UI' +•2011 50VDC "' 21480 

CAPACJTOh,XD 15U,+•IOX i!OVOC TA 51!10!811 
CAPHITO!!-I'XD ,\ UF •·2ox so~oc tER 281180 

I CAPACITO!I•FXO i!I~BPF +•,~PF 20o~OC "' 201132 
I CAPAC ITCJI~•I'X 0 l,PF +•51 ?OO~OC CER 0+•10 '511!1112 
I CAPACITOP•FXD 220P, •·201 toovoc tER ;!01132 

I CAPACITOII•FXO ,tUF +•2111 '511VOC CE!I 0!81180 
I CAPACJTQ~;~ • .rxo I OOPF +•201 zoovDC CER 281180 
I CAPACITO!I•FrO ,117UF t•IOJ '51iVOC CER 28480 
I CAPACITOII·F~O IOPF +•,SPF 200V0C CEll ;!e118o 

' DJOOE•Si.JTCMING ]~V '50~A 2~e oo-35 281180 
OIOOE.SwiTC'"'ING ]OV '50~A 2~8 DO·lS ?8118 0 

' DJDOE·SCI10TTKY 281180 
DIOOE•SCMOTT~V 211480 

I OJOOE•ZNR II,OIIV " 00•7 PD•,4~ TC•+.0571 28480 

I DioDE•ZNR l,OIV 51 oo-7 PD•,4~~ rc• •• nt~71 28480 
I DIOOE.VVC ;oiiPF lOX CJIC25•~IN•5 8VR•lOV 04713 

1 DIODE SWG 30V 2 PF 28480 
1 DIODE SWG 30V 2 PF 28480 

I OIODE.~ATCI-IEO 2!480 

I CONNECTOR 28480 

' C 0~1 "<E ~TOR .~110NO !II NGLE Pr!OIIIO JAC~ 1 "' 281180 
CO~NECTOR•PI10NO U"'GLE P11QNO J.I.CKI '" 21!1180 
CONNECTOR•PI'IONO !INGLE P~ONO JACK! "' 2111180 
CQN~,jECTOII•PHONO SINtfLE P"'o~;Q JACK! '" 281180 

CONNECTOR.PHO"'O SINGLE PI-IONO JACK 1 "' 2!480 
CO~NECTOII•PHOIIIO !l'HiLE PHONO JACK! "' 28~110 

CQ!.jNfCTO~·PI-IONO SINGLE PHONO JACK I "' 28480 
C 01>. NE C TOR •PI-ION 0 SI"'GLE PHQNO JAC~ 1 "' 284110 
CONNECTOII•PI-IONO SINGLE PHONO JACK 1 "' 26480 

I CON"l!CTOR ]•PIN '-' POST TV~~"E ;>111180 
I CONNECTOR <'81180 

I COIL•~LO lUl-l '51 Cl•50 .t5'!i0~,37'!iLG•N0~ 28U8~ 

' Clo<O!<E, 11IOE BAND 281080 

' COIL.•MLO IOOUH '51 QP'!iO ,l'!i50~.375LG•ND~ 211480 
COIL. .. "11.0 !OOUM "i1 Q•50 .t550X,37'!iLG•NOM 211480 

' CORE•811IEL.OING BEAD 28480 

COIL•~L.O tOOUiol .. Cl•50 ,15'50~,375L.G•NO~ 28480 
COIL•"'LD !OOUM " Q•so .155DX.l75LG•NOM 0!8480 

I CDIL•~LO 5,i!IU~'~ " Qus .l55DW.l75LG•NO~ ;>81180 
I CDIL•"'LD lOON!'! " QPI.I'5 .155DX.l75LG•~O~ 281180 

C~-tOKE, v.'IOE !UNO 281180 

C'"'OKE, yjJOE BAND U1480 
C110KE, l'IIOE !!ANn 281.180 

' COIL·"'LD I ,i!IUM SX Q•Jl ,1550X,375LG·NDM 28480 
I CDIL•~LO \,5UH 51 Q•JJ ,t55DX.375LG•~D~ 28480 
I CDIL•"'LO t,IUH 51 Q•H .1550X.l75LG•~ov 281180 

COIL•~LD I ,i!IUH 51 Q•]3 ,J55D~.375LG•~O~ 2111180 

' CDIL,.MLO 1 OU11 51 Q•55 ,1550X,]75LG·~O~ 211480 
COR[•!MIELOlNG BEAD ;>81.!80 
CORE·!~lELOl~G BEAD 281180 

' COIL•~LD 820NH '51 ,155D~,J75LG•ND~ 281180 

COIL•"'LD !lj?ONI1 " ,t55DX,375LG·~O~ 281.180 

" CDIL..•MLO I ,lU11 " Q•ll ,1550X,l75LG•~O~ 281180 
COIL•MLD 1 ,JUI1 " QPl] ,155DX,l75LG•~D~ Zllti!O 
COIL..•"'LD t,]UM " Q•ll .ISSOX,l75LG•N0M ~8111\(1 

COIL•MLO I, lUI'! 51 Q•H ,155DX.l75LG•NO~ 2801!10 
1 INDUCTOR 2 UH 5% 28480 

CI10K!, ~'<IDE BA~O 281180 
COIL""'L..D I QU11 51 Q•55 ,t550X,l75LG•N0~ 2111.180 
COIL•'-'LD toOUi"l '51 O•Sr ,J55DX,}7~LG•~OV .?BII8{1 

' CCIL•~LD 4,7Ui"l '5¥ Q•Jl ,15~Dt,375LG·~O~ 280180 
CDIL•'-'LD 11,7V11 5l Q•Jl ,!55Dt,375LG•~O~ Z81.!8o 

' HU~SISTO~ ""P SI TO•Qi! Pl)•l!ll5"'~< 11117\l 
I TIIA~SI9TOR J•rET ~-C~"~AN D•~ODE " 012115 
I T~UJ!ISTOR p•,p <"~'11917 SI "0•20 0 "'"' n7Ztll 
I T~ANSISTt'lll '" " "0•350~"' FT•30D"'~l 0117ll 

TI<A~!ISTI'l!l P\P !l TO•II2 "0•t>25"~ 047 t3 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

0160•3!147 
011!10•3!!117 
OlbO•J8117 
!l\110•]8117 
~lbO•JIIII7 

t50DI50X902082 
nton-]8'17 
Olbi'I•0!28 
01611•1558 
011!10•]558 

!SIIOI51!1X90i!OB2 
Oli!I0•3S58 
1J;0211!:11200RDb8110 
zoo-zoo-~Po-JlOJ 
S02'1f~!~OR0i!ZI~ 

0 I i!IO•OSh 
011!10•3871 
011!10•41141 
011!10•38711 

tiiOI•OOI.IO 
tiiOI•COIIO 
!IIOI•OSIS 
11101•0'518 
11102•311111 

t90i!•lOl0 
~VI Oil 
1901-0040 
1901.{)040 
1900•0207 

1251-6567 
1251•2111!19 
12SI•2fli!l9 
ti!SI•i!llb9 
ti!'51•211i!lll 

li!'!il•29i!lll 
12St•ZIIi!l9 
1251•2111!111 
1251•291!111 
1251•2111!19 

12SI•U8l2 
tlSII•O I II I 

11100•3551 
9100•]1158 
IIUIO•Oi!IO 
IHUO•Ol\0 
9170•08114 

9140•0il!O 
IIHI~•Oi!IO 
4100•]560 
111110•025] 
11100•31158 

4100•34S8 
9tOO•]I.IS! 
41110•021!15 
4100•]5'50! 
9140•0]119 

111110•021!15 
4100•11'5311 
4170•081111 
11170•0894 
11100•331'5 

lll~o-nt's 
11100•]51.11!1 
11100•]541!1 
1110~•]511fl 

IIIOO•J511tl 
9100-3345 
11100•]1158 
fltOO•OSJII 
11140•0210 
lll00-351!12 
4100•]51!12 

.."!11111 
i!>j'52U5 
2'-111417 
.. ~3'1011 
"PII~"~!I 



Reference HP Part c 
Designation Number D 

Al(.lt~i! ll''iJ-01111.'1 ' ~ Hl<?n 1 tA"ill•n7Q'5 ' A3Q202 1854-0215 1 
A3Q203 1854-0215 1 

A JR I f)o~3-u7n'i ' n>~? llbQI\ .. JIIlC 7 
AJFIJ 117!;7-11398 ' A Jill:> no~l·?ns ' AJII7 ne.<~~-JIIJCI ' 
qRil 117'57.,(1JIH ' '3119 ll!>IIJ .. u7tS ' ~ li< 1 ~ 07'H•Oii01 ' iJIIII !l757•0H1 ' ~ ~~~'' no~3•tlli5 ' 
l ~~ 11 Ob~!•li72'5 ' ~ l~ 1 a ~bl\3•101!! • A ~R I h 0bii]•!025 • 
~ 31111 Ob•3·2?25 l 
'l'<l ... fl757•0iiU2 • 
lJRIII Oblll•101i5 l 
A 1112 I llblll•I02'5 • 
'J"'" 07'57 .. n2111 ' A lll2\ ll75h~li3~ ' A Jl<?li OOill•2?25 l 

A!R2& 07'57·0?81 b 
qR<''I' 0757-114112 • 
A~R2~ 0&9'!.]1b0 8 
A Jlli?ll Obll~•li'S'I 0 
A liiJo 11 CO.l2~& b 

A~RH llblll·\025 • 
A3R33 2100-3286 6 
A '"lb llblla .. u 1 21 5 
qRJ? 00~~•10'15 l 
A3R38 0757-0437 

~ 1R ~q 0757-onu ' A~IIIH 0&~1•1025 ' qll~<' H57•n'I07 b 
qllu' Ob'H!•l1 '55 ' A l~~~~~ Ob'<R•]\5'5 ' 
A Jlluo; 1109S•H'i0 ' A'llli/) i')b98 .. J!II!& ' A'R'J1 O&ll].u71l'5 8 
AJ~~~-- 110~1-'171'5 ' A ,1149 11&83•10]1; l 

""'i'l' 0blll•IOII5 ' AJ~<o;• 07~7-nlia? • 
A~ll!ill llb~)•!O?!i • A JRb t (J&~3•ij'l'0"i ' A l'~b~ 07S7 .. n~uq b 

A ~~~b, Ob~.;•li'S& ' A ,11&1> ~!:IRI'I.~17'l 0 
A 'II&? 075'1'·0£1~? ' qRI,P <'lrO•O'ill1 0 
A Jf.tbll ObiiB·Iii'02 l 

A ~~7? llb~,-~~7~"i ' AJR'I'J ObP.J .. u7o5 ' A'R7b Ob•l•Q7~"i ' qiiH 0757•0ii01 ' Al~'I'P. 07!i7·1lli01 0 

''R'I'II llb~l·t<12!i • 
A3R81 0698-3581 7 
A JII.O.' 0?'5?.·02B ' A 3RP.' 07'57.1)(17] ' A ~ll~Q ~,,.,_on' " 
~,~ .... llb'<l'l.llli7'5 ' b.,~AT llbf"l•!O?"i • A JR,Q.II I\7~?.QU]7 ' AJRAII 07''7.oli'P ' qRQI ~bQI\ .. ~~?1 b 

AVO? ObA] .. tn25 ' A'RQ, OI).<I'J.~H"i ' 'lR II 2 07';7 .. n407 b 
A3R113 0698-3444 1 
A3R114 0698-3444 1 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

T~A~SISTC~ P~P Sl TO•qi! llfi•02'!i"~ 01.1713 

' T~A~SISTCR ~liN Sl TIJ•Qi! 110•02'5"~ Oii71J 
1 TRANSISTOR 2N3904 28480 
1 TRANSISTOR 2N3904 28480 

• ~ESIST('lll 117 sx • ;>o;w FC TCa•IIOfl/+'5110 01121 
I IIE!TSTO~ ?& ,I " ,!2'5~ F TC•II+•\110 83888 
I llfStSTrP " " • I ~5"~ F TC•t+-1~1' 211'51.1b 

' IIESISTOR , ... ~ " .25~ FC TC••IIIIII/+711(1 0 I 121 
b I<ESJSTOI< "' " , I 25·~ F rcan .... ~ro 2<1'511& 

' llfSJSTOII &e'-,1 " • I 25v. F TC•0+•100 21.151.10 

' RE.SISTDII no 'H; ... s~ ~<c TC••400/+0n0 0 I Ill 

' IIESISTDI< I 00 " ,125~ F TC•Il+•l~O 21.1540 
RESISTOI< 01'1,1 ,. ,125~ F TC•0+•\00 ~1.15110 

I ~ESISTDR 120K " ,25~ FC TC••.I!OO/+CIOO 0 I !21 

I IIESISTOII 11 0 7K " • 2'51'1 F'C TC••U0~/+700 0 1121 
II RESISTOR " " ·• 2'5~ FC TC••IIOOI+bOO o Ill! 

RESHITDII tl< S:l ,;tlj~ F'C TC••IiOOI+btln U llZ I 
IIESUTOII 2. 211: 'S:l ,i!SW F'C TC••~tOOI+71l'l 0 lilt 

' IIESISTOII lo< " ,10?5~ F TC•O+•IOO 21i51i0 

' liES I STOll 1 ooK " • 2'5W F'C rc .. u~ot+Boo I) 1121 
USISTDil IK 'S:l , ?II!~ FC TCh'IOO/+bOQ () 1121 

I RESJSTOI! l, I~~ ,. ,125~ I" TC•nt•\00 2'15'10 
I IIESISTIJII lj ,II K ,. ,IZSw F TC•O+•IOO 21i5'10 

IIESJSTOR l,lo< 5:l ~25W Fe tC••Ii00/+7~0 C IIi! I 

' ~ESI!TOR ,, " ~ 1 ?5W I" TC•0+•1 00 11i'51ib 
IH.SUTOR '" " ,t25w F TC•O+•IOO 21151i0 

I RESISTOR lt,bM: " ,1251'1 ~ TC•~+-10~ 21i51i0 
I R!SI!!TOR U,22K " ,125n ' 7C•O+•IOC 211'51ib 
I IIEST!TOR.TR~II 10< Ill~ C TOP•AtlJ 17•TIIN 32997 

IIESISTOR II< S:l ,25W 'C TC••Ii00/+&00 ~ 1121 
1 RESISTOR TMR 10K 10% 28480 

I RESISTOR '1119 U ,11511 F TC•Il+•IOO 21i'Sii& 
~<ESISTDR I OOK SX , 25"' FC TC••'IOOI+!lllll 0 I 121 

1 RESISTOR 47501% .125W 28480 

I RESISTOII '· 21 ~ " ,12'5w F TC•Ot•\00 21i54b 
RESIStOR II( '5!1: ~2~1'1 FC TC••UOOI+&OO 0 II it 

' ~ESISTOR '" " ,t25W' TC•Q+•IOO 21i51.!b 

' IIESISTOR '1 0 &11K " • ! ?'5~ , TC•O+•IOO 2115'10 
IIESISTOII 4 ,Oii"' " ,12'5~ ' TC•O+•IOII 2U'511& 

' liES I STOll IIi, 7K " • 125~ ' TC•O+•IOO ?li5'1& 
IIESISTOR 111. 71< " ,125n F TC•n+•100 2115'10 
RESISTOR li1 S:l ·,25>'~ Fe TC••IiOO/+Sno 01tll 
RESISTOR '170 '5!1: ,i'Sl'l FC TC••LIOOI+IIOII 01121 

I IIESISTDR 101( sx ,25>'~ ,.c TC••UIIOI+'I'tlO 0 I \21 

RES!SfOII I OOI( '5!1: ,25W FC TC••tiOil/+!10~ 0 I Ill 
~ESISTQil 10' " , t i!!i~o F TC•O+•tno ?li51ie 
~ESI!TOII IK 'S:l ~25~ F'C TC••U00/+&00 01121 
RESr!TOR 47 'SX ~2'5~ FC TC••II00/+500 n 1121 

I ~'ESISTOR '" " ,t2'5W I" TC•0+•\00 ?US~~ 

RESISTOR I~, 7K " • 1251'1 ~ TCU+•IOO i'US~e 

' IIEStSTOR ~. QCj!( '' , I 2'5~ ,. TC•O+•IIlO 21i511b 
IIESISTOR I 0< " , 125~ F H•O+•IOO 2'1!540 

I IIESISTOII.TQ~R 21< 1 ox c TO~-AOJ t•TR"- 2!11180 
I RES!STOII !1,87K " , t 25n ' TC•II+•\00 2115UO 

~E!I!STCII li1 '51 .25~ FC TC•·~ool+5on ~lUI 
RESIStr>ll li7 5:l ·.2"i~ F'C TC••IiOO/+SfiO 01121 
~ESTSTOR 47 !il ~251'1 FC TC••~f'OI+5no 0 1!21 
~E:S!!TOII 100 " ,1 25 ... I" TC•Ot•IOO (IUS II II 
~ESISTOII 100 " , 1 25" F TC•Ot•IOO 2115'1& 

~ES1STOR IK 5:l • 2'5n F'C TC••IIO!'IJtbOO 01121 
1 RESISTOR 13.7K 1% 28480 

' IIESISTOII 3, 0 I~ " • ! 21j~ ' TC•O+•IIlO 2'154& 
IIESISTOR l, 0 I K " , 12S" ' TC•0+•11l~ 21154& 
llESISTOR l,OIK " ,1251'1 ' TC•n+•IOI) ?U5UO 

I liES I STOll '~.7bl( " 0 12!it~ I'" TC•O+·I~O o388.!l 
RESISTOR " " ·• 2"!~'~ FC TC••IIOII/+bOil 0\ Ill 

' liES! STOll <~.75~ " 0 125N ,. TC•Il+•IOO i'IISiib 
RESlSTOR II, 7'5K '. • 125~ ,. TC•O+•I•JO 211'51ill 

I ~<ES1STQII '" " • 1 z5~ F TC•O+•!Or 21i'51i& 

QEsrsroR I~< !i:l ,?s~ F'C TC••II00/+&00 0 1121 
llESISTOR g7 '511 .2~~ "'C TC••~OOI+SilO 0 \Ill 
IIEStSTOR ?00 " , I 2'5" F TC•O+•IOQ 211'5411 

1 RESISTOR 316 1% 28480 
1 RESISTOR 316 1% 28480 

See introduction to this section for ordenng information 
*Indicates factory selected value 

Mfr Part Number 

"1151"8 I 
~PSHIO 

1854.0215 
1854-0215 

CBI.I705 
P"E'5'5•ti8•T0•2&Rl•F 
CII·II8·T0•75RO•F 
C B2225 
Cll•l/8•TO•I78~·' 

CII•\/8•TO•b8RI•F 
CBil'rl ~ 
CI.!•!IB•TO•IOI•F 
Cli•II8•TO•b8i<t•F 
CB\2115 

CB4725 
CBt025 
CBt025 
CBU25 
Cli•IIB·TO•I002•F 

CBtoli'5 
CB\025 
CI.!•IIB•T0•3101•F 
Cli•li8•T0·5tlt•F 
C8l.U5 

CII•IIB•TO•iOOI•F 
Cll.ti!•TO•I002•F 
Cli•II8•TO•]tb2•F 
Cli·IIS·TO•Ii221•' 
lC!4J21'j•l•IOl 

cetozs 
2100-3286 
CII•II~·TO•II99~·F 
C8!0U5 
0757-0437 

CII•1/8•TO•I21l•' 
C8t025 
Cli•ll!l•T0•20t•F 
Cli•ll!l•TO•U&Ul•F 
Cli•ll!l•TO•'I&II!•F 

Cli•IIS•TO•I472•F 
Cli·ll!l·TO·I472•F 
CBI.!705 
CBI.!715 
CB!Ol~ 

CB!Oii"5 
Cli•II!•TO•IOOi•F 
CB\025 
CBii 70"5 
CU•II!•TO•I002•' 

C4•!IB•TO•I~7i!•F 
C~•ll!l•TO•Ii'l9t•"' 
CII•II!•TO•lOOi!•F 
l!00•05b7 
Cli•II!I·TO•!I871•F 

CBII705 
C81i705 
C!IU705 
C~•II!I•TO•IOI•' 
C'~•118•T0•101•F 

CB1025 
0698-3581 
Cli•ti!•TO•]Oll•F 
CQ•li!I•TO•lOII•F 
CU•II!I•TO•lOII•' 

~~£'55.ttB.To.9701·"' 
C8102'5 
Cll•l/&.r0•4751•F 
Cli•ll!l·TO•U75t•"' 
cu.11&•T0•2119~·~ 

C8t0l5 
CBU70'5 
C'~•ll8•r0.201•F 

0698-3444 
0698-3444 

6-7 



Reference 
Designation 

A]A\t '5 
A3A116 
A3R117 
A3R118 
A ]A 1111 

Alflt;'IO 
A]Fili'l 
.l]Fit;'12 
A]FI\2] 
oHFI\'51 

A]llt~] 

AJFI\'511 
A ]Rt '50 
A]Fit57 
A]FI\'58 

A ]Fit '59 
A3A160 
A3R161 
A3R162 
A3A163 

A3A164 
A3R165 

UFI&!DI 
A]FI;'IOil' 
A]Fii!Ol 
A]FI;'I04 

A ]olli!ll'i 
A]Fii!OO 
A]R2o7 
AJFizne 
AJFii'DII 

']1121 () 
,UFIC!\1 
A]Fii!t] 
A]FI;'I\1.1 
A]FI;'It '5 

A]fl;'ltb 

AJTt 
AlT2 

HUt 
AlU2 
A]Ul 
A lUll 
AJUS 

A]Ub 
A]U7 
A]U@ 

HU9 
llUt n 

A]UII 
A lUI' 
A3U13 
ol]U\4 
'-lU\'5 

A3U16 
A]U\7 
A JUt~ 
UU\9 

A]~ 1 

A3MPI 
A3MP2 
A3MP3 
A3MP4 

6-8 

HP Part 
Number 

2100·0508 
0757-0384 
0698-3444 
0696-3444 
0757•02'7'5 

0098.]411(1 
1'17'37-olU 
0757•0]97 
07'57·027'5 
07'57-0]97 

Ob8]•\0i!'5 
008]·102'5 
OoAl•t0\'5 
OOI!:S•47n5 
0098-]11]9 

00@]·20!25 
0757-0276 
0757-0276 
8150-3375 
8150-3375 

0698-3581 
8150-3375 

0757•0lllb 
Ob~l-31:12'5 
0757•0280 
07'5'1'-0i!91 

0751•01101 
0751-0l!ll 
0151-0IIOI 
0151·018~ 
0751·01120 

0151-0ll!l.l 
n151-o112n 
o757·nll!~ 
OH7·~2111\ 
O~IH•\825 

07'51-0]1114 

111\(iO•IIO]@. 
0'1'5'5~·&0~11 

1820·11111111 
1820•0&2111 
!1!2n•ol2t 
11120•\ 1111111 
1820•0b'H 

lfi20•0bfl] 
'"20·1111211 
1~2b•Oflll] 

llli!0•1'5bll 
IA21l•lllll"i 

tAi!b•nll]7 
tl!2b•OII1& 
1826-0111 
\ASli•OOOl 
\ASS·OOIIO 

1858-0059 
182!1•01!02 
tii20•Il22 
\1120•002111 

03325-20601 
03325-20602 
03325-04101 
03325-04103 

c 
D 

1 
8 
1 
1 

' 
1 
3 
3 

' 3 

' ' 1 

' ' 
3 
7 
7 
5 
5 

7 

2 

' 3 

' 
0 

' 0 

' 3 

• 3 

' ' 1 

0 

5 
1 

1 
0 

' 1 

• 
' 0 

• • 
1 

0 

' 7 
5 

' 
9 
1 

' 0 

Oty 

1 
1 
1 
1 • 

1 
1 

1 

1 

1 
1 

1 
1 

Table 6-3. Replaceable Parts 

Description 

~fStSTO~·TQ~~ \llO IOl C TO~•ADJ l•T~~ 

RESISTOR 201% .125W 
RESISTOR 31Ei 1% 
RESISTOR 316 1% 
RES I I! TO~ Ill IX ,!25~ F TC•O+•IOO 

~ESISTO~ t<lb IX ,ti!Sw F TC•O+·IOO 
~ESISTO~ 08,1 ll ,12'5~ ~ TC•O+•IOO 
~ESTSTO~ 08,1 !X ,\?'5w F TC•~+•IOO 
~ES!STO~ Ill lt ,125~ F TC•O+•IOO 
~ESISTO~ ~8,1 IX ,1?5~ r TC•~+·I~n 
~ESISTO~ jK 5l ~2~~ rc TC••UOO/+OOC 
~ESJSTOR \K '5X .2~~ FC TC••QrOttb~O 
RESISTOR tOO '5% ,25~ ,C TC••U00/+~00 
~ESISTO~ 117 5l :25~ FC TC••U00/+500 
~ESJSTOR 178 IX ,125~ F TC•D+•\00 

~ESJSTO~ ?,2K ~~ ,25~ FC TC••U00/+700 
RESISTOR 61.9 1% 
RESISTOR 61.91% 
JUMPER WIRE 
JUMPER WIRE 

RESISTOR 13.7K 1% 
JUMPER WIRE 

~EStSTOR 10 IX .125H F TC•O+•lOO 
~ESJSTO~ J,bK '51 .25~ FC TC••I.IOD/+70P 
RESISTOR !K IX :12'5~ F TC•0+•\00 
~ESJSTO~ 21.1,9 IX .12'5~ ~ TC•Ot•\00 

~ESISTO~ 100 IX ,125~ F TC•O+•IOO 
~ESJSTdR 20 IX .125~ ' TC•O+•lOO 
~~SISTOR 100 IX ,125~ F TC•O+·IOO 
~ESISTOR 20 ll .125~ F TC•0+•\00 
RESJSTnR 750 I~ ,125~ F TC•0+·\00 

RESISTO~ 2~ IX ~125~ F TC•O+•IOO 
RESJSTO~ 150 It ,!25~ F TC•"+·t~n 
~EStSTOR 20 IX ,125~ F TC•~+•IOO 
RESISTOR 2Q,CI IX ,125~ F TC•~+•IOO 
~ESISTOR I,~K '5% .25~ FC TC•·~0~/+70~ 

TRA~SFO~~ER 
T~ANSFO~~E~•b•TU~NS 

IC CNTR TTL LS DECO DUAL 11•8IT 
JC FF TTL S J•K ~EG•EDGE•TRIG 
IC CQ~RARATO~ GR TO•III<I 
JC I"'V TTL LS ~EX I•INP 
JC F' TTL S D•TvPE PQS•EOGE•T~IG 

IC JNV TlL S '"EX I •Ir<R 
IC I~V TTL S '"EX 
IC QP A~P GP Tn.qq 
IC BF~ TTL LS ~US QUAD 
IC FF TTL LS D•TYPE POS•EOGE•T~JG CO~ 

IC ~ULT!PLIE~ lq•OIP•C 
IC S~ITC~ ANLG ~·OIP•P 

!C OP AMP MC1458G 
TRANSJSTO~ A~~AY IQ•PJ~ PLSTC DIP 
TRANSISTC~ ARRAY 

XSTR ARRAY 8P-DIP 
IC GATE ECL NO; QuAD 2•!~P 

tC GATE Tt~ S ~"~ QUAD 2•J~P 
IC ~~ TTL S J•• NEG•EOGE•T~IG 

MECHANICAL PARTS 

SHIELD, 
SHIELD, 
COVER -
COVER -

"' BOTTOM 
1 
3 

Mfr 
Code 

281.180 
2848Q 
28480 
28480 

21.1511& 

211'51.10 
21.151.10 
21.1'51.10 
21.151.10 
21.1'51.10 

(\ 1121 
{) 1121 
!"II 121 
0 I! 21 
211'5~0 

01121 
28480 
2848<J 
2848<l 
28480 

2848<l 
28480 

?11'51.10 
0 IIi! I 
21.1'51.10 
tlll70 1 

21.1'540 
t 1not 
21.1'51.10 
I 11170 I 
21.1SI.Ib 

I 11170 I 
21.151.10 
!11170 I 
111170 I 
~ 1121 

21!1.11!0 
281.180 

012111'5 
012<1'5 
Ill 2111'S 
012<1'5 
012111'5 

~121115 
tl!lOHI 
0 I llli!B 
1121115 
012111'5 

011711 
·1121115 

2848Q 
0 tllllB 
o I 11128 

2848<l 
0~" l 
012115 
0121115 

28480 
28430 
28 480 
28480 

See introduction to this section for ordering information 
*Indicates factory self'cted valuf' 

Mfr Part Number 

2I0~•05t~8 

0757-0384 
0698-3444 
0698-3444 
Cl.l•l/8•TO•l!lR•F 

CU•\IB•lO•IIiO~•F 
Cl.l•ti8•T0•08R1•F 
CU-118•fO•tl~~l•F 
C~•li~•TO•lt)R.F 
cu-t IS•Tn-~8~1·~ 

C!t025 
CB\02'5 
C81~1'5 
CBI.I70'5 
CU•IIB•TO•I?BR·F 

C!!22i?'5 
0757-0276 
0757-0276 
8150-3375 
8150-3375 

0698-3581 
2100-3096 

CQ•II8•TO•IO~O•F 

CBHI25 
CI.I•\/B·'O•IOO\•F 
~FUC\/8•T0•2~1112•F 

C~·IIS•TO•IO!•F 
~FIIC!t8•f0•20~0•F 
Cl.l.t/8•TO•I 0 I•~' 
~FIICI/~•T0•20~0•F 
c~o~.tn~-ro .. 751•' 

~F~CIIB·T0•20RO•F 

CI.I-111!•T0•751•' 
~FuCt/8•TO•~OPQ,.~ 

~FI.IC\/A•T0•2Uii2•F 
CB! 825 

C~•I/I!•T0•'5!Rl·F 

9\0(\•UOl!l 
o85Si•bO~Q 

SIJ71.1~!H~~ 
SN71.!Stl2~ 
SNT27!0L 
8N71.1L!OI.I'< 
!N711!7UN 

SN74!0~~ 

NATQ}N 
CA3o7T 
5N1ULSI0''5i.N 
S~7ULS175N 

"'CI~95L 
TLe~tCP 

1826-0111 
CA3102E 
CA3127f 

1858-0059 
~c1o1o2P 

!1"71.1802~ 
!'<71.1!1!12~ 

03325-20601 
03325-20602 
03325-04101 
03325-04103 



Reference HP Part c 
Designation Number 0 

.. O]l16•66!iO.II ' 
UC! O!l!ll•l70t ' '"'' Oli!oO•l560 ' AUt] OlbO•lf-4'7 • 
Alit II 0160•.11'5]2 I 
Auts 01110·1'7116 ' 
A11Co Ot80•t7116 ' .t,.aC7 OlbO•lB19 1 
uce OlbO•l819 1 
AIICZ(I 0Uh]IH7 • AIIC2? OlbO•lS<I'J' • 
uc~e O!b0•]8t11 • 
A4C29 0160-4571 8 
UC1t ~lbfl•l8~7 • UCJl 0\bfi•JB<I? • 
A<!CH Olb0•34bb • 
A<!C]II O!b0•115]2 I 
AIIC]IJ; 0160·45?1 • UC]b OlbO•Oib~ ' ucn OUG•Olb2 ' AIICll!l Olb0•18<17 • 
UCJQ 0160•]1111? • 
AIIC<il Olb0•<15l'l • AUC<II! 0160•<15?1 • 
AUCti1 OlbO•III H ' A11C<1U 0 UO•O 128 ' 
A'ICII'5 O!bO•OI28 ' A4C46 0160-5335 
AIICII7 0\bfl•l551!1 • hCtt8 ~tlln.o2t/J ' A4CII9 0180-11116 ' A4C50 0160-0576 5 
AIIC6'5 OlbO•'IbUO ' A4C66 0160-5335 
AIIC7~ OICO•JEI'I'J' • ucn 0160•]11117 • AIIC!OI Otti0•0\96 ' 
A<!Cto~ Ot~o-ot9t • Aqt I 0] O\b0•3818 ' A4C105 0160-4640 2 
A4C!Ob ouo-1558 • 
A4C107 0160·4640 2 

A<IC\08 01bO•l878 ' A<!C!09 0\2I•OU5t ' hCttO 011>0•0127 ' AIIC 111 nten-ol?'l ' A.IICt tl OlbO .. Oif'7 ' 
AuCttJ OtAO•Oll'll ' AUt till 0160·15'58 • 
uc \1 5 01611·1558 • A<!CIIb Olb0•3558 • A'IC1 17 Olb0•]558 • 
AuCt t8 Olb0•2i!51 • 
A4C119 0160-4640 2 
A4C120 0160·4640 2 
UCI;>I 0!60•1558 • Alit I ;J~ OlbO•l5'58 • 
AIICI2] OlbO•l558 • AttCU<I ~1b0•3558 • 
A4C125 0160-4640 2 
UCP6 0lb0•0510 • 
A4C127* 0140·0193 0 
A4C127• 0160-2203 9 
Aut 128 01&0•]55~ • 
.tuCno 0 lbO•l558 • 
hC!ll Otb0•1558 • 
•<~CtH 0!80•183~ ' AIIC1 H Olb0•1558 • 
AqCI]U Olb0•]558 • 
hC\35 Olb0•155o!l • 
AuCIH Otb0•]558 • 
AuC1H 01bO•l55f' • 
A <It Ill! OlbO•l558 • 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

I OUTPUT/OAt P,C, A!Sf"'SI.Y ~11.11!10 

I C.l,p.t,CJTQR•nD 6,8U~+•20t: DYDC TA 56~89 

I CAPACITO!hFXD IU' +"2X \ 00\IDC I.IET•POL YC ,?81.180 

II C.I.PJCITOII•FXO ,~I~Ur +•201 50~0C CER 28li!IO 

' CAPACITDR•FXO tnooP~ +•201 50~DC C~R .?81.181J 

' CAPACITOR .. 'XD 15UJ'+•IOX 20YI'lC " 562119 

CAPACITOP•FXO t'5UJ'+•1 OX i!OVOC " 56?89 

' CAPACJTOR•FXD ,OIUF' +•lOX tn~voc "' 28i180 
CAPACJTOR•nD ,!'1\UF' +•21'1¥ 1 novae '" 211<180 
CAPACITDR·fi'~O ,otsuF' +•lOX 5ovoc "' .?81180 
CAPACIHl~·FXD ,niSWr t•~O¥ 50VDC '" ~8<!80 

CAPACtTOP•FXD ,n15ur •-~ot snvDC "' .2!14811 
I CAPACITOA-FXD .1 UF 20% 28480 

CAPACITD~<•FXD ,Ol'!iUF t•201: 50VDC '" 28~80 

CAPACITOP•F~D ,Ol5UF t•201: 50VDC CEll ~8480 

I CAPA.CJTOR•FXD tooP"' •·tnt PWDC CER .28~80 

CAPACITOII•F.x'O tno~Pr •·lOX 50VDC CER ~81.180 

' CAPACJTOR·FXD , i UF +1'11\•201: '5~VDC '" 281.18(1 

' CAPACITtiP.FXD ,O~lUI'" t•IOl ~nn~oc PDUE ~euen 

CAPACJTDR·I'~D ,n21UF t•IOll 2onvoc PDLVE 28<180 
CAPACITOP,.FXD ,olsur ••201: sovoc CE>~ 28~80 

CAPACJTOR•FXD ,015UF t•i!01: SOVDC CER 28<~80 

CAPACtTDii•FXD ,\UF +80•.?01: 50VDC CER 28<1110 
CAPiCrTDR•FXO ,1UF +8n•.20¥ 50VDC CER ;t8<!80 

I CAPACITOP.FXO •. otuF t•U I OoVOC POL VSTY 84141 II 

' CU'ACITOR·FXD 2.2ur +•iOl sovoc '" 21!111110 

CAPACITOP·F~D 2.~!Jr + .. 2~X 5~VOC "' 281180 
1 CAPACITOA-FXD 1. 0 UF 28480 

" CAPACtTO~·FXO .tU' t•20X SO~OC '" 2811110 

' CA~ACJTO~-r•o l~lU"'••201: ts~nc " Sbi!69 
CAPACITOP•F"XD 15UF+•Ifl¥ 2oVOC " 56~119 

1 CAPAC!TOR·FXD .1 UF 20% SOV 28480 
I cAPAc n o11.n:o .1UF t .. 10l !llO~OC 28<180 

1 CAPAC!TOR-FXD 1. 0 UF 28460 
CloF'AClTOP•"XO .ntSUF +•20l 50~0C '" 28480 
C&IIJCITOII•nr"l .ntSU' ••201: so~oc CE~ 281111/J 

I CAF'ACITO~-no l'!iOPr t•5X lOOVOC "ICA ?213b 

I CAPACITr:lP•F"XD 5b~' t•5¥ lOO~OC VJCA '2tlb 

' CAPACJTOII•FXD Jfi\)~PF t•t'OX I ~11VQC "' 2111180 
I CAPACITOR-FXD .1 UF 28480 

CAF'ACTTD~·FXD , 1 Ul'" +•20X 50VDC CfP .?81180 
1 CAPACITOA-FXD .1 UF 28480 

CAPACITOP•FXD tnnn~F t•.?OX 100VOC tEP ~81l80 

I CAPlCITOII•V TII~P•AIR I 0 l'•l IP, HC~ 711970 

' CAPICITQq.nD I LIF •·~ox ~svoc "' i'I!U80 

' CAPACITOR•FXD touFt-tot ~ovoc ,. "i6289 
CAPACITQR.I'"XO w +•lOl 2'5VOC '" 28U80 

CAF'ACITOR•FXD '"'u'••tnX 2o~·oc " 5b?8CI 
CAPACITO~·FXO • I UF .. .,,), ~ovoc "' ~81180 

CAF'ACJTOR·I'"XD • 1 Ul'" •·201: sovoc "' 281180 
CAF'6C!TOR·FXD ,I UF +-20. sovoc "' .. ~ .. ~0 
CAPACITOP•nD ,1Ur t•201: 50VDC "' 1!81110 

I CAPACJTQII.FXD b. ~p,r t•,25Pr ~~ovoc '" ?8U80 
1 CAPACITOR·FXD .1 UF 28480 
I CAPACITOA·FXD .1 UF 28480 

CAPACITOP•FXD • 1 U' t•2/JX 50VOC "' ;>8118<' 
CAF'ACITOR•I'"XO , 1 U' +-lOX o;o~oc '" 28118~ 

CAPACITOP.FXO .I U' •·20l 5nvoc '" 2~1180 

CAPACITDR•I'"XD ,1ur ·-~01: 50~DC '" ?1!1180 

1 CAPACITOR-FXD 1 UF 28480 

' CAPACJTQR .. FXO 220P, t•20X 1nnvoc CE~ 20CI3~ 

1 CAPACITOA·FXD 82PF 300V 28480 
I CAPACITOR-FXD 91 PF 300V 28480 

CAPACITDR•F~D .IUF t"lOX 5QVDC '" 28£180 
CAPACITDR•FXO ,IUF t•~OX 50VDC CER ~11<180 

CAPACITDii•FYD ,1UF t•~Oll: 5DVDC "' 211Ull0 
I CAPACtTOR.FXO 75UI'"+7'5•!0X uvoc " Sb28CI 

CAPACJTO~·FXD , I U' +•20l 50VDC CER 28U80 

CAPACtTOR•FXO • 1 Ul'" +•20% 50VI"lC "' 2111181\ 
CAPACITOR•I'"XD , I U' +•20t: 50~0C '" 281180 
CAPACITOP•FtD , 1 LJF ·-~01: 50~DC '" 281180 
CAP6ClfOR·I'"XD • 1 Ul'" t•;tOX sn~oc '" 281.180 
CAPACITOR•I'"XD ,tur t•20X sovoc '" ;>Sullo 

See introduction to this sectton for ordering information 
*Indicates factory selected value 

Mfr Part Number 

Dllh•U5011 

\50Db115X0006Al 
0160•]'560 
Oh0•]841 
0160•115li! 
!500156X90l082 

tsnotsonozoez 
OlbO•lPIJ 
01!10•]879 
Oh0•]!117 
Olbl'l•]8<1l' 

Olb0•]8<17 
0160-4571 
lllbll•J8<17 
Olb0•38'17 
OlbO•]tlbb 

0 I b0•1.15:U 
(1160•1.1571 
OlbO•Otb2 
OlbO•Otb2 
~1b0•38~7 

Olb0•]847 
0\60•1.1511 
oao-~571 
f'b1U~ 

UlbO•Ot28 

Olb/J•Ot28 
0160·5335 
O\CO .. l556 
1500]]5X001'5A2 
I 5()1:'1!5&X90208i 
0160-0576 
0 I btl-llbiiO 
0160-5335 
Olbfl•]8~7 
~lb!)•]811'J' 

o~t'!i't5tJnloo~vtc~ 

0~!5E560JO]OO~~ICII 

nlb0•38l'8 
0160·5306 
Olb0•]558 
0160-5306 

OlbO•H-76 
ti'I7•0\0b•005 
OlbO•Ot21 
t5oDtoonn;rou 
OUO•Ot27 

15olllobx9oloBi! 
~160•3558 
0!60-3<;'58 
ni60•355S 
Olb0•J551 

Olb0•225i! 
0160-5306 
0160-5306 
Olb0•]558 
~ UO•l'558 

fl\60•]558 
0161!"]558 
0160-5306 
50;>IIE~t00~0lllllll 

0140-0193 
0160-2203 
ntoO•l558 
Dlb0•l558 
OlbO•l558 
l00?5fiG!'li6CCl 
lllb0•]558 

Olb0•]558 
Vlb0•l558 
Olb0•3558 
01bO•l558 
nttoO•l558 
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Reference HP Part c 
Designation Number 0 

A<!C t 1.~ 01bll•3'551!! • 
hC 1 un fi180•0l10 • 
hCt~t fl\1!!\loo\7116 5 
hCt<~i' ot~n-t'll.lb 5 
A UC I II] 0\b0•0\28 ' 
hC!IIII OlbO•OI2ll ' AIIC\11'5 ll\b0•355S ' A4C202' 0160-2150 5 
A4C202' 0140-0192 9 
AIIC?n] fiHII'•l87Q 7 
Ailt205 l'llb0·]1179 7 
Aat;?o1 Olb\1•~510 5 
A~C;?M\ O!b0•~0?!'14 ' At~C2~9 OIOO•l?tlf> ' Ai1C0?10 01bn•o5?e 5 
AIIC;?11 OibO•]S"ill ' 
A11t~12 0 I bO•IIIilll I 
UC~I] l'llb0•0!5'5 ' hC2til Olb0•0128 ' .&i1C215 0!&1)·0128 ' A11C21b Olb0•0!55 • 
At1C2111 Olbl)•]5'58 ' A4t2t9 O!b0•]'!i511 ' A4Cno Olbt!•l5511 ' At~C2'1 OlbO•OI"ie ' AaCsno lllbO•ll307 ' 
AIIC'!i~l 01b0•0510 ' A4C5n2 01bO•!l'!i70 ' AaC'StHI Olb0•0570 ' AI!C'5n5 OlbO•l.-111 • UC'Sob 010t1•0'570 ' 
A~t'S I 0 Ol!n•t711b 5 
A~C'!i I I I)I~0-0374 ' 
AIICIII IQ02•1l0ill ' A4CR2 !91li•00illl I 
AiiCRl l'iOI•IlOIIO I 
UtiHI \90l•llll'50 ' AIICR~ 1 902•H45 7 

Aa(Rb \90l•OG50 ' AIICR7 1901•00511 ' AlltFI\01 1902·30](1 1 
AIICRtO' 1902-~1119 ' AiiCiltOl 191'li•0040 I 

AaCRtOII 190t•Oilll0 I 
AIICill'OI \901·0~111 ' AIICR;:oo1 190h05111 8 
A~C~CIOl 1901·0!1110 I 
Autllt'04 19~I•Oil40 I 

UCil,05 1902·0041 ' l~Cil20b \'itii•OOUO I 
Ai1Cil:t~07 190I•Oil40 I 
A4Cil10~ 190 t .. an41'1 I 
AIICR.:009 1901·00110 I 

l4C~<Jto l90l•Oil40 I 
.&4CR2 I 1 1901•0040 I 
UCR!!l 1901•01)1:10 I 
A4CR(II] lq0\•(1040 I 
AlltR2111 1901·1'15111 • 
Utlllll5 tq~t .. oste ' AIICI:I,to tqnt .. onilo I 
AIICR117 !901-00110 I 
.&4tRll!! 1 902•ll65 ' l11Cil719 1'~01·00110 I 

A4CR72o !902•0blll'l 1 
AIICilili!t 1901•0040 I 
UCR?U 1901·00110 I 
UCR!1'21 1901·00110 I 

AUF I 2110·0]11] I 
AIIF 2 ill O•C!l4] I 
AIIFtot 2!10•0]113 I 

A4J1 125Hi567 
AIIJ9 1251•21169 ' 
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Table 6-J. Replaceable Parts 

Oty Description Mfr 
Code 

CAii'ACITOR•FXD , 1 UF ••ZOl 50VDC CER ?6<1!0 
CAPACITOR•FXO l,:SUF+-21)¥ !SVDC TA SllllltJ 
CiPAC!lOI=I•FXD ISUF+•IOl ZOVOC TA sez.!lq 
CAPACITOR·FXD \SUF+•IO~ lOVOC TA 5i128q 
CAPAClTDR•FXO Z~ZUF +•201 SOVOC CER ZIIU!O 

CAPACITQR .. I"XD ?,ZUF t•ZO~ 50VOC CER 26'181! 
CAPACITDR-FXD • I UF ••20t: S~'I'DC CEll 2!1160 

1 CAPACITOA-FXD 33PF 300V 28480 
1 CAPACITOA-FXD 68 PF 300V 28480 

CiPACITDII•FXO ,fl!ll1'" +•lOX IOOVOC t!R 284110 
tAPAC!TOll•FXD ,111U~ .• •211l IIIO'YDC CfR 0!114!10 
CAPAtJTOR .. FXD • , u~ +•20l 50VOC CfR 21141111 

I CAPACtfOI:I•FlCO !~OPF +•Sl ]OOVOC ~ItA 2114110 
I CAPAC!TOP-FXO ]~bPF +•,25PF 500VOC CfR 2114!10 

CAPACITQP .. I'"XO • 1 uF ..,20l '50VOC CER 2114!10 
CAPACITOP•FXO , 1 Ul'" +•20l 50\IDC CfR 2!111111) 

I CAPACJTOR·FXD ,117UF +•IOl 50IIOC CER 284110 

' CAPACJTOR•FXD ]]I'IOPF ••tOt: 21111\IOC POLYE 21111110 
CJ.PACJTOR•FXD c·. 2u~ +•i!Ol 50VDC CER 2!111110 
C-APACITOR•FXO i!.i!uF +-21'11: 50\IDC CER 21111!10 
CAPAC!TOP•FXO llOOPF ••tOt: 200VDC POl. 'f!: 211ii!IO 

CAPACITOR .. FXO , , uF +•20t: 50\IDt tEFI 2114110 
tAPACITOR•FXO ,1 u~ +"201 '50110t CER 2114110 
CAPACITOR·FXD , 1 UF .. col snvoc C!ll 2114110 

I CAPACITOR .. FXO 5toonP' +•IOI lonvoc "OI.VE 284110 
I CAPACITOR.FXO 11711~ +•5¥ ]OoiiOt ~ItA 2114110 

CAPACJTOI:I•~XO 220P~ •·20l toovoc tEA 201tl2 
tAPACITOR•~XO noP~ •·201 IO!liiDC CEll zone 
CAP.&CITOR .. 'XD 2~0P~ •-2~1 IOOIIDt CEll 209]2 
t.t.PA.tiTOA"''XO tnonPF ••201 IOOVDC tER zeueo 
t•I'ACITOII .. F"XD 2li01'F •·201 1110\IDC CEll 209]2 

CA-$>ACJTOR•F"XO t5UF••IO¥ i!OIIOC " 5bi89 
CAPAtiTM•nD tnUF••IIll 20VOC " 5b28Q 

' OIODE•ZNR 5.ttV " 00•7 I'O•,IIw Tt••,009• 2811110 

" DIODE •S~ ITt ~o!I NG ]!lll 50MA 2NS 00•]5 ~e4eo 

OIOOE•S~ITt~ING ]OV SOMA 2NS OO•J5 2811110 

' rllC10E·S~ITtMING 80\/ 20GMA iNS 0D•J5 2114110 
I DIODE•ZNR 5l.IV 5t: 00•7 PO•,II~ TC••,0811 284110 

OJODE·SWJTCMING ~OV 200MA 2NS 00•35 284110 
OHlOE•S~"<ITCMI NG 8011 i!OilMA 2NII 00•35 2114110 

I O!ODf•ZNR 3,0111 5t: 00•7 PO•.II~ Tt••,Ob?l ~8411!1 

I OIODE•ZNR 9,0911 51 00•7 PO•,IIW TC••,0571 !114110 
tliOOE·SwiTCHING ]l'lll SO~A !NS 00•]5 28iiiiO 

OIOOE•SWJTCHING '" '!ioMA '" 00•3'5 2111110 

' DJODE•St~o~OTTI<Y 2111180 
DIOOE•SC!o!OTTI(Y 71111110 
0 I OOE•S~ JTC ~I NG '" 'SOMA '" 00·3~ 211480 
DtDDE·S~ITCHING "' so~A "' 00•3'!i 28i180 

DlOOE•lNR 5,1tV Sl 00•7 PO•,IIW TC••,0091 '!8480 
D I DOE ·S~ ITC >H NG ]OV SOMA !NS 00•35 21111110 
OIOOE·S~ITC~ING '" 50MJ. iNS 00·35 21111110 
D I DOE ·5~ ITC M I NG '" SOMA iNS DO·]~ 2114110 
OIODE•SWJTCHING '" SOMA l~IS 00•35 21111!!10 

01 Otlf •!I~ IT CM I NG '" SOMA ,,, oo-35 U480 
DIODE•SWITCHING "' 51'lMA "' 00·35 2114110 
0 I ODE·S~ ITC lol J NG "' 50"'' '"' 00•35 211'1111'1 
OIOOE•SWITCHING '" 50MA '"' 00·35 2!1111!10 
0 J ODE •St HOTT I( 'f !8illo 

0 I ODE .. st HOTT K V 211'180 
0 J ODE •SW J TCM J NG 3t!V 50~A 2~8 00•35 !114110 
0 I ODE •SW IT CM I NG 31'1V ~O~A lNS 00•3! 2111180 

I OIODE•ZNI:I !5,511 5X 00•7 PO•,II~ Tt••.OIIX 2811110 
0 I ODE •SW ITCHING 30V 5oMA iNS 00•35 !111180 

I OJODE•lNil !1'<1127 D.i!V 5¥ 00•7 PD•,4w CliO lib 
OtOOE•SWITCHJI'<G ]OV 501.\A 2NS 00·3~ 2114110 
OHlOE•SWITCHING 30'.' SoMA '" 00·35 0!!14110 
0 I OOE•Sw ITC ~ 1 NG lOV 5ot.t.& i!NS 00•35 2114110 

' ~US I!: .liJA t25V FAST•III.O .cstx,oq3 2114110 
~USE .25A t25V FAST•III.O ,llltX,Oit3 2111180 
Fun ,25A 12~11 FAST•81.0 ,CIIIX,Oitl 21111110 

I CONNECTOR 28480 

• CONNEtTOR•PHONO SJNGI.E PHONO JACKt "' CIIUO 

See introduction to this section for ordering mformation 
*Indicates factory selected value 

Mfr Part Number 

ClbO•l5!18 
t5oDU5X0015U 
!SO~ISUIJ0208i! 
!SOD15Uif02082 
OU0•0\28 

Olb0•0128 
Olb0•l558 
0160-2150 
0140-0192 
IIIOO•lll71t 
OlbO•l87ct 
~lflll•051b 
OteO•UOII 
OlbO•U40 
Dl00•0'5h 
01bO•l5!1!1 

0 Uo0•4441 
0 100•01 5!1 
0100•012!1 
DtbO•Oti!!l 
Olb0•0155 

01110•35'!111 
01110•35511 
01110•35511 
0111!'•01511 
Olb0•i!l07 

5024EM!OOA0221M 
5024EM 1 OOAOU 1M 
5024EMtOOAOU1M 
0 100•311711 
5024[ 111 !00A0U1M 

150015DX90CC82 
t50010DX90208l 

1902•00111 
1901•00110 
t901•0040 
UOI•0050 
1902•U45 

1901•0050 
1901•0050 
1902•3030 
1902•31111t 
t90I•0040 

190I•0040 
1901•05111 
I 90 1•0'5111 
1901•00~0 

!901•00110 

!902•00111 
1901•0040 
1901•0040 
1901•0040 
!901•0040 

190 1•0040 
1901•0040 
190I•OOUO 
UOI•0040 
1901•05111 

UOI•O!!II 
1901•0040 
1901•00110 
1902•3265 
1901•1'1040 

1NIIi!7 
1901•00110 
1901•0040 
1901•0040 

2110•0343 
2110•0]4] 
2110•03113 

1251.S567 
lii!51•i!9bll 



Reference HP Part c 
Designation Number D 

AtiJ 1 1, Jl'> 125!-?CibQ ' A4cJ3 ~ 1251-4504 ' A UJ I~ I 1251•i?Cib9 ' HJtllii! 12St-2Cib0 8 
AtiJI ~ 3 1251•29b9 8 

AIIJllll 12'51-.'9bCI 8 

At~nnz 12"ii-?Cib9 ' A4J203 1251-4822 
At~Kii!nt Qll'~n-11 31 ' 
Alii.. I <11 nc .. ;>(lt~?' ' AqL(o', 9IOO•Jq<;A ' UL27 OIOC•JIISB ' l11L7/- OI011 .. )1151l ' A Ill 77 91~~-)11~!! ' 
hl.7!l 9100·1115~ ' A IlL 1 n \ 0100·211-8!'> 3 
1111.1 02 ' '11'111-03115 ' Alii. 1 0) '11110·0265 ' Alii. I 1111 '11110-~2115 ' 
AIII.!OS '110~·)11'5!'o ' A ul. 1 ~~~ '1!~0-HSA ' AUL!07 '11CO·lll58 ' 
A4P203 1258-0141 
AIIQ1 JASS•OO'I2 ' A uQ2 11\55·(1111\ll ' All.;l~ 1~'~'5'1·1Jb02 e 
A404 1855-0406 ' All02o; 11'155-~410 0 

A4:.lib \1\S)ooOO?O ' uGin 11'1'53-~nt.e ' AIIQ?I'I 1 ~'5hC2!5 ' All OJ /l! 1115~-ouue 0 

UiltO? tA'5l•n448 0 
Allil1 Ill tl'-5!•(111118 0 

A40104 1854-0233 3 
12ns-o011\ 7 

A 111< 1 05 tA53•fl'llll\ 0 

Alli<!llf> IA"iii•O?'II:i ' UGi1()7 t~'~511.ol7A 7 

A 4Q! nl\ 11\'53·0293 3 
A'IQIOO Jl!'5l-c;>o! 3 
UG!!O !1'1Sh037A 7 

-~~a" 1 ! 1\'iU•OHP. 7 
AUQ 11 2 I !'.53·020~ 3 

A QQ t 1 3 111"i4-02t5 ' Hljli'~! 1!'oSu-~ztc; ' A4Qlo2 1~53~not.b 8 
AuQ2ol jii'SU•~~OU Q 

AUR 1 Ob83•i'?.IS ' AaR~ Ot>'16•31"i"i ' AuRu ~151•0ti]O ' A uRS Ob."l-U?'5 3 
A'lllf> ?!OO•J.''i) 7 

AUR1 oe.o~.u1117 • 
A~~~~ 0b'18-?ll"i0 ' Atlll'l 0757·011\0 ' AUR I 1 n7'57•PII\II ' UI11::0 Of>Al•! ~)<; ' 
~~~ 1) ne./'.3-tn~o; ' A IIR! 0 ~t>l\l-1 n35 ' A (IR \ ~ ll!>~l-1 0?5 ' Alii< I 'I OC)A)•111)'5 ' AUR?~ ObAJ•!B}5 ' 
UR2b nt.•l-222~ 3 

'""'"' ~f>~l-,?2'5 3 
A~Ri?A !)f>A)•?<'i'S 3 
AQilf!O ~t>AJ•?flfl"i 3 
.o\41<}1 ObA3•J03'5 ' 
Ulll;> nt.lll•t 035 ' All~)'\ Ot>l'3•!1"25 ' AUF134 I)IIA).o;f>!"i ' At~R'" n6AJ•?1'~5 ' AUR31 Ob~'~l•?22'S 1 

'"11)11 n757-oUO ' AIIFIJO 0757-04112 ' ~4RIII) ?tnn .. nsss ' All>i'l1 o757-n2M ' A t~ll4' Ob~l•?l'll'i ' 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

C 0'· 'Jf C T 0~ ·F'I-10 ~0 S I 'Jiii..E Proin'JO J~CK! nz11 2!1.180 

' CONNECTOR- 10-Plri ', F'OST TYPL 28'+80 

CO~~ECTOI<•F'"O~C S!~GI..E 1>~0~0 JACo<! ,,, Zll~t80 
COf'i;'f C TO II• II~< OI>J C SI'>GLE p,.QI,Q JACK 1 Dl' i!llliiiO 
CO'NECTO~•PI"ONi' SI "'lii..E P1<0NO JACK! DI' ii!!UIIO 

CON 'Jf( T (111 .. 111<0 f~O SI"'GI..E F'HO'JO JAC~ I DI' 281180 
: Ot< NE:C T ('II .. PMQ I>JQ SINGlE PI-IQf•Q JACK 1 "' 281180 

1 3 PIN CONN 28480 

' RELH.IIEEO '. 5tiO"'A o?oov~c svoc .. coiL 211'180 

' CO!L•MLO I 00\1< '" Gl•lll .o95DX,25LG·~D"' ~81180 

' C~D~E, "II'JE BA."'O 281180 
C~D~E, !'!DE BA~O 2111180 
C'"IO~ E, ~IDE BA~rl 2811110 
c~a~E. HOE B A~D 1!81111 0 

Ct-tOo<E, v.IDE B~~JO 1!81.1!0 

' COIL•'-'1.0 3!0Nt-t '5);: Q•IIS .1~60.,)7'5LG•N0~ 211'180 

' COJL·"'LD Jt>ll\JH " :>u5 ,!5SOX,~75LG•NO~ 2811110 

' COIL•'-'LC" I, 11\!1-1 " G•H ,!SSDX,)15LG•NO~ 21111110 
COIL•'-'LI'J I, 6'J~"~ " Q•B ,!550X,375LG•NO~ i!ll£1110 

CI-I(JKE, "IDE BA\0 1!111<110 
CI<OI(f, ... roE BU.'f} 281180 
c'"'o~E, ... roE BAND 281.1!0 

1 JUMPER 28480 

' na~.;srsTo~< J·FET 'J•C ~A'J 0•'100E To-ts ,, i!84SO 

' TIH<1S!STOR J·FET A·C'"'A~ D-~ODE " 32291 

' ua~ersTDR '" " ~01!5'" ,.T•'Sn"~<Z 0~713 

1 JFET P CH 28480 

' T~A'JSISTOR J.,F ET 'J•C~"~ A'> o-~or-r TO•IB " 2811!0 

' TRA"JSISTGR p•,p " 1'0•300"''" qii~O"'I-IZ ;!8480 

' T~A"JS!STC'R ~·;p " TO•'I2 1'011125"" 281180 

' TRA~·srsro~ '" 5I PD•J5o"~ FTilOO'-'~"~Z Oil? 13 

' TPANSISTOR "' " T;J .. II;> P01b2'5"" 04713 
HIAfjS!STOR PNP " T0•92 PO•b25"1i 04713 
HIH•S!STOR '" " T0•92 P01b25">~ 0<1713 

1 TRANSISTOR NPN 2N3866 28480 

' ~ut S I"~ TD·111•C! ?111180 
TRA"JSTSTOR p>;.Q 5I TO•II2 I'Oib25"'" 0'1713 

' P<A>JSISTC'Il '" 5I T0•92 P01f>2'5"11. (111713 

' TRANSISTDI< '" 'N'5!1'19 " TO•l9 P01lllll!"" OI9ZB 

3 TR.oi'JSISTOR I'NP ;>>cS583 SI TO•l'l PO• I" 0<1713 
TRANSISTOR '" '"'55~! SI T0•39 PO•!~' 011713 
HIANS!SiOR "' 2~5109 SI T0•39 PD•800!ooi, 0!1128 
TRAf>JSJSTOR "' ;>~llj] ~9 " TO•H POI!'IlO"'" 01 9i!8 
TIH~SISTO~ "'·'" 2"'55113 " T0·39 1'0•1"' OU713 

jiH~SlSTOR '" " PD•3Stlv'" FT1l00"Ml 01171] 
TIU>.JSJSTOR '" " P0•350"~ 'TI!OO~I-IZ IIU713 
TIIANSISTOII p ~-p " TO•'Ii! PD•e2'i"" 28U8Q 

' TRANSISTI'lll "' " i0•18 PO•]&','!"~' 281180 

' ~E:srsrn~< m " ,25"' " TC••UOO/teofJO 0 II Iii! 1 

' IIESISTOR ll,f>U~ " , I ?S~ ' TC•IIt•IO~ 211546 

' RESISTOR 11.8 t K " , I i!S1. ' TC•Ot•!OO 211'5116 

' RESISTOR 2. 2~ " ,25 ... " TCI•II001t700 0 I! 21 

' I<ES!STOR·TR'-'R '"' "' c TOP•AOJ I•T~<'-' 281180 

' RESISTOR 'ISl~ " .2s ... ' TC•O+•IOO 28480 

' RESISTOR 0,1155~ ·" .I i!S~< ' TCI0t•2'5 I 1110 I 

' ~<ESJSTDR 3D! " , ! 251Y ' TC•O+•IOO j!Uijllb 
RfS!STOI< 301 " • 115" , TC•O+•!OO 21.151111 

7 RESISTOR '" " .1'51Y " TC•·U00/+700 o It i! I 

~ESIStcR '"' " • 2'5~ " TC••II00/+1~0 ~] 121 
~ESISTOR '" " ,?5" " TC••IIOOI+HO 0 IIi!! 

' RESISTOR " " ·• 1!"il- " TC•·~OOIHOO (J!Ii!l 
RES!STfoR '" " ,?5" " TC••UnO/t7~0 n IIi! I 

' RES!ST('II '" " ,?5" " TC••UOU.ItiiOO n \ 121 

i!ES!STG~ 2,21( " ,25 ... " TC•.IIIJQJt7no (\ 112 t 
RES!STO~ 2.2~ " .i!s~ 

,, TCI•II00/t7110 0 I 1 i!J 
RES I STOll 2.?K " • 2'ir Fe TC••II001+700 0 1121 
RES!STDil 2,?K " ,25·' " TCI•IIOO/t?On 0 II~ I 
RfSISTDR .,. " ,;>s~ " TC••'III0/+100 0\!i!l 

RESISTOR '" " • .:os ... ,, TC•~IIOOJqO~ 01121 
RESISTD.O " " • <!Iii~ " TC••IIIl~ltf>~(l o! I i!1 

' I:!ESISTOII '" " .1'5"' " TCI•'II'IO/ti'OO VI I i!t 

' RESISTOR "' " ,;>511 ,, TCI•IIOO/tl\~1\ nllll 
RESts TOR 2.2~ " .zs ... " T(I•II00/+7~0 Ollli!l 

3 'IES!ST011 ll,l~ " • 1 2'i" ' TC•nt-10'1 1 9701 
8 IIES!STD~ '" " , I 2'ill ' TC•r+•IOO i!ll511b 

' ~ES!STCII.TI<I.III '"' '"' c TO~•ADJ I .TR<J 281180 
RES! STOll 13, !~ " • 1 25~ ' TCIO+•I r,o 1 'f70! 

' RESISTD~ ?on " .25~ " TC••4001+bnO Ol!i!! 

See mtroductJOn to this section for ordcoring tnformat1on 
*Indicates factory selected valuP 

Mfr Part Number 

lii!5t•i?h9 
1251-4504 
1 251•ii!'U9 
t251•ii!UCI 
U5t•29U 

ti!51•i!'UCI 
li!51•!'b9 
12514822 

0'190.\IH 

91 OO•U~7 
9100•]1158 
9100•]1158 
9100•]458 
91 OO•JU58 

9100•311511 
9I00•1!118e 
91110•0]118 
9I'IO•Olil5 
91'10•02115 

91110•]1158 
'1100•]1.158 
9100•]115! 

1258-0141 
tB5~•00~2 

ITtiO 
~JE2i3 
1855-0406 

t855•01110 
18!il•OOZO 
t85J•OOIIe 
2~]9011 
MP51-18 I 
"'PSH8t 
"'P!IHS I 

1854-0233 
1205•0018 
~PSM8t 

"'PSHIO 
2N5l 011 

i!N5583 
~N558l 
2~'5109 

2~5 I 09 
j!N'558] 

2f>J]00jj 
i!'-39011 
t85l•00f>ll 
185'1•011011 

C81i!215 
Cll•!/ll•i0•46111•F 
Cl.l•ti8·TO•ellll•' 
C821i!i!'5 
?I OO•)l53 

Ob91\•UIII7 
~F11Cl/ll•i9•9115511•8 
CU•II8•TO•lOIR•F 
CU•II8•TO•lOIR•' 
cato35 

C810l5 
C~JO!~ 
CB!Oi!5 
C!!t 015 
tBl 83~ 

C81!22'5 
C!!2i!li!'5 
C!!22i!5 
CBi!li!li!5 
C!!Ol5 

C6tol5 
C!!Hl25 
C85bl5 
CBii!llS 
CBii!2i!5 

MFIICI/S•TO•t33i!•F 
C~•I/8•TO•t002•' 
2100•0558 
"''IICI18•TO•Illi!•F 
ce2n15 
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Reference HP Part c 
Designation Number D 

J,jjlilll 0757•01142 • 
oli!RIIII OT5T•OII41 ' &411115 Obfll·IITOS ' l11R110 Oblll•\02'5 • 
hl1117 0011]•220'5 I 

•11R41! Obii]•U72"i ' '<!RII~ orsT-olllB 3 
hilS~ Obl!l•222'! 3 
.1,41151 0757-onc; 0 
.1,411'52 0757·01131! 3 

hFI'Sl 009~.0341 • 
AIIFI5u ObCI~•b'llO ' A IIFIS~ Ob5]•\025 ' AliA 56 0751·111111'1 ' UFI51 Ob<J9 .. oti!l 1 

UAb"i (11)8] .. \015 1 
AIIFib1 Oblll•!02"i • 
All Fib~ Oi18l•102'5 • 
Allllb'l Oblll•101"i 1 
iilll1b Ob53•t03'5 I 

AIIRH Ob8l•2225 3 
AIIRt!ll Ob 11!\oollll5) ' URI n2 Ob95•1111'5l ' URiol nb'l5•1111153 ' A.<!Rt0a Ob95-Jlll7 ' 
AQRin5 0!>98 .. ]1137 ' AaRtob nb96•lll]7 2 
A11R101 0751·0lb8 e 
AaAtne 07'51-0lb!l e 
All !:It (IQ 07'57•031!1!1 ' 
A gilt I 0 !lb9!1•355P. ' hRttl Ob9!1-l515P. ' hilt 12 Obrl!loo5353 I 
AIIR\ I 3 0751·018<1 ' AIIRttll Ob95•!135l I 

AIIR I I 5 !'1757•ol114 e 
Au rot I I b lit>IH•t5!5 5 
AqR 117 Ob98 .. a12l ' AIIR118 ObQ!I.,U\23 5 
AUR 1 I Q Ot>98 .. u'5]Q 1 

AUR!20 nc98-412l 5 

·~~~ 121 Oe98·1112l ' AU~U2 Ob9'1•Q\?3 5 
U~\23 ~75?·0277 • 
hilt?~< 0757•1\UQ\ 0 

All~\2'5 0757•01101 0 
AUR!<t& 0757-0?77 ' h~t27 Ob98ooU!23 5 
AURI211 Obo:l8oo4123 5 
UR1?9 ~bl:l9 .. olFI'< ' 
All~\10 co9o:~ .. n:HI9 ' UR\]1 ~HIO•Oil2b ' AURt H 07/JO•Oil?ll ' AU Rill q'57·0ll'l11 ' AIIR\1U 07'57•nleu ' 
AUFI\l5 Ob'f8.QOI'I? 1 
AUR\lb flb98•311!\8 3 
AU~\37 f\7o;1 .. ~271 ' AQ~1]8 07'i7•0?77 ' AUAI]q ObqS•lii!IP 3 

AUR 1110 O]b0•002e, ' lilA 1111 fl7'i7•0lUb 2 
AU~\42 0757·03~b ' AUR !Ill 07b0•002b ' AUFI\114 07'57·021l(J 3 

AIIIIIQ5 rbQ5•1115"i I 
hRtUb 07'5?·0~12 5 
A IIIII u 7 ~bRil•IIUI'-2 • 
Ull\1111 07'57·02AII 1 
AIIA!Uo:l Ob1J5.,111:1l 5 

A4Rt'5fl Ob'O~•I!lii'S I 
AQ~ I'!\ Ob'l8•7ll2 " Ullt~2 07'57-n?eo 3 
A11Rt5J ne"l•0'515 " AIIR\54 0!>'18·1332 ' 

6-12 

Table 6-3. Replaceable Parts 

Oty Description 
Mfr 
Code 

RESISfOR 10' " ,t2':il¥ ' TC•Ot•lflO ?~"illb 

I RE8IST011 8,2SK " ,12'5 ... ' TC•Ot•IOO 21151111 
I RESISTOR "' " • ... '5 ... " TCaooUOQ/tSOn lll\21 

RESISTO>I " " ·• 2'5" " H••IIUO/+t>no 0 IIi! I 

' RESISTOR 22M 5~ • ?5"' ,, TC••QOOJ+ti!ro n 1121 

I RESISTOR II,H " .25"' " fC .. •IIQOI+TOO r I I 21 

' RESISTOR 5, I \I< " ,12'511 • TC•~'~+•\0~ 211'5'1b 
RES I STOll 2,?1( " ,25" " TCa•llilfl/tTrQ 0112 I 

I RESISH111 J ,I bK " ,12'5¥1 • TCaO+•tro 211SIIb 
RESISTOR 5,111( " ,ti!'J~¥ ' TC•Ot•\01'1 211'511b 

I ~EStSTOR \, 'SK -" ,12'51'> ' T(lflt·2'5 28480 
I RESISTOR 15b0: • ~!: ,12'5~'> ' TC•O+•SO 281180 

RESISTOR " " • 25·' '!': T(I•IIOOI+bflll (I IIi! I 

' RESISTOR '"' " ,!25~ ' TC•O••IOO 211511b 
I Flf:S!STOR 2,05~ " , I 25•'' F TCIOt•t~c, 261180 

' ~ESISTOR 100 " ,?'5>'~ H TC•·II~O/t'S~O n I I 21 
RESISTOR " " , 25~< F( T~•-"0~/tbO~ 0\\i!l 
RE!ISTO~ " " ,2'5~ " TCI•IIOO/tbOO "1 121 
RESISTOR 100 " ,?5~ " T(I•II~0/+'501' 011 i! I 
RESI!TOR "' " ,2'5~ " TC•·II00/+7011 (I 1121 

RESISTOR 2,21( " • 2'51. " TCI•II~0/+7110 0 1121 
l RESISTOR '02 " ,125~ ' TC•O+·I~U 211511b 

RESISTCll< '"' " , I 25~< ' TC•Ih•\0~ 2ll511b 
RfSISTOR '02 " , 1 25,., F H•~•-1'10 (lll511b 

' RfSISTOR 133 " • 1 25~· ' TC•Ot•l (If· 24'5'1b 

~ESISTOFI 133 " ,t2"S~· , TCIIIOt•IOO 211SIIb 
~ES!STOI< 133 " ,\2'5~ ' TC•Ilt•tno 211'5/.lb 

3 ~ESISTOR 3• " ·.us~ ' TC•Ot•lDn 211'51<11 
RESISTOR " " ,t25~ ' H•O+•I 0!'1 2U511b 
I<ESISTO~ 3• " • 125~ ' TC•Ot•\00 .?il5llb 

' RESISTOR ll,ll(IK " • , 25~ ' TC•~t-too ;?USI.Ib 
RESISTOR 11,0(11( " • , 25·' , TC•n+•ll\0 ?IISOib 

' RE!ISTOR !IObK " .12'5~ ' TC•Gt•l oo o?B~!l!l 

' RESI.STOR 20 " ~I i!S~ ' TC•0+•1 00 I 97 0 I 
RE!ISTOR 6Qbl( " ,12'511< ' TC•O+•I o~ ,?8 II!! 0 

RESISTOR 20 I l • 125" ' TCI.J+•1 no 1 9701 

' ~ESTSTOR "" " , 25~< FC TC•·IInOitllO•l r 1121 
e RESISTOR "' " , I 25" ' iC•Ot•1 no 2'1'5111!1 

RfSISTOR "' " • 125;: ' Tt•o;. .. too 2'1511b 
I I=!ESISTOII 1102K " • 125'~ ' TC•n+ .. t no ;>8QM 

RESISfl'lR "' " , I 25~ ' TC•O+•IL1r 211r,llb 
FIESISTOP "' " • 1 2'5~ ' TC•~••tnt• 211'511b 
RESISTO~ "' " • 1 25~"< ' TC•nt•tnt• 211'511b 

' RESISTOI< 119. q " • 1 ....... ' TC•nt•1 C·~ 2115Ub 

' RES! STOP '"" " • 1 25f ' TC•Gt•tn~ 2il'511b 

RESISTOR '"" " • 1 25~ ' H•fl+•H1~ 211'511b 
RES!STO~ 119,9 " • 125 ... ' TC•~+•\llfl 2U511b 
RESISTOP "' " • 1 25~ ' TC•0•·1~r. 2U5Ub 
RESISTO~ "' " • , 25•\ ' TCI~t•1 t10 ?USUII 

' '<ESISTOR 5 .I " ,?5~ ' TC:~~t•\Otl 281180 

~ES!STOR 5. I " • ?.5~ ' TC•cl;.•\C() 281180 

' RES!S?OR 15 " I·• "0 TC•0+•2011 28118~ 

IIESISTOR 15 " " "" TC•~+•?1n 28«6~ 

IIES!STOP '" " • 1 ?5h ' TC•dt .. \•JO 1 .70 1 
llfSlSTOR '" " • 1 ?5~ ' TC•Ot•\•lt' 1 '170 1 

I ;(ESISTCR "" " • 1 25•·· ' TC•~;. .. 10fl 2U'SIIb 

' '<ES!!TCI< "2 " • 1 2~ .... ' TCI~t·\OQ 211SIIb 
RESISTOR 119,9 " ,125" ' TC•O••ln~ 2115Ub 
R~SISTCP 119,9 " ,125~ ' TCo:Ot·1~~ 211'511e 
RES!STCR "' " • t 25" ' TC•D+•100 211'511b 

'lESISTCR 75 " " '" TCIH•i!(•IJ ?8~80 

3 ~<ESISTCR '" " • 1 ....... ' TC•fl+•1 u~ 211'511b 
:<ESISTC'R 10 " • \ 25~< ' TC•0••1 ~Q 2~'5llb 

>~ESTSTC~ 15 " I" '0 TC•o+•2r,n 28Q80 

' liE"SlSTC'R " " • 1 ?5~< ' T(•0+·1~11 2~'SIIb 

I >~ESISTL>II " -" I" ' TC•0+•25 0171 b 

' RESISTOR 20(11( " ,12'5~ ' H•J+•IO~ 2U'5Ub 
I '<ESISTOR 1?, uK ,, ,t25~< ' TC•II+•tro 03558 

' RESISTOR ISO " • 1 25~ ' TC•nt•l 00 211511b 
RESISTOR "' " • 1 25~ ' TCo:Ot•\00 211'54b 

' RESI!TOR b!U!( " ,125 ... ' Hl~t•IOO 211<~50 

' RESISTC1~ I" " • 125~ ' TC•nt.\JO 281150 
RESISTOR " " • 1 25~ ' TC•l'+•ID~ ?11511b 

' RESISTCR 5. I " ... s~ ., T!':••IIO~It"ii•O n 1121 
RES!STO~ I" " • 125~ ' H•IJ+•! 00 28~80 

See introduction to this sectton for ordering mformation 
*Indicates factory selected \alue 

Mfr Part Number 

CII·!/8•TO•I002•F 
C4•l/B•T0•825!•F 
CBIIT!lS 
CBt025 
c~nos 

C8UT25 
CII•!IB•T0·51 ll•F 
CB222S 
CII•\/I!•TO•ltbt•F 
(4•\I~•T"•~\I!•F 

(Jb'l~•b)U7 

Ob'l6•b'llb 
(6\025 
(II•!I~·T0•2002·F 
Ob'l'l•\'1121 

CB 1 n 15 
!':8tn2s 
(~1025 

CB I 01 S 
CElt o 3'5 

C6222'5 
CII•\IB•T~.IIQ2~•' 

CII•\18·TO•II02~•F 
C4•IIS•T0•~02~·F 
CII•II~·T0•\3]~.~ 

ca.t ~~-TO•l!3~·' 
CII .. \IB•TO•Il3~-F 
CII•I/8•TO•!UIIO•F 
Cll•l/!l•TU•]~AO•F 
CII•\/!I•TO•lii~O•F 

Cli•IIA•TO·II~2\•F 
cu.tJ~·TO•II02t•F 
1'1!1'18•!1353 
~,4Ct/8•T0•20~0•F 
~b911·~3'5l 

~'4CII~•TQ•20AQ•F 

(6!81 5 
(11•1/!I•TO•IIQQR.,, 
CII•\/8-TO .. IIQQR .. , 
~bQI\•11539 

Cll•\lll•T0•11<;9~•' 
CII-118•TO•II9'1A•F 
CU•118•TO•II'f'fll·F 
C«•1/F\.TO·II'I'12·' 
cu.,,e.ro-1ot•F 

cu-t/e.TO•!Ot•F 
CII•\IA•TO•IIQ92•F 
CII•11~·Tfl•ll9o:I~·F 
Cll•ll~·l0•1199R·> 
(Jb9'1•038'f 

Ob9'I•0389 
OHU•e02b 
oH~·002b 
~~11CI/8•Til•20RO•F 
~FUC\/8•TO•?ORO•F 

Cll .. tJ8 .. ro.ueuo.F 
CII•I/8•Tfl•U22R•F 
CII•1/8•TII•~qQ2•F 
!':II•II~·TO•IIqq2., 

CU•l/!I•TO•U22~·F 

~7b!'l-~02b 
CII•1/8•!0•1JRO·F 
Cll•!/ll•TO•lOI<O•' 
07b0•002b 
CQ•\18·TO•lOD1•F 

Sll5•l•T~·'SORO•B 
C~•!I8·T0•2003•F 
P~ESS•!/8•T0•1?112•' 

(U•1/8•TO•I51•' 
(11•1/!I•TO•W99R•F 

Oc98•P.JII'5 
Ob95•7l32 
Cli•l/A•TO•l no I•~ 
C~5\C>5 

Ob'I~•7H2 



Reference HP Part c 
Designation Number D 

A" R I ~5 ~757•·1?1\0 ' Au~ I 'il:l lq,•>.J-~"'1"' ·' 
A •JR 1 <; 7 ·1o<?.0.·73l;> " AQR 1 r;.o. ~e.o.l-2?ec; ' A~~ I <;<I 1•757••'U72 ' 
A ~Q I bl' '1757-~;>.o.n l 
A uP 1 b 1 ~757•'127~ " A ~FI I 1-2 .ns7.nlltb 1 
A uP I b3 n7<;7-•lU~;> ' 
Au~<! ~4 t175?·~.?~11 ' 
Aal=lt~5 07"i7-~aco; ' A~~lbb 0757•t1277 8 
AuRtb7 nb<l~··n~5 ' A~ll2~1 4 0bCI8 .. ,1151 I 
A4R2Q2• 0698-4450 1 
A4R202" 0698·4424 9 
AUII.?O 3 Obll)•l Ob'i 1 
liiii20II ObCI~•liiSI ' AU11205 ~O'I"'·~C!'i2 ' lUR20b n~>'le .. 3C!'5;:> ' lal<.?tl7 tlb'll!•tiOC!'i " 
AoR.?oa ;>jOO•Jb5<1 1 
Ao~<2n11 Clt>'1~·H52 ' I t1R21 0 Ob\18•]'1<;2 ' ~~~~~ 1 I ~757·0~12 s 
l~R21? i>\OO•]OIIb ' 
4UR21] 1Jt>CI8•]Uo;'l ' 1 all?! o ~757•048~ 0 
A~R215 07'57-~l~b 1 
AaRi"lb o?o;?•04U;> ' AQII;?! 7 07"i?•n?70 ' 
4 UR? 1@. 07'57·0?70 ' UR?!CI Ot>CI~•tllOB • AUR;?;(IO ObCI8 .. tt5!7 ' .ol .:tR.?;> I Obll8wt1'52A " A all?)? ncQA .. ttiiTn ' 
~~112;(13 oeo'18-on~u s 
·~~2''-! OeoC!8•tlil78 ) 

aull2'5 C\757-n<~.?ll ' A~R?'b 0!>'18·11~'5'5 ' A 1.1R,?H o757~o~cs ' 
~~Rne 01'57•~Ub'5 ' Ull;>.?ll flbl!3·122'ii ' A~ll;>JO 07'57•rtt5tt l 
lUll('' I 0757-nttSP. 1 
A~R2'2 ~b'1A•I.IU73 ' 

I 
!uR;>n 0!>'18·~3~7 I 1 
hR?'~ Ob'IP.•~JIItl 0 
A 1011;?,'5 n1>C!B-~1 b? 0 
Aij~21b 0757·0~54 l 
AttR2H ll757•0.?AO l 

A1.1R;?JB 0757•DUU? ' UR;>J'I 0757-utt2b ' 'ijll241 07t:;h0280 l 
AUR2tt2 ~7'57•0'142 ' ·~,.2~3 ObCI8•73'2 " 
AQR;?aU 0757•0?8'1 1 
A~R245 ll7'57•0U28 ' AUII?U7 07'57•04b5 ' AIIIIZ.:t!l Ob'111•83!'1 ' 'aRi'i!CI Oe.'l8•3'15'i ' 
AttR2'lO Ob98•31 7'1 ' A~ll251 075T•OIIll~ ' A ql/2§2 Ob'18•411'17 ' A allil"i 3 Oeo\IS•II.:t~7 ' A U~2"5.:t Oeo'18•4U'IT ' 
AUR2'5'5 2101.'•3214 ' A t~R2'lb 2101)•32\11 0 
AQI<2'57 2100·~2111 ' AIIR2'51j fl~>QB .. e~1Q ' AqR2'5'1 2100•]08'1 ' 
411Ri'f>O Obll8.)'1'5! 1 
A ullz,o, 1 2100•l2Cib • 
•ttR2b2 Ob'18·~'1511 8 
lUII;(Ib3 Ob'18·!CI5T ' AIIR,?toll ~7'57·0~11? ' 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

~F~T~fe.l< '' " • 1 zs~ ' TC•O+•I ~~ 2<1$'10 
llfSJSTCk '.' " ,?5~ " H•·~O~/tSOO n 1121 
~"fSTSTC-q '" " • I ''i·' ' rc•n••l-11'1 ~11aeo 

~ESlSTOR ?;JI' '5\ • '5 ~ 
,, 

TC•-Qoo/~12~~ H!i!l 
RESISH•R .?0~~ " • 1 ?5 ~ ~ TC•r+•\Or 2115116 

C!fSJSTC·~ " " • t ~s~ ' TC•0+•-1 0~ 2'1511b 

' RESISTOR J • n p; '' , I 2'il, ' rt•n+·l"ll 24511b 

' ~ESIStrll "' " , I 25" ' TC•O+•!(IO ?liS lib 
~ESISTCR '"' " • !25" ' TC•Oh\01'1 ,?IIS<Ib 
'~ESISTCiit " " • 1 .?5~ ' TC:IO+•I ~~ .?~SIIC 

' ~ESISTO~ I QOK " • I .?5 ~. ' TC•,l•-1 r (' 2a511b 
i:!ESISTnw ~C!.'I " .1.?5 ... ' T~•tl+•! 00 211'!illb 
~~SISTO~ b3<1K " • I ?5" ' TC•Ot•IOil 281180 , RESISTOR 10< (MATCHED TO A4R204) 21!1180 

1 RESISTOR 324 1% 28480 
1 RESISTOR 1400 1% 28480 

' ~ESlSTOR IO" '!!t , 25/j FC TC••IIOO/tll 00 fll\21 
RESISTOR 10< (!•lATCHED TO A4R20l) 2!1180 

" RESISTOR 499K (.'lATCHED TO A4R206) 281180 
RESISTOR 499K (,'lATCHED TO A4-R205) 28~80 

' ~E SIS Hill 37. til( " • 125,.. • TC•o.-loo 2~5.:tb 

' I=IESISTOR .. TII"R 100 '"' c TOP·ADJ ,, .. ,~ .. 32'1'17 
RESISTOR 499K U·MTCHED TO A4R210) 2B~BO 

RESISTOR 499K (MATCHED TO A4R209) 281180 
l!fSISTOR .?OOK " .1<'5" ' tC•O+•I 00 2ij5Ub 

' ~ES!STOR·f~r.!R '"' '" c TOP•ADJ 17•TR~ 32'1'17 

' i=!ESIStOR 3BlK " .I ?5w ' TC•O+•!OO ?848() 

' RESISTOR b81~ " .I 1"'5~ ' rc•nt•l oo ?Sueo 
~ESISTOR " " • 1 ?5~ ' te•Ot•l 00 2115Ub 
RESISHlR "' " ,125~ ' TC•O+•IO~, 2~5ilb 

1 I!ESISfCII 24\IK " .125\1 ' TC•Ot•1 On ?05Ub 

I=IESI!TOR ?II 'II( " • pos .. ' TC•0+•\00 ?USUO 

' RESISTOR I b, '11( " • 125~. ' TC•Ot•IOO 2U5i!b 

' RESISTOR t21K " • 125~ ' TC•O+•IOO ?.11511b 
I RESISTOR 210~ " .l<'S;o. ' rc•o+•t oo 2U5Ub 

' RESISHIR b.IISK " • , 25~ ' TC•ot•IOO .?U5Ub 

' IIESISTOR '1. 31 !( " • 12501 ' TC•n••IOO ~te37 

' i=!ESJSTOII 1 0. 7~ '' • , 2'!! ... ' TC•O+•IOO ;:>IISI!b 

' R~SISTOII I ,I K ,. .125~<. ' TC•Ot•1 00 ('U5Ub 
1 ~ESISTOII '" " • I 25~· F TC•Il+-tno .?~'SUb 

~ESISTOil I 0~~ " .12'51'¥ ' iCIO+•IOn 2~~Ub 

RESISTOR I OOK " • !2'5~· F rc•nt•l O(l 245Ub 

' ~ESISTOR I, 2K " .25~ " TC••tt00/+7bO 0 I 121 

' RES!STO~ 3l. 2K " • I 25~ ' TC•0••10~ 2U'5~b 

' ~ESISTOR 51 ,I K " • 1 25~ ' TC•Ot•\00 2~'5Ub 

' QESISTCIIi a.ncK " • 1?5~ ' H•O+•l()O 2U511b 

' 

I 

IIE5!STOR 1 u. 3~ " • 125~ ' TC•O+•IOO 21.1'51.10 

' llfS!STOR bQUl( " ,I .?511 • tC•O+•I 00 28480 

' REUSTOR Ub,ll~ " • I 25~ ' TC•IH•IOO 2~5Ub 

RESISTOR 33,2K " • 12'5\1 ' TC•Ot•IOO 2~'5Ub 

RESISTOR " " • I 25~ ' TC•O••tOr .?'-5ilb 

I=!ESISTOR '" " • 1 2'511 ' TC•O+•IOO 2t1'5~b 

' RUISTO~ I. ]I( '' • 12511 ' TC•Ot•1 00 2115ilb 
RESISTOR " " • , 2511 ' TC•~+•t 00 2U5~ b 
IIEStSTOR '" " , I 25~ ' TC•0••100 2W54b 
RESISTOR '" " • 1250'j ' TC•0••1 no 28~>80 

RESISTOR 1 3 • ]K " .12511 ' TC•O+•IOO I Cl70 I 

' ~E!ISTOR I. b2~ " • I 2"5~ ' TC•O+•IOO ?t15Ub 
RES!STOII tOOK " • 1 25w ' tC•O+•I 00 211!Ub 

1 IIESlSTOR '"' " • I~· ' TC•tlt•IO I '170 1 

' RESISJOR I, tiK " -'' ' TC•n••l 0 ;>8~80 

' IIESISTOR C.5'5K " 0 I 25~· ' TC•II+•IOO ?115Ub 
~ESt8lOR '" " , 12'5'" F TC•O+•IOO 211511b 

l RESISTOR ti!I,7K " • 125~. F TC•e>•~1~o 211511b 
RESISTOR 118. 7K " .1<'5~ ' TC•O+•IOO 2115U~ 

I=!ESISTO~ 48 • 7K " 0 I 2"51'1 ' TC•Ot-100 2t15Ub 

l ~ES!STOihTRI,jR 1 00 ~ '"' c ro~>•,DJ I .. tR>, ;:>8480 
RESISTDR.TR"'II 1 orK '"' c ro~>-AOJ 1 .. r Rt. 281180 
RESISTO~-TRr.IR 1 no~ '01 c TDP•AOJ 1 .. Til'< 2eueo 
IIES!STO"' '" " ·" • TC•~+·1 o 1 'ii?O l 

' ~ES!STO~<•J"Ir.lll " I Ol C TO~> .. AOJ 1 1-r~~ J2C!II1 

' RES I STOll Q o 82K " ·" ' TC•n•-1 0 281180 

' RESIST()II.,fll'-1~ " '"' c roP-A:>J 17•TR~ 28ti!IO 

' RfSISTC'R '1, 18~ " ·''· ' TC•O••l~ 281180 

' RESISTCR JU 0 4K " . '' ' TC•II•·I~ 281180 
~fSISTOR '" " ,1 i''i~ ' TC•O+•!OO 2115Ub 

See introduction to this section for ordering information 
*lndlC'ates factory sf-dected ,·aluP 

Mfr Part Number 

C~•II~•TO•IOOI•' 
C65tGS 
Qbq~·?]l~ 

C6li!f)5 
Cjj•\/8•T0•200l·~ 

CII•\/1\ .. Tl'l·l 00 I•~ 
Cll•t/1\•TO•lOI\•F 
Cll•l/II•TO•SIIQ•F 
Cll•1/8.,i0•\002-' 
CII•II8•T~•IOOI•r 

ca .. t/8.TO.Ioo3-~ 
CII•!I!•T0•~'1'12•r 
~c·u~-a3115 
Ob'll!•3'151 
0698-4450 
0698-4424 

C8I005 
Ob'll\•3'151 
00'18•]'152 
Ob'l8•3'152 
CII•II8•TO•l1112•r 

32'12!1•1•203 
00'18•3'152 
(lbQ6•]'152 
Cii•IIS•i0·200l·' 
32'12•1-1•50] 

Ob'l8•3i!S'1 
0757•01185 
Cil•li8•TO•\ORO•F 
C~·II8•TO•I002•F 
Cii•II8•T0•2U.l•' 

CU•\I8•TO•i!II'I]•F 
Cii•IIS•TO•Ib'12•' 
CU•II8•TO•I27l•r 
Cii•II~•TO•l!Ol•F 
CU•!I8•TO•b'18!•F 

cr.~~-ti8•TI·'1311•' 
C"•ti8•TO•I072•F 
CW•118•TO•I10!•!1' 
c~~II&•T0•5lc~~' 
Cll .. ll~-rn-tool-F 

C~•IIS•TO .. t003•~ 
CB!225 
CU•II~•TO•ll22•' 
CII·!I8•T0•51 12•' 
CI.I•\18•T0•80bl•~ 

~.:t•II8•TO•!q32•F 
Ob'18•8]11t1 
CII•II8•TO•ilbU2•F 
Cii•\18•TO•ll22•F 
C~•!/S•T0~100t~F 

~~~•IIB•TO•I002•F 
CU·II8•TO•I30!•r 
Cii•I/8•TO•IOOI•F 
Cii•II8•TO•I002•' 
0098•7332 

~!I'UCIII!•TO•tlli!•r 
CII•JIB•TO•I02t•F 
C4•118•TO•IOOJ•~ 
502lZtl!l~ti3•!002~F 
Ob'l8•3'15' 

CU.\/8•T0•25!t 
C4•IIS~T0•2002•F 
C~•I/8•TO•il872•' 
Cii•II8•70•U!T2•' 
~ll .. t/e•T0•11872•F 

i'100•]2lt1 
2100•UIU 
2100•]2111 
5023Zli8•TI3•1002•F 
32'121'1•1 ·502 

Ob98•]'15] 
2100•32'10 
Ob'16•3'1511 
Ob'IIJ•]'I57 
Cii·118•TO•I002•F 

6-13 



Reference 
Designation 

A QRj)fo,lj 

A ijR;;>&O 
.oi.~R?&7 
lt~R?&8 
lt~R?&II 

At~R?7~ 

.ol.qR?71 
AUR?12 
.IQP?'l'J 
lt~R?1U 

AijR175 
At~R?lf> 
At~R271 

.I.UR?7~ 
AuR,:.H 

A ~Ri'llO 
At~R21l \ 
A qR(IIl2 
At~R?J.! 
AIIR21ltl 

At~RU'i 
AqR,~b 

AQR?I!7 
lt~R?II.~ 

At~Ri'QO 

AUU 1 
AQU2 
A4U3 
A a Uti 
A4U5 

AtiUb 
A4U7 
AUU~ 

AQUQ 
AUUII\ 

AtiU 1 I 
AIIUti' 
AtiUt ~ 
hUll! 
AIIU\5 

A4U16 
A4U17 
AIIU I" 
UU\11 
AIIU?II 

AI.IU?t 
AIIU;?.;o 
Aau:n 
A4U24 
AIIU?'5 

AUU?b 
AQU;>1 
AIIUC!A 
UU?<;~ 

AIIU:$11 

AIIU3 \ 
AIIUH 
A4U41 
A4U42 
AQU 1 ll \ 

AUU\02 
AjjU\ ~l 
itiU\011 
A4Ut~5 
At1U\ llb 

A4Utn7 
AJHJ?Ilt 
AIIU?02 

A4U203 

A4MP1 
A4MP2 

6-14 

HP Part 
Number 

~bCI!'.uQijo; 

07'57-~?tn 
0757-~Qjjlj 

Oto<:IB•79'i7 
2tr~-G5f>'l 

07'i7·rlllO 
·1f:>Qil,.f>bl5 
~757ooo?1" 

o757·r"73 
1)757-0tlll'i 

Ob'H''"'Ib\ 
l\757oo04b'5 
11757-0II8b 
Ob9~ .. ,usl! 
07S7-nat.S 

~7')1·1l?"'l 
o7S?.ouus 
Ob9Boo7l)2 
~~:><~8 .. 7332 
ilbCI~.,;??'I 

llf>Q~·l?ll' 
o7<i7-r;>Ro 
~119A,.,5SA 

~b~~~~-]<;'58 

C757-n~£12 

)jiJI•Il~! 

JtOI•tHI 

IR<'O•!Iillb 
I Ai'O•l I 1117 
1826-0476 
1Ai'I>•0<~711 

1826-0304 

1 ~<'0•1 278 
IA2n•l279 
ti<li'/'!•!2'79 
ll!?ll•ti'H 
1.0.20•12~? 

1 -'~20•\ 1 I? 
I 1120• I I 12 
1~'~2rootU2l 
111?0•0111113 
1Ai?lool'l001 

1826-0304 
1826-0304 
!Ai?~•!\~U 
t~r;a .. o~~7 
11!21'1•\IUll 

JA'i9oo01J47 
I ~20•114£1 
18<'11•0208 
1826-0416 
1A211•1l<'OII 

1-"21'1·1731J 
I JI20•l i' II> 
I A2~•\ I 9to 
1R20•tHn 
\Ai'O·!'f](' 

\.0.2L)•tllllb 
I Ai'O•\ Ullll 
1826-0416 
1826-0416 
1 ~~>~o .. osn 

1112t>•n'5n 
1 ec~o .. osn 
IA<'b•052? 
I R<!ll•ll 111111 
!R2'l•0~21 

I ~21>•0 II I 
IB?II•OO]"i 
!AS~ .. IJ/!o]~ 

1581-0021 

1205-0033 
1205-0018 

2140-0016 

c 
D 

' ' ' • 
' 

' ' 7 

' 0 

0 
0 

' 5 

' 
5 

' ' 5 

' 

' ' 5 
5 

" 

Oty 

' ' 1 

1 
1 

' ' 

' 1 

' 1 
1 

' ' ' 1 

Table 6-3. Replaceable Parts 

Description 

~ES!STOR '5]11 I~ ,12'5~ ' T(lll•·IO~ 
~ESISTO~ 2K 1% ,1,5~ F TCIO+•IOO 
~ES!STO~ IlK \~ ,\25~ F TC•O••I/'!0 
~ES!STOR Q,8K 1~ ,1<!5~ ' TC•O••<!S 
RESISTOR•TR~Q 2~ \0~ C TQ~.A~J I·TR~ 

~ESIST~~ 2,2\K 1% ,12'i~ F TC•D••tnn 
~ES!STOR ~~~ ,1% ,125~· F tc•n•·2'i 
~ESTSTGR <~111,111 1% ,125~ F TCIO•·IOO 
HS!STO~ ~,01~ 1~ ,1251· F T(•r•-t~n 
RES!ST(:R 13K It ,125•- F Tt•O•·ll'lO 

RESISTOR J~,!K IX ,ti!'in F TC•"••IOO 
RfS!STQR ton~ IX .t?Sw F T~IO+•IOO 
~ES!STOR 7~0~ IX .t2~W ' TC•O+•tOn 
RESISTOR J~IJK IX .1?'5.-; ~ TC•(l••\0{1 
~E.SISTOR 100~ !X ,1?5v. F TC•~••IO~ 

QESISTOR ~.ntK IX ,12r;~ , TCIO+•Inn 
~ES!STOR I~K \X ,125~< F lC•O•·IOO 
~ES!STOR tv !X .1~5~ F TC•o••IOO 
RESISTOR I~ !X ~125~ F TC•O+•IOO 
RES!STrR <~,QQ~ IX ,125"' F TC•~+-100 

RESISTOR £1Q,QK !X ,125~ ~ TC•n••IOO 
~ESISTOR I~ IX ,125~ F TC•O•·I~~ 
~ES!STOR 4,~2K 1' ,125~ F TC•~••IOO 
~ES!STOR <i,O?K IX ,125 ... F TCIO••IOO 
QES!STOR !OK U ,t2S~< I' TC•(I•·tnn 

S~<o!TC~.SL SPDT !UB~IN .~A I?'SVAC/DC 
~ ... JTCHaSL SPOT 5~9~1~ ,SA IZSVAC/OC 

!C FF TTL LS 0-TVPE POS .. ED~E-TRI~ CO~ 
IC GATE TTL LS ~A~D QUAD ?•INP 
IC-SW Tl601CP 
!C S~!TCH ANLG •·DIP•P 
81FET LF355H 

IC CNT~ TTL LS ~!N UP/DO~N SY~C~RO 

IC CNTR TTL LS DECO UP/OJ~~ !v .. C~RO 
IC CNT~ TTL LS DECO UP/OJ~~ !IVNCI-1~0 
IC C~TR TTL Lll ~ECO UP/DO~~ SV~CH~O 
IC 'F TTL LS J•K BAR POS•fDGE·T~IG 

IC FF TTL LS O.TyPf POS·EOGE-TRJG 
!C 'F TTL LS D·TVPE ~O!I•EOGE·TRIG 
lC ~v TTL LS ~o~OSTBL RETRI~ DUAL 
!C FF TTL S D•TVPE POS•EJGE·TRIG 
TR~NS!STO~ AR~AV 

BIFET LF355H 
BIFET LF355H 
IC GATE TTL LS NOR QUAO 2•INP 
TRANSISTOR ARRAY \b•P!N 
IC GATE TTL LS ~OQ QUAD 2•INP 

TRA~SJSTnR ARRAY 1b•P!N 
IC GATE TTL LS NOR QuAD i!•JNP 
IC QP A~P GP S .. ~IP•P 
IC LF13331·D AN 5W 
IC QP A~P GP ~-~IP•P 

!C FF TTL L!I·O•TVPE POS•EDGE•TRIG CO~ 

IC OCOR TTL LS 3•T0•8•LIN~ ] .. I~>;P 
IC '' TfL LS o.rv~E POS·EOG~·TRIG CO~ 
IC F' TTL LS ~-rvPE POS•EDGE•TRIG to~ 

!C '' TTL lS O.rvPE ~OS•EDGE•TRIG CO~ 

IC ,F TTL lS 0-TVPE POS·EDGE•T~!G CC~ 
!C ~FR TTL LS ~O~•l~V HEX l•lN~ 

IC 13331-0 AN SW 
!C 13331-D AN SW 
IC OP A~P QUAD 1a•O!P•P 

!C QP AMP QuAD lij•QIP•P 
!C QP AMP QvAD 14•0IPooP 
IC OP A~P QuA~ 1a•01P·P 
IC T"V TTL LS ,.EX !•IN~ 
!C CO~PA~ATOR GP TO•IIIIII 

IC OP A"'P GP l'l~rAL T:J•QQ 
tC OP A"'P LO~-~~l'T TO•QIII 
TRA~SISTCR•DUAL •D~ PO•~~~··~ 

RM5 CONVERTER (POWER DETECTOR\ 
MECHANICAL PARTS 

HT SJNK-SEMICON 
HT S!NK-SE.'-',JCON 

RPG LIGHT BULB 

Mfr 
Code 

2li'SIIb 
2li'SIIb 
211'5111> 
1 liTO I 
28£180 

211'5llb 
2!11180 
2ll'5llb 
211'illb 
2~'5Ub 

2115111> 
211511to 
2BliBO 
28USO 
211SIIto 

211511b 
2115111> 
2!1U8{) 
281080 
<!II'S lib 

28li!IO 
211511b 
211'511b 
211511b 
245llb 

2llt;llb 

o I Zll'! 
o Ulll'!l 

28480 
o Ufl'! 

28480 

Ol2fl5 
Ot2111'i 
0 \.i!Q5 
0\2111'5 
012111'5 

nt2Q'i 
0121115 
0\i!fi'S 
0121115 
OIIIZS 

28480 
28480 
012115 
tlbOb 
H21115 

tlbOto 
0 tZIII'S 
270111 

28480 
2701£1 

~121115 
0 IZIII5 
0121115 
0121115 
~IZfi'S 

0121115 
0121115 

28480 
28480 
0 12111'5 

0121115 
nt2115 
01295 
0121115 
0121115 

nUTil 
270ill 
2701'1 

28480 

1 28480 

I ::::c 
See tntroduction to this section for ordering tnformation 
*lndicatPs factory selected \·a!ue 

Mfr Part Number 

(li .. I/8 .. TO•'SlbR•F 
Cli•IIBooTO•ZOOI•F 
Cli•IIS .. T0•\302•F 
~l'liC\IS•TQ•7S71•~ 

2100•0'ib'7 

CU•IIB•T0•22ll•l' 
Obiii8 .. U25 
Cli•II8•TO•llllill2•1' 
C4•118•TO•l~ll•~' 
Cll•li8•TO·Il02•1' 

CU•II8•TO·lBll•l' 
C4•IIS•TO•IOOl•' 
0757•0U60 
Oblll~•]ll5& 
Cli•IIS·TO•IOOl•' 

CU•IIS•TO•lOII•' 
C~•II8•T0•1l02•1' 
ObQ8•7ll2 
ObiJ~·Hl2 
CU•II!!•lO•UQfll•' 

01>111!1•]2211 
CU•tiii•TO•IOOI•F 
CU•\18•TO•li021•' 
CU•II•-to-uo2t•P 
CU .. \IB•TO•I002•1' 

]I 0 l•llU I 
JIOI•tllll 

S~7liL91711N 

S~74LSOON 
1826-0476 

TLbOICP 
1826·0304 

SN711~91'1N 
9~7'1LSIQON 
SN74LSIIIION 
5'"111LS!iJC!> 
SN711LSIOIIIAN 

9~711LS711N 

SN?~LS7UN 

9~7liLSI2JN 
SN?USTUN 
CA30llb 

1826-0304 
1826-0304 
Sf.I7~LS02N 
ULN•200H 
SN?ULSOl"' 

ULN•lOOU 
S"7ULS02N 
L~l\0 ... 
1826-0416 
L~]ION 

S1>;'711~S21lN 

SN711LS!l81>; 
SNH~St7liN 

!N711LS21lN 
SN711~927l"' 

SN711LS174N 
!N711~Slb7&N 

1826-0416 
1826-0416 

TL07UCN 

TLOTUCN 
TLOTIICN 
TLOTIICN 
SN7ULSOUN 
9~727\0L 

~ClliSS(f 

~~]08Aio1 
~~]IIIU 

1581-0021 

1205-0033 
1205-0018 

2140-0016 



Reference 
Designation 

.. 
·~c, 
A~Cii! 
A5Cl 
A5CI.I 
A5C'5 

A5Co 
A5C7 
A5C8 

A!iC~ t 
A!iCFifl 
A5CFIJ 
.1.'5CIHI 
A!iCRI! 

A5CRo 
A5CII7 
A5CII~ 
A'5CIICI 
ASCIItO 

A'§CIItt 
A5CIIt2 
A5CQt 3 
ASCII til 
ASCII! '5 

ASCII! II 
A5CIIt7 
A!iCRtl! 
A'5CIIt Cl 
A!CIIlO 

A5CF1011 
ASCRlii! 
A5CRi'] 
.lSCR~II 
A5CII7!1 

A5CIIii!O 
ASCR-'7 
A5CIIii!8 
A5CRii!CI 
A5CR10 

A5CR11 
ASEI 
A5J2 
A'51.1 
AS lOll 
A5Qii! 
A'5Ql 
A'§QII 
A5Q'5 

A5Qe. 
A5Q1 
A5Q8 

A5Rt 
ASRZ 
A!Rl 
A SAil 
A511'5 
A 'SAO 
.1.'5117 
.1.5118 
A5R9 
A511tt 
A5Rii! 

Ao;R 11 
.1.'511111 
.1.'5111'5 
A Slit~ 
A5At7 

.1.5111 e 
ASIIii!t 
ASIIU 
A5llii!] 
A5Aii!ll 

A5Rii!5 

HP Part c 
Number o 

OID0·]@07 
0100•]8117 
01~0-00bii! 
Olb0•3BII'I 
OUD•]!!IP' 

01110•'1571 
01110•]8111 
0!8!'J-t711f> 

1CICI0•0'5B 
ICICIO•OSH 
tcno.os:n 
t99o-osn 
1'~9o.o'5H 

1'~90•0'533 

1 CICI0•05ll 
tCICin.osn 
t9Cio.o5B 
t99o·o5B 

tCJ90•05]l 
!t;ICI0•05ll 
t99o.osH 
t99o-n5H 
!CICIG•OII8b 

199Q•OIII!b 
t9CJ(').,Ob6'5 
tCI9o .. oee5 
t'il•n•ofl65 
t•'ilo-oee5 

l'il'il(J·0665 
l'il'il0•0665 
l'il'ili'J•0665 
l'il'ilO•Ob65 
!'il'il0•0665 

l'il'ilO•Ob6'5 
l'il'il~.Otob'5 
l'il'il0•006'5 
l'il'il0•006'5 
!'il'il0•0665 

• • 
' • • 

' ' ' ' ' 
' ' ' ' ' 
' ' ' ' ' 
' ' ' ' ' 

t'il'ilo .. nbb'5 3 
03582-61620 
1251-5041 
9100•333<1 ~ 
tll53•00ib 8 
1 fi.53•0fl I b !'. 
t~'33·00ie e 
1~'5l•n01to e 
1~'53•0010 8 

1853•0/JIO 
18'5!•nnu 
11!S~·Cn I b 

Oblll•??oS 
Otol!3•120'5 
Otolll•UOS 
oeeJ-nos 
00~3·?<101!; 
Obi!J•2205 
Obfl.]ooll05 
Obl!]•zP05 
0757-0280 
Otoll]•ll25 
008] .. \325 

Oblll•13i!'5 
Oto83•1l25 
Obf\]•1325 
0083·1325 
Ub,ll3•1 H5 

Obf1].,1li'5 
1 "'' n.n 1 e<~ 
18IO•Oibl< 
18IO•Oll5 
18tn.no55 

' ' ' ' ' ' ' ' 3 

' ' 
' ' ' ' ' 
' 7 
7 

' 5 

Oty 

" 

" 

1 
1 , 
' 

Table 6-3. Replaceable Parts 

Description 

•!YBOARD P,C, ASSE~BLY (13lb8} 

CAPACJTOR•rxD ,0!'5U~ +•201 50V~C CER 
CAPACITD~·FXD ,nt~ur +•20l 50VDC CER 
CA~ACITOR·FX~ lOOUF+7'5•tOX bVDC 4L 
CAPACITOR•FX~ ,o1~UF +•?0~ 5nV~C CER 
CAPAC!TOR·F~n ,n15UF +•20X SOVOC CER 

CAPACITOR•FXD ,tUF +81'J•?nt SnvQC CER 
CAPACITOR•rxD .nt~UF +•20l SOVOC CER 
CAPACITOR•FXD \5U'+•IOX 20VOC TA 

LED.VtSI!L! LUM.f~T•t5MCD I'•2n~A .. ~Ax 
LED•VISJBL! LUM•J~T•15~C0 IF•2~MA.VAX 
LfD•VI~IBLE LUM•J~T•I5MCD JF•?O~A .. MAX 
LfD•VISIBLE LUV•JNT•I~MCD JF•20YA,.MAX 
LEO.VISISLE LUM,.]NT•t5MC0 IF•?O~A .. MAX 

LED·VISIBLE LU~•JNT•I5MC0 IF•z1vA.,YAX 
LED•Vl!l~LE LUM.!NT•J5YC0 IF•i!O~A-VA~ 
LED.viSIBLE LUM,.JNT•t5MCD IF•20~A.~AX 
LED·VISISLE LUM,.JNT•15MC0 IF•zo~A-~AX 
LED•VISIALE LUV,.INT•t5MC0 lF•lovA.VAI 

LEO .. VJSlBLE LUV.,INT•t5MCD 1'•20MA,.MAX 
LEn-VISIBLE LU~•INT•I5MCD IF•2"MA,.vAX 
LED•VISIBLE LUV,.JNT•t5MC0 JF•2~YA,.MAX 
LED•VTSl~LE LUM,.JNT•JSMCD 1F•2DVA•YA~ 
LED•V!S!BLE LUM,.JNT•IMCQ IF•2nVA,.MAX 

LED .. V1Sl8LE LUV,.JNT•JVCD JF•20MA,.MAX 
LED·VISJ~LE LUM .. ]NT•JVCD JF•20VA,.VAX 
LED•VISIBLE LU~ .. JNT•lMCO JF•20VA•MAX 
LED•VISIBLE LUV,.JNT•1VCD IF•?o~~ .. ~A~ 
LfD•VlSIBLE LUM•!NT•tVCQ !F•2ft~A.MAX 

L!D•VISIBLE LUM·I~T•tVCD I'•2~~A•MAX 
lfD•VJSJBLf LUV,.JNT•JMCD l'•?O~A-MAX 
LED•VJSIBLE LU~-J~T•t~CD I'•2n~~-MAX 
LED·~ISIBLE LU~-JNT•tvCD lF•2nvA.~AX 
LED•VJSI~LE L~u·I~T•tMCD IF•?o~A-MA~ 

LED•VJSIFILE LU~•I'•T•t"1CD JF•20'-'.A-MA~ 
LED·VISIAL£ LU~•INT•t~CD I'•2~"A•~AX 
LED•VISJ~LE LU~ .. t~T•tMCD JF•2•1~A•MAW 

LED•VISJBLE LU~·I~T•t~CD IF•?O'-'A•MAX 
LED•WISI~LE LU~•lNT•tMCO l~•20~A•MAW 

LED·VISJBLE LU~ .. JNT•t~CD I'•2o~A .. MA. 
RPG ASSY 
CONNECTOR 
COIL 15V~ tO\ .~D•NOV SRF•7MW1 
TQ~~SJSTOR ~NP !I TO•Q2 ~D•3~~~~ 
T~ANSJSTO~ P~P ~! TO•'il2 PD•Joo~~ 
TQANSIST8~ P~P Sl TO•<I2 ~O•]no~~ 
TQANS!ST~~ P~P Sl TO•Q2 PD•lO~"~ 

TRAf'SISTrQ P~P St T0·<12 PO•]OO~~ 

TPA~SISTOR PNP 8! TO•CI2 PO•]OI)~N 
TPANSJSTOQ PNP !I T0•<12 ~D•lO~~~ 

TRANSJSTO~ PNP 91 TO•<I2 PD•30n~~ 

~fSISTO~ 22 S~ .2~n FC TC•·~Oni+SUn 
RESISTOR 22 St .25~ ~C TC••~00/+5~0 
~fSISTOR ~2 SX .2~~ 'C TC•·Il~OI+Sn~ 
RESISTOR 2? ~~ ~?Sft FC TC•·~<~0/•500 
RESISTOR 22 5! .2~~ rc TC••I.IOO/t500 
RESIST~~ 22 5l .25~ 'C TC•·I.I00/+500 
RESISTOR 22 5l .25~ rc TC••~<00/+50~ 
RESISTOR 22 SX .2~~ FC TC••I.IOI'J/+50~ 
RESISTOR 1000 1% .125W 
RESISTOR 1.3~ 5X .2S~ FC TC••II00/+700 
RESISTOR !,]~ 5! .25~ FC TC•·400/+70" 

RESISTOR 1 ,3~ ~X .25~ FC TC••4001+700 
RfS!STOR 1,3• SX .25~ rc TC••40~1+100 
PfSISTOR 1,3~ ~~ .25~ FC TC•·~00/+70ry 
RESISTOR 1,1~ 5~ .25W FC TC••II00/+7nO 
RESISTOR 1,3~ 5X .2SW FC TC••I.IOI'J/+100 

Rf5!9'0R 1.3~ Sx .25~ FC TC••"00/+1nQ 
~fT~ORK .. PfS 'il•SIP4,7~ OH~ X 8 
~ET~DR~·~ES q•SIPII 0 7K OH~ ~ 8 
~ET~OQ~ .. ~ES b•SIPI o.OK O~"' X 5 
NfT~OR~·~ES CI•SIP!O,OK QH"' X ll 

Mfr 
Code 

j!I\IJI\(J 

26"80 
}6~80 

2848~ 

2ll"80 

28480 
?81180 
?8 a eo 
261<~(J 

?81080 

?SliM 
?8"80 
2Bu8n 
2811@0 
2811110 

261180 
?1'11-180 
2lli<80 
21!1180 
?81180 

281180 
28.:iM 
21',1180 
26480 
2e11eo 

281180 
281180 
}81.180 
2!h80 
281180 

281.180 
?1!1.180 
281180 
28118n 
281180 

28<!811 
28480 

28480 
261180 
21!1180 
281180 
281180 
281180 
?SliM 

0 !Ill 
0 IIi! I 
01121 
01121 
Qlt.i!l 
n IIi! I 
otUI 
0 ll.i!l 
28480 
o IIi! I 
Q 1121 

01 \21 
01 Ill 
n 1121 
,11121 
o ttl I 

n till 
'iltol1 
<nel7 
281180 
281180 

See introduct10n to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

Olb0•V!~7 
nlt~O•lll"7 
nll'r"'('ne? 
Olb0•],0."7 
Oli!IO•]Bij7 

~~o~-11511 
Olb~•l8117 
15(101StoX<I02Q62 

'3082•ijb5B 
5~e.2•11b56 
5082•1.1to58 
5UA2•1.1658 
5082•1.1to5!1 

5flB2•II05!1 
5082•111158 
5nli2•II058 
50!I2·1.1e~e 
5082•11to58 

5082•1.1058 
50~2•.:ib58 
5082•11b58 
5082•1.1658 
5082•11b811 

50il2•II0811 
J<I<IO•O&b5 
t<~<~o .. oees 
t'il<IO•Ob05 
I<IQO•Obi!15 

l<l'ilO•Otoi!l'3 
l<l'ilO•OOb'S 
19<11•0i!lb'5 
I<I<IO•Obb5 
t<l<ln•Obi!IS 

\<1<1~-0flb'i 
jQ<IO•Oeb5 
l<ICIO•Obb'i 
1CI<IO•~flb5 
\CICIO•Obi!l5 

j<!CIO•Obb5 
03582-61&20 
1251-5041 
9100•lJ]II 
!853·~0\b 
\85]•0011!1 
185]•00111 
I 8'53•00 1b 
185]•0010 

t115l•MU 
1~53•00lb 

!853•00U 

C!li!205 
CB2205 
CB2205 
~82205 
C8220'5 
C82205 
C!!2205 
CB220IJ 
0757-0280 
ce llZ5 
C81l2~ 

~!11325 
CBt325 
C8!325 
CBll.i!5 
C8!l25 

CB\325 
CSPO'ilCI)7•~72J 
CSPO'ilC07•1172J 
\810•0115 
!810•00'55 

6-15 



Reference HP Part c 
Designation Number D 

A~!W1 5ooo-~u:so ' A5hfl 50tll)•Citllb ' 158\111'1 50bO•CIII]b ' A5SWI.I 50111)·1111]0 ' A'§Sjtj'§ 50110·911]11 ' 
asswo 50bO•CIII]b ' A5Svn 50bO•CIII]b ' A5h8 50b0•'1/'l]l:> ' A§SliiCI 50bO•CIII]b ' 158Wt0 50bO•CIII]b ' 
ll!ihlt 50btl•'HI]b ' •sSWii! !IObO•';III]b ' •shll 5000•';I41]b ' i5h1 u 50bO•';IU]b ' i5h15 '50bO•CIU]b ' 
iljhlb '5000•';141]0 ' i5ht7 50bO•';III]b ' ilj!l\11118 '50bO•IIII]II ' iSh! Q 50bO•';IIIlb ' i59Wl'O 51)b0•CIII]b ' 
i51W~1 '50bO.'tll]i!l ' i51Wli! sooo-411311 ' i5h2l '5000·411]0 ' i51Wi>ll sooo .. 9u3o ' i5h25 50bl) .. ';lll]b ' 
i'511112b 50b0·911lb ' i5h~7 5/lbO•qll]b ' i5SW1!! sooo.ctt~lb ' l51W;!';I '50bfi•'Ulb ' i5IWJO '50bO•<tQ3b ' 
i5hl1 '50bO•IIII]b ' iSSI!IU !ODO•<tUlb ' -sawn 5Db0•411lb ' i5St~~l11 50bO•tlll3b ' &5111115 '50bO•tiiiJII ' 
i'51SWJb 500/l•llll]b ' &5!1111!7 llOOO•<ttiJb ' •sawn 5oe.o.ctu3& ' A5SW39 3101·2441 6 

A5Ut 1tl'tQooQ'5112 5 
i5U2 14<t~·OS9i! 5 
&5Ul !<t<t0·05tli! 5 
ASUII \ti91)-05Cl2 5 
l5U5 tllllo-o5<t2 5 

&5UO 1tiiiO•OIIill2 5 
l5U7 \CI';II\•05t12 5 
A5U8 1tlll0·05q2 5 
l5U';I tq4u•o5<t2 5 
i5U 1 0 \tl<tl).(l5Q2 ' 
i5UII IQQo.nSQ2 5 
iSU\1 11'15!1·0011'7 5 
i'SUI J 1820•!200 ' i5Ulll 1'120•\'~B • 
A5UI5 1!5B•Oflll7 5 

i5Uib \8i!O•l21lO 5 
•ttU\7 11'12ro• 1 II ll • l5U18 \1!511-0I'lll7 5 
Ao;Ut';l 1112~-1710 • &5U2n I B21l•l 1 I Z 8 

i5Ui!1 \1120•11118 I 

1200·0473 
1200·0638 

6-16 

Table 6-3. Replaceable Parts 

Oty Description 
Mfr 
Code 

" PUS~BUTTON S'<illC"~ P,C, '-'OU~T 281180 
PUS!o!BUTTON SvjJTt~o~ p .c. '-'OUNT .?81180 
PUSH!!UTTON S~JTC!o! P,C, ~o<OUNT .?81180 
PUSioiBUTTON S:><ITCiol p .c. MOUNT .?!!1180 
PUSioi8UTTON s~ITC~-' p. c. "'0UNT zaueo 

PU8ioi8UTT0"1 swJTC~' FI,C, "'0UNT 28480 
PUSHBUTTO'< Sl'jJiC~'~ p .c. '1QL)NT 281180 
PUS!o!BUTTON !WI TCJol p. c. MOUNT 281.180 
PUSMBUPtlN SWJTC!o! p. c. MQU'JT 281180 

PUS,.BUTTON Slll'T'C!o! p. c. MOUNT i!Bl!BO 

PuS"'BUTT0'" hlyCJol p. c. "'0uNT 281.180 

PUSM~UTTO"< S~l'!'CH .. 0 c 0 MOUNT 2~480 

PUSMBUTTO"< S~lrCM "0 c 0 r.!OU~T 28U!O 
PUSMBUTTON S~«ITCM "0 c 0 "'0U~T ~~4!0 

PUSI-IBUTTON !~ITCH F' 0 c 0 "'0UNT 28480 

PUS!o!SUTTON S~lTCM p 0 c 0 "'0U"'T i!!l.IBO 
PUS!'19UTTON S~ITCI-I p 0 c 0 "'0U)I;T ~BUBO 

PUS1'8UT1'0N s,...ncw PoCo "'0UNT ~~liB" 

F'USMBUTTON SwiTCM P,C 0 "'OUNT ?.BilBO 
PUSI'!'lUTTON SI'IITCM P 0 C0 "'OUNT i!BII!IO 

PUIIMBUTTON S~"<ITCM PoCo "'0UNT ~811M 

PUSMf!UTTON SwiTCH p .c. MQUfH 28480 
'USMBUTTON S~'~ITC!-1 p .c 0 MOUNT 28481) 
PUSMBUTTON S~lTCJo< p 0 c. MOUNT 28480 
PUSMBUTTO'- !WlTCM p 0 c 0 "'0UNT zeuen 

PUSMBUTTON swtTCi-1 F'oC, "'0UNT i'Btl"'r 
PUSMBUTTON !W1TCM p. c 0 "'OU"T 2848n 
PUSI-ISUTTOIII Si<~lTC!-1 p 0 c 0 M()U'JT .'8'181' 
PUSI-ISUTTON !l~lTCM p 0 c 0 "'QUI, T 284~0 

PUSI-IBUTTO~I SWITCH p 0 c 0 "8UI;T Hlt~"'O 

Pus~o~euTTo., S~«I TCI-I p 0 c. "'0U\ T j!~UIIO 

PUSMBUTTON swtrc~-< p 0 c. "'~UciT 28ijB~ 

PUS~SUTTON S~ITC!o< p. c. "'0U~IT ~81180 

PUS>~!IUTTON 9"' ITC!o< p 0 c. "0U'vT ~81180 

PUSMSUTTOfll !!WITCH p 0 c 0 "'~U'<T ~BII81l 

PUSI-IE'UTTOIIJ s~·t TC~' P,C, "'8U'IT 284BO 
PUSHBUTTON sv.trcw p .c 0 "'0UfiiT 28480 
PUSM8UTTC1fll 8t~lTC~-< p 0 c 0 "'~U~ T 281180 

1 SW·PSHBIN 28480 

" OISPlAY•NU"-SEG l•C~-<A~ ,Q]•H i?811BO 
0 I SPL A Y•~IU"'•Sf G t •C >~dll , <I]•H 21!1180 
OISPL~Y-NU"•Sf.G l•C"~AR ,11]•1-< 28'1B~ 

OISPL~Y•'-'U"'•SEG \•CMA~ oij~•K 211480 
0 I SPLAY ,.,JUM•SEG 1•CK~R .41•1-< 281180 

DlSPLAY•"-U"·5£G \ooCKAR olll•l' 281180 
DISPLAY,.IIJU"'•SEG I•C~-<Ail .43,.., 2811!10 
DISPLAY•'"U"'·SEG 1•C~-<AR 0 '-1 , .... 2111180 
D J SPLAY .. ~ U~'• SE G 1-CHAil .111•1' 21\.:181\ 
OISPLAY•!I.U"'•SEG t•C><AII oQl•l' ;t81180 

OlS-"LA Y•'•LI~·SEG t•C"'AQ .Ql•H zeus~ 

' l11A>;SI5T0R .ll'IH 1b•PJ'I tlbOb 

' 
,, r~v HL LS ~-<n (1124'5 

' 
,, s><r•~GTR lTL LS ll•S SERIAL·!~ PI<L•OUl ot2tl5 
TIIA'-'SISTOil ARRAY 1b•PI\ 130011 

I C I'V TTL LS H~X Ot2CI5 

'' ,!lf<"",.RGH! TTL LS 11•5 SEQIAL•I~ P~<L•OUT 0 12~5 
liiA'~SISTOR iPII~Y \ e. .. P! N ilbOO 

I IC ,r TTL LS O .. TVPE POS•EDG! .. TIIIG CO~ 0\2115 

' !C H "' LS O .. nPE POS·EOGE•TRIG ~IZIIS 

' " "'IJ¥11/DATi•SEL TTL LS i!•TO•l•LINE QuAD OIZII5 

1 SOCKET·IC 16 DIP 28480 
1 SOCKET·IC 14 DIP 28480 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

50110-~1130 
5000•CI<~lb 

'5000•CIIIlb 
50bO•.fHI]b 
50bO•CIII]b 

50b~•CIII)b 

'50bO•CIIIH 
SOb!I•CIIIlb 
lj(\bl\•o;III]O 
'3000•CIII3b 

50bO•';IUJb 
5000•';IU]b 
5~bll·';IU1b 
50bO•';I4]b 
50b0•';14)b 

50b0•11113b 
50bO•IIIIlb 
5000•CIIIH 
50b~•CIIIlb 

'50b~·'Hlo 

'SObll•';llllb 
5liOO•CIIIlb 
501>0•111130 
'50bO•'i.:ilb 
50bl)-';14lb 

50bQ•'illl0 
50111\•<ttiJb 
'5oe.n•<ttllb 
'50bll•IJQlb 
50bll•ll4lb 

5~1!11\•tl.:ilb 

50bD•<tQU 
50bO•tl.:ilb 
50b~•<tll]b 

50b0•<tlllb 

50b0•411!b 
50bO•tl41!b 
SObO•q.:~]b 

3101·2441 

5~~2·7b5l 
'5082•705] 
'5082•71>51 
50112•7115] 
5082•71>'53 

5082•71153 
5MB2•7b5] 
50B2•7b5] 
5082-HSl 
5082•7051 

o;oA2•7053 
LIL~t .. i!OOlA 
8N?IIL!05N 
SN74L8\0II~ 

UI.,N•iilOilli 

SN711LS05'-' 
!II.?ULI!Ilb.:i'l 
UL:'u2003A 
SN711LSi!71~ 
S'~74LS74" 

!1"-~?IILS257AN 

1200·0473 
1200·0638 



Reference HP Part c 
Designation Number D 

A5KS1 :>L.'+ 1-094 3 
A5KS2 5041-0384 
A5KS3 504:-0584 
A5 K54 504:-038'• 
ASK 55 5041-038~ 

A5K56 5041-0384 
AS KS7 501,1-0384 
A5KSR 50'+1-0451 
A5KS9 )041-0319 
ASKSlO 504:-031~ 

ASKS 11 58~ i- 05 l 9 
A5KS12 5041-1822 
A5KS15 5041-0017 
A5KS14 5041-0818 
A5KSl5 5041-0816 9 

A5KS16 5041- 1 81 '} 
A5KS17 5041-1821 
A5KS18 50C,.1-0g 14 
A5KS1g 'lU '' l- 08 l 5 
A5KS20 5041-0816 

A5KS21 50~i-l820 

A5KS22 5041-0'146 
A5KS23 5o41-n11 
A5KS24 5 041 -0 812 
A5KS25 5041-0813 
A5KS26 5 041-18 l 7 

A5KS27 5041-0758 
A5KS28 50~1-1819 

A5kS29 504i-0808 
A5KS30 50~1-17~8 

A5KS31 5041-1818 
A5KS32 ) O'l 1-0 2 8 5 
A5KS33 50~1-0'922 

A5KS54 5041-0922 a 
A5KS35 5041-0319 

A5KS3G 50'"-1-0319 
A5KS57 50~1-0ll':l 

A5KS38 s J 41-0 31 g 

A5KS44 5041-0~C,.4 

Table 6-3. Replaceable Parts 

Qty Description Mfr 
Code 

NOTE 

KEY CAP DESIG~ATORS CORRES?ON~ w SWI T·~H 
JESJGNATORS. EXA'".PLE: ,\5K51 l' '~' 
K:OY:.AP POR ASSWl. KE,-CA~S ALSO t,PPL Y 

'" 'l 5 ,'.Ni) A2 5 FRONT PANELS. 

l KEY(i1P LOCAL 284HO 
G KEY CAP S."',OKfPIPE 28480 

K'::YCIIP S."',OKEPIPF 28480 
KEYCAP SMOKtPIPE 284-80 
KEYCAP SMOKEPJPf 28480 

K'O YCI\P S.".OK[PIPE 28480 
U. Yl 1\P SMOKtPJPE 28480 

l KEYCAP BLUEPIPE 28 '+llO 

7 KEYCAP "' W/LIGI-JT 28480 
KCYCI\P m W/LJG!-;T 28480 

KEY<'-\P BC.K W/L1GHT 2s:.so 
l KEY(i1P . STOKE 28~80 

l KEYC,W . 7 28480 
l K!:YCA.P 8 28480 

1 KEYCAP- 9 (INVERT) 28480 

l KE'YCAP . I•\ HZ 2l\480 

' KEYCAP RECALL 28480 

l KEY CAP . 
' 23 48 0 

l KEYCAP . 5 28480 
KEYC.'IP b 28480 

l KEYC.AP '~' 28480 
l Kl;"iCAF CLEAR 2 8 ~8 0 

l KEYCAP l 28480 
l Kt::YCAP . 

' n4so 

l Kf:YCM-' J 28~30 

l KEYCAP "' 28480 

l KEY CAP . DASH 28480 

l KE'YCAI' 0 28~80 

l KEY CAP PER 1 OD 28'• 8 0 
l Kl' YCAP . DEG 28 480 

l K;oYCAP . DB_M 28480 

l KEYCAP PEARLP1Pf- 28480 

' KFYCAP L:OFT ARROW 28480 

1 KEYCAP ·RIGHT ARROW (JNV:ORT) 281.8 0 

KEYCAP l!LK W/L1GrlT 28 :,so 

'<EYCAP BL K 1-.' I L 1 GHT 28480 

KEYCAP m W/1 1GHT 2 8 48 0 
r<EYCAP SLK W/L1PH 28480 

l K!OYCAP . POWER 28480 

See introduction to this St"("t!On for ordenng mf<Jrmatioll 
*indicates factory sPlected ,-aluf' 

Mfr Part Number 

5041 0 94 3 
5 041 0384 
5041 0384 
5 041 0384 
5 041 0384 

5041-0384 
5041-0384 
5041-0451 
5041-0319 
5041-031<\ 

5041-0319 
)041-1822 
5041-0817 
5041-0818 
5 o:.1 0 81& 

5 041 18 1 g 
sn•n- 18 21 
5041 0814 
5041-08i5 
5041-0816 

5041-1820 
S041-0946 
50~1-08!1 
5041-0812 
5041-0813 
5041-1817 

S041-D758 
5041-1819 
5041-0808 
5041-!798 

50~1-1818 

50~1-0285 

5041-0922 
5041-0922 
5041-0319 

ooq-0519 
50'd-O'i19 
5041-0319 

5041-0944 

I 
i 
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Reference HP Part c 
Designation Number D 

" ~33lO•b050b ' 
AI,C 1 O!bO•O'H!l I 
Ae.tfl O!bU•J!\ij7 ' AoC' 011:>~·0'37 ' A&CII 01&~·0337 ' A b(o:; ll\b0•3!\117 ' 
A;,C!> nt~'u-o2i'~ ' "''' Olb0•)8117 ' li,(\Q ntoo-~Su1 ' AbClt 0\ tiO•HI117 ' .I bClt 01bll•~St.l7 ' 
AbC VI n t<>o·•~~~~7 ' A!>Cl~ Qlflll·~fli£11 ' lOCi:'~ O\bt'•'~At~7 ' AbCi:'lli O!b(!•'AU1 ' A!>C?e. ouo-~~~~7 ' 
AbCii'? Clbll·38a7 ' Ae.Ct~-"' OlbO•l-"'47 ' Ae.C211 ~te.o.,~47 ' A e.C ln nte.n-HII1 ' Ae.C 31 O!bO•l,Q(I7 ' 
A!>CJ;? OlfiO•HU ' Ae.CH Otbll•HQ? ' AbC 1U 01b~·~fl;ll7 ' Ae.O'! Olbrl•31!117 • 
At.C3b ~~~o-)8.?~ I 

AbC37 0!~0-?~<'3 I 
At.CV ~1-"'I••Ob~i' ' At.C311 llt~ll••JII92 ' A bCII 0 lll~0-?~23 I 
AbC~) 0\biJ•2lll4 0 

AbC~l ntt~n.j!iiOII 0 

AbCS! OlbO•l8a7 ' A!>CS;~ Ol~'O•i!'l!n ' AbCS' O!A~•?I!.?b ' lbCSl.l ll!bll•~"illj8 ' 
Ae.C'i"i Olb0·l'5'5fl; ' HC'ib 0\0IJ•1-'H17 ' AbC'i'!' O!bll•1"-ij7 ' AbCS-"' 0\b~ .. , ...... ' AbC'S II 0\bl'•~bU ' 
AbCb() O!b<l•H22 ' AbCb1 O!b0•.'009 ' AbCb' Olb0•20~II ' 'bCb' ,,,b~-~sse ' 
At:~C1:11 t<ln?•lt'53 s 
AiJC112 \ 110 \ ·()~110 ' At.Cilt~ tCint .. oo~o ' A!!Cil~ 1 'H) •004~ I 

AbL I 91~0-?11'5<1 0 

Ae.L? llt~n .. te37 ' A e. I.~ 11\0~-H~II , 
A ~pI , ?0•1•01173 8 
A6P2 1251-.6567 
A6P3 1251-.6567 
A6P4 1251-6567 
AbP'i 12'i1•37'SO 7 

AbP<;) 12t;l·ll2~'!i 7 

AbGl1 1"-5a-~071 7 
A!>Cli' 1~5o:!•Oi'l'5 I 

A bll I oe.II~·Bl~o:! 0 

At:~ II? (\b-"'3·75.?5 ' Abll' ''b~l•0815 s 
Abi:IQ Ob~!•\~2'5 • 
Ae.Po; ne.~3•!035 ' 
A6R6 1810-0055 5 
AbR1 0b'<~ .. 32H ' Ae.Rll• 07'51-0o:!ll3 0 
Ae.RII 1~10•1l07b 0 

AbR I~ !lb~3-t@25 7 
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Table 6-3. Replaceable Parts 

Oty Description 
Mfr 
Code 

I ~tt~OP~OCES'O~ C~~T~DL P,C, ASSE~'BLY 281.180 

I CAPACTTO~•'XD t~ooP' +•t¥ ~oovoc Mtc• 2$1180 

" CAPACITOR•FXD ,0\~JF +•20% 50~0C CER 281180 

' CAPACITD~<•F¥0 I bOP I' +•ll lOOVOC "~IC.I. ;?81.180 
CAPAC)TORooF~D UOP~ •-u JOOVDC "IC.l 1!111110 
CAPACJTOR .. F~D ,nt5UF +•20% 50VDC CER i!U!Io 

' CAPACITOR .. F~O nuFt•IOX !'5VOC " 502!CI 
C~PACHOP•P'XO ,otsuF •·?OX 5ovoc '" 281180 
CAPACITOR .. nO ,015"'' +•1'01 sovoc '" 281180 
CAPlCJTOR•nD , ('I 'SUF ..... ox sovoc '" 28'180 
CA~ACITD~·FXO ,nt'5UI" +•li.\1 '50VDC '" 281180 

CAI'ACITD~<·I'"XD , n tiiJUF •-<'nx 1§(1 voc '" 21111110 
CAPAC!TO~<•nO , ~ 15U~ +•20t 5CVDC '" 2111180 
CH'ACITD~<·I"~D , (I I 'iUF ••2011: '50VDC '" 281180 
CAPACITOII•'Xrl , n !SUF •·20% '50 voc '" 2811110 
CAPACITO~<•FXrl , ~!SUI" ... 2011: SO ~DC '" 28480 

CAPACITO~•nD ,nt'5UF +•lOX 50VOC '" 281180 
CAPACJTOI<.FXD , 01 'iUI" +•2'011: so~oc '" 281180 
CAPACPQ~.n~ ,015UI" +•20l sovoc "' 281180 
CAPAC!TOII•ii"XD , 01 'lUI" ••201 '5ovoc '" 2811110 
CAPACITOil•FXO ,I' I SUI' +•<'01: sovoc '" 2111180 

CAPACITC'Il.FxD , c I ~UI" +•2U:t; '50 voc '" 281180 
CAPAC!TOII•I"XD , ~ !SUF ••2011: '50 voc "' l8U80 
CAPACITDII•F~O .~t5UF ••2011: '!n~oc '" 28U80 
CIPAC!TUII·F~O ,OI'iUI" +•201: 50VDC CE~ .?81180 

' CA~'ACITOII .. F~D 1170UFt50•lOX b 0 3VOC " 28U!O 

CAPAC!TOI<·F~O 1170UF+50•101 b,3VOC AL i!81180 

' CAPACITCIR·FXD 220UF"+SO•I011: J5VDC " 001190 
CAPACITOP•F~Q 2.?0UF"•5~•101 :SSVDC AL 001190 
OPACITC'Il•F~O 1170UF"+SO•IOX b,3VDC " ,?8U!O , CAPACITOII•FXil 1 n 1lPI" +•51: lOOVOC ~xc• 281180 

CAPACITQII.FXO !1\uPF +•51: 300VDC "'ICA i!I!UIIO 
C.IPACtrOP•FXD .ntsuF ••.?OI snvoc c~R 281180 
CAPACITOil•nD 410UF"+S~•IOX b,:SVOC ., 2111180 

' CAPACitOP•FXD tOOOUF+50•1lll I ovoc " .?81180 

' OPAIJ!TOil•'XD • 1 UF +•lOX SOVDC C~R 2811110 

CAPAC !TOR•FXD ,I UF +•201: 50VDC CEll 28!480 
CAPACJTDR·I"XD ,Ot5UI" +•201: '50VDC C~ll 2811!0 
CAPACJH'1P .. FXD ,n!')UI' ••2011: '!OVDC C!R 28U80 

' CAPAClTDR•'XD , 1 UF t!\0•201 IOOVDC CER .?110511 
CAPACJTOP .. I"~O .I UF +!IO•i!OI 100V0C CER lbb511 

CAPACJlDP•FXD • I UF +1!0•201: IOilVOC CEP 200511 

' CAPACITOR·I"~O fl;;tOPI" +•51: 300VDC "ICA .?811110 
CAP~CITOII•rXD 8.?0PI' +•51: ]OO~OC "'ICA 211480 
CAPACJTOR•I"XCJ • 1 UF +•2011: snvoc CEP 2811110 

' DlOOE•ZNII II,~IV 2~ oo .. r PD•,u~ TC•+,o!!t: 28o:!IIO 

' O!Or:lf·S~ITCHINIO 30V !O~A 2~5 00·15 284110 
DIDOE·S~ITCHlNLi 30V SOMA 2>oS D0•35 28UIIO 
DtODE·S~ITC:!o'IING 30~ 5nMA 2NS 00•35 28U80 

' COIL·'-1LD 121UH 111: Glib<! ,15b0~,375~G•NQM 28U80 

' COIL•""LD 120UH '5'1'. Gl•bS ,15'50 •• 37'5LG•N0M 28480 

' COIL 1'5UH IOl ,30 .. NQM SPF1?MHZ 28o:!IIO 

' SOC•ET•IC lb•CONT DIP DIP•SLOP i'IIIIIIO 
I CONNECTOR 28480 
I CONNECTOR 28480 
1 CONNECTOR 28480 

' CONNECTOR I O•P l"' " POST TYPE 28Uo 

' CONNECTOR 2 .. PJ'J "' POST TYPE .?81180 

' TI:IANSISTOII NPN Sl PQI]OOY~ FT1200MHl 281180 
I TRA>oSISTOR NPN Sl P01350~h FT•lnOMHZ OU71 :S 

' RESISTOII b041( " ,I <'5~ F TCIOt,.lO~ 281180 

' IIESISTOI:I 7,5K 5'1'. , 25"' I"C TC••aOOI+700 01121 

' I:IESISTOR b8(\ '511: ,<'51j FC TC ... 4001tb00 0 IIi' I 

' !:IE SISTO~ IK 51: ~ 25"' rc TCI•IIO~I+bOO 0 I !21 

' IIESlSTOP I OK 51 .i!'51j H TC••II00/+700 0 I ti!! 

I NETWORK· RES S!P 10K OHM X 8 28480 

' IIESISTOR 11,11«• " ,12'5~ • TC•O+•IOO 11151111 

' IIESISTCII '" " ,125~ F" H•O+•IOO .?U'!illb 
I NET.,ORK•IIES lf•SIP!,M 0~"' X e i81180 

' llESISTOR I, 81< 511: ,25~ FC TC••u00/+700 0 j 121 

See introduction to this section for ordering informatton 
*Indicates factory selected value 

Mfr Part Number 

Oll3fi•U50fl 

0100•0'78 
0100•]&117 
0100•0J]7 
OleO•Ol37 
OIOO•U117 

!'50DUOX90!582 
OIOO•U117 
01110•35117 
OIOO•U~<7 
OUO•]IIII7 

OU0•311117 
OI&O•:UII7 
OU0•31147 
OUO•lllll7 
01&0•]11117 

0100•38117 
01 00•]8117 
01110•]8117 
Olf10•]8117 
OU0•]8117 

011~0·]8117 
nuO•l8117 
OUO•l847 
OUO•:SU7 
Ol80•28il 

Ol80•2lli!l 
:S5VB!ILUO 
3'5VB!IL2i!O 
0180•282] 
Olb0•2i011 

Olt.O•li!OII 
OUO•:SUT 
OI80•Ull 
Ol80•211i!b 
OUO•l5'511 

01110•]'558 
0100•]8117 
01110•]8117 
i!llOY5VIOOAt011Z 
2l]OY'5VIOOI<tOIIZ 

2130Y5VIOOittOIIZ 
010~·20011 
OUO•i!OO<I 
OU0•]!!15! 

tllol•lt'5:S 
1901•00110 
1'101•0040 
tiiOI•OOUO 

9100•2115' 
UOO•UH 
U00•3H4 

1200•01113 
1251-.6567 
1251-.6567 
1251-6567 
12'51•]750 

12'51•112111§ 

18'511•0071 
2NJIIOII 

0098•8]11" 
C81'52'5 
ChillS 
Cl!t02'5 
CBtOl5 

1810·0055 
CU•I/8•TO•I••t•, 
CU•I/8•TO•It02•F 
181 0•00711 
C8t8i'!i 



Reference HP Part c 
Designation Number 0 

AbRtt ()111'1].!~25 7 
Aoi:IU ObA]•tl!25 7 
AbRIl !AIO•Oit.IO • 
Abllt~ Ob~l•t0l5 I 
Atoll til) 011Bl•]t>2'! • 
Ablllb nt>83•lb25 • 
.l.bllt1 t!!IO•Ol.?CI ' At>Fite !810•0(1'55 ' AbRtCI 0118] .. 151'3 ' A!>Fii'D O&l!l•t035 1 

At>Rlt ObCIII•bblll • 
AbR21 Obii9·0l07 • 
Ai!IR2, Oi!III:S-~115 • 
• i!!Ri!ll nt.l'l].o;lt"i • 
Ai!!Ri!b Ob83·1!135 • 
Ai!IR5t Ill I o .. o l]b ' Ai!I'<'S<' till n .. no?H 7 
AbRS3 Oblll•IO]S I 
AbR511 Ob•3•5115 ' AbRSIIi Ob~'~3•S115 • 
A6U1 1818·1111 2 
A6U2 1818-1110 1 

A6U3 1818-1109 8 

A6U4 1818·1112 3 

6bU5 11'1<'0•11 9'1 • 
A bUb tllt8 .. nll38 " *bU7 1~20•tl95 7 

6bU8 t112b•OI80 0 
A bUll Je2~·1bllt ' AbUt~ \1120•1759 • 
*bUtt t818·ot99 ' AbUt 1 I A t8•0 till! " 
*bUll )!!20·1195 7 
6bU\II tA2o-tt9b • 
AbUt'! t8i'O•Ol7il 0 
AbUt!> tii<'O•t2t b ' AbUt? ll!20•!2lb ' 
A6U18 1820-{)683 6 
AbUt9 1~20·1759 • 
AbUO'O !11211•1 t Q4 ' AbUii!t \!l20oo\IIIU • 
AbU22 l-'12nool759 • 
AbUi!l t82o .. tt97 • 
AbU211 ti!20-t208 ' AbUi!S t1120•l2tb ' AbU2!> tl'li!ll-17511 • 
AbU27 tA20,.t730 • 
AbU28 \11.?11•!7511 • 
AbUi!ll tl\20•11133 • AbUlO tll20•Itll7 • 
AbU3t I e-2 0•\2011 ' AbU301 t ~211 .. 1\95 7 

AbUH 1~2n-tt97 • 
AbU]II 18~1)•\tltl • 
At.UJ~ lll20•15bl'o ' A6U36 1820-0684 7 
AbU )'I tA2o-tC175 I 

AbU)!\ t8~n-t75 .. • 
AbUlll I ,Q, .. n .. t I Ull • AbUIIQ t!l~n-tt99 I 
A bUill 1~2(l·t2(lb I 
A bUll.' ! ll?noo111 2 ' 
A bUll~ IP.21l•tll7l ' AbUlia 11'12~·0~77 • 
AbUII"i I ~2o.1a3n ' A bUilt. I El.i'O• I I '17 • 
AbU5t 1990•!JII~II • 
A bUS.' t9qo.n577 • Abli51 1991loono:;77 • 
A bUS a t99o-ollbl 7 
AbU55 \CIIIO•O«lll 7 

'bU'5b t1120-•lb21 ' 

Table 6-3. Replaceable Parts 

Oty Description 
Mfr 
Code 

llESJSTOII 1,81< 5¥ . 2s~ ~c rc- .. ~~o/+7oo n! H! I 
IIESlSTOII I,!K 5~ ,iS~'- F'C TC••t.I00/+71'0 0 II it 

' ~ET~OIIK•IIES t.I•S!IIli',OI( o-r~ ~ ' Cllbl7 
RESISTOFI '" " • 25/j ,, TC••II0(1/t7(l~ n ttl! 

' llf:StSTOFI l,b'< 5X: ,2510 I'C TC••IIOO/t700 0 I I it 

RESISTOR l,bK SX ,25o'l ,, TC••t~OO/t7(l~ 0 !til 
I NET~OII~•IIES 8•SJP]]O,O 0~~ ~ 7 ~ 1121 

' NET~<"OFIK .. RES 9•SJP1 li,O~ O><" x I! 2811!10 

I Rf!ISTOII 150 sx ,?5/j FC TC••liQ,l/tf:>()O 0 !til 
ro!ESUTClll I 0< " .~5,., I'C TC••4nnt+7o~ 0 ttl! 

I J:!ESISTOJ:i 15< ·" 0 1251'Y ~ TC•H•25 281180 

' "'ESISTOJ:i ii,'ISK .II ,125~ ~ TCa~+·2~ 28<!80 

' RfSI!TOR 5!0 5~ ,?s~ ,rc rc·-~nol+i!lon 0 !!ill 
RESISTOR Stn 5~ .~s~~ '' TC••IInOI+i!IO(I 0 1!21 

I RESISTOR I!< " ,25 ... " TC••IIOn/t800 (IIIli 

' '-ET~OFIJt:,.RES tn•S!FI ~UlTI,.VALU~ 28U80 
I ~ET~DFIK•RES 8"S!FI:S,3K 0~~ ~ 7 28U80 

RESI.!JTOR 10< " ,?5~ ,, rca-anol+7nn MIll\ 
RESISTOR 510 Sl .~Sh 'C TCI•II001+b~n 01 I ill 
RESISTOR 510 5~ ... s .. ,, TCI•UO~Itbon 0 ttl! 

1 IC-MEMOAY ROM 28480 

1 IC-MEMORY ROM 28480 

1 IC-MEMORY ROM 28480 

1 IC-MEMORY ROM 28480 

• IC GATE TTl.. 1..8 "'A~O QUAD 2,.J'IP 01295 
I IC '-~OS IlK FIA" .!JTH 1150•"8 l•S L)jjl95 

' IC FF TTl lS D•TVFif FIOS·EDGE•TRIG CO" 01295 

I IC Tl~E"' TTL "0"'0/ASTBL 011713 

' IC ~IC~ROC N"DS 2@'180 

• IC '" TTL L8 ~O"•I~V DCTL 2701~ 

' IC N'-'OS " RA'~ STAT 500-~S Jj/]35 
IC '<"OS tK RA'I .!JTAT 5110-NS 311335 

IC ~~ TTl LS DooTVFIE FIQ8.(DGE·T~IG CO' 0 !l95 
I IC " '" L9 O•n~E POS•EOGE•T"'!G CO" ~12115 

' IC ! ,, T7L 

~·' 
0 llq~ 

' IC OCDR TTL LS !•TD•II•l!NE JooJ"JP 01295 
IC OCD~< TTL LS ]•rD.8•Ll"'E )•JNFI 11\295 

1 IC SN74SQ4N 28480 
IC ~Fil TTl.. 1..5 NON•INV OCTL 270\11 

' l C ClljTil TTL LS BIN UP/OD~N SV'IIC"'"'D 010'95 
IC CNTR TTL LS IIIN UFIJDD~" SV'-'CI-<RO Ot2115 

IC ~'""' TTL LS NON·I"V DCTL 270111 

IC GATE HL LS NA~ID QUAD 2•I'IP 01295 

' IC GATE TTL LS OR QUAD ~-I~P ~12115 

IC OCOJ:! TTL LS 3•TD•8•LINE 3•l',FI nt295 
IC 6,.-11 TTL L! NQ'v,.JW OCTL 27~ Ill 

' IC FF TTL LS D·TVPE POS•EDGE·TR!G CO" ~1211~ 

IC SFFI TTl LS NON•INV DCTL 270111 

• IC S~'•FIGTR TTL LS R•S SEI<!AL·f~ gRL•OUT ~ 1295 
IC GATE TTL L8 NAND QUA~ 2•!1FI 0!2115 
!C GATE TTL LS CFI QuAD 2•l''FI 01295 
!C " TTL LS D·HRE POS•EOGl·fill(; CD" ~t2115 

!C GATE TTL LS NA~O QUAD 2•I~P 0!1!9'5 

' !C " TTL LS D•TYFIE ~DS·EDGE•Til!G 012115 

' !C ('.FR TTL lS EIUS QUAD 012115 
1 IC SN74S05N 28480 

I IC S~F.~GTR TTl lS ~EG•EOGE•TRIG FIRL•l N 01295 

!C 8~FI TTL L8 ~0"·1\V DCTL 270 I~ 
I !C GATE TTL LS NOR ~UAD 2•1~~ ~1295 

!C '" TTL LS "'EX t•J"? ~12q5 

' !C GA rE TTL l.!J '<0~ TF'L 3•P F1 0\1!95 
!C " 7TL LS D•TVPE FIOS•EOGE·TRIG 012115 

I !C ~FR Ttl LS !~V CJCH 2·1'-~ 21n I ij 
I !C QO A~~ G~ 8•0JDoo? I BJ2U 

' !C C' TR TTl LS SIN SVNC~RC Pr~•EOGE·T~IG ,lt21f5 
!C GAH '" LS ~A"O GIUAO ti•!'.F 1\2q5 

' QFTO•JS!lLATQR LEO-PDIO/XSTP !Fa2'5'-'A•"AX !8118() 

' CFITO•!SOLATI!R LED-FD!DixST~ IF150"A•'-'A1 .;oe~~o 

QPJO•!SDLATO~ LE~·PDl01XSTR !F•"iO"Aoo">Ax 21'111!0 

' OPTD•ISCLATOP LED·lC GATE 1~"•1 ~"A•"AX ?B~8o 

OPTO•TSC1LATOR LEr•IC GAH !FII~'-'A•"AX ?Ba~o 

' IC "' 17L '-'H!r'l QJA~ 2• I -,P n!2CI5 

See introduct10n to this sectiOn for ordering information 
*Indicates factory selected value 

Mfr Part Number 

CBtfll5 
CBtl!l5 
CSPO~C07•lllJ 
CB!Ol5 
CBlt>i'S 

CB3U5 
2f!BAllt 
!11111·01155 
CBt'51S 
C!!t 035 

Ob98•bbl 9 
01!99•0107 
CB! 115 
CBS!\ S 
CI:\Jf\3'5 

!810 .. QIJII 
1810·0297 
CBIU]5 
CBS! I 5 
C85tt5 

1818-1111 
1818-1110 

1818-1109 

1818-1112 

8N7UL900~ 

T>.+saoa!•IISJI.. 
.!JN7UL8t75" 

'~C I U55FII 
t820•t bill 
O~IIIL,99?\ 

A'~911lVC 
A'~9!\2AFIC 

S'<TUL8t75~ 
.!1"711L.S1711"< 
S'O'IO~N 

9"'711L8t38N 
S~?'ILS\3~N 

1820-0683 
0'~81L8117"' 

9"7ULSt 9]~1 
5"7aUtlll'l 
O~('.t L.!J97N 

8N74LS00~'< 

8~711l932N 
S'-~711L.!JD8" 
D"lltLSIIT" 
S~J7'1LS273"' 

D"'8tLS97'1 
!N'IIILStb'i" 
!1'<111LSOON 
8"TUU32r-. 
5'<7UL.!I!75~ 

S"17QL.SOO'I 
S~TIILS7'~~ 

9N1UL8125AN 
1820-0684 
.!1'<7~LStb5~' 

0'~8tlS97N 

S'•HL.!In2N 
SIJ711L8011" 
~',7QlS27N 
S';7Ul97ij'< 

0'111!L89~/If 

L"!OIA~ 

S"7ULStb!AN 
S'iHLSOOII, 
b\l)b 

S0~2·U355 
5~A2•1135S 

50112•U3bll 
51J~C!·~]bll 

~'oH31\~ 
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Reference HP Part c 
Designation Number D 

A&U'57 1 1120•1 HO ' l&U'S~ !820•\lOO ' AbU'5CI tii20•1l00 ' A bUb~ \-"120•\il\b ' At.Ubl llli!O•l 1140 ' 
A toUt.<' 1 !lj!'O•I 1 Cl'!' ' At.Ub' Hl2~•111\b ' At.Ubll JP.i!n•\ I 12 ' At.Ublli \112b•OI IHI ' AbUbb \II?C•\'5'511 ' 
At.Ub7 \1!2~·15'511 ' A bUb .. 1"-<'r-tl'JO ' l!>UbCI 1 ~?~-~1>21 ' AbU?o I !12r• .. , 1 1117 ' AbUT! I lli.lfl•l 2~11 • 
l&U7;> Jl';lfl•\ I CIT • AbUH I~?Ooo!i!SI ' lbU711 !CIOb•OOCI!> 1 
AbUT'5 1 Ai!i'•ll CICI ' 

0380-1188 

6-20 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

l " !~F-RGTR HL ~ S II•! PRL•IN ~~'RL•OUT OIU5 

" I~'•IIGH TTL i..S R•S PRL•lN l'lll.•OUT Olii!i~S 

" Sl-l,,.llGTR Hi.. LS R·S PRi..•P~ P>IL.•OUT 01295 

' " SC~""'ITf•U<lG m " I ~'I "" I• I\P OUCIS 

' " LCI-I HL 1..8 QUAD ot.ns 

" GATE TT,L LS '-IA'<C DUA.r'J i!'"I -~~~ Oli!CI'! 
lt SCH"'lTT-TRIG TTL 1..8 IN~ HE~ \ •I >.JP 012<15 
It " TTL LS o.tyPE POS-EDGE·TRJG Oli!c;l5 

' " 76.~'5 II RGL H TO•UO 01.17 ll 

' " uHH lfl GlUAI) 01171] 

" UART TTl.. QU~O Ol<l't] 

" " TTL LS D•TVIIE IIOS·fO(;E•TRIG "' nJ1!Q5 

" SFR TTL ~A~O QUAD l•JNII Oli!lf5 

" GATE TTl. 1..9 ~A~O QUAO i!•I "" 0 li!9'5 

' " GATE TTl. U I;A~D DUAL 4•J~P Oli!95 

" GATE "' " NAND QUAD i!•l',P o !i!CI5 

' " DCCI< TTl. LS ~·TOoo~•l.I~E DUAl. i!•I"P Oli!CI'5 

' OIODE·FW SCIDG i!OO~ i!A 0'1713 

" '" TTL LS HE:~ I•I NP 0 li!<l5 

1 HEX STANDOFF HP-IB TO REAR PANEL 28480 

See introductton to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

SN7tii..St95AN 
IN71.1lltli15U< 
SN74l!I!CI5AN 
8N71.1LS!IIN 
SN711L927CIN 

SNH1.80CN 
8Nl'IILS14N 
SN74L!I711N 
~C7!05CP 
~Cl114UP 

"~C]I.IIIIAP 

&N741..U7l~'< 
SN711l!IN 
SN741.SOON 
SN74l.Si!ON 

511?<11.&00~ 
SNHI.S!l'fN 
.. DAi!Oi! 
S"TI.Il.SO<IN 

0380-1188 



Reference HP Part c 
Designation Number D 

., 03336-56507 ' 
A7Ct OlbO·i15'1! ' A7C2 O\bllooll57\ • A7CJ Olb!J•]'558 ' A 7C II 0\00•11571 ' A7CS 0\00•.:1571 ' ,,,, Dllln·JS5e ' A1CP. OlbO•l5'5"' ' A 7(q o1bO•JS58 ' A 7C 1 o 1\lbll•JSS'I ' 17( II Olb0•]5"i8 ' 
A7C 1 ;J O!bll•35SB ' l7Ctl Olbll·~'5t;8 ' A 7C 111 Olbtl•l5511 ' A1C 15 Olt.u .. ~23Q I 

A 7~ 1 OII';IO•I 1 II I I 
A7~2 011';10•\ 1 II\ I 
A7q ~11';10•1 I 1.11 I 
A?KI.I 1)(1<;1(),.\111\ I 

A71lt oeo';l';l .. ollt.l5 • 
i7112 (lb';I'I.00b5 ' A7Rl oeo~;~• .. onl ' i71111 oo•9-n.HII I 
A7lt'5 Obll~ .. ~2'ill ' 
A7Reo (lbQ8.,7'18LI • A7R7 IJb';lf\ .. ,q,o;q ' u~e Ob';ll!,.711'!2 0 
UR9 1Jb9S .. 711S! ' A7R In Ob'11!.7CI8! ' 
-7R 1 1 Qbq8 .. 80tt ' 

A7MPI 03336-60601 
A7MP2 03336-64115 

A7C2l 0160-4386 
A7C22 0160-3874 

AlL!, L2 9100-2247 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

I ATTENUATOfl P ,C, &SSE"'81.Y 28 ~8 0 

' CAPACITQihF~D , I UF t80•20~ Sovoc CE~ ?81180 
CAPACITDR·~"~O , ! UF +~o-zox Snvoc CER 28480 

' CAP.l(ITOR•FXD , 1 UF +-iOX 5G~D( CER ?!!41!0 
CAI'ACirDR•FlrO , I UF t80•?0X 50VOC CER ?81<80 
(AI'ACITOI'•F~O , I Ul" +Bo•zox sovoc tER 281.180 

CAI'ACiiOR·FXn • I UF +•lOt srvoc '" 2811110 
CAPACJTOR•F•D , I UF ·-20l 50VOC "' ?81080 
(AI'ACITOR•FXD ,I UF +"?OX '51lVr'JC '" ?81.1!!11 
CAI'ACITOR•FlCI) ,I UF +•l(}l '50VI"lC "' 2!\118C 
(APACITOil•nC , 1 U' +•20~ 5!r VDC '" ;181180 

CAPACITCII·"'x" , 1 U' +•21lX So voc '" 28t180 
CiPACJl0R·'~0 ,I U, +•201 SrlV~C '" 2111.180 
CA11ACJTO~·F·D ,IU' +•20~ 50VDC '" 28'180 

I CAPAC ITOII•"'XD 1 • 811, ~·.2511' '500VOC '" 284180 

• RELAY 2811!\C 
RELAY 281180 
RELAY 281180 
RELAY 28480 

' IIESJSTOR '!it, 0 I ,i?SX . ,, ' TC•o+ .. 50 28480 
RESISTOI1 '51, 0 I ,25X 

-'" ' TC•~+•"iO 281181\ 
I RESISTOR 2. 1 s~ -" ,115~"< "' TC•0+•25 2~1180 

' IIESJSTOII "' ·" ~125~ "' TC•0+•25 281180 
I RESISTOR 1117,5 ·" .2511 ' TC•0+ .. 25 11170 I 

' RESISTOR bt, I -'' .s~ "' Tt•o• .. s~ 281180 
RESISrc~ b \,1 ·" ,51'< ~ TC•Ilt•5r 21!<11!0 

I l<ESISTOR 71,\b • u .251> f TC•fl+•51l I lt70 I 

' IIESISTOR 'lb,2'5 -" • 25,., ' TC•O+·'SO I 970 I 
RESISTOR .... 25 -" ,25,., ' TC•o+•50 \9701 

I RESISTOR " ·" .251< ' TC•o+ .. 'io 1 '17 0\ 

MECHANICAL PARTS 

1 eo' AS' 28480 
1 COVER 28480 

1 ,_, 3 3 PF 043'!3 
I c-c 10 PF 2848 0 

2 COIL 100 NH 28480 

See introduction to this section for ordering Information 
*Indicates factory selected value 

Mfr Part Number 

oHH-uSo7 

o!bn•£1511 
011.0•11511 
Olb0•3558 
~100•1.1511 
O\bll•ll571 

rtoll•l558 
Olb0•]558 
OUO•l558 
OUO•l558 
llitl0•3558 

O!bO•l5'!i8 
Olb0•35S8 
Olb~•l558 
~lbO•li'J';I 

01.190•1 1 II I 
n ~~~~·11 II I 
011';10•11 II I 
011'10•!1111 

oeo~;~~;~.ooeos 

ob';IQ-ooeo5 
011'1'1•00'7] 
Ob'IQ•02711 
~F52Ctii.I•T';I•21171t5•8 

Ob';llho71tf!jj 
oe11s .. ne11 
~F52C!I41•T2•71Rtb•S 
~F52C1/Q•Tl·'lb~25•1! 
~"52CII<I•T2•'1b~25•B 

~'52Ctiii•T2•2!iRo.B 

03336-50601 
03336-64115 

200-200-NP0-330J 
0160-3874 

9\IJ0-2247 
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Reference 
Designation 

A8 

A8 

·~c.lt 
'"'Gl2 
Al'lGl] 
A~Gl4 

Aft~ I 
A!\1'12 
A!l~l 

·~~~~ 
A8R5 

A 'I Fib 
6!H17 
ASRS' 
A8R8' 
A8A8' 
ABRB' 
A8R8' 
A8R8' 
ABRS' 
A~~~~~ 

ASAtO 

A8Jl, J2, J3 

A3MPl 
A8MP2 
A8MP3 

A8MP4 
A8MP5 
A8MPI) 

A8ZU1 
A8ZU2 
A8ZU3 
A8ZU4 

" 

A<JCFlt 
A qCFl;;o 
At~CFl' 

A'lEl 
A'!Jl 

AQUJ 

6-22 

HP Part 
Number 

03336-69210 

03336-64210 

11\'n•Oii\CI 
1'151•0<119 
, ~'51•011 t" 
lf''il•041CI 

ue.i'J·t ~25 
noll.l•202"! 
'lt>AJ•?'li!''i 
llt>A]•I 02~ 

0686-3305 

flbA]•\O::O'!i 
Ot>Al•21l2'5 
0757-0443 
0698-3359 
0698-3156 
069&4482 
0757-0199 
0698-4488 
0757-0123 
ObA].,.I'l2'i 
0686-3305 

soon .. <J'i<JS 
snon .. QSII~ 

1250-1486 

03335-89512 
03335-89515 
03335-89514 

03335-89513 
03335-89511 
8160-0256 

03335-89503 
03335-89502 
03335-89501 
03335-89506 

c 
D 

5 

5 

' ' ' ' 
' I 
I 

' 8 

' I 
0 
7 
2 
9 
3 
5 
3 

' 8 

03325-66509 9 

ntAIJ.Qt>Qi' 
0\l.lll•l~'~'IT 

nuil-n~1 

Ol"'ll-nt><Jl 

11101·00411 
\Qfl\•00411 
ICI02·01"1~CI 
0960~0465 

l2'51•U2Ui!l 

1~'iU .. I"I0'5] 
1t:l'il•OII'51"1 

(IIJAJ•l~2'i 

Oi!olll•10]11j 
01!1~3-13?'5 
f'7'i7•0t'lll"l 
01!19~·11.11111 

01!19~·12711 
21~o-:P'52 
~I!IP]•\015 
~e.A] .. ;>I"I2'5 

' ' ' ' 

' ' 
' I 
' ' ' 
' ' 7 
I 

Oty 

' ' 

I 
1 
I 

Table 6·3. Replaceable Parts 

Description 

REBUILT ATTENUATOR CONTROL P.C ASSEMBLY 
(OPT 005)- EXCHANGE ASSEMBLY 
NEVV ATIENUATOR CONTROL P.C. ASSEMBLY (OPT 005) 

TRANSISTOR ~N~ SI ,O•ltnY~ 'T•200~~z 
TRA~SISTOR ~N~ 9! ~O•lti"IY~ FT•200~~z 

TRA~SISTO~ ~N~ SJ ~O•ltOY~ FT•2nO~~z 
TRANSISTOR ~NP SI PD•]II"IY~ FT•200~~z 

RESISTOR I~ 5X ,25~ FC TC••IIOOI•I!IOO 
RESISlOR 2~ Sl ,25~ 'C TC••UOOI•70n 
RESISTOR 2~ '5l ,2'5~ FC TC••UOnJ•700 
RESISTOR I~ '5l .25~ FC TC••UOI"II•bi"IO 
RESISTOR 33 5% 

RESISTOR I~ 5X ,25~ FC TC••UOOI•I!IOO 
RESISTOR 2K 5l ,25~ FC TC••II0~1•700 

RESISTOR 11K 1% .125W 
RESISTOR 12.7K 1% .125W 
RESISTOR 14.7K 1% .125W 
RESISTOR 17.4K 1% .125W 
RESISTOR 21.5K 1% .125W 
RESISTOR 26.7 1% .125W 
RESISTOR 34.8K 1% .125W 
RESISTOR IK '5l .2'5~ FC TC••IIOI"II•bOO 
RESISTOR 33 5% 

UTC~ ASSE~BLY 
LITC~-' ASSE~BLY 

MECHANICAL PARTS 

CONNECTOR, 

CONTACT, 
CONTACT, 
CONTACT, 

INPUT 
PASS THRU 
CROSSOVER 

CONTACT, BYPASS 
CONTACT, 50 OHM OUT 
FUZZ, BUTTON 

10 DB 
20 DB 
l 0 DB 
25 OHM 

~JG~ !TAB ~REG, Rf~, P0 C ASSEY8lY 
Crl~"TIDIIJ 0011) 

CAPACITOR.FXD 2?oUF•5o•!Ol ]SVD~ -L 
C•PACfTDP•FXO ,0\5UF ••20t 5~VOC CfR 
CAPACITOP•FXD .~tSUF +•20l 5gy0C CfR 
~AI>ACITOR•FXD !~OOUF•50•JnX i!SVDC A~ 

OJOOE-P~R PECT ~OV '50MA 00•211 
DIODE·P~R RECT 50V 750~A 00•211 
OIDDE·Z~P b 0 !9V SX 00•7 ~D•.~~~ TC••,o22l 

OSCILLATOR, HIGH STABILITY 
CO~NECTOP l•~'J~ ~ POST TYPE 

TRA~SISTOR Nl>~ 2~221~ SI TD•5 ~o•aon~~ 
TRA\!ISTOR ~~~ SJ T0·22DAB ~>r•I!IO~ 

RESJSTOP tK 5l ,25~ F~ TC••IICOI+i!IOO 
RESISTOR \OK St 0 25~ FC TC••q001+700 
RESISTOR l,]K 5X ,25W FC TC••IIOOI•?on 
RESISTOR i!l,tllK tl ,125~ F TC•o••IOO 
RESISTOR ~,i!li!IK tl ,125n F TC•O+•IOO 

RESISTOR !OK IX .t25~ F TC•D•·25 
PESISTOR·T~MR 5K tOt C TOP•AOJ \•TR~ 
RESISTOR 100 5X ,25~ FC TC••ij001+'5nn 
RESISTOR 2K 5l .2~~ FC TC••II~OI•7oo 

Mfr 
Code 

28480 

28480 

01295 
01295 
0\245 
01245 

Ol\21 
nllii!\ 
n 1121 
n tilt 

28480 

o I 121 
0 Ill! 

28480 
28480 
28480 
28480 
28480 
28480 
28480 
01UI 

28480 

2848 0 

2 848 0 
281.f80 
28480 

281.f80 
281.f80 
281.f8 0 

281.f8 0 
281.f8 0 
281.f80 
281.f80 

oOU4D 
21111110 
281180 
001140 

281180 
2111180 
2!1180 
281.f8 0 
2111180 

2111180 

011713 
01171] 

Ill 121 
Ol\21 
01121 
111701 
211'51111 

281180 
28U80 
0 1121 
0 1121 

See tntroduction to thts section for ordering information 
*Indicates factory sel<:>cted value 

Mfr Part Number 

03336-69210 

03336-64210 

2NIIII0] 
2'HIII0] 
i'"'IIUO] 
211111UO] 

CSI025 
CSZ025 
C82025 
CS! 025 
0686·3305 

CS\02'5 
CS202'5 
0757.()443 
0698-3359 
0698·3156 
0698-4482 
0757·0199 
0698·4488 
0757·0123 
CBI025 
0686·3305 

50110•115411 
'501!10•11598 

1250-1486 

03335~89512 
03335~89515 

03335~89514 

03335~89513 
03335~89511 

8160-025& 

03335~89503 
03335~89502 

03335~89501 

03335~89506 

03325~66509 

l5~88LUO 
0\110•]811? 
Olb0•]8'1? 
i!5V!S~tOOO 

1'10\•00'19 
!901•00114 
1902•00119 
0960-0465 
ti!'5\•UUII 

1251•291!19 

2N221~ 
~JEHI~ 

Cll\025 
C8!Cil5 
C!ll25 
~FIICI18•TO•b!CII•' 
CU•II8•70•81111R•F 

011118•32?11 
21~0·ll'5l 
C81015 
CBl025 

!820•02111 



Reference HP Part c 
Designation Number D 

"' !lll:U·h'Stc ' 
At OCt ~1&1).]558 • 
AI OCi! OlbO•l55R • 
A!OCl Olb0•]558 • 
.t.1 oca oun .. J558 • 
AI OCS ll\bO•l558 ' 
AIOC7 ntoo-155!1 • 
A!OC8 ouo .. l5'5B • 
A!OClll Otllil•l558 • 
AI OCtO 0160•1558 ' It OC II OlbO·l558 ' 
A!OCU 0 I bO•l5'58 • 
AI OC 13 OtbO•l5'58 • 
At OCt II 01DO•l55@. • 
AI0Ct'5 ~IDO•l'5'5!1 ' At0Ctb nton .. J'558 • 
AtOCH O!l!fl•i!Q13 ' A10C18 0160-0161 4 
A10C19" 0160-2207 3 
A10C19" 0160-2208 4 
A10C19' 0160·2209 5 
A10C19' 0140·0200 0 
A10C20' 0160-2207 3 
A10C20' 0160-2208 4 
A10C20" 0160-2209 5 
A10C20" 0140-0200 0 
AI OCi! I O!b0•0'5?'l ' AtOCU ntoo .. osn ' 
AtOCU OlbO•]Citll I 
At0C211 ouo.JIIt,!l 0 
A10Ci!'5 ~1b0•::0!94 ' A!OC2b ouo.o57'5 • 
A\007 Olb/1•11575 • 
At0Ci!8 Ottoo .. J4tll I 
A!OC24 Olbii•0513 ' A!OC10 01&0•051] ' A I OCll OlbO•::OIQ4 ' AIOCU O!b0•0572 I 

AtOC]] 01&0•05"72 I 
A!OClll Olb0•05?J ' A 1 OC'J'5 nun-::01~• ' At0C1b OlbO•)Q\'1 I 
AIOCH O!bO•l4tll I 

AtOCH OlbO•)IIb8 0 
AIOC]Q illb0•0'51l ' AIOCUO oun.o572 I 
41 CCIII illb{I•0572 I 
AIOCIIi! Olbll•.?t99 ' A10C43 0160-0161 4 
A 1 OCII'I fl1b0•15'58 ' 
"0~ 1 01191)·1, Ill I 
At0~2 01.190•1 1 1.1\ I 

AI OL I 91~!"1-0i!l!] • 
410L2 ot~o .. o21!l ' AI OJ.~ 4\110•0::0!1] e 
"0~11 9\IIQ .. f\28] e 
A!OLS 9tllo.n283 e 

AI 0Lb 9III0•02bD ' A I 0~ 1 OJQ(I,.Q:!bb ' A10L8 9104{)351 

A10L9 9104{)351 
A10LIO 91()(}.3314 
A10L11 9100·3314 

AI OR! Ob98oolllll.l'5 • 
-IORl' 07Shono ' AI ORl llb,8·11~11'5 • 
'IOFI'I IJ757•1ll?b ' A tORS 0757-04]1 e 

'tOIIb Otoi!J.ons • 
At OR"7 oo•J.nn'!! • 
A101<8 Ob9/! .. l.lllllb 5 
AI ORO Ob91!.,1.1HII 0 
41 OR 1 0 Oto98•11lllll 0 

Table 6·3. Replaceable Parts 

Oty Description Mfr 
Code 

I BALA~~ED OUTPUT ~.C, ASSEMBLY ClHbB) 28~80 

" OPACITD"·'XD ,I Ull' +•2011: sovoc "' l81.180 
CAPACJTO"•II'XD , I Ull' +•COX sovoc '" 28480 
CAPACITOhFXD , I Ull' t•i'Oll sovoc "' 281<80 
CAPACITOR•II'XD , I Ull' t•i'Ot: sovoc '" 2!1180 
CAPACtTOR•~"XD ,I Ull' •·20t: sovoc '" 28480 

CU1 ACITO"'•II'XD ,1 Ull' ••20:1: sovoc '" 281180 
CAPACITOII•II'liD ,I Ull' +•201 sovoc '" 2111180 
CAPACITDI!•II'XD , I Ull' +•lOX so voc '" 281080 
CAPACITOR•FXD ,I Ull' +•2011: SOVDC '" ;!8 480 
CU1 ACITO~ .. ,.-XD 0 1 u, +•i!O:I: sovoc '" ;!11'1110 

CAPACITOhFXO ,IU,.- ... zox 50~DC "' 281180 
OPACITOR•F)(O o 1 U,.- ~ooi!Ot; '50VDC "' Zllli80 
CAPAC IT OR•FXO o 1 UF <t•i!O:I: 5~VDC '" <!111180 
CAPACITOFI•FXO o 1 UF ••20:1: '50VOC '" j!81180 
cu•atiTOh,..XO ,I UF +•i!Ol sovoc '" Zllli!IO 

I CAPACITOFI•FXD JnU,.-+50•10:1: i!OO~DC " ~PO~ Sbi!!l9 

I CAPACITOR-FXD .01UF 200V 28480 
I CAPACITOR-FXD JOOPF 300V MICA 28480 
I CAPACITOR-FXD 330PF 300V MICA 28480 
1 CAPACITOR·FXD 360PF 300V MICA 28480 
1 CAPACITOR-FXD 390PF 300V MICA 28480 
I CAPACITOR·FXD 300PF 300V MICA 28480 
I CAPACITOR-FXD 330PF 300V MICA 28480 
I CAPACITOA·FXD 360PF 300V MICA 28480 
I CAPACITOR-FXD 390PF 300V MICA 28480 

' CAP&CtTOh,.-)(0 li?OOP,.- +•i!Ol I 01\VDC "' <!11118 0 
CAPACITOFI.,.-XD II?OOPF +"i'Ol IO~~DC '" 21111110 

• CAPACITOR•FXD ,ntu" •·tnl louVOC CE~ 211118~ 

' CAPACITOFI•nD , 1 2UF .. tot; l!fiVOC POJ.~E 281180 

• CAPACtTOII•FXD lOP' •·5:1: JOVVDC '-'ICA ,;oii1180 

' CAPACITOFI•FXD ,nii?UF +•<'0~ '50VOC CER 21111/!ll 
CAPACITOR•'XD ,0117UF +•20¥ 50VDC Cf~ 28UI!() 

CU1 ACJTO~·nD , o I U,.- t•IOl IOO~OC CfFI ?8118() 
CAPACITO~·nD 1170()1'1'" t•?O:I: 1 OfiVOC "' ?1!118!"1 
CA~AClTOR•'XO non~!'" ... ~ox tOfiVDC CEFI 2111180 
CAPACI70h,.-XD ]OPF +•5~ ]OO~OC ~IC A 211118~ 

' CA11 ACJTQ~ .. FXD 1;:ot-fiPF +•::0':11 tn~voc CER 28~1!0 

CAPACITOR.'XO non"' +•201 t~'lVOC CER ;;ol!~8p 

CAPACITOFI•F:tD 11700PF +•20t I MIVOC CER 211~1!(1 

CAPACJTOR•F:tO Jt"IPF •·Sl Joo~r.c "'ICA 2111180 
CAPACITOFI•F:tO ,ntuF +•10% lllO~OC Cfl< 21!118() 
CAPACITDA·FXD .~tUF +•10' tuOVDC CER ?1!118(1 

CAPACITOFI.,.-xD ,12U" t•tnt eovoc PDJ.YE 28111!1' 
CAPACITOR•FXO 117(1(1,., ... 20:1: \OI'VOC CER 28111!1) 
CAPACITDR•FXO i!)llOPF +"?Ol !OOVOC CEFI 2A1180 
CAPACITDR•"XO noo~" +•i!Ol 1n~voc tE~< 28U8!l 
CA,.AClTOR•F:tD ~nPF +•'51 Jno~DC ~ICA ?8<180 

1 CAPACITOR·FXD .01UF 200V 28480 
CAP&CITOFI•FXD , I UF +"20~ 'SOVDC CE~ 281.181"1 

' RELAY i!8~8 0 
RELAY 2111.1110 

5 COIL•~LD 4!0'-11" " Q•SO ,!5SOX.375LG•ND~ ?.811!1!"1 
COIL•MLD 9!0'-11" " lil•'50 ,155DX,3?5LG•NO~ 2e1180 
COIL•MLD 4t0Ni'l .. lil•5n ,1'550X,375LG•N0~ ?8111!'1 
COIL•~LD 9tONi" " Q•50 ,\5SDX.375LG•NO~ 2e11eo 
COIL•MLO 9tOIH< " C•Sn ,1'5SOX,)7'5LG•N0M 2!11180 

' i.:Dil.•~LD 1,8U~" " c.n ,!550X,l7'5LG•'D~ 281180 
COIL•~LD I ,I!U~'~ " c•H ,1~5DX,~7SLG·N0M 211'180 

I COIL·MLD .18UH 28480 

I COIL-MLD .18UH 28480 
I COtL-MLO .15UH 28480 
I CO!L·MLO .15UH 28480 

' RESJSTOP "i 0 UK " ot25\'j ,.. TC•fl+.,\00 i!11'511b 

' RESISTOR b\. 9 " • l 25~ F H•fl+•l Ofl 2'1'511& 
RESISTOR '5, u~ " .125~"< , TC•Il+•IOO ?~SliD 

RESJSTOII b 1. 9 " ,125.,. F TC•O<t•\00 i!ll'illb 
I FIESISTOII lol2~ ll • ! ::O"il'< ,.. TC•O+•IIlO 21.1511b 

• RESISTOR 2.? St; , ;:o5~j FC TC••IIOOJ+SOO nIt i! I 
RESISTOR 2,7 '5:1: ,?50'1 FC TC••IIfi0/+50n 0 IIi! I 

I RESISTOR '" " ,125~'< F TC•O+•IfiO 211'5110 

' RESISTOR '511,111 " ,11'5~ F TC•Il+•l oo 211"illb 
liES IS TOR 511,9 " • I 25~ F H•C+•IfiO (111'511& 

See introduction to this section for ordering mformation 
*Indicates factory selected value 

Mfr Part Number 

II 313b•UI'SI 0 

Olb~•B58 
lllb0•]558 
0100•3558 
Ol00•l558 
Olll0•]558 

Olb0•3S58 
!>lb0•]558 
Olb0•]551l 
11\011•]558 
OlbU•]558 

Olto0•3558 
Olb0oo]'558 
nuo .. J5511 
rllbU•]5511 
OIDO•J558 

unotntononOJ.i! 
0160-0161 
0160-2207 
0160·2208 
0160·2209 
0140·0200 
0160-2207 
0160·2208 
0160-2209 
0140-0200 
OIDO•n57l 
01&0•057] 

ntD~·JCitll 
nltoO•lUD8 
~\b0•2t49 
OID0•0'575 
O!b0•0575 

Olb0•]4!~ 

ntton•057l 
Olb0•0'573 
Olt.0 .. 2199 
!llb~•OS72 

Olbll•O"i72 
Olb0oo0§7l 
fllbfl•2194 
OIDO-HtU 
Olb0•]41Q 

OlbOoo~Ubll 
Olb0•057J 
Olb0•1l"i7i 
Olbl\•~ 1572 
1"1lb0•2t99 
0160·0161 
0tb0•35SII 

Oll91l•ll ~I 
01191l•ltl.l\ 

9111/!•0i!lll 
9 ~~~~ .. Oi!l!] 
41110•1121!1 
4UO•Il21!] 
91110 .. 0211] 

91ll0•02bb ' 4!11~•(1i!bb 

9104..()351 
9104-0351 
9100-3314 
9100-3314 

Cli•II&•T0•51D!•F 
Cli•I/II•TO•bt'2•" 
CII•I/8•Til•57bl•" 
CI.I•1/@•TD•bi92•F 
Cllooi/~•TO•llli•F 

CB27G'5 
C l'.i!?G5 
Cll•li8•T0•2b7~•F 
CII•118·T'l•5QR9·F 
CII•\/8•T0•511119•F 
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Reference HP Part c 
Designation Number D 

At OR II 01!198·]5\0 ' A!OIIIi! ooi!J .. on'5 ' .fotOII!l 0098·0085 0 
AtOll! II 'lb!]-0275 ' A\0111'5 Ob9@.•1011114 • 
A10Al6 0698-4382 8 
A10R17 0698-3445 2 
A10R18 0698-4382 8 
A 1 l T 1 9too .. o'!-Sil ; 

AIOT2 9100-3889 ' 03336-61621 

AI OMPl 0333&-60505 
A10MP2 03336-61220 
A10MP3 03336-64111 
A10MP4 03336-61201 
A10MP4 03336-61202 

A10MP5 5041-2304 
A10MP5 5041-2303 
A10MP6 5041-1469 
A1 OMP6 5041-1466 

A10MP7 5041-1467 
Al OMPS 5041-1600 
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Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

I RESI!TOII "' " ,115~'< F TCI0+•\110 2115110 
IIESISTOII l, 7 51; ,i!SI'j FC TC••IIo:lOI+'iOn 1\1\ll 

I IIESISTDII i\l,!d~ u ,125~ ' TCIII+·lOil 245110 
IIESI!TOII 2,7 5X ,i\15/j I"C TCI•IU101+50n OIU\ 

' RESJSTOII ]09 I~ , 10!5\'1 F TC•O+•IOO .?IISIIb 

I RESISTOR 52.3 1% 28480 
I RESISTOR 3481% .125W 28480 
I RESISTOR 52.3 1% 28480 

' TRANSFORMER PULSE 50-&00 OHMS t'8118o• 
I TRANSFORMER PULSE 50-124 oc ; 2848 0 

I 75 OHM CONN (33368) 28480 

MECHANICAL PARTS 

I OUTPUT BO' ASSY 28480 

' OUTPUT BO' SUPPORT 28480 
1 OUTPUT '" COVER 28480 
I OUTPUT '" FRONT PANEL (3336B) 28480 

I OUTPUT '" FRONT PANEL (33368/001) 28480 

1 lNSUL INPUT (Jl) 3 3366 28480 
1 INSUL INPUT (J 1) 33366/001 2848 0 
1 INSUL INPUT ( J 2) 33366 2848 0 
1 !NSUL INPUT (J2) 33366/001 28480 

1 JNSUL INPUT (J3) 33366 28480 
1 I NSUL l NPUT (J4) 2 8480 

See mtroduction to th1s section for ordering mformation 
*Indicates factory selected value 

Mfr Part Number 

Cll•li~•TO•IIS]II•F 
CB27Ci5 
CII•I/~•TO•ibll•F 
CB27105 
CII•I/I!•TO•l0911•F 

0698-4382 
0698-3445 
0698-4382 

CII00,./111')6 
9100-3889 
03336-61621 

03335-60606 
03336-61220 
03336-64111 
03336-51201 
03336-61202 

5041-2304 
5041-2303 
5041-1469 
5041-1466 

5041-1467 
5041-1600 



Reference HP Part c 
Designation Number D 

., ~JHt~•l>t-51 1 ' 
A 1 I ( 1 II J II n,.1<;'5.0. • 
ll I c;> nJ1•"•1~o:;e. ' A 1 1C ~ n 1 "''·>"''>" • 
A I 1 (a n I~ '••l"i"i~ • 
A 1 I(.;; 1 t "': .. \"i'S~ • 
A I 1 (7 0\':I<"•>S'iA • 
It! (JI. '''"~-v~c;"' • 
A I 1 (Q 11b~ .. ,c,SII • 
A 11 (I C 111bfi•\5"i.<l ' A 1 1 C 1 1 (11~~·1'55/1 ' 
'1 1 c 1? ~ te>D· v;s"' 0 

A 11 C 1J nt~:-~ .. ,r;;s.c~ ' 41 'c t ,, n 1 '> r~ .. ~ c; c; I' ' A tl (I '5 II~ ,-, .. J<;'S>! ' A 1 I C 1 e 11 .,., .. ~'5510. ' 
A11C18 0160-0161 4 
A11C19' 0160-2207 3 
A11C19' 0160-2208 4 
A11C19' 0160-2209 5 
A11C19' 0140-0200 0 

A11C20' 0160-2207 3 
A11C20' 0160-2208 4 
A11C20' 0160·2209 5 
A 11C20' 0140-0200 0 
J 1 I C ~) ~ 1 t>i··~" 12 I 
A1tn3 ., 1 ~·: •''" 7:::> ' A 1 I (l.U •' I t1 '•~'57.? I 

At ICVi •' It> '•?1 QQ ' AJI n~ ·'1~-~-~0j(l I 
AI ICH ,q~,,-~ .. 1~ " 6 1 1 c ~ !'- n 1 .,_,_ ~~ "'~ " 
Attn:;~ ,lii:>S•157:::> I 

A 1 1 c a I· •l \ ~'' ,.r,5l;:> I 
A 1 1 C a 1 0 1 ll•··'•'i 7.:> ' '1 1 c~ <> 11 ~~ •<' 1 '!10 ' A11C43 0160-0161 4 
A 1 I C QJ ~t!'r.v;c:;P. ' 11 1"1 I)QO•'• I 1 U 1 I 

I 1 1 L 1 Q I" ,, .. n,:>~' ' A 1 1 L :::> 'I 1 ~ I•(• ;>P.' , 
A 1 1 L l Q 1 ~ ,.,(•}A! ' A 11L ~ Q\~IL-~)PJ ' A I 1 l <: 91 'I·, .~;:t.O. J " 
A 1 ! L"' Rl~t·•~lbll ' A I 1 l 7 q 1 u 'l•·)i>l>b ' 
4 I 1 "I neQ~•'J~45 " A 1 ! ~ ;> ~1<;1 .. ~?71> ' 
AT 1 "' o"'I~•'<IJ<I5 " A 1 1 ~<u ~7"-7·~)71-- ' A 1 I~ I) ,, ""' , ... ,;>75 ' 
A 1 1 "I J ~7'57•·14~3 ' A 1 I,,. I~ "t>~~·")?<; 0 

A11R15 0698-4421 6 
A11R16 0698-4386 2 
A11R17 0757·0418 9 

A11R18 0698-4386 2 

At PI Q I" •, •Oii<;P ; 
A11D Rl•l _,.,aoq ? 

Al1MP1 03336-00606 
A11MP2 03336-61220 
AIIMP3 0333&-64111 
A11MPlt 03336-61203 

Al!MP4 03336-61204 
A11MP5 5041-2302 
A11MP5 5041-2301 
Al!MP6 5041-1493 

AlJMPS 5::J4l-1493 

Al2 03336-66512 

2140-0016 8 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

I BALA~CED OUTPUT p. c. .ASSE""lL¥ CJH'>AJ 26411<' 

I' (U'HJTDP•FXI'l 0 II IF +•2(1 X "i.1Vr'\( '" ;>1'4111' 

CAPHJTUR-nD , 111F +•?OX s~vr·c "' ?~•JI3(, 

t•PA(JTOP•ii"Xr'> • IIJI'" •·<"lt "i'V'CC "' ?B-4/l.~ 

CH'AC!TUR·F~{.' , !lJF ...... ~t s~•'"!t "' ;>II~< An 
(APACITfiR.,F~(' , I JF +•?IJt '5•1 VI)( '" _,~ .. en 

CAPIC!TOP .. Fx[\ , 'ur +•?~X "iryCC "' ,?8u!lr-

(APAC!TDPooFXO , 1 ;JF ••?II~ 5 , vrc CEP ?~481\ 

(APACTTQf<,.F~O , I UF +·?·n o;n vr-c "' ?..-u'!n 
CIPA(ITOOI•FX'l • 1 l)l' +•;J·)'l r;;~v I)C "' 21\UJ3'1 

CH'ACITD"·"~tl , 1 UF ..... ,., r;;ny!)( "' ;>!!4~ n 

CAP!( I T!)R,.F~I'l • 1 u~' +•.?·!' SHi"C "' .>84!!,• 
C4~'4CJT[HI .. FXD , 1 U~' +•?1•'1; s··v rc '" ?8ijl:l~ 

(A~A(!Tr_lll.,F"Xl' ,!''" .. .,,,:\: S·IV'::C '" ?114!!~ 

(4~'ACITOR•FX!' • 1 ~ .. +•)Ut c;vvoc "' 2/lijArl 
CAI>A(JTOR•FX[') , 1 UF •-:::>~x c; ,, ~ "C '" ?!!4!!~ 

1 CAPACITOR-FXD .01UF 200V 28480 
1 CAPACITOR-FXD 300PF 300V MICA 28480 
1 CAPACITOR-FXD 330PF 300V MICA 28480 
1 CAPACITOR-FXD 360PF 300V MICA 26480 
1 CAPACITOR-FXD 390PF 300V MICA 28480 

1 CAPACITOR-FXD 300PF 300V MICA 28480 
1 CAPACITOR-FXD 330PF 300V MICA 28480 
1 CAPACITOR-FXD 360PF 300V MICA 28480 
1 CAPACITOR-FXD 390PF 300V MICA 28480 

' (AI'JCifllR.,F.Il ;:t;>n ~F'F +•?"l. I·' ~vJC '" <'"'~5c 
CAI>ACIT~P .. I'Xf :::>.;o•.~~"F +•? 'X I f,l V ()( '" ~1\11!\~ 

CH'AC I TGr< .. Fx('l ?;>I oi>F ...... ]~ 1 c.~ vr>c CE>< ,:>!14"'• 

' CH'A(!TLI<: .. I"t" ~-·•PI' +•'it 'A<· 1/r'C "10 ,:>10.~-'l'l 

I (U>AC!TOii•F"Xt' ,·•1 ,, +•1-H 1 ,,. vr.( (F" .. ~~1!(1 

' (6~~C!TC1P•FX8 0 ~ IJ 1[1F +•?''\ c:; ·' v~c "' ?11-QI\(: 

' CAI>ACITUR-Fxn . , ~-·" •·1 ,I) ~~ vnr PO LYE ;>!Ia-'!<' 
CAF'ArJl('lR.FXr> .:>?·\~P~ +•) ·~ ! ""VI)( "' ?~~ ~ .-. 

CAPAC!TOR.,FXD );>o; ·: PF" ...... t 1 , ... vue "' ~~~"~'' 
CAI'l(JTOR•F"Xr> );:tr·•lPF ··~ '\ 1 "' "''( "' ;>~ ·J~ ( 

CA~ACITDP .. FXD 10PI' .. .;;:;, ,, '\' ')( '-'IC A ~8~P,,, 

1 CAPACITOR-FXD .OtuF 200V 28480 
CAP~CJTO~•FX•~ ,1·.11' .... ,.~, ,, <"C CE~ ?F<u!l'' 

' RELAY <'!l'-lA I 

' C OIL•"Lr Q 1 n'"' " r.•s~ , 1 ~<;r-~, H'5l Go. ,o·· ,:>@~~I 

COTL•"Ll' R 1 n•" " 
,..r;., ,1"i"0~.375LG•~O'-' 2fl~$!1 

COIL•'-'LF:\ Qj (I' ... " "•sr• .1ssox.~7~LG•'0~ 2@.IJ/!-f 

C:OIL •"LIJ 91 n''" " G:•"i·> , 1 ';"ill~, J7'iLG•'·0' ;>~~~~~ 

CC1IL•'-"L0 Qj M,H " '<•5~ ,l'i~~x,,l'iLG•~Ov 2~'18 I' 

' C0IL•'-"Ln I,P.u" " ~·3J , 15"iD~. H~LG-\0~'· ?"·•/!-(, 

COIL•"'LO 1. ~,J>' " ~;·n ,1'5~DX,j75LG••l''' re 41', 

, ~<ESJSH'I< "i,7b~ " ,1;><:.:. ' TC·~·-1 'II ,:>4"iQo , i<fSISTOI< Ill. q " ,12'5< ' TC•'+•I 0 n ?'~54e 

RU!STG"' <;, 7oK " ,t;>r;;: ' rc .,, ... 1 ", ;>~<;~ .. 

'HS!Srf'l< "· ' " ,1?<:;.- ' T(a, +•I•'" '"'54'> 

' ~~SISTI'.!> '-' " , ;>5 ·I •c rr·-~~"'•'5' c 'I I 21 

I QES!StD• ~.'?K " , I ?IIi.- ' T(ll• ••1 "· ?4'i~t> 

~<~SJ~Tfl> '-' " ·'s~ 
,, TC;o•i.l'• ·' t+"i• 0 'I Ill 

1 RESISTOR 619 1% .125W 28480 
1 RESISTOR 59 1% 28480 
1 RESISTOR 249 1% .125W 28480 

1 RESISTOR 59 1% 28480 

I TRANSFORMER-PULSE 50-600 OHMS ?"'~"''' 
I T~~'JSFt~<''E~'•"UL~~ 5'1• 1 2 I ',_l•"~IT,_I~'-'St "I )1'~.0.<' 

.'IE CHAN I CAL PARTS 

1 OUTPUT e" ASSY 28480 

' OUTPUT e" SUPPORT 2Blt 80 

1 OUTPUT eo' COVE'< 2 8 4 8 0 

1 O'JTPUT "' FRONT PANEL C3336A) t8lt80 

1 OUTPUT eo' FRONT PANEL (3336A/fl01) 2848 0 

1 INSUL INPUT ( J 1) (3'l36A) 2B480 

1 INSUL INPUT (Jl) (3336A/OOJ) 28480 

' INSUL INPUT (J2) 28480 

I INSUL INPUT (J4) 28480 

1 HP-18 CONNECTOR/A[')DRESS SWI TCriES 28480 

1 RPG LIGHT BULB 28480 

Set> introduction to this sectron for ordering mformation 
*Indicates factory selected valw:> 

Mfr Part Number 

"'lU•bto'511 

r.J ~ 'l•J'S'SII 
l'ibO•lS~e'o 
~I b''•~SSI'< 
0!11~·355~ 
i>lbn•JSSI! 

Olb•J•JS'i!l 
rlH>~·JSS• 
Olbll•HSII 
~a.~•.l551:1 

~1eO•l55!! 

"1 ... ,.JSS>l 
~'ltoO•JSS!I 
~I 11' 1•15'58 
I• 1 ,.,l•lS'Sfl 
•ter•JSSII 

0160·0161 
0160-2207 
0160·2208 
0160-2209 
0140-0200 

0160-2207 
0160-2208 
0160·2209 
0140-0200 
,, 1 ~~~·~'5 7i' 
•11 b~•"S 7? 
11 1 !)rl•f.'57i' 

"1 .. ~ .. ;:- 1 Q<l 
rto~•]1lla 

ttil~•OS7"i 

n 1 o·'·l'JI>~ 
., \ ~,~ " 0 57<' 

~>lb"•~'·"P? 
r, !1'•''•••57.? 
\'lbJ•<'!'I'I 
0160-0161 
<111:>"·'55~ 
~ UCifl• I \ 'l 1 

<lt~r1·•·?~J 

R! ~ ·•·u ?"' l 
<II u~ ... ,,.,q 
Q I"""''~~ j 
«!~0·~2·n 

Rl'~n•n2~>~ 
Q 1 4!, .. ,,.,, 

[4•1 /~•T•'"ST!>I ·" 
(''• I /P•T·'•I' \ Qi'•F 
C~•l/P.,Tp.';?bl•~ 

c~.~,~ .. r"-"1"?·~ 
l"?7Ci" 

(~•1'~-r<>-3321·~ 
c~,.ns 

0698-4421 
0698-4386 
0698-4421 

0698-4386 

Ql~~-··.~c;~ 

'1\l"'•~P!-9 

03336-60606 
03336-61220 
03335-54111 
03336-61203 

03336-61204 
5041-2302 
5041-2301 
5041-14')3 

SO'+l-1493 

03336-66512 

2140-0016 
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Reference 
Designation 

"' 
A 1 'SCI 
A I c;c" 
,,':in 
A 1 '!iC~ 
lt'SC~ 

A 1 'S(III 
Ai<;CIIi! 
A 1 'SC 113 
A 1 'SC 114 
A 1 '5( 1:1'5 

Ai'iCIIb 
A\ 'iC 111 
ItS( QA 
A I '5( ~<;I 
A I 'iC II I~ 

A 1 '5(11 I I 
At'S(Ilt;l 

A I '5(>~1\ 
A I 'i(IIJ 4 
A !'>C II p; 

At 'SCII\ b 
A 1 'i(llt 7 
A\ '5(11\ ~ 
A I "i(ll\ Q 

lt'SCII2fl 

,, '5(1121 

A\'5(11?;1 
At'iCil2~ 
At'SCII.?<I 
At5Cil.?o; 

Ai'.iCII.?~ 
A\'i(ll27 
A I 'iC IIi! A 
At0,(112Q 

A 1 0,(1131 

A15El 
A15J2 
Ai 1i\.t 
A 1 '5-.t 
A\'iQ;:o 
AI '!ill~ 
A 1 1WU 
A1'5Q"i 

At'SGI!> 
A I '5':l7 
Ai'\r.IA 

A I 'S<i I 
AI 'SO<' 
A\'51:11. 
A 1 511~ 
Ai'!illlii 

A\'5110 
At'5117 
A I 511A 

A15R9 
A I '511 I I 
A I 'SII I? 

A\ '511 13 
A I '511 I~ 
A !Sill '5 
A 1 'SQ 1 b 
A I 'ill I 7 

A I 'i'<l ~ 
A 1 '51<" 
A!SI<;:o.? 
A!'i~'~;>) 

A!Sli;:oQ 
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HP Part c 
Number o 

0\b~•,!\111 

~\110•)~47 

n P'n .. ~nt~<' 
~\bll•,fl47 
01011•)11117 

~ 1 ;,(t .. ~57 I 
~lb•l•l~ll7 
OjAI\.,j111b 

1 'lllo-~'533 
\CI'ldooO'Sl.l 
\lllln,.n5]3 
\QIIn.o'SH 
I 'I'~O•DSB 

I qqo•nSB 
11111o .. nli33 
\Q'IIIo.fl'il] 
1 QQfl .. {\533 
1 QC!~-c5B 

1 <l<ln,.IJS33 
1<1<IC•05H 
I<I<I~ .. 0"33 
tQ<In .. oSB 
tQQo .. ot~~b 

I<IQr.nt~l'lb 

l<l<l~o .. oot.S 
l<l<ln.nobS 
\QQr .. ot.o'5 
\<IQo .. nbOIJi 

1qQ{),.f'bb'5 
1QQ()•Obb'5 
I QQO•Obb'5 
1 '~'H•OOb'5 
\1<I<J•Obb'5 

' ' ' ' ' 

" " " " ' 
' l 
' l 
l 

l 
l 
l 
l 
l 

1 <~<lo.noo~ l 
1 Q<ln .. noo'5 l 
t <IQo .. obb'i l 
I <IQn,.nfo,bl!j l 
1 <l<ln,.obb'i 3 
03582-51520 
1251-5041 
<~tnr-B'u 2 
1A53•00\b !I 
IASJ•f'll\0 A 
lllt;J•Illl10 8 
11'-'i)•\l~ 1 b 8 
I A<;J .. on H> A 

1 ~5)•110 I b 
tA<I.).("IOit> 

I ~o;J.<J0\0 

00~3•?.:0~'5 
ilb-"'l•??O'!i 
Oo-"'J•?lu'5 
Ob~l•??O'i 

n,•3·?'•)S 
~OA3•220S 
no~J .. ;o?o'i 
llo@J .. nos 
0757-0280 
Oo@l•t'VS 
noAh!l2S 

Oo~l·ll'S 
nb'n•IH5 
no A 3· 1 ·vs 
•1t>Al•!l2'5 
re..lJ•t32'5 

noAJ•I 3::0'5 
I II I 1•0 I bll 

I Ill~-" I bll 

I~~ .i•O I 35 
jIll 1•nf'!'5'5 

' ' ' ' ' ' ' ' 3 
1 

' 

' 7 
7 

' 5 

Oty 

I" 

'" 

Table 6-3. Replaceable Parts 

Description 

~EYBOARO ~,t, ASSE~BLV C3l30AJ 

CA~iCITOR•FXD ,oto;UF +•20X lljOVDC CE~ 
CA~ACITO~·Fxn ,ntSUF +•?OX '50~DC CER 
CH•AC!TOR.•FXD )f'Oi1F+7'5•10'1. OVDC AI,. 
CAPACITO~·Fxn ,lli~UF +•?VX lljO~QC CE• 
CA~ACITO~•FXO ,OISUF +•20X '5n~oc CER 

CA~AC%TO<I•Fx0 ,tUF +R0•20X 5nvOC CfR 
CA~AClTD~•FXr ,nt'!iU' +•20¥ suvnc CER 
CA~ACtTOR•FxD l'!iUF+•IO~ 20VOC TA 

LE~·VTSI~LE LU~-l~T•t"i~CD IF•?o~A-~A~ 
LED .. VISISLE LUV,.JNT•t~~CD !Fa20~A•MAX 

LED•VISl~LE Lu~-I~T•1'5~CD I'•?o~A-~AX 
LE~·VISIALE LUM•l~T•t'5MCD IFa20~A-~AX 
LED·~ISIBLE Luv .. t~T•t~~CD IF•?OMi,.MAX 

LED•VISIBLE LU~-I~l•t'5vCD IF•2o~A·~Al 
LED•VISIBL! Lu~ .. l~T•I~~CO JF•?OVA•~AX 
LEO•VISJBLE LUV•l~Ta\S~CO !Fa?~~A,.VAX 

LfD•VISIALE LU~-I~T•t~MC~ IF•?OVA•~AX 
LED·VTSIBLE LVV•l~TatSVCO IF•?DVA•~AX 

LED-VISIBLE LU~.I~TatlljMCO IF•?ovA.~AX 
LEn•VlSIBLE LU~ .. J\Ta\lljMCO IF•?OMA,.VAX 
LEr•~ISI~LE LUV·I~Tal"i~CO IF•?OMA,.VA~ 
LED·~lSI~Lf LU~-I~TatlljM(Q IF•?DVA•~Al 

LED•Vl~IBLE LUM•J~T•tMCQ IF•?OMA•~Al 

LEn.vtSIBLE lUv .. t~T•tMCQ IFa2ovA.MAX 
LED•VISI~LE LU~-t~T•tMCO IF•20~A.VA~ 
LED .. VISIBLE LUM•I~TatMCO IF•2~vA,.MAX 
LE~·VISI~LE LUV·I~T•t~CD I'•2nvA .. ~Al 
LED·~ISIALE LUV·I~T•t~CO IF•?n~A-Mil 

LED•VISIBLE LUv.r~T•t~CD IF•20~A-~4l 
LED·VISI~LE ll'v•I~T•tMCO IF•2n~A-MAX 
LE~•VlSIAlE LUV•!NT•tMCD IF•20~A-~4X 
LEO•VISIRLE LUV-INT•t~CD I'•?n~A .. MAX 
LED•VISI81..( LUV•l~T•IMCO IF•20~A.MAX 

LED.•V!SI!>.LE LU"•P•T•I'-'CO JF•20'<~hMAX 
LED.VtSIBLf LU~ .. t~l•tMCD IF•?n~A .. MAX 
~ED.vrStBLE LUV•INT•I~CO I'•2~w~.~A
LED .. ~!StBLE LU~.JNT•l~CD 1'•2o~A .. ~Ax 
LE~•VISI~LE lU"·lNT•I~CO IF•2o~A•VAX 
R'G 
CONNECTOR 
COIL 2SU~ 101 ,10-~0M SRF•7~~1 
T~ANSI!TO~ P~~ Sl TO•Q2 ~D•JOO~~ 

TRAN!tSTOR PNP Sl TO•Q2 ~D•300~~ 
t•ANSISTOR P~P SI TO•Q2 ~D•l~O~~ 
T~ANSISTO~ PN~ SI TQ•Q2 PO•]On"'~ 
TRA~SISTOR p~,p S! TO•Q2 ~fl•l!l~"'"' 

T~ANSISTQR P~~ ~~ TO•<I2 PDa3oovw 
TRANSISTO~ ~NP Sl T0•<12 PO•l~nuw 

TRA~SISTQR ~~p Sl TU•Q2 ~0•3~0~~ 

RfSlSTOR 22 '5X .2~~ FC TC•·40~/t'500 
~ESISTOR 22 SX ,2'5~ FC TC••U00/+'500 
RESISTOP ~2 '5X ,25"' FC TC••~D0/+500 
R~SISTOR 22 51 ,2'5~ 'C TC••~OO/tSO~ 
RESISTOR 22 ~X .~o;w FC TC••t~O~/tSOO 

RESISTOR 22 SX ,25~ FC T~•·400/t500 
~ESISTOR 22 ~~ ,25~ FC TC••t~OO/+SO~ 
~ESTSTOR ?2 ~X ,?Sw 'C TC••liUil/+500 
RESISTOR 1000 1% .125W 
RESISTOR 1,3K o;x ,25w FC TC••~D~/+7rn 
RESJSTQR t,l~ Sl ,25~ FC TC••ll01l/+7no 

RESISTO<I 1,3~ Sl ,25~ FC TC•·~On/+7~0 
RESISTOR \,lK SX ,25N FC TC••ll00/t7~~ 

~~SISTOR 1,3~ ~~ ,25w FC TC••~00/+7nll 
RESISTOR 1,3K '5X ,25ft FC TCa-~D0/+700 
RESISTOR I,]K ~~ ,l'!iw FC TC••tl00/t7nn 

~ESISTO~ I 0 3K '5X ,25~ FC TC••400/+70Q 
~(T~OR•·RES q,.~yPu,7• o~w l .l 
~ET~QRK.RES R•St~u.?K o~v I ~ 

NET~ORK•RES b•STP!O,~K QH~ l 5 
~ET~ORK .. RES Q•Sl~\O,OK a~~ X @ 

Mfr 
Code 

213480 

284180 
28480 
28ti80 
211ll80 
28~80 

28480 
211480 
5t12M 

2!14110 
2hll0 
28ti80 
28480 
?8~80 

28till{l 
28ll80 
2848(1 
211ti80 
211480 

284180 
211ll80 
?1111110 
211ti80 
28480 

28ti80 
284180 
28480 
281180 
281180 

28t180 
28480 
28t~8n 

28ll80 
28UO 

?8480 
2114110 
211U8() 
28480 
284110 
28480 

28480 
28\180 
2114110 
211\1110 
2114@0 
284M 
28\1110 

lllliiiO 
211t!IIO 
;tllliiiO 

0 I IiI 
n liZ I 
01 Ill 
o I I it 
o II it 
01121 
~ 1121 
n II 21 

28480 
n 1121 
~IIi I 

~ 1 Ill 
U \ l i! I 
111121 
n t 121 
()IIi I 

01121 
Qlbl7 
q I bl7 
21141110 
28ti80 

See introduction to this section for ordering mformation 
*Indicates factory selected value 

Mfr Part Number 

01~0•]8(17 

0100•HU7 
0180•00~2 
01~0•]8417 
01110•3847 

0\111)•~571 

otoO•lll47 
150015~X90Z08i 

5082·4~511 

50112•110'511 
50112·~058 
§0112•UII!III 
5082•411158 

50IIi•t~b58 
'508Z•UII58 
5082•\1058 
50112•4111~8 
5082•\10'58 

'5082-~0'58 
5082•t~058 
50112•llb58 
!0~2·ll058 
50II2•~011t~ 

50112•UOII41 
tHO•OOO!I 
1 <1Qn•OIIb5 
IQQO•Ob05 
IQQO•Obb5 

tQ<IO•Obb! 
I q•o•OObS 
1'1QO•ooo5 
\QQO•OOo5 
jQQ0•0005 

t<II;IO•OII05 
1Q<IO•Oh5 
t'IQO•Otii!S 
\'IQO•Ob1!5 
IQQO•Oh5 
03582-51620 
1251-5041 
Q\00•]]341 
11153•0010 
tll'!il•OQ\b 
1653•0010 
\11'53•0010 
!11'53•00\0 

!11'53•0(1\0 
11153•00\b 
t!I'53•00U 

CIIZ205 
CIIZZ05 
CB220'5 
C82i0'5 
Clli!ZOIIj 
t8i!20S 
Cll22(1'5 
CIIU05 
0757-0280 
CBIJi5 
CBtlZ'5 

CB13l5 
CB13Z5 
Clllli5 
CBtli5 
CBtl25 

CBI32'5 
cs~o<~cnr.4HJ 
CSPOQCil7•472J 
tBt0•0\35 
!1110•0055 



Reference HP Part c 
Designation Number D 

A I 'iS~« 1 Soan .. CJQJb 7 
a, ss~<! SObO•CJjj]tl 7 
A! '55" 3 50bO•<l<~lb 7 
A!'5Si«l.l 50b0•943b 7 
A1'iSo<~S 50bo1ooQII]b 7 

A 1 'iS"'b soao .. QIIlb 7 
At'55"1 50b~·C!II3b 7 
l!SSw'l soco.oaJb 7 
~ 1 ss .... ~~ 'i~bn-QIIlb 7 
A!'iS>'Il~ ':i0b()oo94]b 7 

A I 55 .. 11 '5ntH)•QLI)b 7 
A I '55" I;:> '!iOo•l•CILI]b 7 
A 1 ss ... ·t, 'illbJI•CILI'b 7 
At55~tu snoo .. CIUJb 7 
A I ".iS" IIi "iObO•'ILI]b 7 

A I c;g., 1 b SllOil•QLI)b 7 
A 1 c;s ... t' 50bfl.,QQ]b 7 
At5S.,IA Silb!i"'CILI]b 7 
A 15S.o~t Q "i~bC.,QLI]b 7 
A!55h20 SlliHl•CILilb 7 

A 1ss ... 2 i sn~:~o .. QLIJb 7 
At'5Sii2<1 Sntor .. QLIJb 7 
At55"2'\ 50b0·'1~3b 7 
AIS51'o2LI 50cp,.'IQ)b 7 
At5S,..21i 'illb(I•'IU)b 7 

Al":iS"h 50bf!·CI~3b 7 
A\55,.21 '50bi)-Qtl!l) 7 
At ss~2~ 50bO•'ILI)b 7 
At59w?'1 500'1-QLI)b 7 

"ss~H 50bOooQLI]b 7 

A159W3\ ":iOb~-Q~]b 7 
A I '55"];11 SObO•CILilb 7 
,,ss ... B 5oou .. Qt~Jb 7 
l 1 5S..,lL1 sooo .. llt~lb 7 
A, ss~·H soon .. qt~Jb 7 

AIS!,..lb ~Ob•l•'ltl]b 7 
it'5S,.,38 "iObO•CI~]b 7 

A15SW39 3101·2441 6 

A 1 '>1.11 1QIIu-n5112 5 
• t'iu~ I'I'IO•OSC!i' 5 
A 1SU' 111'10·05'1? 5 
A 1 S11~ 1'1'~o-~S'I? ' A I Su'! lq9o .. o5CI2 5 

It 'SUb ICI'Io-o"iCI2 5 
AI '5·J1 ill'lo .. ~'>q2 s 
lt'SU~ t9Cin-o'5CI2 5 
At5UQ tll'lo .. oS'I;o 5 
II SIJ\ 0 I 'ICiil•QS'I? 5 

A 1 5U I 1 IQ'In-or;'l2 5 
II '5Ut2 I,O.SI\ .. QOLI'T s 
ItS U1 J ll!-i'0•1 ?no ' A 15L!t a 1 ~i',loo I iJ3J 0 
At 5 1)1 <; tll5~-oot~7 5 

II '5111 b 113?0-!200 5 
At Sut 7 \1\20•\LIH 0 
II 'iU I 1\ t~s~ .. o~a? 5 
A 1 51J I Q 1112(•-!730 ' IISU?O I 11;>~ .. 1 I 12 B 

11 Su::>l 1~2n .. 1LIHI ' 
1200·0473 
1200·0638 

Table 6-3. Replaceable Parts 

Qty Description Mfr 
Code 

37 ~USI-<~Ufr~l<l s ... nc~ ~.c. .,. 0'J ~ T i:'8i,LIIl' 
~LiSJooBUfTOII, S"'ITC"' p. c. '-'Cli.J.\ T 2S4BO 
PUS,.F\i.:TTO~ S•·!TCH p. c. Y8U'·T ;>S~er. 

PUS•HWTTQi~, .!J.~!TC~-< ".c. "0U'"T ?8~811 

PUS.,~LitrON Sv."ITC>< p. c. "0JI•T 28'llln 

PL•S,.,et:iT()"J S.<,IHH p. c. '-'~U', T .?91.180 
PUS~-<P.uTTr'IIJ s~·zrc'"' p. c. "~ IJ~. T .. ~~f\1' 
PUS><BUTTO"' s~rrc>< p. c. MQU~ T 28480 
PUSI<ALJTrON S•• ITC" "·'· vQ•,I' T ,~ 118~ 

PLJS><SL1 TT0"' 5" IT C" i' .c. MOU'<T ?~48P 

PUSHSUTrt'~ s~ I TC" P • L • "OJ~- T ?8~8U 

~'US~<SLirTO• s-- rrc ... ' -'- "::lll' T ?BLIM 
PLiS"FIUTTOr. g,·, I TC'"' p. c. ":l'.i'.T 28L~8'1 

PUSi"SulTO~ S·'!TC~" p. c. •·:Ju··,r ?II <oil~ 
PUSI-<~UTTn•, ShifC" P ,C • uo,_r·.,r 28u80 

PLJSHI!UTTCf, SN!rCH p. c. "lJLJI,f ?II '<8r 
PUS>.ff<t:TTr'i'< 5·'ITCH p. c. "JU';T ?.8£1 ~I' 
Pi_iSHPulfrN s~·r rc ~o- p .c. "OLJ'•T ~~~~80 

PUS~<BUTHil. 5"• I TC>i p. c. "J'I'. T 281( 8~ 

PU5~<6LJTTDI'< 8"ITC" I'. c. "JU'• T .?fl~!ln 

PUSH'lUTTO'- 5" I TC"' p. c. "0J"T ?.ll•<fl~ 

PLJS.,FH 1 TTO~ S"ITC>i p. c. ":JlJ,f ,?8ull•; 
PLJS'"''lliTT0'-1 S"!TCi-1 p. c. "JU''T ?A~8o 

PUSi"B',ITTi':N SdTCH p ,c. "0U~T ?ll 'l ~<I 
PUS'"'f'lJT'Tn'< s~rrc• ' -c- "o~·~. r ?8~,(' 

PUSI-<,_UT'TO~I s~·nc .. p. c. ~::tu·. t l!lu81• 
PuS~f'JTTl'N s.~ITCH p. c. VJLJ'•l 2~u ~n 

PUS,..BUTTr:'-1 s•·>'! rc~ p. c. YJd'•T ?~~l!fi 

PUS~<o;!L 1 Tr0'< S"ITC,. p .c. "0UI'T ?8~<8<1 

PUSO<F!IITTO'• S•·I rc .. P ,C • v,'Jur r 28 ua r 

PUSHF!UTTC'~ S<. I TC" ' _,- "0'J';f ?8~8C 

PLIS"'!'UPO._, s~· IT'"' p. c. vJu•·T 28~80 

PUS~f\u'TTON S;..ITCH p. c. "JU' T ?BuBO 
PUSI-<RUTTON S·,ITCH p. c. VQLJ'JT ;lf\~80 

PLJS .. 8JIT'T0" 5" I TC"' P ,C • "JUt..;T ?B~e.r 

I>U!Hf!uTTO'- !dTt:>4 ' -c- MQU .. Jt 211~ ~0 

PUS,..flt•TTO" S-"< I TC>i p .c. "0'Ji-.'f ,?11~8P 

1 SW·PSHBTN 28480 

" D!SPLA¥-'LI'-'•SE(; 1-C~<UR ,<I!·" ?8t11'{· 

DIS~LAV•'-U"•SEG j .. (HAR • Q ,_, 28~80 

DISPLAV•~'U"•SEG 1 .. C '"'AR • q 3•" ;>648r 

~~S~LAV•\•IJ"•9EG 1-C ><AP . ''3·" ?SUA~ 

D!SPLAY•\l!"·SEG t.C><AR • '-1)•>< ;>8460 

li!SPLAY•r'U"•S€G I .. C ><A~ , u l•H 211~80 

'liSPI.IY•~U"•SEG t .. C11Ail ,UJ•>< 28U~li 

DIS~LIY•'-U"·SEG ,_, .. ,,. • ·q .... ?8£180 
DIS~ LAY -~·u·~-s E G 1-C>il ~ • ~ 3•" ?P.ij!';~ 

DISPLAY•'-U""'SEG 1 .. C"A R '£1 J•H ?~IJ80 

DISPLAY·•·U"·SEG 1 .. CHAII ,43•>< ceuen 

l r~:~A,,sisrn~ A~R AY 1 b•P!" I )bOb 

' lC I NV Hl " "" ll\295 

' lC S"'"~GTR "' l5 
,_, SEII!AL•P Pi:IL•DUT ~12 1H 

TRANSIST1'1~ ARII~ ~ , o-~>zr, tlbOb 

lC p.v Hl " """~ 
rt295 

lC ~"'•RGTR T7L l5 
,_, 

SERIAL·I'-! ~~L•O•JT 01 2CI~ 
TRA'<S!Str;R A<>IHV 1 b .. pI~. llbOb 

' !C " "' C5 Q .. pPE PQS•E:'GE·TII!G CD" ~I 211'3 

' I C " "' l5 D•TYPE POS·DGEooTIIIG ~1?.95 

' 1C "UX;IDATA•SEL "' LS 2-T0·1•Lir.E Q~O ~12'15 

1 SOCKET·IC 16 DIP 28480 
1 SOCKET·IC 14 DIP 28480 

See mtroductwn to this st•ction for ordering mformation 
*lndicatt>s factory sf:'!el'tcd value 

Mfr Part Number 

S0bt••CJ<~3b 
soor-Clulb 
sron·'I~Jb 

S0b''•<:!<~3b 
soo~·'I~Jt> 

50bll·9~H' 
50bll•943b 
50!1<!•011 \b 
50b~•QII3b 

SOb0•911H 

50b0·<1~3b 

'50b0•'1LIJP:> 
51!0Jil•CIU3b 
".iOb'J•'I~Jc 
c;oo~·'~~3e. 

"il1 Cii•CIU3b 
S• 1 b'l..CIU3b 
S•lbO•CIQ]b 
50!10•'1£131:1 
sn~>u•'lu3c 

51lP:><l•'IU!0 
soon .. 'lu3b 
t;:JO•'"''ILI!C 
"i~b~•CIU3b 

50b~-<~ulb 

r;rc~•'lt~lo 

":iObO·'I~~b 

soo~-<~~<J~ 

S0bO•Qt13b 
suon .. qt~JO 

50b0•'143b 
50bO•CI~3C 
50b~•'IU3C 

snoo·'l~3b 
"i~bil•'IUlb 

5000·'1~31! 
SilbO•QLI]b 
3101·2441 

S082•HS3 
soe2•1b5l 
S0112•7b53 
5LIP.2•7b'il 
S06i'•7bS3 

501\2•7053 
SU82 .. 7b5l 
SO!\i'•7b5l 
su~.?-7051 

5:1~2-105! 

'5082•711'5! 
UL'-•2n~H 

SN7ULS05" 
S"7LILS!b~'-
uLr ... ;>onJ~ 

S'-HU05" 
S~'<7L11.51biJ"' 
UL;.,,..;.~n]A 

S'•74LS27l~ 
S'•7UL51Q'· 

S\'Hi.S257~', 

1200·0473 
1200·0638 

6-27 



Reference HP Part c 
Designation Number D 

'" 0 Hi!'!i•Ot>Si! 1 ' 

" o 1 ~o·o 1 Q\ ' " ntoO•_H!~7 ' 
" U\1!0•!1'1111 5 ,, ~111•)•!71111 5 

" Ol'l0•0\9\ ' ,, lllb0•11'571 ' " Olt>O•JIIll? ' ,, UICO•J!IU7 ' '" itlbC•45?t ' 
ctl Ole,ll•lt~tol 5 

'" 0\0C•J!Ij17 ' "' 0\I!>U•Zi!!il' • c 14 ot~o-18<~7 ' "' O\~l'l·i'22l ' 
'" otoo-J8~7 ' '" (1\0t!•lllllll 5 
Cl8 C\UO•Zi57 ' "' ~lfl0•17qb 5 

'" OtiiO•t71ib 5 

C22 0160-5306 ,,, 0100•3811'1' ' "' OIUQ•O\U11 ' '" llUO•l847 ' "' OIOO•,H!Ul ' ,,, 0 I O'l•l2flll ' "' O!bU•Jt!ll7 ' 
"' 0100·~8117 ' '" 01~0·457! ' C33 0160-3847 9 

c Ill 1\t<to.ot't ' CtlZ 0100•)847 ' Ctll Olt111•]847 ' C134 0160-4571 8 
c 115 010<.1•]8117 ' 
c tlb 0100•38117 ' Ctl1 0100•)8117 ' c t)8 OIIIO•Oii.lb ' Cth lll~o-31'-117 ' c 1'10 OIOO•)P-47 ' 
c jill Ot8o.j7uo 5 
Ct4Z IJI~V•]8117 ' t1111 Olt10•38117 ' CtU O!P.O•tiiOI ' tillS (1)80•17~0 5 

!"' ~IDO•l879 ' ... utO•t•38117 ' CU4 liUO•l847 ' Ct117 Olbo•38~7 ' c 1118 0\00ell041 0 

CI011 Ole.I.I•V~q7 ' t 171 01110•1740 ' Ct1l Ot!IO•OZZ8 • CIH OIOO•ll011 0 
Cth ot~o-o571 0 

CtH 01~0·1~7· ' Ct78 0100·38117 ' Ct H OlfHl•llniiO • c t81 ntbll•l20II 0 
Ct8l 0100•44111 I 

Ct8J 0\00·0127 ' Ct84 01~0•311a7 ' Ct85 OIDO•]II1.17 ' Ctlllr o 1 oo-3111.17 ' Ct87 Olb0•38q7 ' 
c1ee OI&O•OtZ7 ' Ct110 01~0·1.1571 ' ct•5 0\~0·3~70 ' Cth 0100·4283 ' C1117 OI00•4Z83 ' 

6-28 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

I ,, ASSlM~LY•~'~'"S OtA 2111180 

' CAPAC)T011•FXO SOP' t•5' )OO~OC ~ItA 72 tlb 

" CAPACJl!JI1·FXO ,otUF t!OO•Ot. 5o~DC C[R i!811IIO 

' C&P.CITIJR-nD i!11JF+•IOX I OVOC Tl 511211' 

' CAPAC!l011•FXD I SUI' .. I fit. i!OVOC ,. 5111289 

CA'1 ACtT011.F•D '5bPF +•'5X JOUVDC '-'JCA 7i!tlb 

' CAPACPOR•nO 1 \UF +IIO•i!Ot. 50VOC CEll i!~I.I!O 

CAPACJH)11.FX0 
1

0\UI' tiOO•UI 5oVOC CEll 2811111,) 
CAPACITOI1•'XO , o tvl' +IOO•Ol SnVDC CER 21111110 
CAPAClTOR-iJ.() ,I U' tSo•i!ot. '!ioVDC CEll chilo 

C'-~ACITOh'XD l7UF+•IOl \O~DC TA 5oZs~ 
(A~ACITOFI•FXD 0 0 I UF +tuo-ol sovoc c~~ 2$'ii!O 

I CAPACITOFI•nO 5.1~F +•.Z!!i~F SoovOC CE~ Z848o 
CA~ACITO~·FXD 0 0\UF +tOo•OI 5oVOC CEFI ZII1180 

I CA~"ITDReF~D 1500~F +•!\ 300VDC ~ICA ,?81180 

CA~ACJTtJFI.F¥0 0 0\UF +100•0\ 50VOC CE~ .?84110 
I CAPACJTO~<•FXD !50~, +•Z.5¥ 1110VOC ~OLV~ Z8118!.1 
I CA~ACITOR.FXO IOF'F +•51 !!iOOVOC Cf~ 0+•00 ZII480 

CA~ACITOR•FXD 15Uf+•IOI i!OVtlC TA 5U8' 
(APACITO~•FXO t5UF+•IOI zoVOC " 50l8' 

I CAPACITOR-FXD .1UF 28480 
CAPACITOA.FXO 0 QIUF +IOO•Ol 50VOC CEFI i!hllo 

I CA~ACJTOFI•FXO 1170~F +•51 J~OVOC MJ(A 72th 
CA~ACITOA•FXO 0 0IUF +100•0¥ 50VOC CEA Z8jjeo 

I CA~ACITOFI•'XO i! 0 7PF +• 0 25~' 5oo~OC CE~< Z81180 

I CA~ACITOFI.F~O Ho""" +•5¥ 30o~OC ~ICA ,z8<~8o 

CA;>~Cil<.1R•FXD ,o I uF +100•01 50VOC CE~ 281080 
CA;>ACITOQ•F~O .otuF +IOO•n' 50VOC CEFI l8118o 
CAPACITO~·F·O 0 tUF +80•201 5o~OC CEFI ,Z848Q 

1 CAPACITOR·FXD .01UF 50V 28480 

tA;>ACITO~•FXO 5~~,.- ••51 300VOC ,.ICA 721 3o 
t•;>l((TO~•Fli:O ,OtUF +100•01 50VOC C£1< 28480 
CAF'"ITO"'•FXO .oluF +tOO•OI ~ovoc tEA Z!480 

1 CAPACITOR·FXD .1UF +80V 28480 
CA"ACITOFI•FIO 0 0IU~ +100•01 50VOC '" Z81180 

CApAC1To~·'xo • 01 u' +100•01 5tiVDC "' 2811110 
c•~•CITO~-no oO I UF +t00•01 5oVOC CER Z81180 

I CAPACJyQII.FxO i!70F'F +•51 5oovoc ~ItA 721311 
CU'ACITO~•FXO 0 0 I UF +100•01 SOVOC CER i!8480 
CA~•CITOA•F•O .1.'11 Uf +IOO•ol sovot CER 281180 

CA~ACITOR•F~O tsu'••tOI lovoc ,, 51128'9 
CA~ACITOR•FXO .otUF +too•ol 5oVDC '" 2111180 
CAPACJlOR•F~O ,otuF +100•01 5oVDC '" 281180 
CAPACITOII·F~O 27UFt•1ftl IOVOC TA 5U811 
CAPACITOA•FlCD 15UFt•IOI lOVOC ?A 5UII11 

CAPAC!TOR•F•o • CIIU, +•lOll', IOOVOC CEii 28480 
C,I.PACJTO~.F•D .otut' +100•01 5oVOC CEii Z84IIO 
CA~ACITr.lR·FXD • OtUF +100•01 50VOC CER zueo 
CA~ACJTOR•F•P • o 1 u' •100•01 50VDC CE~ zeueo 

' CAPACJTO~.F-0 I ooPF +.51 lOOVOC MICA l81180 

CAF'ACITOhFIO • otuF t!OO•Ol 50VOC tE~ ZU80 
CAPACITOA•F•O ISUF+•IOI ZOVOC TA 511rl8• 

I CA~ACITOA.FXO 22UF+•IOI 15VDC TA 5112119 
CAPACI'tO~•FXO IOOPr +•51 lOO~OC ~JCA i!IIIIIO 

I CA~•CITOAenO 1110PF +•ZOI IOOVDC Cl!:~ zeuo 

CAPACITOA·'•D .o tUF +•201 toovoc tER 281180 
CA~ACITOR•FXO .otuF +IOO•Ol 5o~oc CtR j!848o 

I CA~ACJTOR·FXO toooPF +•51 toovoc tEA ZIIIIIO 
C A~ AC ITOR-FX 0 I OOPF +•51 300~0C MlCA 18.1180 

I CAPACITOR•f•O 0 117UF +•101 SOVOC CEA 28480 

' (APACITOR•'•O tUF t•i!Ol lSVDC CE~ 2811110 
CAP"ITO~•FXO 0 0\UF +100•01 !!iOVOC '" Z8480 
CAPACITOR.FXO .otVF tl00•01 SOVDC '" l&~.~eo 
CA~ACITDR·F•O ,OtUF +100•01 50VOC '" Z848u 
CAF'ACITOR•t'XO .otuF +100•01 50VOC '" zueo 

CA~ACJTOII•ji'XQ IUF +•lOll'. ZSVOC CfR zueo 
CA~ACJTO~.no 

4
tUF tiO•i!O¥ 5oVOC CER ZIIIIIIO 

I CAPAC!TOA•FXO 7PF t•201 zoovoc CE~ 28480 

' CAPACITOA.FXO IOOPF +•51 ZOOVOC CEA 5111112 
CA~ACJTO~•FXO IOO~F +•51 ZOOVOC C[li 5111112 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

Olli!'!i•lllt'!ii!l 

QM\5t'500J0)00W~\CR 
01110•16117 
1500i!70x90IOBi! 
t50015bl90i08Z 

O~t5E5ooJolOO~VtCH 
0 I b0•1151t 
Olb0•lllll7 
OU•0•]8117 
OJb0•4571 

l!!iODi!HXQOIO~Z 
Oh0•l8<17 
OIOO•ZZ!!iO 
0100•3847 
0100•Zlll 

Oh0•U47 
OU0•114111 
OUO•Zi!57 
!50015U110i!OIIZ 
150DI511••ozo6l! 

0160-5306 
01110•3847 
0~15~47IJ0300~VICFI 
0100•3847 
OIOO•U4l 

OIOO•i'208 
0100•38117 
01110•38117 
ouo•457) 
0160-3847 

O~t5E~IIOJ0300~~1C~ 
01~0·]8117 
DIIIU•)8117 
0160-4571 

OHI0•]8117 

01110•]847 
1)1110•)847 
DM15F271J0500ft~ICM 
OIIIO•lllll7 
01110•3847 

t5oDtsu•ocoll2 
oteo•l847 
01110•38117 
t50027U"OtOIIZ 
t5oot5~••ozoez 

01110•38711 
{lj 00•3847 
0100•38111 
0 1110•38117 
0 I ~O•UOII 

OI~:~0•)8117 
tsoo1511••ozosl! 
t5oou•••ot5Bo! 
OIU•UOII 
01110•0571 

01110•38711 
Oh0•38q7 
Oh0•40IIO 
OIIIO•U041 
01110•1111111 

01110•0 tl7 
01110•38117 
OlbO•l8117 
01110•38117 
01!10•38117 

0 I 00•0 U7 
01110•11571 
01110•3870 
)!iO•IOO•~PO•IOtJ 
t50•IOO•~PO•I01J 



Reference HP Part c 
Designation Number D 

A21 

'" 1 <~r· J.,.~r·~•' 1 

'" 1 'lr J .. or"'' 1 

"' 1 'II• 1 .. ~o, I io " '" 1 "~' 1 .. rs 1 ~ ' "' l<II·I•O~t.IP 1 

'" J"r2-o777 j 

'" J'lr·2·n777 3 

'" I 'I() l•t>SJI\ ' '" I"'' I •115 I~ ' Cril II I 'I~ I •t•(•t.if• 1 

CR ll 1 Qr 1 •00 t.IIJ 1 
CR U I <I( I •Ol' tiL• 1 
CIIH1 1 'f<' I•UI•Utt 1 
Cll17 1 'llti'•J"'i~ s 
erne t'ltrl•ncb<~ 1 

Clll'l I 'lttl•O\Ib'l 1 
CRiU I Qf1.,t•\• ~~~ 1 
Cllll! I Ql•i!•.!i~j(l ' CI'OIIIII JQot-o~ll' ' CA1S2 1901-0040 1 
Clltlll \Q~I·~SIIi ' CIIIU 0 !l.?•Ot>ll0 s 
Cllttts I <lu 1•1!'51 ~ ' CRlllb rtli'ooOU8q s 

J1 1251-6567 
J3 1"tu-o;><lu " ,, 1<!"1·;>Q(lll ' ,1, 1.?51•C'9oll ' , .. 1i!51ooi!q&ll ' 
J ,,. 1 o!~ l•<!qbq ' JJH li.''51·2'~h<l ' Jti!A lo?'il•lillbQ ' JJM 125!oo.?qtl9 ' 
L1 1111 no., oi!i! ' " Q\(IO•lb<'<! ' 
" Q I (>IJ•liiSI! 1 
I.. Ill q1iltl•3ll')ll 1 
l..tlJ <tt7>J•Oflq41 ,, 
1. I bl <ljOIJ•341'i~ 1 
I. 1 o~ <IJQC•Oijb{) 3 
LH>l ~tOr••OSl'l 3 
l..tb5 q)~<•ll3~0 ' 
'1 I fl'53oo04~!\ " " \1'5!•01141\ " 03 l>:l5«•nJ~'i . 
•• 1""'3·uijlll\ " " 1'1'5l•UIIflq s 

01 I liS l•()G!l<l s 

" , fl'i 3•111'~11 s 

" I "'i~•<1i!'ll> • 
'" 11'51•0!)11'1 s 

'" t'l')ll•vl'lb ' 
'1' 1 !lo;J .. l)0/1<1 s 
013 '"'"ll•ni''lb ' "' I!I~II•Oi''lb • 
'" '""'~·ai!'ltl ' "' '~"5·030" ' 
"' l'l'fl5ooll\)l\j 1 
'1' lll'i5•00f:ll 1 

'" lll'55·o!lf',2 2 

"' 11'511·0215 1 

"' t~5ho.?l'5 1 

"" 1 1154·ni'\ '5 1 

"' 1115)•\!0~~ s 

'" tll5h021'5 1 

"' 11155·00~1 1 

"' tll'iiii•Olqt> ' ,,, 1115~-u111e ' 031 I 1153•01!6<1 s 

"' 1854-0830 6 
0!3 1~55oo0061 ' '" 1!154•0i!t5 1 

"' 16'5) .. 00Flb ' "' 1 655•QM11 1 

'"' tl'l5~·oi!qb ' 
'"' tll541·0<!qb ' , .. 1~53•001'1'1 s 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

' DlO!'( .. SI'lTCHING "' 5o"'• i!."~ s QQ.,]Ij ,i!84l!O 

OIOM•S,.ITCHlf<G m 5~~. '" 00•35 28Q8Q 

' "'lClOt.SCHQTTI(¥ i!6t.i80 
l!IOOt•SCHOTTKV .i!l!t.IIIO 
!:IODE•S~~>ITC'"l'-G 3" SoMA ,,, oo-35 281180 

' C·IOr>f_.,.z,.~ JN8.i!5 o.i:!~ " oo-7 PD•.a~< l'lt.i71] 

r· I ClDf.•Z'"R 1"'1125 ~:~.ill 5" 00•7 PO• 0 111< 01171] 
DJODE.SC!-oOTT~V ,?84180 

DIC'Ol•SC><OTTq 2111160 
IJI OnE •S"' J T CHING '" SfiMA '" 00-15 281180 

f110DE·S"'!TCHI~r. 30' 'iio"'A '" 00·35 i!8116!1 

f!IClOE•S"lTCHI~G "'' 5<'~l '" 00•35 C!6~6u 

~·ront. .. SI'!ITCI-1tr.G "' 50"14 ,,, 00·35 2&~80 

1 l'IOOE•ZNR J,~:~Sv " 00•.55 !)O• •""' <!6~60 

' OillDE•l'-'f.l 7,sv ~% 00•35 PO•,,.I" TC••,oljx 2&'160 

l'lJOIH .• ZNP 7,5V SX 00•35 PO•,IIt<j tc• •• osx <!81181\ 
DJDOE•S"'ilCJ.;l>~G 3" so .. , 2>~5 oo-35 i8'16() 

1 DtOOf•lr<P J,OH " 00•7 !)Q• ,'II'! Tt•·.oeu 261180 
DHID~•SC~DlT~Y Zlll181l 

1 DIODE-SWG 30V 2PF - 20V 28480 
oror:o~ .. scnorr~Y 281180 , oiOo~·~VC zq~>F 101 Cllti!5•"1JN•5 S'ill•lll'i 11'1713 
DIDDE.SC"'lJTnO:.V i!8UIIO 
DIOOf•VVC j!QPF 1" tJICi!5•MI~•5 eVR•lOV og111 

1 CONNECTOR i!t!~llu 

1 NlT~OR~.RfSISTOII !& I'J~ !IP'r "' 2e~so 

CO'<r-Et HHI.Pr.OI>O sr~GL.E ""'0'J0 JAC!tl I DIP i!B~I!~ 

C O'>NEC T(,)P.Pt"UNQ S tNGI..l llo~Q-.o JACK I 0!' i!8Qtl0 
CUNNECTOII•PH0'-0 SJ~GL.E PHQN() JACq DI' 28411!0 

' C 0'''-'EC T UR •l't;ONQ S Iflllii..E PH0"0 JACK I "' zueo 
C 0 ';~ECTOR .,PHO~O SINGLE PI-10NO JACK 1 llll' i!6'180 
CUNko[CTDII•Pt;QNQ SJ ~GI.t llio101o0 JAC~ I "' l6418() 
C O~NEC T QP .. !)rfONO SJ~GLE PHQNO JACK I 01' 2611110 

' J~OuCtOPRF•CH•'-~1..0 i!~u" .. ,lllt1D,;,li!5LG i!84180 
JNOUCTDWPF•CH•MI,.O i!41U., .. ,tuo~.H51.G i!84180 

l CHOKE 1 ~IDE FUND 284180 
CHOKE, ~'~IDE t:lANO i!8UO 

1 COREooS,.JELOING 6EAD 284181l 

CJ.;0KE 1 ~'<IDE AJ.II;o i!8~80 

1 COJL•VAQ J5J~H.Qj!IIINH Q•ti!O IIC,.MTG 264180 
1 l~OUCTO~RF.,CH"~LO IOU" 5' .tbOOXol65LG i!I!~8C 

1 IN0UCTORRF .. CI-1•MI..O I ,!UH " ,ltlbD~,lii5LG i!I!4180 

' TR.It.NSUTOII '" " TQ.,qi! PD•tli!So!l'! 011? 13 
TRA\ISUTOR 1'~11' " T0•02 1'0JOI!i!5 .. ~ 01171) 

' T><A~SISTOR '" l"517q SI T0•72 PD•200"1'1i 04171] 
TIUNSI$TUR '"' " TO.III;! 1'0•1125 .. 1'1 GQ71] 

' TRA~SISTOP "' 2NIIill17 S! I'O•i!OGM~ Q?i!b] 

TRANSISTOR '" l"'llqt1 " I'Q•200MI'< n 72:tll 
T~ANSJSlOR "' i'N<Iq\1 SI PD•.?OOMI'! O?i!b] 

' TfH~>;SJSTOR "' " TO•IIIl PD•ltOMtr i!I!III!O 
T~<AI,SJSTO~ "' .i!N41~11 " 110•200M>j o7lbJ 
TIIANStsTQI< '" " TU•Ol PD•ltOMW i!ll-"110 

TRANSISTOR '" i!~<l~ 17 SJ PO•loO~<~W o72U 
TRANSISTOR '" " TO•IIIl PO•J!OMI'! i!6481') 
TRA/,SISTUR '" 'I TO•IIIi! I'D•ll0"11'1 284180 
TRA~SISTOII NPN S1 TO.IIIi! 1'0•310.,1'1 211'180 

1 T.<M•SISTOR J•~U 2'-'~ 111 A N•CI'A~ O•i'IOOE t1115b 

• TRAII!SJSTOR J•Ff T N"Ci-1AN D•'-~OOE S! 0121115 
TRANSISTOR J•FET \~•CHAN D•MODf Sl () !llll5 

' TI<Ai~,SISTOR J•,ET p.,.,,~ O•MOQE 'I i!!l<l80 
s TFihSISTOP NPN !!I PD•l50~~ FT•lOOM~Z 011711 

TRANSISTOR ~p~ 51 IID•J5o~~ FT•lOO~I-1Z Q4171J 

TRA'ISISTOP '" " pD•l50"11'1 FT•JOOM!-1Z 01171) 
TRANSISTOR '" z~1111117 sr IIO•i!OO"'t<j 07203 
TRANSISTOR NP~ Sl PD•l50"1~ FT•JooM~z 041713 
T~A~StSTO>I J•FET fj•C,.,,tN Q•MOOE " 0121115 
TfU~SJSTOII NI'N Sl TO•IIIl PD•ltOMI" ~6QI!O 

TRA~StSTUII '" u TO.Iill PO•:JioM~ i!611l!O 
p;,t~SlSTOP PNI' 2~uq17 SI PD•i!(IO"'I'I o7i!IIJ 

1 TRANSISTOR-DUAL NPN i!I!QI!O 
TPU.JSISTOR J.,,ET P•t"'•~ o.~oo£ at 28'180 
T~ANSISTQII NPN u IIO•J50M~ FT•300MHZ I}Q?IJ 

1 TRANSISTOR "' u PO•ltn,.~ FT•IIOM~Z i!70lQ 
TIU~SlSTOI< J•FET ~.~., ... ~ 0·"'00£ u Oti!1115 
TPA~SISTOR '" Sl TD•IIIl PO•ll0,.\1 i!8Uo 
TFIA~StSTOR '" 'I TO.IIIi! P0•3t0"1" i!8411G 
TRANS!STOQ PNP ZNII'II1 SI PO.i!tiOMI'I o?i!IIJ 

See tntroductwn to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

\'IOI•OOQO 
!'IOI•OI)QO 
I <IO 1•05 I! 
t90I•O!H8 
l'lul•OOIIO 

tl'~lli5 
Jr-1!25 
J'I0\•0'5\11 
J'IOI•0516 
!'101•00110 

\'101•00110 
1~01•00'10 

1~0\•0040 
l~Oi'•J05U 
l902•00bll 

1 'I02•0ilb41 
l'fOI•OOIIO 
I 'f0i!"l0.50 
1'~01"0518 
1901-0040 
lq0l•0518 
'-~HOq 

1'~01•0518 
'-~~ 1 oq 

1251-0567 
J!I!O•(I2q'l 
U5t•i!lllblll 
ll!~l·li!lllblll 
ti!~l·i'llltllll 

li!SI•i!lllblll 
li!51•llllblll 
li!!il•i!llltl<l 
li!51•l'ft1111 

llltl'IO•Ibli! 
IIIIOO•Ibi!l 
IIIIOO•lll~d 
'1100•34158 
111!70•08111'1 

IIIIOO•lU~I! 
IIIJQO•OQbO 
1111011•05]9 
111140•0)4111 

'-IPS~I!I 
MI'St<l! 1 
i!r.StH 
MI'SH8j 
2N41ql? 

2N4ql7 
i!N<Iq 17 
1~'5Q•Oi!<ltl 
i!\IQ<I 17 
t1154•0i!IIO 

ZN41'1\7 
ti!'5Q•020tl 
)85<~•0,i!lllb 

t6'54•0i!<ICI 
i!NIII\7& 

i!~52U5 

i!~5211'5 
1855•01182 
i!NliiiOll 
2fjJq041 

i!N]IiiOQ 
ZNIIQ17 
i!NJIIIOII 
lNSi!415 
)85II•Oi!IIICI 

t8~'1•021i1CI 
j!NQIII)? 
1854·0830 
tlllj~•006i! 
ZN3Q0~ 

i!NSO!!? 
i!N5i!Q5 
t8511•0i!IIICI 
t654I•Oi!OCI 
i!NIIIil\7 
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Reference HP Part c 
Designation Number D 

A21 

'"' Jll'!ll-ool\9 s 
Q tll III'H•uQ<tl\ " lillll 1-'~~11-UOT! 7 
Q I b I 1115l•ll'lUB ' liltlili' 1~''5U•03QS 6 

1il rol l~s~·!Jl'l5 ' lilt Oil '"'"U•r3<~5 ' iH05 111'51l·03'J'5 ' QJbb ] 11'5}•nl11<18 ' 
" n757·o39'S I ,, V757·t.~IQ " " .:>7'57 .. o~IQ ,, 

" o~:~83 .. 117o"i ' 
•• o7S7 .. ~11.?1 " 
" ~bll) .. 1171" 0 

" Oe.ll3.117n5 ' " ObQI\.,JII~I) ' 
'" ~bi<J•Zl1•"i " 

'" 0757·{)11111 ' "' 'l7'>7-olll8 ' "" n757.o1118 ' '" 075"/ .. ,;11110 7 

"7 vb'IP..)\52 ' 
"' o7'!1"/ .. oii•H• I 

"' 0757·02711 ' 
'" po63•u7()5 ' '" Obll]•t52~ ' '" OoHoobll!5 s 

'" 01:111].1825 7 

••• o757 .. o39'5 I 

"' (}7'57·t1!17 7 ,,, un7 .. ol17 ' ,,, Oo83oo~7o5 ' 
'" neo~l•H.?5 ' "' Ob~l•11115 ' '" 00111•117!>5 • 
"" 0757•0II]tl 3 

'" 0"/57•0280 3 

,,, Ob911 .. ]153 ' .,. Oo9t~•UOI\) • ,,, o757 .. ollo I " .. I no8].o81'i s ... Obq!I.J\53 ' 
"' Ob~ll.315l ' ... ooQ6 .. ou!ll ' R46 0683-1015 1: '"' Obi!]•3Ji!5 
R48 0683·1015 ! 7 ... oo'lf! .. ~llll3 " '" 0757•(}11\!l ' "' 0757·0 .. 11~ I 
053 0757•02!10 3 .,, o7'!17-oi!IIO 3 

'" otJQ8.,no8l ' R57 0683·5105 4 

'" 00~]-4715 " R59 0683·1015 7 ... 0083•!035 I 

R62 0683·1015 7 

"' 0757·04\Q ' ... no98.ool!~o~ ' 
"' Cl757-o4ot 0 ... Ob ... ]•U"/0'5 ' 
"' oeoqs .. oo!ll ' ... 01:198 .. ]150 ' "' ooQ& .. J\511 ' "0 075"/•0IIOI 0 

"I Ob9'1.,4i'07 ' ,,, ob!ll•to2s ' "3 OIIIIJ .. II7o5 • 
'" 2100·3211 ' "' 0757-011112 ' "' 21UO•l0Qb ' 

6-30 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

TI'IA~SJSTOii .,,,p ?"'11917 S I PO•oHJO"'" o7o?bl 
TRA,~SiSTOk "' Sl T0•9i! PO•IIC!5"" O'ITtl 

I T~~·!SJSTOFi ~<Pill Sl PD•300"" ~T•C!oO"'~Z .<>flo(I80 
Tll,i,"'S!STO~ "' " 10•'12 PQ•I!I25"~"' 0'1713 
TliA,S!STOFi "' ?"'StH Si T0•72 P0•200M~ (14713 

T~<AI<SISTOR "' 2~lSIH Sl T0•7i' PD•lOOMV> (1(1711 
TkAi';SJSTOR "' 2"4'51 79 SI TD•U PD•i!DO"'~<y (111713 
Ho'4NSJSTOR "' 1"-1'5179 SI TCl•7i!' Po•zooM"' 01171] 

HU'-8ISTOR '" Sl T0•9i P0•025"1'1 011713 

' fi£SjSTO~· '5b 0 i " .125" F rc.~+·10n 211'51111 
) Pt.SJSTOR .. I I X , li?S" ~ rc•('+•IOO 2115110 

~lSJSTQI. .. I ] 'l • 125~< f rc•O+•IOO ,i;!U'jllb 

" ~ESJSTOII 117 5% ,l~~'~ FC TCa .. IHHl/+500 o Ill! 

) «ESISTD"' '" " • 125~< f TC•O+•lOo i?ll511b 
) ;,E.SISTO'~ 1170 sx ,.?5" FC TC••IIOOI+bOn 0 !Ill 

RlSISHlll II"/ 51: ,2';1'1 FC TC••IIOOI•Soo Olli!l 

' ~ESISTO~ I" " • !0!51! f' rt•O+•lllO 2115110 

• llfSUTOR .... sx 0 i!5" rc Tta•IIQQI+Soo ~Ill\ 

) RlSISTOR 5,11"' " 0 ll'5r~ F TCaO+•IOO lll'5111:1 
RlSISTOR '5 0 1\K IX ,1251'1 F TC•O+•IOO .;?115111:1 

' f.IESISTOf.l 6" I X 0 tlS" F rcao+ .. too lll511b 
I RU:t!STO~ 7,5K " ,li!S(Ij F TCaoo .. l 00 lll5<1b 
I RfljJSTOOI :!,<I~K " , I o!Sw F rc•o .. too 2U511b 

' RtSJSTOR ll, \K " ·' i!5" ~ tC•O+•IOO j!II!;IIO 
I RESISTOR 1,"/111( " ,\Z51'1 ~ TC•O+.o\00 2~5110 

~'lSI S TO!< 011 5X ,l'ii" Fe TC..,IIOOI+Soo 0 IIi! I 

' Rf SUr DR ltSK Sl .lS~ ~C tCa.UOU/+700 ot Ill 

' ilf.SI~TO~j b60 5l ,lSW Ft TC••<IOOI+bOO 0 Ill! 

I IIE!JSTOR I 0 8K 51 ,i!5~ FC Tt••IIOOI+"'OO 0 lilt 
RlS I STO~ 511 0 l It; ,125~<~ F TC•O••IUO lll511b 

' ilfSISTOR l,ll~ " ,1251'1 F TC•O••IOO 21151111 
FHSISTOR l,]JK IX 0 li?5W F TC•CI+•IOO 2<15111:1 
RESISTOI< 117 5X ,2S~"~ FC Tt••II00/+5110 lot Ill 

RESISTOR 3 0 3~ 5"- ,.;?'51'1 FC TCaooiiOOI+"'OO 0 Ill! 
~ESJSTOR '170 5l ,i!5" Fe TCa•400I+bOO o Ill! 
Rt.SISTOR 4? 51: ,25(1j FC TC••<I00/+500 0 Ill! 
RESISTOR 5 0 !IK " tli!5A F Tt•O••IOO 211541:1 

' ~EUSTDII " " ,t25w F TCaO+•IOO 21151.!11 

) RESISTOR l,8l~ II .1 015"' F tC•o••IOO 2115111:1 
6 RESISTOR 1,qo~ I X .125~'~ F TC•O+•IOO 21151.11:1 

• RESISTOR 100 It; 0 t25" F TC•O+•IOU 2q511b 
R~ 31 STOR &80 5X 0 251'1 Ft TC••IIOCll+bO(I 0 liZ I 
R[SJSTOR ] 0 83K ll .usw F TCaO+•IOO llol511o 

RE!JSTOk 1.sn. " ,fl!il'j ' Tt•Ot•IOO ii!loi5IIO 
RESISTOR L"OK " 0 li!5W ' TC•o••IOO i!ll5111:1 

1 RESISTOR 100 5% .25W 28480 
RESISTO~ ] 0 ]1( SX ,iS~ ,, l~••II(:Jn/tfiJIJ UllU 

1 RESISTOR 100 5% .25W 28480 

I llfSISTO~ "7 " ,tl5" ' fC•O+•I 00 2115011:1 
RlSISfOR "' " til51'1 , rc•o+•!oo ii!ll511b 
RES I Sf OR I i! ,tK IX tl251'! F TC•O+•IOO 2115/olb 
RESJSTOI< " u ,125w r T~a0+•\00 l"s~o~ 0 
RESISTOR " u ,1251'1 , tC•O+•IOO i!<l511b 

Rt.SUTOR 1. q~~~ " ,1251'1 ' TC•ot•!Oo 21151111 
1 RESISTOR 51 5% .25W 28480 

~ESISTOR 1.170 5X .i!5W " TCa.IIO~IHIOO 0 lilt 
1 RESISTOR 100 5% .25W 28480 

" RESISTOR !OK 5'11: .251'1 " TC••II001t700 0 II i!l 

I RESISTOR 100 5% .25W 28480 
RESISTOR Ut It; ,tl5" f TCaOt•IUO 211541:1 

I RESISTOk l,t5K !X tll5!'1 ' TCaO+•I 00 lll54b 
RESISTOR 100 " ,tl5" ' TC•Il+•IOO 2451.11:1 
RESiSTOR 117 51 ,i!S~'~ FC Tta•IIOOI+SOO 01 Ill 

RESJSfOR 1 0 9bK u .usw F lCaO+•IOO 2115111:1 

' Rt.SUTOR I 11,7K " .us" ' TC•Ot•IOO i!ll511b 
Rfi5JST0k 111,7~ " 0 12511 ' TCIO+•IOO j!IISIII:I 
RESUTDR 100 IX 0 \ i!Sw r TC•0+-100 i!l!SIIb 

I RESISTOR 41o1
0

i!K " .12'5" ' TC•o+.too 2<1541:1 

II kEI5tSTOR I~ 5"- o25~ FC TC••uOOitOOO 0 I I i!l 
RESISTOR 117 51 0 2511 FC TC••IIOOitSOO 0 Ill\ 

I RfSISTOR.,fR"'R I' I Ol C TOP•ADJ t•TR~ j!l\1180 

' RESISTOR 10. I X ,ti!5w F TC•O+•IOO 2115111:1 
I RtSISTOR.T~MR 50K I Ol t TOP.AOJ t7.fll'O ll'"' 

See introduction to thi~ section for ordering 1nformat10n 
*Indicates factory selected \·alm' 

Mfr Part Number 

i!N(I9!7 
MPSe~8t 
!85i,I•0071 
1-1Ps~e 1 
.?NS\ 79 

lNo;IH 
2NSJ 7<1 
zr.st7<~ 
OIPSI<6J 

C"•II~•TO•Sblii•F 
tij•]I8 .. TO•b6I~•F 
C"•ll8.tO•b8l~•r 
Cba7n5 

'""'''a .. ro .. szs~-" 
C81171 "i 
C~ll705 
CII•IIII.TO•I9b~•' 
C8U,,5 

CII•IIB•T0•5l)I•F 
CII.J/8 .. T0•511t•F 
CII•\18.TO•bi9~•F 
C~•!I8.T0•7501•F 
CII•118.TO•]U8l•F 

Cu•ti8.TO•llli!•F 
CU•JIII .. TO•i781•F 
Clh7o') 
C8!525 
c~eosts 

cst625 
cu.tJ8.ro .. soRz.F 
C'~•II~•TO•I]JI•F 
CII•I/8.TO•Illi•F 
Ch7o5 

C8Hl5 
CSII715 
C8loi"'05 
Cll•lle.ro•Stii•F 
Cll .. ti8•TO•IOOI•F 

Cq•II8•TO•l8li•F 
c~o~•lle-To•tqet•F 
Cll.i18.TO•IOI•F 
Chll\5 
~i·ti8•TO•l8l!•F 

C4•liii•TO•l8li•F 
~"•118.,TO•I'Ibi•F 

I 
0683·1015 
C!lllt':!> 
0683-1015 

CII .. \III•TO•i!B"/~ .. F 
~~~·IIII•To•bi'IM•~ 
Cll•ll8·ro•lii!li!•F 
CII•II&•TO•IOOI•F 
Cll•ti8.TO•IOOI•' 

CII,.JJII.,TO.t9bt•F 
0683-5105 
C!l017t 5 
0683·1015 
CB\0]5 

0683·1015 
tlol•ti8 .. T0••8tR•F 
(11•118•TO•i!l51•F 
C4•118.TO•IOI•' 
CIU705 

COI•ti8•TO•IqOI•F 
CII.\18.,TO•I<I7i!•F 
Cll•ll6.t0•1117l•F 
C<l•ti8•TO•IOI•F 
Cll .. t/6,.to.<~4i!l•' 

CSI Oii!5 
C!III705 
i!IOO•llll 
Cll•ll8ooTO•IOOi!•F 
ll"2"•t•SOl 



Reference HP Part c 
Designation Number D 

A21 

"' •lt~I!J-tt.b5 7 

'" ll757•<J~IlA ' "' "l'.l? .. n~l· 1 ,, 
'" (lb~l-t•l35 I 

"' l•b'13·5b2 .. ' 
'" II!,I\J,.;><)i'5 I 

'" nts7-;;2A'~ ' ... t•757.u~o~J<J " "' Obl!],.17oS ' "' O'tn;,.HFIJ ' 
'" Oo" l•i17n<; ' '" nto'l~.oO"'l ' "' oo~l•l•l!l'5 ' "' 0683-1015 7 

'" 0683·1015 7 

'" o7'H·o~2t • 
'" •lo~l-c>US • 
"' ub83•22lS • 
"' Co'I'!\•J\54 , 
lit 01 ~ol!l•!Oi!S ' 
II!Oi! 0111!]•2125 ' Rl 03 011~]-4705 ' III 04 ooP.3•2i'l5 ; 
Rl Otl {'b8l•t0]5 I 
Ill 0 7 2!0t'•t'5b7 " 
11!08 oe.91!.oOB3 ' II 1 09 0683-1015 7 
lit\! 0683-1015 7 
IIJ!i! 07S7•1)~21 ' R II J (t1'57·l1Qjb 7 

II II Q 0757-ollte. 7 
II till 01111).471•'5 ' lit 11 11757-04]9 ' 11!18 01183·!02'5 ' II!U Ot>ll3•ti\JS ' 
1<t21 l"b!l3.J025 ' Rill Ob9A.]Ibi! , 
llti!) 0757.o<~to5 • R\lll Ot>l\)•!525 ' Rti!b Ob63•tOi!5 ' 
11130 Ob"]·U2'i • litH 07'57.oJ91\ ' litH Oo96•343l 7 
RtJ~ 001:1]•1035 I 
11!35 Ot>8].lj!O~ ' 
ll!lb Ot.F\3•!02'5 ' A!H Ot~~l•lll3S I 
"138 Ob8l•tllS • filtiiO 0118].1035 I 
Rtl.ll Ollo8]•~725 ' 
lilt Go! ObFI]•t025 ' II Jill Ot>'ll•llll'5 7 
Ill"" Obl\3•lli!5 ' IIJ45 Obl\]•!025 ' Ill lib Obl!3•1 035 I 

lilt II 7 011'~1•11\)5 I 
11!48 Ob8]•7515 • 
lit II~ Ob83•tu35 I 
11150 011113•)]2'5 • Rj!il noBl•I035 I 

R!Si! Obll3•!035 I 
Rib\ Otl!ll-2'1\5 • lttbl 0118]•4705 ' liljb] oo8l•tll45 • II!U Ot>8l•41l5 • 
ue5 01183·!0'15 • It tell 008]•117)5 • llte7 01183.4725 2 
II !be 0118)•1035 I 
lltU Ob9!1•l516 , 
lit TO Ob8]•i!IIZ5 ' 11171 0757.!094 ' 1117Z 011'~3•10i!5 ' litH 0111'13•1()45 • lilj74 Oblll•SIZ'5 ' 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

I f.il.StSTO~ IO"' 'ill; ,zs" Fe TC••'JOOJ•li~O 01121 
I ~lS!STO>< 'JO'h. " ,t zo;,.. ,. rc•o•-tno 2l!li!IO 

RU!ISHH< 100 " ·' 251'1' f' TCa(h•IOO 211'iillt> 
RESISTOR I 010.. SX ,i!S" Ft TCa•IIOOJt700 0 IIi I 

I H:I!STO~ S,bK SX ,2S¥i FC TC••liOU/+700 0 I 121 

I RESISTOR ,. " ,25" " TC••li00/+7(lU u 1121 
I RfSISf(lt< ll,J"' " , I 25" F Tt•O+•IOO I 970 I 

" RESISTOR 11,at-. U ,I i!S~'~ F TC•Ot•IOO i!I.IS14b 

RESISTOK 117 SX ,25'*' Ft Tta•II00/+500 Ollil 
I RESISTOR .. TR~R So tOll: C TOP•AOJ t-TR~ 2h8o 

RESISTOR H 51 ,2~~ FC TC•·~OO/t5VO 01121 
FIES!STO~ l,'lb~ 11 ,ti!S~ F TC•O+•IOO 21<54b 
RES!STUR I~ '5X ,2~~ FC TC••40Qiob00 o Iii! 

1 RESISTOR 100 5% .25W 28480 
1 RESISTOR 100 5% .25W 28480 

Rt.SISTO~ ezs 11 ,ti!S~ ' Tt•ot•IOO 2'1'5411 

" ~ESISTQ!j i!,i!K 51 ,i!S~ " TC••~<OO/t100 OIUI 
RESISTOR 2,21( s1 ,zs~ Fe TC••'~OO/tTOO 01 ti!l 

I ~H SISTl.lo< 4,22~ u ,U5t~ F TC•Ot•IOO 24'54b 
Rt.SISTUR I~ 51 ,25~ Ft Tt••'~OO/tbOO 0 IIi! I 

RESISTOR 2,2~ 51 ,i!5W FC TC••UO~/t700 o II 21 
RESJSfQij 47 51 ,25~ FC Tt••400/t500 0 IIi! I 

I RESJSTCI~ ill( 51 ,i!S~ Ft TC••~<00/+~00 o I Ill 
~<ESISTOII !OK St ,2'5W " TC••'~Otl/t700 0 II i!t 

I RfSISTOR.TR~R 1~ t01 C TQFI.~DJ 1•1 ""' 28108() 

RESISTOR 10 90K " .ti!S~ ' TC•ot•IOO 24SI<b 
1 RESISTOR 100 5% .25W 28480 
1 RESISTOR 100 5% .25W 28480 

RESiSTOR 80!5 ll .1 i!Sl'< F TC•O+•\OD 21<5~11 

' ~ESJSTll~ 511 11 0 \i!S~~t F rc.o+•IOII 2~5~0 

llfSJSTOfl 511 I¥ ,ti!5" ' TC•Ilt•IOO 2~5110 

l(lSISTOR 47 51 ,zSW FC TC••400I•SOO 01 ti! 1 
R~stsro~< 11,81 ~ U 0 1i!5'¥ f" TC•otooiOO 2'15411 
RESUTOI< ~~ 51 ,0!5~ FC Tt••II00/+1100 Olli!t 

I RESUTOR I" " ,i!Sifj ~ C TCa.400/tMO Ol ill 

RESIST UR ,~ 51 ,25~ ~C Tt••II00/+1100 ollil 
I I<ESJSTOR lib 0 10K II ,125~ F TC•O+•IOO 2115411 

' RESISTOR I tlOK " ,usj<j , Tt•O<t•IOO 2'151.10 
IIESJSTOR 1,5~ 51 ,l51Jj FC TC .. 400/+700 o Ill! 
RESISTOI< ~~ 51 ,25W FC Tt••~OO/tiJOO OIIU 

Rt.SJSTOII l,ll( 5s: ,l5w Ft Tt••GOOH700 nttlt 
I RESISTOR 7S ll ,125w F TC•O+•IOO 2115411 
I III:.SJSTOR ill,! IS ,125~ F TC•O<t•IOU oU88 

I<ESISTOI< 10~ 5s ,zS~ ~C Tt••40Uit700 Ollll 
R~518TOil 22 51 .zs~ " Tt .. 4001+500 0 IIi I 

REStSHlR I~ '51 ,i!5W f[ lC••U00/+000 Ol!ll 
RESISTOR I 0~ 5l ,2'5W FC TC••q00/+700 Ol!ll 

I RES I STOll 11~ 51 .zsw Ft TC .. IIOOI+&Oo 01121 
RESISTOR I 0~ 51 ,1511' Ft TC._II00/+700 01121 

' Rf.SlSTOfil II, 71< 51 .25jlj 'C TC••40U/t700 0 Ill! 

RESISTOfil Jl( 51 ,ZSW FC Tt••400/tlio00 0 Ill! 
I RESISTOR too 51 0 i!5W Ft TC•·~00/+500 n liZ I 

RESISTOR 3,31< 51 ,i!S~ fC TC••UU0/+700 0 II Zl 
RESISTDII II< 51 .zsw FC TC••U00/+1100 01 !Zt 
RESts TOR 10~ 51 ,25~ FC TC••t00/+700 ottlt 

RESISTOR !OK 51: ,i!S~ FC TC•·~OO/t700 0 Ill! 
I RESISTOR 750 51: ,25~ FC Tt••400/t600 0 till 

RESISTOR tOI( 5X ,25~ Ft TC••400/+700 01121 
liES I STOll ),)K 51 ,25111 Ft TC••IOO/t700 Oltlt 
RESISTOR I OK 51 ,25111 ,, TC••4001+700 alli!l 

RESJSTDfil 1 OK 51 0 25W FC Tt••UOO/t7CO 01121 
I RESISTOR 240 51 .zsw FC TC••4001+800 0 !Ill 

IIESISTOII 111 5t .25 111 ,, Tt•·•ool+5oo u Ill! • RESISTOR tOOl( 51 ,i5w Ft Tt••400/t800 0 lUI 

• RESJSTOR 117K 5¥ ,i!S~ FC TC••IIOO/t&OO Olli!l 

RESISTOR 100~ 5S ,lSi~j ~C TC••I.IOO/t800 Oltll 
RESISTOR ~7K 5¥ o25W FC TC••400/+S00 OIUI 
RESISTOA 40 71< 51 ,l51Jj Ft TC••II00/+700 OIIU 
RE$t:STOR I 0~ 51 ,zsw 1C TC••4001t700 OIIZI 

I RESts TOll 7o32K II ,115~ F TC•O+•IOO 2454b 

I RESISTOR l 0 41( '51 ,l5w ~c TC••400/+7tl0 o I Ill 
I liE SUTOR 1,471( II 0 1 i!51'1 F TC•O+•IOO i!45118 

liES IS TOR I~ 5¥ ,i51'1 'C Tt••IIOOit600 0 lilt 
RESISTOR 1 ooK 51 :~~: ~~ TC••400J+800 0 Ill! 

I IIESISrOFI 5,1 ~ '5t: rC••'IOO/t7oo o I tlt 

See introduction to this section for ordering 1nformation 
*Indicates factory selected value 

Mfr Part Number 

CBt 0115 
0757•01188 
Cll•ti8.TO•IOt•F 
Ch!Ol5 
CBSi125 

Cl!i!025 
~FliCI18•TO•IlJ2•F 
Cll.t18.TO•b811•F 
C!lli705 
liOO•lJll] 

Cflt<7rl5 
t4•11~·TO•I~bi•F 
t8tOi!S 
0683-1015 
0683-1015 

t<~-II8.To.ezs~-~ 

Cll2ii!5 
t8Ui!5 
t~<•II8.TO•'~li!l•~ 
C!I!025 

Cllli!i!5 
[11470'5 
CBii!l5 
[!!1035 
210n•05b7 

c~<.t/8.T0.!90t·' 
0683-1015 
0683·1015 
CII•I/6.T0•8i!5M•F 
C'~•li~·TO•SII~·~ 

~II•I/8•T0•511M•F 
Ct11171lS 
C~·II6•TO•b81!•F 
C!!!Oi!5 
C8!635 

C!!l Ol5 
C~•II6•T0•4114l•F 

C4•!1B.TO•I00l•F 
C6t5lS 
CS!Ol5 

ceuzs 
CII•II8.T0•75IIO•F 
~ME55•tl8•fO•lblll•, 
C6tOl5 
C!lii!OS 

CB I Oi!5 
[610]5 
C6ti!l5 
CB1035 
C!!47l5 

C61025 
C6t015 
CSUi!5 
C!IIOl5 
CB!Ol5 

Cll1on 
Ct175t5 
CBtol5 
csnz5 
CS!Ol5 

till 015 
C8i!415 
C114705 
Clll OilS 
Cll117l5 

CStOIIS 
CB47J5 
t811U5 
Clll Ol5 
CII•II8.T0•7]ii•F 

C6i!4l5 
,,.,,e.ro-11171•' 
C810l5 
C8t045 
C85JlS 

6-31 



Reference 
Designation 

A21 

~ th 
llj77 
Rt 79 
R\78 
lltOI 

U1 

" " U5 
U3 

" U7 
U8 
uo 

"' 
U11 

"' Ull 

"' U15 

U17 
U18 
U1' 
Ull 

"' 
Ul3 

"' Ul5 

"' "' 
"' "' U}O 
U11 

"' "' "' 
MP1 
MP2 
MP3 

6-32 

HP Part 
Number 

ll!>l:<3-~ ,,,') 
u p; Jo, r. 'II 1 
f•b"l•P:j\5 
0757.0401 
•'b"l·3Q\'l 

Ob"l•l <;,?5 
nb"l•l ••i!<; 
,, 7'.i7-~i'>11) 

0757-0280 
flb'll\,.4\i!J 

117"'7-ut~~r 
n757•11'~0\ 

•l7'S7-ui:'~1' 
07~7-II~Qi 
ObQ"-.,l?7Q 

0 7'57-~<lll\ 
,,,.,, .. o .. ._i! 
<lQ'I!I,. Jl;l .. (l 
nt~'Hl•Q4711 

H'S7-u43fl 
0757-0401 
0757 .. olq'~ 
0757 .. oZI'In 
llb<IJ:!.,Ji!79 
U157•0'1Jii! 
'17'57-<hr!~l 

n70:.7-o211n 
Ob!<]•lll S 
~bl'llooQ}il'i 

Ot>I\),.'J'I\5 
ll!lll]•<llO"i 

ooljl·•l1n5 
u7'!17 .. ouJCI 
P757•0il(ll 
o757ooui14i! 
0b"l•<'205 

tAi!o-obl'll 
\Ai!O•OII\7 
till looOllU I 
\ll('('oo\\Qb 

\Ai>~•llll 

1810-0294 
\!<o!b•OOi!l 
llli!fi•Obi!<l 
1820-0697 
!Si!•l•!i!H 
\l'lo!b•OOU] 

'""'''"' i!JQ \l'll~•obSI 
\A('fi•Ubi!ll 
I IIi!<;• II <lb 
I lli!.l•tl11b 

tfllo-1)2.1 
\l'li!U•Obi!<l 
I do'~·i!{IOI.I 
\llin•ob!ll 
\BiO•OOBt 

t8o?~·oO!H 
lllo?O•Ofl29 
llliO•Oo9l 
l"io-ofiCJ] 
l11i!O•OOi!9 

ll'lo?ll•t041 
lllo?o .. oU9 
llli!O•DU9 
ll'li!O•tlllll 
llli!C•Oflo?'J 

1826-0111 
t"~l~·o~'~oi! 

03325-20601 
03325-20602 
03325-04104 

214Q-()()16 

c 
D 

' ' ,, 
0 

" ' l 
3 

' 
' 

0 
1 

' ' ' 0 
0 

l 

' ' ' 

' ' ' ' 8 
4 

' 0 
2 

' ' 

3 
4 
7 

' 

Oty 

• 
1 
1 

' 1 
1 
1 

' 1 

' 1 

l 

Table 6-3. Replaceable Parts 

Description 

RESISTOR 47 5X ,0!5~ ~C TCa•IIOO/tSoo 
R~SJSTU~ 502 IX ,125~ ~ TC•O+•IOI) 
RESISTOR ]90 5x ,0!5~ FC TC••IIOO/tOor 
RESISTOR 1001% .125W 
RESISTOR ]90 SX ,l~~ FC TC••IIOO/tfiOO 

Flt.SISTOR 1,5K 5X ,.?5~ I'C Tta .. IIOO/t10U 
~ES!STO~ I~ 5X ,25~ FC Tt••400/+000 
RlSISTCR I~ IX ,ti!5~ F Tt•O+•tOn 
RESISTOR 511 1% .125W 
4~S!STOR 499 IX ,ti5~ ~ TC•O+•IOO 

~lS!STC~ tk IX ,1.?5~ F TC•O+•IOO 
R~SISTO~ 100 IX ,ti!5w F TCaO+•IOO 
RESISTOR I~ IX ,ti!5" F TC•O+•IOC 
~ESISTOR !Ok IX ,tl5~ F rc•O+•IOO 
RESISTOR II,CJ9k tX 0 1l5~ F TC•O+•IUO 

RESISTOR 100 ll ,tl5W F TC•Ot•IOO 
RESISTOR i!7,11K IX ,1.?5~ F TtaOt•IOO 
RESISTOR t9fl IX ,tiS~ f TC•Ot•IOO 
RESISTOR 8,115K IX ,tl5~ F 1Ca0+•IOO 
RtSIS10R 0,8tK tl ,to?5w F TC•O+•IOO 
RESISTOR 100 1% .125W 
RESISTOR 5!,1 U ,U5~ F TC:•O+•I0/1 
RESISTO~ tK tX ,ti!5~ F T~•Ot•IOO 
~ESISTOR 4 0 ·9~ IX 0 12~~ F TC•O+•lOO 
RESJSTOM 10~ tX ot25~ F TC•O+•tOC 
~tSISTOR i~ IX ,li!~W F T~•O+•IO~ 

RESISTOM I~ IX ,125~ F T~aUo•IOO 
RESISTOR llO ~X ,.?5~ F~ 1Ca•~OOI+b~O 
RtSJSTOR 4,]K 5I 0 .?5~ ~C TC••400/+7110 
RESISTOR 1~0 SX ,25w I'C: TC••q00/+000 
RtSISTO~ 117 5X ,2~w FC T~a•400/+SOO 

R[SJSTOR 117 51 ,i!5W FC T~••400/+500 
RESISTOR 0,81~ IX ,lo?5w ~ Tt•O+•IOO 
R~SJSTOR 100 II ,tZ5w F TC•O+•lOO 
RESISTOR 10~ tX 0 !i!5~ F TC•Ot•IOO 
Rf.SJSTOR i!i! 5X ,25W FC TC:a•4001+500 

R[SJSTQR l,lb~ 1• ,10!5~ F tc;•O••IOO 

IC GATE TT~ S ~AND QUAO 2•I~P 
lC FF fCL Q•M/8 QUA~ 
TRA~8ISTOR ARRAV t4•PJN PLSTC OJP 
IC: FF TTL LS D•TVPE POS•[DGE•TRJG COM 
IC FF TTL ~8 O.TVPt PQS.EOGE.TRJG 
NETWORK-RESISTOR 16 PIN DIP 
IC QP AMp Gp T0•99 
IC: Fl'" TTL 8 J·~ ~EG•EOG[•TRJG 
IC-SN74S140N 
JC: CNTR TTL LS DECO UPIOOWN SVNCMRO 
lC: QP AMP GP TQ .. qQ 

JC: CNTR TTL ~8 OECD UP/QO~N 8V~CMRO 
IC GATE TTL S NAND QUAV i•INP 
It FF TTL S J·~ NEG•EDGE•TRJG 
IC FF TTL LS O•TYPE POS•EOGE·TRIG COM 
IC FF TTL ~8 O•TVPE POS•EOGE•TRIG COM 

IC GATE TTL S NOR QUAD Z•INP 
JC ~F TTL 8 J•K NEG•EDG[•TRJG 
JC MISt NMOS 
lC IN~ TTL S H[X t•JNP 
JC GATE TTL 8 NAND QUAD i!•INP 

IC GATE TTL 8 NA~D QUAD o?•lNP 
IC FF TTL 8 J•k NEG•EDGE•TRlG 
IC FF TTL 8 D•TYPE POI•EOGE•TRIG 
IC FF TTL S D•TYP[ POI•fOGE•TRIG 
IC FF TTL 8 J•~ ~EG•EOGE•TRJG 

lC ORV~ TTL Ll BUI O~VR H[X I•INP 
IC '' TTL 8 J•~ NEG•EOGE.TRIG 
lC '' TTL S J•K NEG•[OGE•TRIG 
JC GATE TTL LS NO~ QUAO l•INP 
IC FF TTL I J•• NEG•EOGE•TRJG 

IC OP AMP MC1458G 
JC GAT[ ECL NO~ QUAD l•INP 

SHIELD. TOP 
SHIELD. BOTIOM 
COVER· 2 

APG LIGHT BULB 

Mfr 
Code 

n IIi! I 
o?454fl 
0 I til 
28480 
0 Ito? I 

o II i!l 
0 II it 
0!4540 
28480 
i1154fl 

21151111 
j!Q54fl 
,?115Qf1 
o?q511& 
j!W54fl 

1115110 
.?115110 
211SIIb 
0!45411 
lll511b 
28480 
0!1151111 
.?115110 
.?1151111 
0!4540 
i!IISIIO 

.?1151111 
ottll 
o I tZ l 
II IIi! I 
0 II i!t 

U IIi! I 
o?"511b 
o?IISIIO 
o?IISIIO 
0 Ito? I 

i!IISIIO 

o U95 
01171) 
o t •ze 
o U95 
II U95 
28480 
.?7014 
otz95 
28480 
OU95 
otUB 

Olh5 
otl95 
o u•s 
o U95 
OU95 

o u•5 
01295 
.?81180 
01295 
01295 

ou•s 
o u•s 
012Q5 
01.?95 
Oll95 

OU9~ 
01.?95 
ou•~ 
Oi29S 
Ollll5 

28480 
01111] 

28480 
28480 
28480 

28480 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

CEI11705 
CII•I/B.T0•5bl~•F 

CB3'H5 
0757-0401 
C!il'HS 

C!lt5l5 
c;;;too?s 
C:ll .. t/~.To .. IOOI•' 
0757-0280 
C:II.,I/6.,TO•IIq9R.,F 

Cll•ti6.TO•IOOI•F 
Cq•lii~·TU•IOI•F 
CII•IIB.TO•IOOI•F 
CII•IIB•TO•IOOl•F 
C:W.t/B .. TII .. II99t•F 

C4•ti6•TO•IOI•' 
Cll•l/6eTO•l711l•F 
(11.,1/6.TO•t9b~•F 
CII•II6•TO•Bq51•' 
C4•118.TO•bBit•F 
0757-0401 
CII•!IB .. T0•51RI•F 
C:4.ti8.To.toOt•' 
Cll .. t/8.TO•II991·' 
C4•t/8eTO•t00t•' 
CII .. I/B .. TO•lOOI•F 

CII•I/B.TO•IOOI•~ 
CtlHI5 
C811]l5 
C8l9t~ 
C811705 

C:8117U5 
Cll·t/8 .. To.oBtt•' 
Cll.t/B•TO•IOt•F 
CII•I/8•TO•IOCl•F 
Cfllo?U5 

Cq•tiB·TO•liiii•F 

SN?IIIO/IN 
"'CIOIJIP 
,_]040 
&1';711L&l711N 
81';111L.S711AN 
1810-0294 
L.,]IO~ 
SNTIIIIIZN 
1820-0697 
8N711L81QON 
CAlOTT 

8N711L8tq0N 
811<711IIOON 
811<7'1151 tlN 
81';74LI!ItHN 
SN7111.SI711N 

SNTIIIOZN 
SN711111i!N 
tli!O•lOOII 
8N7118011N 
SN74800N 

IN7480QN 
aN748ttiN 
SN71111IIN 
IN7qi711N 
51111411 UN 

811<711L,.I]b5AN 
SNTIIIt UN 
SN7111Sit2N 
l"l711L802N 
IN7411Uil< 

1826-0111 
MCtOIOl" 
03325-20601 
03325-20602 
03325·041 04 

2140-0016 



Reference HP Part c 
Designation Number D 

"' 0Hlboobb'521j ' 
A;>SC 1 0111(' .. )!1111' ' A .>SC> ~lb1·38117 • 
.I;>SC~ Ol"O•Oflb? ' A ?SCII O!OOoo]l:l47 ' A;>'iC'! 0!1!10•311117 ' 
A>SC& ~lb'l•ll'i71 ' A?5C1 nt~:ou-311117 ' A?'5C~ Olll'l•\1110 5 

A?SCIII 1 qllo.asn " l?5CII2 t99o.o5H " A>SC.:!) t99o.ns:n " ·~5(114 I 991!•0'333 " A>SC~<S t99~-nsn " 
4)5(11& 199o .. o5H " A;>'5CR7 199o .. 'I5H " A;>5Co>! 1 99o .. n5H " A?'5C!<Q 1QCI0•115ll " A;?5COIIO t99n•u5H " 
A ;;o'SCII\1 199o-o5H " A~SCR\i! t 99o .. o5H " A.'SCOII' t990•0'5]J " l;?5(01HI , 9'1o.nsn " l.'SCIIIII \99o-o~,.o • 
A25C~t& I 9CI(loofiiii.!O • A;;oo:;c,. 11 tQ9o-oae.s l 
l;;o5C~t• !9Q~•Ob&~ l 
A~'5CRIQ t99o .. ne.o'5 l 
A ~'5CIIi!<l t99u-~b0'5 l 

At'5C~i!t 1 99,1-0bb5 l 
A~5CIIi!<' \Q9, .. tlbb5 l 
A25Cq?1 IQ91).~bbo; l 
A;?C,(Q2~ 1 99(1-~bbll! l 
A.'lj("'211i ICICIO•Cbb5 l 

A,15C"'2& ICIC!l.l•Obb~ l 
J~'5(CI.'' 19Cifi•Obb'5 ' A"5C"'29 1990•0bb'5 l 
A211iCI<l11 t99o .. ooo5 ' A2 5E l 03582~6!620 

A25J2 1251·5041 
A t'5L t Cit OO•Hlll ' A"5Gi t II!'SJ,.Ofll& ' A ?II!Gi~ t ll'5 3•01',. ' A~'5r;n l~'il-~0111 ' A.?SQI.I 1B53•00tb ' i)lljQij t~'il-011111 ' 
D51'1a tA'53-nfl\b ' 6?".;Gi7 IA'il•OO\b ' ·~ljQ~ 18'53•0!\lb 8 

A;>".;Qt Oo!ll-210'3 ' 6 :>'501~ ~.~3·<'?115 ' A?SR' ObAl•??ll'5 ' A~'5R4 ~a 11 l•Un5 ' A~~Q"i llt.Al•U()'5 ' 
A;>'illb Ob!'] .. ;t?0'5 ' &;>5107 0&11] .. :?(1!1'5 ' l;>SRA O&A]•i'i!O'S ' A25R9 0757·0280 3 
A ?'511 1 I ilbA] .. t]i5 ' A;>511t 2 Ob~l•tl.?'5 ' .l?"io>, l nt~•l•t 3.''5 ' A?t;Rt4 oo•l•\12'5 ' A.'.,R!5 llb"'l·t'\2'5 ' A>5Ptb oa•l•t3.?'5 ' A?51< t 7 ral!l•llt'5 ' 

Table 6·3. Replaceable Parts 

Qty Description Mfr 
Code 

' I(EVEIOUIO P,C, AS!E'-1EILY CHUCJ 28<180 

• CAPHJTOII,.FXD , 01 'SU~ ·-~(II 5ovoc '" 281180 
CAPACtTO~·nD , n 1 '5UF +•lOX 5n~OC CEll 281180 

' CAPACITOP•F)(O :soouF+7~ .. 1o~ bVOC AL 281180 
CU'ACITOihoF)(D ,otSUF +•201: sovDC CEll 21!4110 
CAPACITOII•F)(D ,ll15UF +•20X 5ovoc "' 211480 

' CAPACtrOR .. F)(I'I ,1 UF +o'!O•i!O!: sovoc '" 28'180 
CAPACJTOII .. nD ,ntSUF t•?O. 5o~OC '" U118o 

' CAPACITOR,.f:'XI'l J"UII'+-toX ?OVDC " 5bi!llfJ 

I" LED•VISIBLE LUM .. JNhi5MCQ IF•i!011A•11A)( i!8480 
~ED·VISI!l~E LU"·l~f'I5"'C0 H'•20"A·'1AX 281110 
~ro.vrsre~E ~U"•I"TII'3'1CO l"lii'O"A•"'AX 21!11!0 
LfD.VJSHILE LUV.,I'IT•tS"'CD IF•20"'A•"'AX i!I!IIIO 
LED·VISif!LE: LU"•l'ITI!Sio1CD l"li!O"'A•1<4AX i!I!IIIIO 

L[f' .. VlSIBLE LU"-P.Jht5MCD IF120io!A.,"U i!I!4110 
LED•VISIBU: LU~ .. J~TIIS"CO IF•i!n"'A•"AX i!I!III!O 
L.ED•VISJBLE LU"•INT•t5"CD 1"•211"''"'"''~ i!I!III!O 
LED•VISIBLE LU .... INTIIS"CD H'•20"A• 11 AX 21!1180 
LED•VISI8LE LU"'•INTI15MCO IF'•20 .. A•"'A~ 284110 

L.ED•VISIBLE L.U ... •I"T•15""CD IF'•iiiO'-"•YAX 28~<80 

LEr,•VISIBLE L.UM•INTII 5"CD IF'Ii!O"A•MAX 28480 
LED•VISIIlLE LU"•l'1Tit5'1CD l'•lO"'A•MA. zeu8o 
L!D•VISIBLE: 1.U~•l'ITII5"'CD JF•20 .. l•"A~ 21141!10 

' LEO•VISI!ll! LUY,.JNrlt~CD I1'12!l"A•IiooA~ 2!111!0 

L.ED•VI!I9LE LU"'•INT•l"CO l'•2tl'4A•"'AX 211111!0 
11 LED•VISIBL! LU"'·l~T•I"'CD l'12n~A-~All 211480 

LED .. VJSIBLE LU .. ·I'IT•tr.oCD IF•2!l"A•Io<A~ 21!111!1(1 
L.ED .. vJSJfiLE LU"·I"'TIJ~CD I'•i!fi"A•"AX 21!111!0 
L.ED·VISIBLE L.UM.,JNTI!MCD Jll'll!n"'A•"'A• 281080 

LEO.VISI,.LE LU"•I"TitMCO IF•i!OMA .. ~AX 2841!10 
LEO•Vl!llP.LE LU"'·l"T'l"'CD IF•2n"l•I"A. 2&"1!10 
LED•VJSIBLE LUM .. JNTI!~CD I'•<'O"A·"U 1!1!1111!10 
LED•VISIBLE LUM .. INTitYCD l'•i!O".l•"A• 21!111!10 
LED•VJSJBLE LUM .. JNht"'(D 11"120 .. , .... ,. 1!111180 

LErl•'>'ISif'.LE LU .. •PHI!MCO 1'•2fi"A•"A~ 28111!10 
LED•VISI8LE' LUt,~,.J'JTI\M(O li"120"~A•"'lX i!hi!O 
LE'D•VISIBLE LU .. •JNTitMCD l'•20'4l•MA)I' 2i!liji!IO 
LED·VISlBLE LU .... p~TI!MCD IF11!(1 .. A•r.IA. 21!111110 

"' 28480 

1 CONNECTOR 28480 

' CClll 2'5U'" "' ,1D•NO .. S~I"•7"HZ 21!11180 

• T"'A"'SISTOR PNP !II T0 .. 92 PO•lon'>~w (11!111!0 
T"'ANSIST~II PNP !J T0•92 POI}OO"W 21!1111!0 
TR-N!IJSTOR pNP !I T0.,92 P01300'4W 21!"150 
TRAN!IISTOR P~P !II T0•9l PQI]Ofl"W 281180 
TPANSISTO~ PNP !I T0•92 P0130!\t,IW .!8480 

f"'ANS18TOII '" " T0 .. 92 P013fl~"ll ,?1!1480 
TPA"tSJSTO,_, '" " ro .. 92 110130!\ .. 1'1' ZUllO 
TRA'ISISTOR '" " T0•92 P01]00~"' Zlll.ll!lfl 

' o>ESISTOII " " ·• 25~ ,, H••40!l/+500 0 II 21 
IIESJ!TOR " " ,25W " TCI.,IIOOI+50n 0 II 21 
RE!IISTOI< " " ,i!".iW " T(loo400I+500 Ill 12 I 
RESISTC~ " " ,.?'5W " TC••"00/+5no 0 II Z I 
PESI8TOR " " ,,?".iW " TC .. IIOO/t500 o liZ I 

PESI!ITOI! " " .i!'!i" " TCI•li0~Jt5no (\ 1121 
IIESISTD,_, " " • .?5~'< " TCI•II/J!\1+500 Oltll 
II~SJ!TOR 22 '5X ,,?ljo'< " TC••4onl+5~o 01121 

1 RESISTOR 1000 1% 28480 

' IIESI!ITO" , . ]~ " • 25~· " TCI•<I/101+700 01121 
'<E!II!ITOR I, ]t< '5l .z5~ " rc••IIQtli+Too 0 IIi! I 
i<E'!IJSTD!< 1 0 ]~ 511: o25~ " TCI•~OOI+'OO 01121 
PE!ITSTOII I, ]I( 511: · • .?'5~ " T(1•40fl/+7fl0 Olllt 
qES!STD"' I o 3~ " .i!5"' 

,, T(1•4001+7~0 0 I 121 
~<ESJSTO>I I • ]I( '511: ,2511 " TC• .. <~rOI+'!'no 01121 
IIESISTOII t ,l~ '5~ ,25~ " rc ... ~.~~nl+7no filii! I 

See introduction to this section for ordering information 
*Indicat€s factory selected value 

Mfr Part Number 

Ollli!o•IIO!i25 

0100•]!1117 
Oh0•3!117 
OI80•00IIo2 
~lbO•J1117 
0 I 00•].!1117 

0 11!10•4'511 
OhO•U£17 
15001 1UX9020U 

5011l•IIOSI 
!IOU•IIOSI! 
50!2•4t.SI 
501!l•4b51 
5082•4051 

SOIIZ•IIOSI! 
50Sl•llb5! 
501!2•41151 
SOIZ•II&SI 
SOI!Z•4al58 

5082•11658 
508.!•116!18 
50U•11658 
508i!•U51!1 
5flal•408jj 

5011i•4t1811 
t990•o•o5 
!990•0005 
199~·0&05 
!CI90•0U! 

1990•06115 
\91i10•00b5 
1990•00&5 
1990•(11165 
1990•011&5 

t990•0&b5 
t990•00b5 
1990•011&5 
t 990•0U5 
03582~6!620 

1251·5041 
~IIOO•lJlll 

11!153•001& 
18!13•001& 
1853•001& 
18Sl•Ool• 
11!153•00 ta 

1&53•0010 
11!15l•Oill& 
11153•001& 

C8i!l05 
ceuo5 
C8i!i!05 
Cl!2205 
ceno5 

C8U05 
cezzo5 
CB2i!!05 
0757.0280 
C81l25 
CB!li!S 
C8tl25 
CB!l25 
cenz5 
CB!l25 
CB!lZ5 

6-33 



Reference HP Part c 
Designation Number D 

'-~SR1~ OOAJ•t3?'5 2 
A 25R<' I t "'' n .. ot &tl 1 
A 2'51:>:>2 1 At n-o 1 &t~ ' A~SR;I] tAlO•llllS 2 
A;>SR;i'~ 11!1 a .. ons'5 ' 
A?5Ri15 (1811•lObCJ a 

A ~ss .. , SObO•RII]b 1 

A?'55"'2 50br1•911]b 1 
A?5S~'<l 50btl•'lll]b 1 

A?SS"'tl 50f>ff•QII]b 1 
Ay;s .. s li!UbO•QIIJb 1 

A?5Si'j6 So&o.qu]6 1 
A?5S~><7 5060•q4l6 1 
A25Sw8 5060-Qll}b 1 
A25Sw9 5060•QIIl6 1 
-'?'iSwtO 50II0•9113b 1 

Al'iSWI1 so6n.9UJII 1 
A25SW1' 5061l•q4l6 1 
A;tSSWI, 5060-qlllb 1 
A25S~111 5060-94}6 1 
A?5Swt~ 50IIO•!Jli]O 1 

A258W16 506(!•QII]6 1 
A25Sv.1 7 5011~·Q4]0 1 
A?SS~"<t~ 50IIfl•QII]6 1 
A2'SWI9 50b0•9t1]0 1 
A;>5Sw;>,i 50IIft•9tl]ll 1 

Ai!~SW?I 5(lbl'ooQ4)11 1 
A;>5Si'jl? 5060-QIIU 1 
A?Sswn ~Obo•911ltl 1 
A2'i9W211 'iObO•QIIlb 1 
A25Sw~~ 5flb0•9lllb 1 

-'25!1~2& 5000•911]1:1 1 
Al5Sw2? 5060-911311 1 
A25S~<t2~ 5ooo .. 911lb 1 
A?5S~<~2Q 50b0•9illb 1 
A25SWl0 50IIO•Qti)O 1 

A<>Sswll 50110 .. 911]1:1 1 

A?5S"'H 5011(l•QII]6 1 
~2'HIWl! SObO•Qli}O 1 
A?5Sw]4 5060·9113b 1 
A;>5!1Wlb 50110•91130 1 

A259W]7 50110•Q4l6 1 
A25SW39 3101-2441 6 

A2'i\!1 !9Cio-~'iQ2 ' A;>5U? IQQ0•05t12 ' A2'i\Jl 1 9Qi)•05ll2 ' A 25UII 190!) .. 1)592 ' A ;t5U'i 199o-o5Q2 ' 
Ai''iuo tQ9o-o59<' ' Ai'5U7 t9Qfl•0'392 ' i<>5Uil 19QO•O'i91 ' A?'iUQ 1990·Il5Qi' ' A2'5U10 I Q9o.(l5Qi' ' 
A25Utl l991l•fl5Q2 ' Atl'iU 1 .l! !ll'!ii'I•OOII7 ' A25Ul l l~<'fl•\<'0(1 ' A.l!5Utll l~i?<J-1433 ' A25Ut5 jl\ljf\,(10117 ' 
A25UI II 1820·1201' ' At>5UI 7 11!20•\llll ' A?5Ut II 1.11'38·00117 ' A251Jt Q 1"-20-1'130 ' A ;>5Ut'() 1!120•1112 ' 
A25Uf'l 1~?·1•143'1 I 

1200.0473 
1200-0638 

6-34 

Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

RESISTOII I, l~ S't .i!S~'< F"C TC••Q00/+100 ~IIi!\ 

' ~Ef~OR~·RES 9•5!~4,7~ 0~" X 8 (/\&37 
~ET~OR~•RES ~·SJDjj 0 7K 0~~ X 8 (IJG]7 

I ~El~OR~•RES b•SID\0,0~ 0~" X 5 2&11110 

I ~ETi'<OR~•RES q•S!RIO,OK 0~" X 8 i!B"IIO 

I RESISTOR I " ,li ·~ 
,, TCaO+•I5fl T50IIi! 

" DUSI-IBUTTON S"'ITCI-I ".c. loOQUNT 2811130 
PUSI"IBUTTO" s~·ITCI-I F'. c. VQI)>Jf i!11480 
DIJSI-IBL'TTON S~'ITCH ". c 0 

"0U .. T 21111!10 
DUS>o~BUTTON 5/jiTCI-I ".c. "'0UNT i!!I'IIIO 
PUS~EIUHON !h'ITC~ ".c. o.IQ!JIH 2!11!10 

PUS1"8UfTON S"ITC~" p. c. MiJU'JT ?811!0 
PLJ8~8UTTON 8•· ITCf< p. c. MOU~<T 2!1480 
PUSf<6UTTON s .. ITc~ p. c. '-'OU'JT ?!11180 
F'Ulli"RUTTON 8" ITCI" F'. c. MOUI<T 28480 
F'USf<BUTTOI\J 8" ITCI" p. c. o.IQUf~T 21\1160 

PUS~BUTTN< s~ITC~" p. c. "':Ju~. T 261180 
PUSI"BLITTCI\J S'~ I TC~" p. c. M0U'<T 21\1180 
PLJS!"AIJHON S>~ITC~" p. c. '-'OU•JT 28'180 
PUS~I!UTTOI\J S"ITCH p. c. M0U'<T 2fiiiBO 
PLJSH8UTTOI\J s .. nc~ p. c. MOUNT 2811!1(\ 

PUSHBUTTON 8WITC~" ".c. "'0U>.IT 2811Bn 
PUSt<~UHON S"!TCH F'. c. "'0U"T 28t~80 

PUS~BUTTON S11ITCH p. c. MQLJOlT 281180 
FILJ!If<F'UHON Swire~< p. c. "0U'-~T ?!11181) 
PIJ!IW!IUTTON swiTr:w p. c. MQU~!T 2Bt1B(l 

PUSHBUTTOIII S~ITCH P,(, "OU"l 2!1QBO 
IIUS,..BUTTO~I 8\~ ITCf< ~.c. "DUrJT 2"'t.i.!!fl 
IIUS~'BUTTDN swiTcw P,C, "0LJ~T 2811Bn 
FIUSMEIUTTON S~><ITC,. II ,C, "OU~JT ?BilBO 
F'USMI'lUTTON SI'JI TC~ P.C, IIOUNT ?B4IIO 

PUS><BUTTON SliiTCH p ,c. MQU~T 26480 
PUSMfiLITTON SriiTC~ p. c. MOU-H 28Q80 
PUS~I:WHCN S~ITCH p. c. MQU.,T 2B4!\0 
PU!IWBUTTON S"ITCM p. c. MQLJ<,T 26/i!IU 

PUSI"BUTTO'< s~·ITCH ".c. MOUNT 28~Bo 

"usweuno~ S"iiTC" p. c. "'0U"JT 281180 

PUS,..BUTTON S"'ITC~-< p .c. MQUI;T <'81160 

PUSWEIUTTO~ s~·ncf< p. c. "0U<I;f 2811!0 
PUSHBUTTON SIIITCH "'.c. "'0UIH 211a!lo 
F'US,..I3UTTON S"'ITC>< p. c. '-'OUNT 2!1480 

PUSHf;UTTON !I"<ITC" "'.c. ""0U~T 2Bt.i81' 

1 SW·PSHBTN 28480 

II 0 I !I PLA Y.NU"1•SE G J•C~"AR .111-H 2!\t.iS~ 

0 I SPL A V -~·u"•SEG I·C~"~R ,lll•H 2St11!0 

':liSPLAY•I;U"'·SEG !•CHAR • q l•~" ?St.iSO 

0 Ill PLAY •" U"•SEG 1•CMAR • 113•1-1 <'81180 
OISPLAY•"-UM•SEG !•CI'IAR ,Q3•f< ?St.iBI' 

OJSPLAY•"<U"'•SEG !•C~'~AR • ~ 3•11 l!t.iM 
DISPLAY•~U~·SEG !•C"'A!< • ~ l•"' 2811!10 

01 SPLAY •"' U'-'•8 E G 1-Cr-<AII .~l·~" ?1'11180 

DISPLAY •r.. U'A•SE G t·C"'A!< • ~ 3•1-< ?81180 

DISPLAYoo'JU"'•SEG !•CI'IAR ,113·11 28~Bo 

DISPLAV•"U"•!IEG I•C .oAII ,11'\•1-< 2BIIBO 

' TIIA~SISTOR ARRAy tb•PJN tlbOb 

' !C ]~I~ TTL LS w~X ll\2q5 

' IC S~F•RGT!< TTL LS ~·S SERIAL•IN PRL•OUT nt29'5 
TRAI\JSISTOR A~RAy !b•PI,. 1lb00 

IC '" TTL LS r-<EX ot2Q5 

IC S~"~•I<C>fll TTL LS II•S SERIAL•I'-~ P'~L•OUT 01295 
TRANSISTOR AR~AY 16•PJN 1 !COb 

I rc ,, TTL LS n-TYPE POS•EOGf .. TRIG CO" ul295 

I rc '" TTL LS O .. nPE POS•EDGE·TRIG ll\?95 

I !C "u•IIJI)ATA•SEL TTL LS 2•T0•\•LlNE QuAD ~~?qs 

I SOCKET-IC 16 DIP 28480 
I SOCKET-IC 14 DIP 28480 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

CB tl25 
cs~o"n?•IIHJ 
CSPO,C01•11'72J 
IIHO•Otl5 
tl!tn .. ooss 

811i!O•I•IRO•J 

501ioO•q"}fl 
50110•1U]f) 
sooo-•lllb 
50b0•911]b 
5060•C'III36 

5060•tlll36 
5060•91136 
50II0•94H 
501111•911311 
5060•911311 

50b0•911U 
50110•tl'136 
50110•911]11 
50110•1Jll}ll 
5060•qll36 

5<\60•(11136 
'i0110•911lll 
5000•911311 
5000•911311 
5060•Q4)6 

5060-Qii]ll 
'iObO•QII)tl 
5060•QIIJII 
50110•911311 
'i0b0•911)b 

'5061l•94H 
SOO<l•9Q]O 
50bO•'HlO 
5060•9li]O 
50110•91130 

50111\•QIIJO 
50oO•QUJo 
5060•91136 
5(100•911311 
5000•911311 

<sOe~·9~lo 
A25SW39 

5082-765] 
50Si'•765l 
50112•7b5l 
5082•76'53 
51l82•7b53 

5f•82•7b5l 
'!082•11:15] 
'i0!2•h'il 
50!12•71151 
'i082•7b5l 

50!12•71153 
UL,.•.l!OOlA 
SN7t.iLSil5N 
SN711LS!Ot11< 
UL"o•2003A 

S'J711LS05N 
SN?IILSJcll~ 

UL'-•i0o"!3A 
SN7111.!121l~· 

5"'7t.IL5711N 

S•'I7QLS'57AN 

1200.0473 
1200-0638 



" u 

Reference 
Designation 

C2 
C3 
C4 
C5 
C33 

C202 
C203 
C205 

u 
C1 
n 

"1 
FXCl 

01 

JS THRU Jl6 

"'9 
MPJO 
MP!l 
MPJ2 

MPLI 
MP14 
MPI5 
MPJ6 

MP17 
MPJ8 
MP19 
MP?O 

MP21 
MP22 

MP23 
.'IP 24 

MP25 
MP2!i 
.'IP27 

MP28 
MP29 

HP Part 
Number 

03325-6151L 
0150-0012 

c 
D 

0150-0012 3 
0160·0012 4 
0160-0012 4 
0160-0012 4 
0150-4571 

0160-4571 
Ol60-lf571 
0!60-4571 

5041·2302 
5041·2301 
5041·1493 
5041·1493 
5041·1469 

5041-1466 
5041·2304 
5041-2303 
5041·1467 
5041-1600 

9100-3875 
2110-0001 
2110-0012 

2100-0543 
2110-0545 

03336-6l5ll.f 
03336-61612 
03336-61615 
03B6-f>I6ll} 
03336-6!611 

03336-61613 
1250-1116 
1250-1053 
1251-5586 

1251-5790 
1251-5536 
1251-5790 

1250-1558 

03335-64302 
03336-64301 
03336-64303 
5040-6928 

03336-293()1 
0}336-29302 
03336-29303 
03336-60201 

5020-8805 
5040-7202 
5020-8837 
5060-"1880 

5040-7219 
5060-9804 
5040-7220 
5060-"1835 

03336-60202 
5020-8804 
03336-66602 
50 1•0-4527 

5001-0439 
>060-9847 
5040-7201 
1460-1345 

03325-61101 
3150-0228 
3150-0227 
3!60-0201 

1400-0785 
5040-6898 
00310-48801 

3050-0601, 
0360-10R9 

0 (,~ ,_ 1 01 5 
'H~O-O~HO 

2 
1 

0 

7 

3 

Oty 

12 

6 
1 

20 

Table 6·3. Replaceable Parts 

Description 

CHASSIS AND CHASSIS MOUNTED COMPONENTS 

FAN (WITH CABLE) 
C-F .01~F 1000 V 
CAPACITOA-FXD .01 Uf 1 KV 
CAPACITOA-FXD .01 Uf 1 KV 
CAPACITOA-FXD .01 Uf 1KV 
CAPACITOR-FXD .01 Uf 1KV 
C-F .1 ~F .20 

C-F .1 vF .20 
C-F.JvF.20 
C-F .1 ~F .20 

75 n CONN PLASTIC INSERT (3336AI 
75 n CONN PLASTIC INSERT (3336A/001) 
150 fl CONN PLASTIC INSERT {3336A) 
600 fl CONN PLASTIC INSERT (3336A) 
75 n CONN PLASTIC INSERT {33368) 

75 fl CONN PLASTIC INSERT (33368/001) 
124 fl CONN PLASTIC INSERT (33368) 
124 fl CONN PLASTIC INSERT (333681001) 
135 0 CONN PLASTIC INSERT (33368) 
600 fl CONN PLASTIC INSERT (33368) 

CONNECTOR, PWR 
FUSE - I AMP 250V NB 
FUSE - .5 AMP 250V NB 

FUSE HOLDER 
FUSE HOLDER CAP 

50 OHM CONN 
75 OHM CONN 
75 OHM CONN 
75 OHM CONN 
7 5 OHM CONN 

(33360 
C3335A) 
C3336A/001) 
(3336B) 
(33368/001) 

75 OHM CONN 
124 OHM CONN 
124 OHM CONN 
150 OHM CONN 

(33360 
(33366) 
(33368/001) 
(3336A) 

135 OHM CONN 
600 OHM CONN 
60 0 OHM CONN 

C3336A) 
(3336A) 
(3331iB) 

ADAPTFR - COAX STR F-BNC F-RCA-PHOND 

PNL, DRESS LWR 
PNL, DRESS LWR 
PNL, DRESS LWR 
DIVIDER STRIP 

PNL, DRESS UPR 
PNL, DRESS UPR 
PNL, DRESS UPR 
FRONT SUB PANEL 

FRONT FRAME 
TRIM, TOP 
CORNER STRUT 
PNL, SIDE 

(3336A) 
(3 3 36B) 
(33360 

(3336A) 
(33366) 
( 3 3 36C) 

STRAP 11DL CAP - FR 
STRAP HDL 18 IN 
STRAP HDL CAP R 
TOP COVER 

PNL, REAR 
REAR FRAME 
MAIN FRAME 
FASTENER 

TRIM, SIDE 
BTM COVER 
FOOT 
TILT, STAND 

HT SINK ASSY 
FILTER, SCREEN 
FILTER, FOAl-', 
FAN, GR 1 LL 

CLAMP-CABLE .25 OIA .4~8-WD NYL 
LIGHT PIPE 
WASHER, SHLDR 

WASHER, FL 
TERMINAL, SLDR LUG 

RESISTOR 100 5~ .25W 
TRANSFO.~.'"\[R, ~OWER 

Mfr 
Code 

28lf80 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28lf80 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
04703 
28lf80 

0 6 3 28 
06328 

2848 0 
28480 
2 848 0 
2 848 0 
28480 

28lf8 0 
28480 
28480 
28480 

05057 
28480 
28480 

28480 

28lf80 
28480 
28480 
28480 

28480 
28480 
28480 
28 480 

28480 
28480 
2 848 0 
28480 

28480 
28480 
2 848 0 
28480 

28 48 0 
28480 
28480 
2 84R 0 

28 480 
28lf80 
28480 
28lf80 

28480 
28480 
28480 
28480 

284RO 
28480 
28480 

/8480 
28480 

016 0 7 
28480 

.See introduction to this ~ection for ordering Information 
*Indicates factory seleded valul' 

Mfr Part Number 

03325-51612 
0150-0012 
0150-0012 
0160-0012 
0160-0012 
0160..0012 
0160-4571 

0160-4571 
0160-4571 
0160-4571 

5041-2302 
5041-2301 
5041-1493 
5041-1493 
5041-1469 

5041-1466 
5041-2304 
5041·2303 
5041-1467 
5041-1600 

9100-3875 
312 001 
2110-0012 

FEC031.1603 
FEK03l.1613 

03336-61614 
03336-61612 
03336-6161"5 
03336-51610 
03336-61611 

03336-61613 
1 2 5 0-1116 
1250-1053 
1251-5586 

M-1148 
1251-5585 
1251-5790 

1250-1558 

05336-54302 
03336-64301 
03336-li4303 
5040-6928 

03336-29301 
03336-29302 
03336-29303 
03336-li0201 

5020-8803 
5040-7202 
5020-8837 
5060-988 0 

5040-721"1 
5060-9804 
5040-7220 
5060-9835 

03336-60202 
S020-8804 
03336-66602 
5040-4527 

)001-0439 
5060-9847 
5040-7201 
1460-1345 

0 3 3 2 5. 611 01 
3!50-0228 
3150-0227 
311i0-0t01 

1400-0783 
5040-6898 
00310-lf8801 

3050-0604 
3060-1089 

Ul1015 
g]00-J480 

6-35 



Reference HP Part c 
Designation Number D 

W1 03336-Gl6D2 
W1 03336-51614 
W2 03330-61612 
W2 03336-5161) 

" 0 3 3 3 5-61610 
W2 03336-61611 

" 03336-61E)l3 
WJ ~-;~ 'o:m6-6J60t 

120-2585) 

'" P/0 03336-6!601 
(8120-2585) 

W5 P/0 03336-6!601 
(8120-2585) 

W6 03336-6&512 

W7 0(0 03336-61601 
(8:20-2585) 

W8 I ~(~ 03336-61601 
120-2585) 

" I P/li 03336-51601 
1 ( 120-2ssn 

w; 0 P/0 05336-61601 
(8120-2587) 

"1 P/0 03336-61601 
(8120-2536) 

'l'i12 03'325-61604 
W13 03325-61619 

W14 03325-5!620 
W15 03325~61606 

W15 03325-61607 

"' OB25-6!6U8 

<18 03525-61609 
<19 03:125-61610 

w,; 03325-61611 

"l 03325-6160'3 
W24 0.\325-6!609 

"5 03325-61612 

wn 03325-51613 
W2 7 03325-61614 

W'9 03325-51616 
Wl 0 D3336-6JG16 
Wl 0 Ol336-51617 
W31 8120-3108 9 

W32 8120-3108 9 
W33 8120-3108 9 
W34 812D-137H 
m 03336~61[,01 

W35 0_1335-61618. 
Wl7 03325-61625 
W40 03336-61603 4 
W40 03336-61602 3 

1251-4288 
1250·1499 
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Table 6-3. Replaceable Parts 

Oty Description Mfr 
Code 

CHASSIS (corn' D) 

1 CABLE, S I G.\Jf,;_ 50 OrlM (:\336.4/B) 78 ~80 
1 CABLf, SIG~A!... 50 OHM (3336C) 78480 

C4BLE, SJGr1!\_ 15 '"" ( 3 3 3 [,A) 28480 
1 CABLE, S 1 G'JAL 75 OHM (333CA/001) 28 4-H n 

1 CABLE, S J GN,'d 75 '"" ( 5:13 GB) 2~43J 

1 CABLE, S 1 GNAL 7 5 OHI"i (33366/0·Jl) 23480 
1 CABL[, S I Gf.'AL 7 5 Uri'" 033bC) 28480 
1 CASU.:, " co .".rl! 2 s:,so 

UN,'1f\RK'OO " 2 81,8 0 

1 CABLE, E\T LVL 28480 
cH'>J"ARKED " 2e4so 
C:,~BLE, SYNC 2e 4~ o 
UN'1A~l(Ell " 28 r,s o 

1 lf.t>~- E, HP- I B, INCLUClES w cc rliJAI<Il }8 43 0 

1 CABLE, flt-<.PTCJ "' 23 4 80 

Uf.MARKO:D " 23480 

1 CABLE, i 0 0 ,~, 2 g:, 80 

UNMARKED >8 2R4B~ 

1 C,\BLE, ' "~' 2H48 0 
Uf<MARKED <8 2848 0 

1 CABLE, 1 MHZ REf' Ci',JT 28480 
UfJMARKED 1-.' 10 2848 0 

1 CABLE, "' RE" "' 2 8'+8 0 
LINI"'.::.RK['CJ W11 78430 

1 CAili_E, 8 8i_M1K 2H4HO 

1 CABLE, MARKER 28430 

1 CABLE, ' DRIVE 73 48 0 

1 CABLE, VTG 28 4 80 

1 CABLf, ~HAS~ MI;Df- 28480 

' CABLE, "'1.~5 E JC:T 28'·80 

CABLE, s 5 " 23'-30 
1 CABLE, OVE~< ou' \JlPT 004) 2b48 0 

1 Ci\81 E:, cc SUPPi Y 2 8 43 G 

1 CABLE, ll.LC 2 8 43 0 

1 CABLE, ·"·I XER 2S 48 0 

1 LABLE, "AN, INCLUDES FAN ( B 1) 28 ,, 80 

1 CABLE, HP.-JB POW[~ 2R4HO 

1 CABLE, KEYBOARD, R I BBOf.. 28480 

1 CABLE, :JVEN POWER (OPT 0 0 l) 2848~ 

1 CABLE, ATT[N CO>.JTROL 2848 0 

1 CABLE, ATTE'J CQNTR()· ( O?T (JJ 5) ?H4i'l0 

1 CABLE, MUL TICONDUCT 28480 

1 CABLE, MULTICONDUCT 28480 
1 CABLE, MULTICONDUCT 28480 

1 CAB I E, " P:.JWO:R 281f8 0 

1 CABLE ASSY, ifJLJDES W3, 'l'i'+, ws, w7, r.'a,wg, 28 4-B 0 
'l'i l 0' W11 

1 CABLE, OUTPUT CONIRGL 28480 

1 CABLE, ' 15 ' ur,Rt-.G 28430 

1 CABLE, SIGNAL 50 OHM, AMP OUT (3336AIB) 28480 
1 CABLE, SIGNAL 50 OHM (3336C) 28480 

1 STRAIN RLF (USED ON W27) 28480 
1 BNC TO BNC REF JUMPER 28480 

See introdu('tJOn lo th1s sectron for (lfdt>nr:.; tllf()nJ1cltlon 
*Indit'ates factury :.deL'tf:'d n1lue 

Mfr Part Number 

OB"lb-6160:! 
oo:HG-615!1, 
03335-51612 
O"l33b-bl6!5 

U3l36-tdGto 
05536-616!1 
03336-6161:1 
c /0 O"lBb-6lliOl 
(8120-/',85) 

P(:.J 0 5 _l 3 6-6 i GU 1 
(d120-25S5) 
p /0 0333&-61601 
(812U-258S) 
o;; 56-li&Sll 

p /0 03336-61601 
(8120-2585) 

0 3"3 \6- !i l" u 1 
20-2585) 

p /0 0_133fl-5!60i 
(H128-2585) 

03536-C1601 
( li0-2',87) 

G33'35-bl601 
1 /0-25%) 

o 3 '32 o-li 1 Go'+ 
0 3 3 2 5 6 lb l g 

0" 2 'j - r, 1" 20 
OL\2S-G16U6 
05325-61601 
03325-61608 

D 3 3 2 5 6160 g 
0 I 3 2) & 1 G 1 o 

Ul325-G1b11 
03325-61<>03 
05525-GIOO'J 
03325-61612 

U3 \25-61\J] I 
03325-61614 

0_1325-6!01b 
o-,-,>b-6H16 
03l3b-Ll017 
8120-3108 

8120-3108 
8120-3108 
81L0-1173 
lil'i'16-C1G01 

03336-61&18 
03325-61625 
03336-61603 
03336-61602 

1251·4288 
1250-1499 



MPI2 

MPI3 

MPI4 

MP7 

MPS 

MPIO 

p 
MPII 

MP17 

. of Parts. Figure 6-1. 6-3 LocatiOn 7 



MP6 MPI5 

~P5 

MPI9 

MPI7 

MP20 



MP6 MPI5 
... 

MP5 

MP4 

MP2 

MPI 

MPI9 



Model3336A/B/C 

SECTION VII 

MANUAL CHANGES 

As changes are made in the instrument to improve 
performance and reliability, the other sections of 
the manual will be revised and this section will con
tain the information necessary to adapt the manual 
to earlier instruments. 

Manual Changes 

7-1 



WARNING I 
These servicing instructions are for use by train
ed service personnel only. To avoid electrical 
shock, do not perform any servicing other than 
that contained in the operating instructions 
unless you are qualified to do so. 



Model3336A/B/C 

8-1. INTRODUCTION. 

SECTION VIII 

SERVICE 

8-2. This section contains schematics, component locators and a block diagram for the -hp-
3336A/B/C. Troubleshooting procedures and other service information are being developed 
at this time. If you want this information, fill out the pink manual insert, return it to 
Hewlett-Packard and at the first opportunity, a new Service Section will be returned to you. 

Service 
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,..=.======== NUMERIC DISPLAY=========.__ 
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' 3 COHHON 

~====== LED ANNUNCIATORS=======.._ 
CATHODE 

,. PHASE 
"' MODULATION 

L-~----1---~--------~------~--1-------r-~4 
.. AMPLITUDE 'I 
"'MODULATION 

L----t----1----,-------+--·-r-------t--~~~~~----, CR23 

EN 12 EN 13 EN 1<1 EN 15 
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.. 
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.. 
"'CR30 

.. 
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I 
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I I' _,1 I S39 
' ' ' 

I ! ! _______ j L ______________________ l Figure 8-1. Keyboard and Display, AS/ A15/ A25. 
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co 
w 
w 
w ... ,.. ...... ... ... 
co ... 

(§) 

~ ~":.0,.. 0 ~-m[J _.,_D ~w.:~D Q ® 

::§ 0 0 ~ 1;1 IJ ~. I · 1,::,~~~ =~ LJ lJ ~ -"- -u-

o~ ~ -czs-G -cz 4

- G -Rz~R2_6_ ~~-7- lil ==;; 
1 IJ ~ IJ IJ c IJ ~ tJ -C4-

~ [J ~ tJ ~ ~ tJ ~ L_j 0~ ~ -L2-~ 
-C28- -C27- I ! I 

-C26- -R7- L____l 

~- ~ ~ G G G ~ 
-C30- -C29-

~ ~ 
-R20--RI0 
tJ ~ 

-RII-
-RI2- -RIO-

~ ~ ~ ~ ~ 0 0~ 
-C33-

-C34- -C32-

-C35-

-R8-

-CRI-

-RI9-

'"' !I ~~~I I~ 

'"' ... 
"' 

=m= .:;: rn -R23- -R24- .o. o=ti 
l.:':J " 

-RS4- 1 R52 rn ~ _,,_ ' " • " _,,._ 0 '"' fil 1:1 • ; e rn rn -m- :m: [I] IJ ng• 
"'-J LJ "' ,,. LJ -

0 ~ ~ [ 
CSI 

! ~ 0 fil 1§1 [j 0 : ~0 ~ 
~ CS4 =ti tJ L.:J CSS ~ 

u.0 CS6 C63 R53 

-- ~"'---- - CS7 

PSI 

0000000000000 000 



i P/O A61 
' 

I P52 

' 
~'>L'--------------1 

CS4 

~'· .1 

I 
' 

I 
' 

I 
FfiOK U9f331 

' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I I'RORU161JZ1 

' 

I 
f!IDR UliUSI 

' 

I 
' 

I MCHINE DATA BUS 

' 

I 
' +SV 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' I ........ 
' I TOU 

' 

I 
' 

+SV 

" 

U36 

" 

U36 

36 

,~ lSOll'tTORS~, 

+SV 

+SV 

+SV 

R23 
+ SV ---~Sw!O._ __ --',._-, 

L---------------------------------------"-------------co,.YAuwtunerTHI!.HfWL.nT-PACIVIRDco .. ,.!IHr 



--=;o 

~ :;5~Kr----"o.j 75, U56 
3 

< ' '" ~----'"-' ' 
--~'/D ~5 
~ , 3 6!< LN8A 

--•5V 

-.,/0 

* "'' .. 3 OK 

-P/0 

j j'!, 

~5 

SERIAL DATA INPUT 

""'"' 

' ' ' ' ' ' ' 

0 
ACCEPTOR HANDSHAKE ----------------------------------------------------1 

,.,, ··- ""0 
,~U7~~~----~L-----------------------------------~~--------,~ 

+:rl ·t JRFn :jU69 }-'hi---, HCODA . 0 

~~ell UG2. L ~r LRCB A P/O l.!ll-.-,,-:-:-::-l''o.jli~E~~~ER~~HDALMC 
~~ _1._ U70 h!'~--"i.CJs UG1 ° HCODB 

LSCB 11 

HNBAA !~ 
:~TN~ 

' ' ' 

U71 

LRCI\ I,,, U70 ~4CODB 
HNRCA ~ 

- HDfiV 

L---+----------------._...ll.u<• LoAv 

1------- --------------------------------------------------- ~r-__ -I_-_--__ --_ --_--_ -__ -_--:-------+ 

USG}J 

i ----------------------- ----------SOURCE HANOSHME ---------------------------- ·r- --~ 

~fcC>."":~ }J ~I " '' f '1' P/01 ' "'" G9 '" ..-'1---:-'--------, .. -.------"""------4 

+SV I '! U62 ~ ---

.! RS3 : ,u9-1,, ~ u~•, lu.s'\ '""' f lOK I L_Jl!HR!fJfDL_ ______ +--'<:X:~ ~~~h.'-'--l-....l.l"'--------

1 I IIOOE f~ 

""": ~'!U71 HFNO 

.. 
+SYI---1;;( IIESET 

ILILDfiD 
!Ill SHIFT 

1 HDAV 

: LSFHO __(U72 lz I(DAC 6 U~S ~~1 
: - ~ 

'--\. U70 r. 

ttii.EN ~ 

~ 
+ 5 V 1---c ltESET 

lAH'H OU!PU Clf( 
IIATA U68 

d~ 
l::::::::j ,, 
_:: 

r----------~-+-t:r---==~'' t:::: :: 

oe~~Cr =.. 
LATCH 

UGO 

.::::_;::, ;'-'----~~ 
-o;o 

j j'l, 

" DECODER 
tl 073 o : N LDi\0/SHlFT CONTROL 

~~~LATCH OUTPUT Di\TA HREN UG 

75 ~n CHECK BU! STi\TUS 

~ !REN/lFCl 

k CG2 10 

~ 620pF 

" fll'-----'''"'~"'------,---.";<(. 
_J, C61 ° UG3 + 820pF 



------------------- --------------- ---1 

' ' 
+SVI 

~ 
' ' ' :. o ·z ' ' DECODER~ ~DR 

Z U73 ~ 9 NC:: LDfiC 
' 

' ' 3K 

~ 
' 

~:~DB ' RSl . 
G.l.K 

10 5 ,-* 
""' ""'""" '" ... .. 
HDA< ~"""' ... ... , ... 

' ' 
' 

I 
' 
IL '" COAA" 

::" .... . , ..... 
'' f- "' 

1 .L_ 
L_ ~~-;-~:~-~:·~~,~-:~-~-~-~~~~~:~;~~~~~~:~-=~~,;ti-----]~------------tt-----'""'--L "" ~~. "'""'"' ~ I! 

zo LATCH ~ AND DRIVERS rv- T· 
I)JOB 

l 
~;~:~se " ~ f" , I n---4"-+~U ,H .. tri-,,~--~1 

."!ADDRESS/ADDRESS 
LhTCH =-

__.......~,1 UG4 
~-=~l~ 
......, !I.ESfT 

REG 

"~1~;~ 0, os f1-
7 

I 
TPS4 

HREN 

" " 
U63 

U6 

l C62 
10 

t 820pF 

llFC 

v-~~~~~-~~~~ ~ ~ : 
~+-...11R11L.----'4---I-It:n-r_) ·r· 1 ·" " 1 <;-----"'-"------------+=== 

' Lr---. <l--t-t-J-t-"--~-lfL' ---"-< : ~----""'-""-___J 
+SV I l'-1~~~==~~~~,t~~~tU~-!-< )>---I_<D~~· '~ •r:, ! 

U66 B~; RECEIVERS '-f-..1''-"""-'---'1--~--l.J' '-'t ' 
I -"- hND DR! VERS ! 
~ T· I 

DJDS 

... " :<1'-1 f " ~·. 
1'-1-~· .. ~-..l'L'~~~~~ ,t,.~~.~ls~v,-lf'---t-r-----1-------------------2't'~-~~------------__j 

Lr-.>11WU. """---'-'--1---+---'1"1.<"'/IL f " I 
1'-1~~~·-~~-~~l-f r.~ys~v_,~:.~ .. ~~--t-r-----t-------------------·~·<'~--~·~10~'-------------~ 

""' :<J'-1 f " I 
1'-t----'""""---""--''4----Her-H--" .t= .. tr·~y"·--t-' -r-+-----1---------ll<" ·f--~!!!__ _____ __j 

~~:~~-~-~--<<D~l-~~.~.z~Jrr'_'~·---t-r-----+-------------------·~·<1~--~·~"L'--------------~ 
I 
' 

I 
' 

I 
' 

U6 . 
Test t 820pf 

-------------------
________________________________________________ _! 

3336-AlOG/3 



=-- ~ :~=.::.: ~=-" s 
•IC :;Q: t~QS 

-! 

I 

"( 

___________ _! 

3336-t\106/"3 

f-

: 

'"'" 
"""" 
"' 

'"' 

ATO 

.. ~ 
,., 

0101 

0107 

0106 

DIPS 

0104 

010'3 

0102 

01111 

,., ""'" 

""'"'-" 

·'""""' ::;·Ml!Oll._ 
·"""-J!n:M 

I 

I I ' 

I 

II 

I § f 

~ 

~
----------

' A12 
HP-IB 

CONNECTOR ,, ..... "" ,.,, ...... , ..... I 

' 

I 
' ' ·--------------~ 

Figure 8-2. HP-IB Circuits, A6. 
8-5/8-6 



... 
w 
w 
w 
'i"Joo ...... ... ... ... ... 

w 

tJ0GG~DDDD 
-C23- -C21- -C20- (;:\ 

~ ROCJDRS -C19- -C22- -fRz- -Rl- \_V 

::§ ~ ~ fil r;1 IJ ~- I • 1,~~:~~@] [ill]~ U U U U U -cs-
:;; -R2- -Ll-

0~ ~ -C25- -C24- _--;
6
C7- ~ -C3-"' G 0 -R26- 0-< ~ -R4- I -a tn -RS-
~ -C4~ 

0 ~ " 0 ~ " ~ ~ 0 "'. -C>- j 
-C27- I ~ I 

-C26- -R7-
-C28-

-RB-

G G ~ 
-CRl-

G_~ ~ 0 -R19-

-C30- -C29-

-Rll-
-R12- -R!O- !l~pl I~ ~ ~ 

-R20-

-Rl~ 

~ ~ ~ 0 ~ ~ ~ 0 0~ 
-C33-

r> ... 
"' 

-C34-

-C35-
-R25-
-R26-

rn 

-C32-
--:::;, ~ o=ti R9 

"' 
-CR4- -RZ _ c l:l 8 

c 0 p-CO>- _,_ [!] L'J> D~ I, 
0 ~ 0 ~ 0 G 0 0 0 "~~ 

"' ~ ® 

:®~ 

~0 
!~0 ~ 1§1 EJ 0!~0 ~ ~I C54 :;; L:J lJ css ~ 
n ,Q C56 C63 R53 [!g)... (57 

PSl 

0000000000000 000 



+lSV SENSE 

+lSV 

+SVZ SENSE 

+5V2 

-lSV SENSE 

-lSV 

-----------------------------------------------------------------------------~---------

r'10 A5~ ~~~~~~~6 ~~~EMBL y !MEMORY) I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
j 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
' 

W~2 I PS 

: ~2: 
l 1: 
' ' I ' ' ' 

I 
I 

I 

+lc3s 
:;r;zzo 

NORtiAL 

ROMS OJS~BLEO 
IN TEST, USED 

FOR ROM OS~, 
ONLY. 

I +lSV 

-lSV 

USED FOR 
ROM OSA, 

TEST ONLY. 

vz 

RlB 
lOK 

TEST 

NORHt\l 

VOLT~GE SENSE POINTS 
ARE PHYSICALLY LOC~TEO 
NEAR J4 

TP7 

CHIP SELECT DELAY ====.. 
TP 1 
csz c· 

4 

~ RAM C PAGE 5 

•SV: 

+SVZ 

+5V2 

RAM M! 

~----------------------------------------------------------------------------------------------------



:- DELAY 

-----, 

.. ~ RESET 
eLK 

14 
0~ a, 

13 
11 

0
B P/0 

De 
U14 

DB 

LATCH De 

TP TP 
CSZ CSl 

T ~~ ,L. 
15 ° ---
12 

0 

10 
0--

C13 
ZZK 

+SVZ 
4f-- -, 

I ~t. I 
0 l_ J 

/--0- csz 2 3 I 

---0-
CSl 

---D- cso 

~ 
·~ 

~U46p8 
+SVZ 

~ 

4 
~RAM C PAGE SELECT~ 6 us 

+SVZ BB 
HPSG 5 

1.6 

~ eLK 

+SVZ HMOO 
1 

RESET 
4 0 0 I ~ 

HMO! 5 o U7 02 ~ 
HMD2 12 0 04 IIOHSRe 
HMD3 13 0 as f-- He 

--., 
--., ~ --., 
--., 

+SV2 +5V2 

I I 
COUNT UP r COUNT UP 

RIPPLE 12 

COUNT ON -,_..;-
3 

COUNT ON 
BORROW 

II LDM :~ LDM 
14'- RESET RESET 

-k. ~HPD CNTR CNTR 
15 0 U20 0 I HRHI\0 15 D 0 I HRH/\4 

I HRI't!\1 HPD I U21 HRI1AS D 0 2 D 0 2 
10 D 0 4 HRM2 Hl'fl6 10 D 0 4 HRI1A6 

_jj£D3._ 9 D Q B HRI'II\3 9 D 0 B HRHI\7 

t ~· 

RAM ADDRESS REGISTER=======;/ 

·~ 

~ ~ CS1 

II 

l HSRM 

~ HSRe 

PROCESSOR D~T/1 BUS 

COPYRIGHT 1979 BY HEWLETT-PACKARD CO. 

z 

READ ONLY MEMORY ----

! 

+Sr i 
+r ' 

24 24 i 

~ ~ } OUTPUT } OUTPUT I 
ENABLE ENI!.BLE -

HRIID B AI~ HRAO B I fo.l~ ~ I 
HAM 7 2 

~~~ 
HRA1 2 Al~ r---!! HRA2 4 HRI\2 6 4 

~~~ 
r---!! HRA3 HR!\3 5 B Al 13 3 B r---!! HAM 16 Al 14 H 4 HAM 4 16 Al 14 H 4 r---!! HAAS 32 111 15 HRfiS 3 32 Al 15 ~ HRI\6 64 A1 16 HAAG 64 Al 16 ~ HRI\7 128 Al~ HRA7 128 Al 17 H ~ HAAS 3 2.56 U1 HRA.B 2.3 U2 ~ HRA9 HRM _ll 

256 

HR 10 19 
512 ROM HAMO 9 

512 ROM ~ 
1024 102.4 ->\DDRESS 1\DDRESS 

18 2048 _1l! 2048 ~ 

~2 .t' 
13 -us 'WTP1 
12 +SV2 

l HSRM 12 

13 1 U2 3 
II LAWN 

HUR 

+T 
+5V2 

24 l6 

L...lQ. CHI READ/ .___!.! CHI READ/ 
(Ll WRITE fll WRITE 

LRCN· R CHIP ~ CHIP 
'-- ENABLE .. ~ ENMLE H 

HRMO 5 I .. ~ 
~·~ HRMl 6 2 Al~ 

HRHA2 ' 4 1\1~ HRtiM 4 

'l 
··~ HRHA3 4 8 U6 HAMAl 3 2 Al~ 

HRI1A4 3 16 HRHA2 2 4 Al~ 
.HRM5 2 RAM c HRHA3 I B U11 32 

HRHI\6 I 64 HRHA4 IS 
;~ RAM B HRI1A7 17 128 HRMAS s 

HRMB 16 256 ADDRESS HRM6 6 64 ADDRESS 
HRttA9 IS 512 HAttA7 ' 128 

t2 ~' 

READ/WRITE MEMO~Y ==== 



--------------------------------------------------------1 

+5V2 

t 
~ }OUTPUT 
~ EN~BLE 

HRM e 1 
HAM 2. 
HRA2 6 4 
HRA3 5 8 
HAM 4 16 
HAAS 3 32. 
HAAG 64 

f'--;7~~:;;~:::~-,3~ ~~: 
ROM HR~9 22 512 

HRA10 9 1024 
... ODRESS 

'----"""-!182o48 

+5V2 

'" -
__li_ IHI READ/ 

fll WRITE 

~ CHIP 
ENABLE 

:~~ HAMAD 4 
~1~ 

'l 
AI 110 HPD5, 

·:~ HAMAl 3 2 ~1~ 
~: .<. HRH/!.2 2 4 ~1~ 

HRt\A3 1 6 U12 
HRHM 15 

:~ RAM A ' HRHAS 5 
HRt\A6 6 64 ADDRESS ·- HRM7 7 126 -

~6 

"'':"JRY 

"" 1 ~:_ 
c__ _ __J_-'2'-f~-U--46 3 1 U5 ):Y-

+5V2 ~ 
~ 

+5V2 

124 
....l.Q- } OUTPUT L.:::llC EN.-.BLE 

HAM B 1 Al~ HRAl 7 2 Al 10 
HR~2 6 4 ~1~ 
HR~3 5 8 /\1~ 
HAM 4 16 Al~ 
HAAS 3 32 ~1~ 
HR~6 2 64 ~1~ 
HRA7 128 ~1~ 
HRAB 3 256 U4 
HRA9 22 512 ROM HRAlO 9 102.4 

"DDRESS 

2.048 

t' 

z HWR 4 

U24 
6 LNRAB 

LSAR 5 u 

+5V 

CR2 

HPSG 

R2 
7.5K 

R19 

+15V--1¥5~0--~----~--~------------------~ 

CR1 t.=l:\ C6l csl 
9 09V ~~ 4

0 ~ 01 ~ 

+5V2 

l2o 

HM9 
HRAIO 

R6 
10K r--------, 9 

l I 
a 1 e. s 4 3 2. 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

40 

~l}oUTPUT 
~ 2. ENABLE 

1 
HPDO 

~ u 1 0 1 ~t==~~~~~~!====:d:::::::t=~~=+=t=~~========tt1 
~ 3- ST : f-L--..Ili:JO HP0"-3---.d--...,-+--i-t-1----7.'-j 

18 
19 
20 
21 

~ BUFFER;~;,~,~~~~~:L---~~------~~-+------~ 
~ ; HPn• 

22 
23 
24 
25 

~10 

T 20 
1 

l-..!1(: 1} OUTPUT 
2. EN,\BLE 

U19 
3-ST 

HAMAD 2 BUFFER 3 HMDO 1 
HRI1A1 4 1 5 HMD1 
HRM/!.2. 6 1 7 HMD2 

PROGRAM 
SOURCE 
GATE 

U9 

PROCESSOR 

ROM 
ADDRESS 
BUS 

VGG 

} PROCESSOR 
DATA 
BUS 

' 

} HRI1A3 6 1 9 HMD3 MACHINE 
11 HRI1A4 2 2 HMD4 DATfl 
13 HMOS HAMS 4 2 BUS 

HRI1A6 6 2 15 HMD6 
HRI1A7 6 2 17 HMD7 

~· 

3336-A106/1 

Figure 8-3. Microprocessor Control (Me 



~: ~ ~ 
N 

= 

Ill~ 
= ... ... ... ... 

~~ ... ....... '\ %:= "' "' ... ... = .... 

I I Ill~ Ill~ "' 
:0:. 

"' 

(:.~) 

~ ~":.0 .. , G ~ m-D -m[j ~fJJ y ® 
[ill] IJ 1:1 ~ I I -cz-~8 L"J ~ ~ 1;1 l:J • ""_::.~["] 
[Iill::; U -Rz- -cs- -u-

0~ g -czs- -cz4- -C?-

0 
-C3-

N -o -CG-

m G 0 -RZG-o_:;; ~ =~;= I 
c: ~ -C4-

0 ~ 0 ~ " ~ ~ G ~· -e>- 1 
-CZB- -m- I ~ I 

-C26- -R7-

8_ ~ ~ 0 G G ~ 
-C30- -C29-

~ ~ 
-RZO- ~ 
-R14- c CD 
~0~ _:,._ 0 ~·- 0 ~ -~- 0 ~' 
-C357""" ~ 
-R25- .A. ..... 
-R26- C)~ 

-Rll-
-R12- -RlO-

rn 
-RS4-

-RB-

-CRl-

-R19-

n 

!I ~~~I I~ 

R9 

n ... 
"'' 

-® 0 LJ 

~ 0 0 ~ ~ : [!] G 0 0 0 ·~cp .. 
~ CSl ~ 

~ 0 ~ 1§1 ~ 0 ~ ~0 ~ 
(54 .... LJ l_j css 

J:o csr, u>~ R53 cs7 

PSl 

0000000000000 000 

Eill .. 



W22 

+lSV SENSE '' 
'' 

+15V '' 

+SV SENSE 

+SV 

i 
' 

I 
i 
' 

I , 
l_ _____ j 

l-----;::-ro3336-G6SOG Rl 
p /0 Afu ~ONTROL ASSEMBLy CPROCESSO 

' 

I ,,. 
I 

HPSG 

1. ' 

I 
' -

I -
·4-

1 TO ROM'S I UI,U2,U3,U 

' -

I ~-

I 
' 

I 
i 
I FRO 

I PROCESS 
MEMO ·{-OR 

RY -

i PS 

I 
C38 
220 

+15V1 

~ L3 

r =~! , +I 
't 

l ZSuH 

+tC40 
470 

ROM ADDR~taUS 

~~~: ~ 
HRA'3 

~b 
HAAG 
HRA7 
HRfi.B 
HRA9 +15V 

HRII...Q..._ 

PROCESSOR.dlf\TA BUS 

...llfD.l. 

~ 

+15V 

+5V2 
C20 +t C36 +;j- C37 t THRU 470 470 
C35,41 
.01 

• 
+SV 

I vee CR2 PROGR/11'1 

VBG i...la. -'-"-i OURCE 
'TE U9 

' 
HAAO l """''" TP3 

RZ 
HAAl 

Z IF US lS REPLI\CED 

~ 
7. SK 

HAA2 ~ SEE SERVICE INFORt1fiTlON 
_Blll1 lRE.lilil!> 

HAA3 

~ 
HAA< 

; "'" """"' { R19 

HAAS 
150 

HAAG 

ll_ ~ tc~1 HAA7 
8 DIRECT Cf~CR1 ~C6 

HRM 
9 CONTROL 

,..;,;,_ 

t 40 
HAAS !0 

~ 
9 09V 

HR/110 11 

~ "' 
-------, RG r 

10K !lllllll u 
CLOCtc: 27 L B 6 5 4 ?2-<1 

:; ~ = 18 

}·'""' 
OEVlCE { 14 ..lll;:.iii, 20 
SELECT 

~ = fz 
REM/ 16 ---. WRITE 23 

~ 
'" 

--"""'>. 

~ 
....llflll. ..12 

~~ r 
~ 

ffi~ "~~~~ w 

'" ~ m rO 

r ~~ z'" 
~"' 

~7 30 29 

A 

PROCESSOR DATA BUS -
+SV -

MACHINE DATA BUS 



,------
------1 ZHHZ OSCILLATOR-------------- ------ ------- ---

1 
A4 

-
'9v 
j, 

vee 

SA 
• START! 

STOP 

160jlf 

L2 
120uH 

l 
•r5V 

lG 

VBG b.a_ 

~u/~~s)-4---+--'-',j'-'C:;,J;:~ 
R? tR8 --:1 CS CLOCK 
4. 99K 9. 53K T 01 l L1 C3 RS 1. ZHHZ 

~ :- .. ~:: =:: ~s 

""'" { CONTROL 

, 

CLOCK 

DEVICE { 
SELECT 

.. :··· ~. 'i 
REfiO/ 
WRlTE 

"' u 

t~ 
- "' ~~ 

i~ ~3 .,z 

- ~~ ~~ 
s: 29 28 

-
' 

TP3 .-
ill HDC6 

HCS 
4 

..ll_ HDC3 
H 0 

li "DC 

" 

.-I 'f' 121uH 160pf !OK 

... :l -sv - R4 
lK 

J~mr:.:::V::::} TO HP-IB 
CIRCUITS 

~LSLF FR0t1 FR!ICTION!Il N 
Yo U3913l CHIPI!I11 U9t35J 

DECODER 
U16 :.--'I 

~ 6'- }OUTPUT :,a LBCL /~J 
___!:iU_!i_; 1.c EN!IBLE 0 ,v:-::----~~"'~"'~"-: _.../~ K 

" 
12 
13 
14 
15 

lG 

J4(101 
JZ ClZI 
J3 (12.1 

HD'" __Hll_ll_ :: ~~~: L 

~~~~~~~~-~=-------~~==================j_j Jllll_ l Os LEC M 

r. - "" '! l' ::KL ~~: ~: 

•"' . -c· """' ' .. +SV 

llG 1P7 

DECODER T 
Ul? 

'---1-::ru--------.-;;::---'~;ri}OUTPUT ::~z ~ 
~~ EN!IBLE Oz a ill 

'W' Q 3 15 lSii 
HDSO '4 14 LSAR 

___1:!D_S 1 Ds 3 SRM 

,_jjll_S2 ...,! :;~ 

Q 

R 
~ s 

' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

LEAVE THE ..!U110e;) --= 
HODEL IN C!R: .. ; .. -- =:::=-:JI 
TWO. REMOV~N~ .:""!:= ;~:= :~ 
1'HE INSTRUI'1E"C ... : -· ":.~;-: 

+5V --~----

'--------- ---

W LSI'IB 1 

C LLRP 2 ~3: C' 

PROCESSOR Di\Tfl BUS 

:-:--,·: r:RAC N CHIP --'~1Ul9112l [~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: 
":• FRAC N CHIP~ I T 

~-~ ,,,,,,,,,,~1--''-----"'Hs'-'L-"JG'---------1-+1-I_-->._s-~ N ERRUPT TO SERVICE FRONT PANEL FROM US 

=---------__!_G.I---.----__:____ ,__--;+-"--""jJU4~Ar'~·2___ !!PT"' " !Tl r------::f~sJi1U39 ·r4_·_~H~SI~G ____ LJ -

:· 

-: f 

.,::. :-=-~ 
~-=:. 

MACHINE D~T~ BUS 

+SV 

114 
+SV~SET 

TP4 '--REsET 0 ~ 
r•....-----.. " P/0 H•cl 
r" ~ cc. U34 

D LATCH ,J; . 

•Tv 
j,. 

:~~ -Tc SET P/0 
----"-{___ RESETU42 

11 U4:Jrl"v-'-'----1r-------2;J...cLt< REG o s 
·---------~" D r--------

HEN 

LSCR 

+5V2~ SET P/0 
z@-----:ft~ RESETU42 

REG ~f~CL~-~~~~H~I~I-~====~=============~j~'~-~~ W L" o ' ---/-h.JU41 '-J-----+-----'l.! 
~-----'4WJ5 U41 



-= -- I I! - :.... (8 8) ' HHOO 
Hl100 ~' Ht101 
Hl101 
Hl102 ~: H1102 

Hl103 
~' H1103 

Hl104 

~: Hl104 

I 
' ' 

--------------------------------------------------------~ 

- :.... 
~
vzlo 

U30 8 HSRH ' 

V LSRM 9 7 uuo .)U39JX 0 

---- ~( LSM 

u3o~~r~·~---------------2~~,r--~~ 
c ~ ~P--

:.... 

-·. 
...... 

==::ESSOR DA'I'!I BUS 

:::= ·: ~: =~~~T P.AINEL FROM US 
:::: ::- =~" 

, •• ,,,. N !SwFFP TMTT: 

-::. TURN-ON 

Z HWR 

+51~: 
U30 11 II 

CLK U2 7 
LATCH 

-+5V2 ~ RESE'I' 

~INTERRUPT REGISTER~ 

,.c= IN~~~~~PT~ 

U4 

!0 

U33 
R LWC 

~
PS 

4 5 ) U41 ' 
'------"4 

MACHTNF nAT. AilS 

L.li1BP4~ 

5~ U33~'~------, .._ 

MACHINE 
DATA BUS 

v" Ul 

+fSVRll 
l.BK 

12 HINV I 

~ I ~ ~:~~ , 

1 7 HP02 

1 9 HP03 

' 
11 HP04 

' 
!3 HP05 

' 
!S HPD6 

' 
17 HP07 

FRO!'! !16J4 !10l 

STBY _. 

~ 
r-

li r. 
\. 

t-
r-
t-
t-
r-
t-
r-
t--

r 

i 
( 
( 

< 
t--

t-
t-
r-
t-
r-
t--,__ 



t -----·_· - = 

,._-·_:_ ,._-·._._ 
)'---·:_ ,._-·_:_ ., __ -·_: __ 

- .. - ~ 3 3 >'''------, -, 

; BK 
---------,s 

i i i I l l T 
- :;-:;::-:z-1;;<>' z ,J 

•1V2 
lzo 

~l~OUTPUT 
+S~ 2J ENABLE 

U26 
3-ST 

Ht1DG BUFFER 
1-it101 . 
Hl"'02 
HMO'! 
Hl104 
HI1D~ • 
HI'ID6 
Hl107 

==::o33DR DATA Bl S 

Ul 

3 HPDO 
5 HPOl 
7 HP02 
9 HPD'3 
11 HPD4 
13 HPDS 
15 HPD6 
17 HPD7 2!-'"-"-"-J 

FROI'I IIGJ4 ClOl 

.>3 

t +15V ~4L-+15V 
-15V~~-15V 
+5V1~~+5V 

@ LSLF : 12(~ LSLF 

"
0
"" ' 

11 ~ HPMC 
® LWSS , 1: (~ LWSS 
® LBss : (f--H-- LRSS 

"""' ' 8 iE-++-- HMDO 
HMDl 

1 
: ~ HMDl 

""" ~HMDZ 
"""' : 5 ~ HMD3 

l---""ll.4_-~' ~4 iE-++-- HM04 
~--~" "~"."n'oL----+:-2<~ ~HMOS 
~--illW~--~,~~HM06 
~--~"""L·'---+:~1 ~HMO? 

,----~J~:__j_4._:50(~ ·; :: W27 

~ •SVl~~·sv 
(r) LCSR ' 1 (~ LCSR 
® LRKB : 2 <~ LRKB 

STBYilllil :--+-1----.t"l>l!l'"'-!-! ----"-3-<~ HSBY 
® LWKD 8 (~ LWKO 

"'"': 
9 ~HMO? 

Hl"'06 I 10 ~ HMD6 

~::~ ',: 
11 ~HMOS 

~---~~~~12L<~HM04 
~---~HHruDu3~' -~13L<~HM03 
~---~H•rugn:z_,L' -~''L<~HM02 
~---~""~'.'.~'.-+:-~1~5-<~HMDl 
~----~~~~1~'~-<~HMOO 

1:!-SBY P,S 10 ~ HSBY 

f\1 

f\4 

AS 

POWER SUPPLY 
---------------------------------------------·----~ 

Figure 8-4. Microprocessor Control, A6. 
8-9/8-10 



0 G _JR7 I 

G~ I 
-C2-
-R6-
-CR3-

-R3-
-R5-
-R4-
-Rl-

® 
-R2-

-CR2-
-CRl-

A9 
03325-66509 

PRECISION 
CRYSTAL 

OSCILLATOR 

3336-109C 



' 
I 

I 

"~ 
' I 

I 
I 
I 
I 
I 

CRl 

L __________ _ 



~R7 
~,..5K 

El 

OVEN 

® 
MECHANICAL 

____ 3 1 FREO. 1\DJ 



------------------------------------------------------, 
I 

I 
I 

I 
I 

1 I 
I 

I 
I 

I 

E1 

-1::- C2 OVEN t .01 RB C3 J19 
R6 ·91 ' 

14 100 I 

10K @ .( I 
I 
I 

MECHANICAL I 
I 

R7 FREQ. ADJ. I 
I 

,SK 
3 I 

I 
I 

2 

"V 

< [ J W19L : 

r. 
I 
I 

I 
I 

I 
I 

___________________________ ! 

Figure 8-5. High Stability Reference Option 004, A9. 
8-11/8-12 



I 
en --, 
I 

CD --, 
I 

.--

'--

.... 
VJ .... 
u 

C1 R8 
I I -R10--J10- I -C8-

-R7- .... ....... -C7-.... u .... -CR1-

G -R1-
--, Ia: -CR2- -CR3-
I I -R12- -t~4-GlG ''" 8 -R13-

0:: N NO":IW =~U= -R3- 1 => ua:, -C9-

I' 0 II_L1-
-C11-

I{) 01 I I I .,- I -C16- I I 
N--' ozD .-t(\.lrt") .... ..,.. co I I O""''N 

a:' C12 ~~~u~ 0 ~~~~~ 
I 

I I TP1o I I I I -CR7- j<;' I I CD ,.._ .... -R19- -C17-0 GG ll .... 
a: a: 

C13 8 Ill I 
I I u>r-co N 

"'"' -C30- -L6- U8 NNN ~ ,.., 

II -C28- -C29- -L7- 'f'fi I 
-L3- -C31-

;:;11 -L4-
w"'~'

NN 
ww 
I I 

-C32- -R41- -C37- -L9- TP2 
C33 -L8- =~~g:_ -C41- -C46- o 

I Y1 -C38- -R49-

1 ,!.~ "' -c36 _ Oos C42 C47 

~ :i:i :i -R4~~2= R47- CC4443 }P3 
( I I I - R44- --C39-I U9 I 
I I ~~~6-0 I I I ~-R48~ =-m= 
"'~'-1"' .... "' ,.., ..,,.._ ~ "'-L154- -L155-
;:;~CD~~~ ~ ~~ ii50 ~ -R76- I I,), 
1 1~1 I I I I I I -C52- 0 1'-CDVJ 

[~~10 J 
I TP4 o I I I I I I I I "" ~~'( 

I'¢'" -R81- I..Of"o.. .... §]CX)O"'t..-tNI'i"' .... I I 
-J24- ,.._ 

--, 
I 

"'VJ[§J -R82- rocoLfl U13 coro010"1CTl :J 
~ w U12 -R83- a:a:'( a:a:a:a:a: 
1 -R84- I I I I I I I 

02(JO.z__Q,2 0201 
C300 ~-R206- 0 C206 

§ t I l l I -RZOS- -R209- -czo4 -

w .... N CDO,..,' 0DR207- -L103-

C111 .... 
w 

~~ ;! ~~~6 u C207 t!, r-... 
oa: --' a:a:a:N "' -R215- ..., o C105 
~~ 1 r 11~ :; =~~t5: rt'l(2~ ~ 
' -L101- (l -R305- :;3' C 

C205 -R214- 4l04 ____::C108--

-L104-

l ~ 
0 .... 

:::; w 

I 

C111 -R126- -L105- C114 

-R113- ~ 

I ~
-R114- -R

117
_ 2 -R 125 ~121 C122 C123 

-R118- u
0 

fr?\-R124- -L113- C124 
"' V -L111- -L116-

C ¥1 Ul~:J 0 -L112- -L117-
I v -R122- -L114- C129 

-C118- -L108- -R123-
·C117- -L109- -C119- C126 C127 C128 

-L151-
Ul! J 

-R154- , ' -R156- "' I 0' G "' -C154- VJN VJ r;; ' en -R157- ~~ .... 
-J3- (J 

-L153- '--' ?~ ; ' 
C152- -R153- -J15- I 

-R151- -C153- -R158-

I 
en 
VJ 
(J 

I 

I .... 
"' (J 

I 

3336-C103 

A3 
03336-66503 



r-A~-~~~~OUR~E/AM;LITU;~~TROL-----------------------------------------------------

~ a3336-66503 

I 
' 

REF INPUT ! 
1-10HHZ I 

>OdBm 
W11 J11 

;:rr~~ 
! 

!A6T _____ ! ! 

C6 
.01 

R10 
100 

R11 
68.1 

I Jl I ~~, I Jl 

i -ISV 17 ,16 k ~~----...;....;----1-S_V 7) ; 'H.!.!..:."'------.-----.... 

' ' ' 

I I I 
' ' ' 

I I 

CR1 

L6 
100uh 

CR2 

+15V1 

-15V1 

EXT REF 
,.,==DETECTOR=-._ 

CR3 

L ~ '>-T~~L~R~SS~----~----------~----~~----------~~-------, 

1

\ 7 
LRSS 

HHDO 

HHDI 

LWSS 

' ' ' ' ' ' ' ' ' 
7 k 

' ' ' 
10 ~ 

' 
19,ZO: 

+ISV ------{ 

14,15,16 
+SV 

~HPLITUOE HOD 
INPUT 

( 
' 

I 
' 
I 
( 

I 
( 

I 
' 

I 
' 

I 
' 

I 
( 

I 
' 

I 
i 
i 
( 

I 

! 
' 

) 
' 

I 
' 
I 

) 

I 
) LWSS 

! 
I 
' 

I 
' 

I 
+!SV ) 

I 
' 

I 
' 
I 

+SY) > /4,15,16 

I . 
' 

I 
' 

I J23 

I 
' 

j C27 
17 . 01 

I C24 
t .01 

L7 
100uh 

L3 
100uh 

L2 

IC16 
t.01 

lczs 
t.01 

R36 
249 

+SV 

lc34 
t.01 

R58 
10K 

+SV 

tHl "" EN"BLE 

lczg +lcz3 lcz +lc31 

+SV 

t.01 t15 t.01 t33 

+1 
C49 

t 01 R79 
lOK 

C54 
150pf U12 

ANALOG 
SWITCH 

I -15V2 

it 
' 

I 
' 

+15V1 

-15V1 

~ PHASE UNLO~ 

CR4 

AMPUl 

+15V2 

R37 
R33 150K 

1!...10K R3 
1. INPUT 

BALANCE -15V2 

R61 
47 R59 

1K 

R57 
10K r--m--

+15V2 

L_ _____________________________________________________________________________________ _ 

COPYRIGHT 1979 BY HEWLETT-P/\CKIIRD CO. 



_j 

~========== PHASE COMPARATOR!==========:::::..._ 

+15V1 

RZ9 
4.ZZK 

-15V1 

+15V1 
30MHz .....-...,. 
ADJUST~ 

TP1 

RZ1 
1K 

R30 
10K 

-15V1 

RZ3 RZZ 
5.11K 3.16K 

-15V1 

L1 
1uh 

R9 
470 

RZ7 
10K 

10t1Hz 

TPZ 
REF TUNE 

R3Z C46 
1K . 01 

~ PHASE UNLOCK DETECTOR==::::..., 
R13 
4.7K 

R14 
1K 

30MHZ OSCILLATOR=======..._ 

+15VZ 

R48 
470 

L9 
+15VZ 0.3uh 

R43 
4. 64K R47 

47 

C39 t 01 R44 
4.64K 

C43 t 7. Spf 

C4Z 
zoo 

CRB C47 t 510pf 

~====AMPLITUDE & AMPLITUDE MODULATION CONTROL====::::..., 

%1 
47 

+15VZ 

R59 
1K 

+ 

+15VZ 
RBZ 
3.01K 

+lSVZ 

+lSVZ 
R84 
3.01K 

R83 
3.01K 

U11 - f-1:..;'-+----4-"-f 
MULTIPLIER OUT 

+ 1-'--+----"-1 

+lSVZ TP4 

~ ~57 
<' 1 JK R 

!OK 

R69 
8.87K 

7 +15VZ 
R66 
4.99K R68 

ZK ~UTPUT 
BALANCE 

R18 
10K 

TP3 

R73 
47 

12 

30M Hz 

C44 
8.2pf 

30MHZ 



~===================== 30MHZ REFERENCE DIVIDERS======================:,._ 

Rl8 
lOK 

12 

TP3 -----r 30MHz 

1 C44 
8.Zpf 

R73 
47 

i 

~ -
Jl3 7 

--

/ 

~===DUAL+/+ 2 ====..._ 

~==+3===::.... 

2t1HZ 

+SV 

+SV 

200KHZ 
30MHZ 

VARIABLE GAIN, 30MHZ AMPLIFIER 

+15V2 

R72 
47 

C53,h 

lt R78 R77 
100 100 

l 
+15V2 J_ C58 J_ C57 

7 • t 22pF t 22pf 
R76 R93 L71 R88 
47 Ul4 47 4.7uh 4.75K 8 II i cz . 01 
R92 
lK 10 

1... 

9 .f,l2 
R91 
249 

L71 
4.7uh 

C59 
01 

C61 
.01 

R7 Cl 
!MHZ 178 .1 

~----~~--~--!~----

100KHZ TO 30MHZ 
~SYNCHRONIZATION~ 

+SV 

R2 
26 

} 
30MHZ TO MIXER 
!VARIABLE MPLITUDEI 

R8 
68 

3336-AI03/2 



-------------------------1 
' 

I 
' 

-- ---- ============- I 
' 

'".-: 

_,_ 

I 
' ' R7 Cl JlO 

,~;:;;;~,::,;~;::==-t--_l_M_Hz_..,1"'78;.--.-~-88 _1 ,f-l ___ r--4:: j"' l : REF OUTPUT 
lMHZ>OdBm 

+SV 

RZ 
Z6.1 

I 
' 

I 
' 

I 
' 

I 
' 

I CJ,. 
rl 

' 

I 

;,A,TT _______ i 

J& r----- I c>-- ""'"' .,...... ~· 
I 

TO r +N. F PH/ISE 
, DETECTOR , 

I I 

r-t i 
' ' L---------------J 

i j!\4J _______ l 
__ _,::•:::;-,,__ _______________ .::.:J4~ 'f-~--+-~w4~~-+-~J4 >--- 2MHZ CLOCK 'I i:; ~: " 0~ """"" i 

r 1 G ________ J 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

! 
l 30MHZ TO Ml XER J CV/IRJ/IBLE 1\MPLITUDEI 

! 
I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

----------------------------------------~ Figure 8-6. 30 MHz Reference and Dividers, A3. 
8-13/8-14 3336-/1103/2 



TP1b 

_@~ ~::[B~ 
-C1- -C6- ~ ,), 8

34 
J, 

-R2- -R27- I N N 

-R3- -R28- -R48- -R62- I I 
-R4- -R29- C1D 

0 13 C24 -R106-
U1 -R49- -R63- U C27 

-R51- 012 -R~~~- D ~~-R1g7-

~01~D~~ =~~F J'\Gf=~n= -R67~27 =~;= 041-D a-

D
- 02- 011_) R68- 028 -u9-

-R69-
-R9- -R34- -R71- -R93- 042 

-@cR1- a-4U- -DcR6~a -~t/D2- Da2s =~m= 
-CR3- -CRB- -R94- -R113-

-R11 {) - CR9- 021 -R96- =~~~i= 
-C3- 01 

-Rl~~- OZ2D U3 I ~-RQ7:~ D31 Q4~u6-
-R~13~6 :;:: 032 -R99- [5117 

t..:..:..:...:: -R97- . EJf"""R'161 I -R98- 044 : ~= UZ _rfB7- CR16 -Rll8-
-Rl7- -C9- CR12 I 033[_) -RB 4- =~Ui= 

D

07 

-R36- =m:azDCRlD

3 ~~~ Q =~~~7 -CRl~~29 ~ 
=~f~= -R37- -R41- 024 V u -CR19- ~ 

D

OS -R38- - CR7- -R53- -R79- EJ -Rl03- -R1~~: ~ 
-R42- -R54- -R81- RBB D38 -Rl23- I 

-R21- -R43- -R56- -R82-
-R22- -R 44 - -RB 3- -Rl02- -Rl24-
-R23- -RlOl- Jl6 
-R24- -Cll- U

4 
-Cl9- -Ll-

-Cl2- -C21- -L2-

-R138-
·C135· 

-Rl41-

-Cl3 7· TPB 
0 

U19 

-L3-

CR131 
-Cl41-
-Rl44- OTP7 

[)

132 
-Rl45-
-Rl46-

U28 

-Cl44-

-Rl49- -R152-

TP6 
0 

-Rl63-
-Rl64-
-Rl65-
-R166-
-R167-
-Rl68-

I U331 B B B B BB -Ll31-
-Cl61· I 

-R136-

0
161 ¥ -C134-

-Cl62-
-Ll61-

-R162-

-R137- Cl39-
·Cl36-

A1 
03325-66501 

·C142- - Rl69-
-R171-
-R172-

-R173- 8 

J15 

3336-lOlC 



03336-66501 
VOLTAGE C~Nw~~~E~l ~ 
OSCILLATOR~ 

VOLTAGE CONTROLLED OSCILLATOR====================~ 
30-60 MHZ +15V 

R186 
681 

I AlT----., 
Jl 8 ' W18 

I 
VCO CONTROL -t-<:rt VOLTAGE : I 

, FROM U6 (61 : ! , 
I ' I I ' 

I r+j ~ 
'---------' I 

' 

I 
' 
I Jl 

[MI----~-1 ~3~ 

' ----c· ~·· I +15V : : : 
1 I ~20 

I i I i i I 
i : i ': i 

' : ! ! 

Cl81 
tlDDpf 

R187 
3 .16K 

---8
: ~ .. 

8
: L161 

+sv ~15 >--~:-+-- ~-l.----l..----1..--- +5v 
~16 : + C171 C169 C164 

: I : : I : 1'15 1. 1 l. 1 

i :' i : w w w 
' 

. I .. I 

R198 
9.09K 

CR163 

R199 
6.81K 

CR161 

+ C182 
.47 

R197 
196 

R193 
5. 11 K 

CR162 

C174 
!DDpf 

VCO CONTROL VOLTAGE DETECTOR ===========.__ 
i,c==:;:+l;:;5;T,V= DETECTS OUT OF RANGE CONDITIONS 

R171 +15V 
1.47K 

R166 
+5V 47K (HJ VOLTAGE TOO HIGH R169 

R173 6. 19K 
R165 !OK 
lOOK 

R172 -15V 
lK 

R164 
47K CHI VOLTAGE TOO LOW R168 

lDK r--<0?'1~ 
--------' I 

R163 -15V -~vw--.---------"1 
lOOK 

R167 
' 

I 
4. 7K -15V -lSV 

' 

+5V 

R154 
5. 11 

L ----------------------------------------------------



~--------------------------------; 

_.c=======:-VCO BUFFER AMPLIFIER i 

' ~: -

+15V I 
+15V 

R170 
2.4K 

R161 
316 c1611' ·~ i'/Of\-}ni~~~~ 6~~~~~~~EMBL ~----------

. OL__ VCD 30-SDHHZ ' 
~TO~N.f I I 

-sv 

R184 
5. 11K 

Q163 

R188 
5 .llK 

L163 
10 

R182 
1.5K 

C163 t 01 

14 

R162 
47 

R174 
5. lK 

R181 
390 

C167 
.01 

S6Z R176 R177J 
47 

C168 
01 

lr-:------, 
~~~ A5~~ J,l k ?1 ):·sj: 
ll +sv ~ls-,......;..;-+----jr--

11 
~16 , C151 . ' '-' . t. 01 iL _____ j 

' 

I 
' 

I ' J!S 

"'' I :J .. LJ ()...........! -t-~R-4~-57~E-~ 
~ I . I ----, , 

' jA5 I I I Jk,~ '' ~----------""""--:71 \\I \ I I 
l ::I : ~

11 
I ~ OUTPUT HHD2 1 ~ ? J3 " 

G ENABLE tc======================~HH~D'f3==...5:t sG:>+--+< ;~ ~; 10~: \ 10 ~======tlML=~ ------";--1. ',', U28 o,,' I I I s ?-

W31 1 I I 

L153 
100 

----'1 I ,_, I J.. , 5 , , 

1 +7 6 >H< 6 ?-------=~-~'-----

1, I : ! ~,:2 ! 
' j I L ____ _ 

' 

I 
' 

AUX OUTPUT 0"' 

vco...:-2 

-----·' --·------------------------------------3336-A101/3 
[ ___________________ _ 



--------------------------------------------------------------l 
' 

I 
' 

I 
' 

I 
-sv 

' 

I 
' 

I 

B 
30-501'1HZ 

------------------------------------------------~1U%U17 } VCD 
+SV 0-'-'1''--------- TO MIXER 

+SV 

16 

C152 13 

"ux odBm 
21-60 P1H2 

.: :_-~~~ON lf>21HHZl 
R158 

1 13 178 

::': :'--t<i :J " t: 
rl 

' 

I 
' _______________________________________ j 

Figure 8-7. VCO and VCO Buffer, AI. 
8-15/8-16 



GG 
-R1-

·C1-
-R2-
-R3-
-R4-

U1 

-R26-
·C6-

-R27-
-R2B-
-R29-

:J-R6- -R31-
'-R7- -R32-

~u Da32-
-R9- -R34-

.u GND lJI 09 -RS7- 025 

-CB- -~_1~- -C16-
-R46- 0 -R59-

-R47D010 [)::~-

TP1b -Ra
0
9-Q± 

026 ~ .... 
I 'f 
~ ~ 034 ~ N I 8 I 

I u u -R48- -R62- I I 

Q C1D13 C24 -R106-
-R49- -R63- U C27 

12 
-R64- D CD~-R107-

-RS1-J'\GY=~~5= -~::~~27 =~~= 041-DB-

-R69-
-R71- -R93- 042 

01u R68- 028 -u9-

-R72- D 
-BcR1- a-Ja~- -UcR4~e -c17D 029 :mt 

LJ -CR3- -CRB- 021 -R94- -R114-
-Rll {) · CR9- -R9G- -CR17-

-C3- 01 -R73- i'{J31 -~6-
-R1~~- 022D U3 II QC1B LJ 043L) 
-R13- ~ [)117 

D

OG a:: 032 -R99-

~ -R97- . EJfR761 I -R98- 044 · 

-Rl4- U2 DRB7- CR16 -Rl1B-
-R16- -RB4- -R119-
-Rl?- -·C9- CR12 1 03 -R121-

D
07 ~~~~=- OCR1D3 ~~~ 8 =~R~~= -C29-

-R36- -CRG-02 "f' a:: UlO 037 -CR1B- j, 
=~f~= -R37- -R41- 024 -~~u.: ;;; 

D

OB -R38- - CR7- -R53- -R79- EJ -R103- -R122- "' 
-R42- -R54- -RBl- RBB D38 -R123- ' 
-R43- -RB2-

=~g= -R44- -R56- -RB3- -R102- -R124-8 
-R23- -R101- J16 
-R24- -Cll- U

4 
-Cl9- -L1-

-C12- -C21- -L2-

-Rl3B
·Cl35-
-Rl41-

-Cl37- TPB 
0 

Ul9 

-L3-

CR131 
-Cl41-
-R144- OTP7 

0132 
-R145-
-Rl46-

U28 

.... --, 

-R149- -Rl52- -Rl63-
-R164-

-l131-
·C161- , B B B B BB 

-R165-
-R166-
-R167-
-R16B-

lu331 
-Rl36-

D
lGl ¥ ·C134· 

-Cl&Z-
-L161-

-R162-

-R137-
·Cl36· 

C139· 

A1 
03325-66501 

-Rl69-
-Rl71-
-Rl72-

-C142· 

-R173- 8 

3336-lOlC 



c----~3336-GGSOl 
P/0 Al ~ N F COUNTER 

' 

I 
i 

--8
,. 

•SV 15 

" 

' 

! 
I 
' 

I 
' 

N 000/EVEN~ 
~SV L~TCH 

R149 
!OK 

TO U2:2 C9l C 

'---y-J 
TO FRAC N 

1\NI\LOG CIRCUITS 

L ___________ _ 

+SV 

bROUNOINC TP8 lOADS 
1\l.l ZEROS INTO 

"N"LI\TCHES 

TP2= -w-
U9C12l~~ 

TP3= T'rfo% 

.tC== Pt.JL SLEA ... ~EI-!'1S 'IE==-... 

•SV 

R152 
1 :JK 

L 

•' 



--:f 
::;Cl4S 

~1 

~ •uLSLE~TRc~"ovE=,_ 
•5V 

'! ~:".:: 
~ "f~: 

o.,Es 

~ 

.:, 

R152 
1 OK 

FROM VCO 

-sa '"' 

::::·::;-· 1979 BY HEWLETT-PACKARD CO. 

" 

L131 
5.1 

UB 

,===+2A-\_~own~~OXE!~ m/YCLE=. 
+SV 

R151 
!OK 

C)----, 

RESET U2 7 RESET UZ 7 i W3 ~~ ~~~' 
.s J-K J J-K 

')>().1."'--J---~r---'"C:)>cLK F F CLK_£-F 

('~fL--r-+-4~~--, 
T 

11 

U2 

) 
10 

VCO +2 

vco 

+SV 

R152 

lOKI------

.,~ 

~ iB 
• .. ~ z_ 

10 3 

~ ~[ 

L!:FP,t~ 
" RESET 

I J p "s 
·~ ~ CLKlfl Q 

7 

_J.:-j J-K tJ-! 
~· J '----



""":~JI'I FRACTIONAL 
~~r'.LOG CIRCUITS 

+SV 

R152 

!OKf---------------~1---, 

+SV 

I R136 
!OK 

+SV 

R134 
!OK 

+SV 
R146 
!OK 

TO FMC N CHIP 
U9 f2BJ ,U26 (31 

+SV 

VCCh- NF 



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

-~ ; -;: 
TO ~'"R.AC "' .:HIP 
U9 .zE, .L-26 ,3, 

+SV 

0131 

VCCH- NF 

TP3 

-----------------l 

TO FMC N 
ANALOG 

TP4 

~CCH- NF 

' 

I 
' 

I 
' 

I 
' 

JI7B I Wl7 

' 

'= PREL0/10 -=:=:::7' I 
LSD LATCH ' __________________________________________ _j 

3336- llOl/1 

Figure 8-8. 

J17A 

TO PHASE 
COMPARATOR 

N .F Counter, AI. 
8-17/8-18 



GG 
-R1-

·C1-
~R3--' 
-R3-
-R4-

U1 

-R9-

-R26-
·C6-

-R27-
-R28-
-R29-

-R31-
-R32-
-R33-

Doz 
-R34-

-R8!-G.1b I 

D J1B ,.. 
026 .~ 
I I 

E ,!,Q.l, 
I ~ V ~ -R4B- -R62- I I 

Q C1D13 C24 -R106-
-R49- -R63- g C27 

12 
-R64- D (X) 039 -R187--RS1- _R65 _ -R52-027 ~ -R 1 e-

0§10 -R67- =~~= 0410 
-R69-
-R71- -R93- 042 

Ol R68- 028 -rJ9-

-R72- D 
-@cRl- o-4~- -DcR4~a -c17D 029 :m~: 

LJ -CR3- -CRB- 021 -R94= -R114-
-R11 J\ -CR9- -R% -CR17-

-R1~~ 
01

U U3 ~~-Rg7:~ U31 04~tt 
-Rl 3- 022D ~ 

0
117 

D
06 a: 032 -R99-

EJ
~ I -R98- 044 · 
L..:.:...:::.__ -R97-

-R14- U2 DR87- CR16 -R118-
-R16- -R84- -R119-
-R17- -C9- CR12 1 03 -R121-

D07 -~~~-
0

CR1

0
3 ::;;::~ 

8 
=oRg~= -C29-

-R36- =CR6=02 ta:a: UlO 037 -CR18- I 

=RlB= -R37- -R41- 024 -CR19- ~ 
R19 CR7 -C31- N 

D
OS -R3B- - - -R53- -R79- EJ -R103- -R122- "' 

-R42- -R54- -R81- R88 D38 -R123- ' 
-R43- -RSG- -R82-

=~g= -R44- -RB 3- -R102- -R124-
-R23- -R101-
-R24- -Cll- U

4 
-C19- -L1-

-C12- -C21- -L2-

TP2 
0 

TPb 

-Rl38-
·C135-

-R141-

-C137· TPB 
0 

U19 

-L3-

CR131 
-C141-
-R144- 0 TP7 

-R145-
·-R146-

U28 

[)

132 

-R149- -R152-

-L131-
·C161- I 

B B B B BB 
~ -R136-

N6l ~ -C134-

-R137- C139-
·C136· 

-C142· 

-R163-
-R164-
-R165-
-R166-
-R167-
-R168-

lu331 
-R169-
-R171-
-R172-

L) -C162-
-L161-

-R162- -R173- B 

AI 
03325-66501 

JlS 

3336-lOlC 



PHASE COMPARATOR===============:::::..._ 

' 

I Cl 

VCO+N.Ft!W17 <J:----F17A 56pf 

~ Rl I 56. z 

WB ~~ C6 

6~e~:m ~( IR26 S~pf LJ 56.2 

h 
' 

I 
' 

I 
' 

I 

FROM FRAC N 
CHIP U19 

~1 
' ' 

L1 
24 

•SV 

DEL 

+SV 

R3 
681 

R28 
1.33K 

+SV 

R2 
681 

R27 
.33K 

APT1 

AYED 

BIAS 

nru 

CLOCK +SV 
RTAS 
API2 
AP 3 
APJ4 

p 5 

+lsv---~ lea t 01 

L3 

+SV 
R4 
47 

R29 
47 

+SV 

I,. 
4 '"' SET 1 13_}-<: 

RESET US 11'-' cLKLATn 
9 1Z 

0 D 

~ 

·r 1G 
1 CLK 

RESET 

14 LATCH 2 
3 o1 U4 01 

1S 
02 02 

1Z 

• 03 03 
10 

3 
04 04 

7 
OS OS 

t 

+SV 
24 

~::~~--J~~-~--~---~--~--- +SV 
1G 

' I 
L2 
24 

R31 
33K 

le1o 
tl 

R7 
470 

R8 
47 

R33 
47 

R32 
470 

+lSV 

R22 
1.5K 

R23 
680 

~:1 
+SV-

R24 
1. BK 

11, 

+lSV 

-lSV ---~ )>-'!.;,.~-+--~ ~~1~--r---.---1~--r---r.---- -lSV 
C29 C21 lc9 C7 C16 C26 t01 tlS t.Ol tOl t.Ol tOl 

+15V 

CR1 

CR2 

R34 
5.11K 

-15V 

R18 
12. 1 K 

-lSV 
\7 

API1 

API2 

APJ3 
4 

APIS 

07 

R19 
1. 7BK 

-15V 

CR7 
6.2V 

-15V 

+15V 

R17 
3.48K CR9 

l..o 

06 

R12 
5. llK 

-lSV 

CRS 
-15V-

,---~) )~2L1---~ 

t ! 't -lSV L ___________________________________________ _ 
COPYRIGHT 1979 BY HEWLETT-PfiCKIIRD :: 



-15V 

+!SV 

R17 
3.48K 

TP9 

CR9 

czz 
0. 1 

CR3 R71 
44.ZK 

CR4 

CRS 

+lSV 

CONNECTING JUMPER 
MAKES THE INTEGRATOR 
INTO AN AMLIFIER 

+15V +15V 

1 ClS 
~ !SOOpf 

+!SV 

INTEGRATOR::~==================================~ 

+15V 
+15"1 

+lSV 

-15V 

+!SV 

, 
1\Pil 
ADJ 

R76 
SOK 

R75 
!OK 

:·P';o-u3 ____ A.i,.~ •• J.? ________ _ 

: ,---t--------------_-_-----------: 
E 

-3 
·- I -:,I 

-:sv 

R41 
580 

-15V 

' ' ' 100 
7' 

D 
CR11 lOK 

+15V 

R38 
1. 96K 

R53 +lSV 
lK 

R44 
1. 96K 

10 

i ~.ls//ci-u:3____ B c , 
-!SV --::--1.----------.lz~ :_:· 3~K~ __ _j z. 

3
K : 

'--------

-11 

::-::BY HEWLETT-PACKARD C-0-. -------

G 
100 

f 
SOK 

CR13 1\PIZ 
ADJ 

R54 
lK 

R56 
1.96K 

+SV 

R79 
100 

R77 
10M 

+!SV 

RBl 
!OK 

+!SV 

, 
API4 
ADJ 

,, 

CRlZ 

SUMMING 
AMPLIFIER-====7 



-----------------------------------------------------------------------------------------------------------, 

+15V 
+15V 

'"===== SUMMING -======,/ ' AMPLIFIER -

I~===================== SAMPLE/HOLD====================~ 

R113 
511 

-15V 

R117 
6.81K 

+15V 

+15V 

+15V 

R119 R121 
1BK 1K 

R11B 
1K 

_,:====== PHASE MODULATION========::::..,_ 

+5V 

R122 
46.4K 

R123 
110K 

R106 
10K 

R124 
1.5K 

R126 
1K 

SIIMPLE/HOLO 
CONTROL 
FROM U19t11l 

HPMC 

TP11 

R104 
22K 

J1BA 

I 
' 

~: 
I 
' 

' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' J1 ) 

8 ( 

J16 

1131 

1118 

CONTRGL t 
ro vee •: 

r?:s-r-
I Lll~ 

' H~ 

! 
I 

8 >( 
' ---------

1116 

-15V 

T C31 w .01 CR19 
5.11 v 

CR18 
5 .llV ! Jt 

~! 
I 
' 

I 
' 

I 
' 

I 
' 

I 
' ______________________________________________________ ] 

3336-101/2 



----------------------------------------------, 

~ ~~~9 R121 
1K 

R105 
10K 

R126 
1K 

CR19 
5. 11 v 

CR18 
5.11V 

+15V 

S!IMPLE/HOLO 
CONTROL 
FROM U19tlll 

' 

TP11 

R104 ' 
22K 

JlBA I 

I 
' r. 
I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

! 
I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' Jl I 

8 ( 

_______________________ ] 
3335-101/2 

WlB 

W31 

CONTROL VOLT AGE 
TO VCO fllJlBB 

+SV 

•• 

Figure 8-9. N .F Analog, Al. 
8-19/8-20 



I 
"' -, 
I 

a:> -, 
I 

~ 

L-

"' .... 
u 

C1 R8 
I I -R10--J10- I -ca-

-R7- .... ., .... -C7-.... u .... -CR1-

G 
-R1-

-, 
l'f -CR2- -CR3-

I -R12- -M4-BlG ,,. 8 -R13-
Q: N NOlU -~14-

-R3- I :::> ua:, ·C9- - 6-

I' 0 II_L1-
-Cll-

10 01 I I I ..,. I -C16- I I 
N-' 

ozD 
....tNJ'f"')'P1q- CD I I-N 

a:' C12 ~~~u~ 0 ~~~~~ 
I 

I I TP1o I I I I -CR7- 'f'j' I I 
"' ,.._ .... -R19- -C17-G GG lJ .... 

a: a: 
C13 8 Ill I I I 

-L6- UB ~~~ ffiQ] ~ N N 
u-' -C28- -C29- -C30-

- L 7- 'f'f'f I I I -L3- -C31-

~I I -L4- -C32- -R41- -C37- -L9- TP2 u«>r-
NN 
uu 
I I 

I U9 I 

C33 -LB- =~4g= -C41- -C46- o 
Y1 -C38-

I ~~ J, -C36- Oo6 C42 
"' "' -R42- C43 
N :i:i a: -R43- - R47- C44 

-R49-
C47 

OTP3 

( I I I - R44- --C39-
-R3t;- -R48- -R72-

I I II I 0 I I I ~ I -R?
3

-0l~'--l Ol....tN - 1'"'1 1.0....._ ~ en -L154- -Ll55-
~:Q~~~ ; ~ ~~ irC.f ~ -R76- I I~ 
1 

I:QI I I I I I I -C52- 0 ""'"' [:~1~:] 
I TP4 o I I I I I I I I ..,. ~~'j' 

I ocr -RBl- LD....._..-. §]com ...... NJ'O .,.. I I 
-J24- r-- "'"'B -R82- cocolf'l U13 coco0l0101 => 

1 ~ u U12 -RB3- a::a::y a:a:a:o::cc 
I 1 -R84- I I I I I I I 

02g3,0.z_Q,2 0201 
,... C300 U U -R206- 0 C206 
;: I I I I I -RZOS- -R209- -CZ0 4-

';'8 ~ ~;:~,.\. 0c{J-R207- 1 -L103-

C111 ,... 
w 

-Ll04-
..,...N ....t NNNO C207 N,.... 
oa:: -J a:a::a:N ~ -R~lS- .-. o C105 
~ I I I I , Cf ~ =~~ls: roei ~ ~ 
I -L101- C1-R305- ~I ;::; 

C205 -R214- 104 ~C10B--

l ,., 
0 .... 

::: u 

I 

C111 -R126- -LlOS- C114 

-R113- ,... 
-R114- -Rl 17 _ ~ -R 125 ~121 C122 C123 

"' [:il-RllB- w0 @z -R124- -L113- C124 
-Ll11- -L116-

c::; ~I U16 I(.;;\ -Ll12- -Ll17-
l I ._____..._~ ~ -R122- -Ll14- C129 

:§H9: :U8~: -C119- -R
123

c126 C127 C128 

-R154- , -Ll51-
[:~1!:J -R156- "' I 

0L0 

I 

"' -C154- U1 N 10 

-R157- ~~ .... 
-J3- ' --' .... w .... u 

-L153- UU1 ::J I 

C152- -R153- -J15- I I;;; -R151- -C153- -R158-

I 

"' "' u 
I 

I .... 
"' u 
I 

3336-C103 

A3 
03336-66503 



+5V 

1132 

-E8
'' 

' 
' 
' 

' ' 

r:::;Df\:f]13~665o3 _____________________________ _ ! t"' MIXER ------------

1 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
I
' J,l 

~ 
~~+5V 

R123 
113 

30Mhz REFERENCE 
FROM 

~ 

Ll17 
1.3uh 

R1Z2 
68. 1 

Ll16 
1. 3uh 

L113 
1.3uh 

Llll 
1.3uh 

R121 
68 1 

C124 
2pf 

C1Z2 
3 9pf 

R119 
39 f 

C123 
39h 

Cl21 W 
39~ 

L105 
1. 1 uh 

R120 
3pf 

LlOl 

+SV----~----~CHOKE-r----~~---------;c-----~-
lc!Ol lc:: 1-+(188 lc1o7 t 1 t 2 2 t15 t 1 

L106 L104 L103 
1.6uh 1. 6uh 1.6uh 

R214 
24.9 

'-----+---"~--i. T CZ05 w.1 .. ~ 

TP5 

I 
I 

R112 ~ "-. = zoo ·'-•-

C120 C114 C11Z C109 C107 ~::<I·~ ~ /17: w 
-15V~ ~~-lSV 

I " 3pf 47pf 47pf 51pf 24pf 

I 

+5V I 
I 
I 



----------------------------------------1 

C1% 
6 2pf 

L103 
, __ _1___:,-l '-'. 5;c;ue.:_h:____j 

I 

I 
! ~ 1 c q 

- L ..J_ 

i 51pf 
C1G7 
Z4pf 

R112 
zoo 

Ll!J(: 

R209 
750 

0101 

R215 
1. 8K 

RZ11 
750 

R207 
100 
C207 
33pf 

RZ01 
10 

R206 zo . 

R205 
100 

R202 
3.5K 

TEST 

' 
JZ I 

' 

I rm---1 
._ __ __, ____ J_24{: 1124 I ~ i 

em i ~ i ::;c~;,. i 

R203 
!K 

r"·~-y-J L_ ____ j 

' 

-15Y ~~KE~~----~--~~------------------~--------------_J 

BUFFER AMPLIFIER X 1 ====================~ 

___________________________________________ _] 
3336-A103/1 
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-+-<< HM06 > 3 >-+-: ---------'''-J 08 08 6 KG 

~( HMOS > 4 )-.;..: ________ __:4~0c De 5 KS 

---+--<< HM04 > S '->-c-, -----------'3~00 Do r'~~··~::::::r----1 I --+-<< HMOJ) 6 >-+-' ________ ....!.in~ 0 E 0E 1-!' K3 
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' DECODER 4 h!

1 
TO U31 191 kO 1S o, Of-- NC 

'-----'1'-J S h 10 on nn 
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S/H STROBE 

FROM U27 (?J 

FROM U27 C7l +r
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·- L____.2_ 
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t' 156K 1. SK K4 

-15V -15V K3 

KZ 

K1 

- = DOWN COUNTER 
KO 



------------------------------------------------------------------------~ 

+SV 

R44 

R45 
47 

8 ZSK 

R43 
lOK 

-sv 

DAC RESET 

C48 -lSV 
2 VDC t.,_ 3 3 
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7 • 
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Figure 8-12. D to A Converter, A4. 
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EXTERN~L 
LEVELING 
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1.----~----------------------------------------
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' 

I
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AMPLIFIER 
, (K2011 

I 
' 

I 
' 

I 

R201 
10 

R202 
' 

I ~oz,. 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' -15V 

R213 
383K 
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I 
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' 
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~REFERENCE AMPLIFIER=.,_ 
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-15V 
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LEVEL 
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' 

I 
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L ___________________________________________ _ 
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C505 
220pf 

R217 
249K 

C207 
.1 

C208 
lOOpF 

17 

R219 R222 
15 9K 5 98K CR203 

R255 
1. lK 
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34.4K 5K 

:-:'JV FROM DAC 
"-p AMPL U23151 

•5V ~RESET 
·- '" r CLK U30 

R258 
lOK 

R253 
48. 7K 

R252 
48 7K 

TP205 

R255 p R257 p R255 p 
lOOK lOOK lOOK 
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~ Kl 4 DB OB f'S'----------------"J..LlUl."-l!Ll 
"1"41 __ ,s; K2 7 OC OC(f-' G,__ __________________ .JUU1_U 
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lO.OK 

'=PI 



-------------------------. ---------~ 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
' 

,---------------------------, I 
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,-- . 47 

P/0 

U42 RZZ7J 

RZZ9 
!G 11lOOK n~l5V 
''-----t::- 4

141.20K 
I ' R 2 z a ~u 1 o Z >'-'-"N'v--___.---:c+c*:--0-li:+--cl-· o 
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~--------------------------~ ' 

I ~---1 
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' 

-------------------------------------~ 
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Figure 8-13. Amplitude Leveling, A4. 
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Figure 8-14. Relay Select Logic and Drivers, A4. 
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