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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment Sfrom the
factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States N_’a-
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 product, 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.
EXCLUSIYE 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
Sfor Hewlett-Packard products.

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

12/1/81




HEWLETT
(ﬁa PACKARD
SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, sarvice, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhers in this manual violates
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no
liability for the customer's failure to comply with these 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 outiet 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 cutlet. The power jack and mating plug of the
power cabie meet International Electrotechnical Commission (IEC) safety standards.

DO 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.

DO NOT SERVICE OR 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.

‘ WARNING I

Dengerous voltages, capable of causing death, are present in this Instrument. Uss ex-
treme caution when handling, testing, and adjusting.




SAFETY SYMBOLS

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

A\

d

DANGER

‘ WARNING I

NOTE:

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 noiscless, 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.

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.

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 like, which is essential to
highlight.




Modei 3336A/B/C

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

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 QOperating 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 1 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: 0000A00000. 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.

General Information

1-1



General Information Model 3336A/B/C

Table 1-1. Specifications and General Information.

FREQUENCY
Range:
Model 3336A: 75 ohm unbalanced 10 Hz to 20.899 999 999 MHz
160 ohm balanced 10 kHz to 2.099 999 999 MHz
600 ohm balanced 200 Hz to 109.999 999 kHz
Modet 3336B: 75 ohm unbalanced 10 Hz to 20.999 999 999 MHz
124 ohm balanced 10 kHz to 10.999 999 999 MHz
135 ohm balanced 10 kHz to 2.098 999 999 MHz
600 ohm balanced 200 Hz to 108.999 999 kHz
Model 3336C: 50 ohm unbalanced 10 Hz to 20.999 999 939 MHz
75 ohm unbalanced 10 Hz 10 20.999 999 9939 MHz
Rasolution;

1 pHz for frequencies < 100 kHz
1 MHz for frequencies = 100 kHz

Accuracy: (instruments without Gption 004}

+ 5x 108 of programmed frequency

Aging Rate: (instruments without Option 004}
+5 x 10~ % per year (20° to 30°C)

Warm-Up Time:
30 minutes
AMPLITUDE
Range:
Model 3336A: 75 ohm output —~72.99 to +7.00 dBm
150 ohm output -78.23t0 +1.76 dBm
600 ohm output —72.99 to +7.00 dBm
Model 3336B: 75 ohm output -72.99 to +7.00 dBm
124 chm output -78.23to +1.76 dBm
135 ohm output ~-78.23to +1.76 dBm
600 ohm output —72.99 to +7.00 dBm
Model 3336C: 50 ohm ocutput —71.23 to +8.76 dBm
75 ohm ocutput —-72.93 to +7.00 dBm

Absolute Accuracy: specified at 10 kHz for the 50, 75 and 600 ohm outputs; specified at b0 kHz for the 124, 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 10 kHz 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
75 ohm output [ + .1 dB (+ .07 dB with Option 00S)

150 ohm output l + .12 dB J

600 ohm output L + .25 dB ]

Model 33368 10 200 10K 60K 109K 2.09™M 10.9M 20.9M
75 ohm output I + .1 dB (+ .07 dB with Option 005) |
124 ohm output £ .15 dBl +.1dB |

135 ohm output + .12 dB |

600 ohm output l + .25 dB I

Medel 3336C 10 209 M
50 and 75 ohm outputs I + .1dB{+ .07 dB with Option 005)

I-2




Model 3336A/B/C

General Information

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

Attenustor Accuracy: {instruments without Option 005)

Amplitude Accuracy is the sum of Absolute Accu,
Attenuator Accuracy.

Warm-Up Time:

30 minutes
MAIN SIGNAL OUTPUTS

On Carriar Raturn Loss:

Attenuation 10Hz 1 MHz 10M 20.9M
1010 19.99 dB +.1dB + .15dB +.2dB
20 t0 39.99 dB + 15 dB + .2dB + 25d8
40 t0 79.99 dB + .24dB + .25dB + .3dB
NOTE

racy and, as needed, Flatness and

Model 3336A 10 10K 30K 2.09M 10.9M 2.09M
75 ohm output I > 30 dB I
150 ohm output I > 20 dBI > 30 dBT
Model 33368 10 10K 30K 2.09M 10.9M 20.9M
75 obhm output I > 30 dB _I
124 ohm output > 20d8| > 308 |
135 ohm output > 20dB| > 30 dJ
Model 3336C 10 10K 30K 2.08M 10.6Mm 20.9M
50 ohm output > 30dB ] > 25 dB*
75 ohm output > 30 dB

*Return Loss of 50 ohm outputis > 30 dB to 20.9 MHz with Option 0065,

Balance:
Model 3336A 300 10K 5O K 2.08M 10.8M
150 ohm output | > 36 dB |
600 ohm output > 38 dB
Maodel 33368 300 10K 50K 2.09M 10.9M
124 ohm output > 30 dB |
135 ohm output > 36 dB |
600 ohm output [ > 38 dB

SPECTRAL PURITY
Integrated Phase Noise:

Model 3336A and 3336B

Model 3336C

Phasa Jitter the carrier.

Parameters Affecting Voiceband Data Transmission—Measuring
Book, Volume IV.2 "'Specifications of Measuring Equipment’”.

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

> — 54 dB, for a 30 kHz band, centered on a 20 MHz carrier, excluding 1 Hz about

.3° peak to peak maximum, measured per Bell Systern Technicat Reference PUB 41008, '‘Transmission

Techniques May 1975’ and per CCITT Orange

1-3



General Information Model 3336A/B/C

Table 1-1. Specifications and General Information {Cont'd).

Harmonic Distertion

Ng harmonically related signal will exceed these values with respect to the carrier:

10 30 50 10K 100K ™ 5M 20.9M
I - 35dB If 50dB| - 60dB - 56dB - 5048 Normal Leveling
-50dB | -60dB| -55dB | —50dB Fast Leveling

Spurious: {dc to 200 MHz except where noted)

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

Model 3336A without Option 0056 with Option 0056

75 ohm output - 100 dBm —115 dBm

150 ohm output - 100 dBm (to 10 MHz) — 100 dBm (to 10 MHz)
600 ohm output™ - 100 dBm (to 10 MHz) — 100 dBm (to 10 MHz}
Model 33368 without Option 005 with Option 005

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 without Option 005 with Option 005

50 ohm output - 100 dBm —115 dBm

75 obm output - 100 dBm — 115 dBm

*Line related signals from the 800 ohm outputs will be more than 70 dB below the carrier 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 ©
PHASE OFFSET

+ 718.9° 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.
FRECUENCY SWEEP

Sweep Flatness:

+ .15 dB, Normal Leveling, 50 Hz to 1 MHz, .55 Sweep Time.
+ .15 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

Continucus Log Sweep: .1 sec to 99.99 sec

Minimum Sweaep Width
Log Sweep: 1 decade

Linear Swaep: Minimum Bandwidth {Hz) = .1{Hz/sec] x Sweep Time (sec)

1-4



Model 3336A/B/C General Information

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

Phase Continuity:

Sweep is phase continuous over the full frequency range
AMPLITUDE MODULATION

Modulation Depth: O to 100 %

Modulation Frequency Range: 50 Hz to 50 kHz
Envelope Distortion: < — 30 dBc to 80% modulation
Input Impedance: 20 K ohm

PHASE MODULATION

Range: O to + 850°

Linearity; + .5% of peak to peak deviaion from best fit straight line.
Modulation Frequency Ramge: dc to 5 kHz

Input Sensitivity: + 5 V peak for = 850° phase shift (= 170°/volt)

Input Impedance: 20 K ohm
HP-1B CONTROL

Frequency Switching Time: (Time to settle to within 1 Hz to final value, exclusive of programming and processing time)
< 10 ms for 100 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

AUXILIARY OUTPUTS

AUX 0 dBm:

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 OuT:

Square wave with Vhigh = 1.2V, Vjow = 0.2 Vinto 50 ohms, to synchronize other instruments to the Main Signal
Outputs. Level transition occurs at Main Signal Qutput zero crossing.

REF OUT:
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 DRIVE:

Oto > + 10 Vdc linear ramp proportional to the sweep frequency. Linearity, + 1% of final value, 10% to 90%,
best fit straight line.

Z BLANK:
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

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

1-5



General Information Model 3336A/B/C

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

AUXILIARY INPUTS

EXT REF IN:
Far phase-locking the 3336A/B/C to an external frequency reference. Signal from O dBm to + 20 dBm (50 ohmj).
Signal frequency must be within 1 x 10 -8 of a sub-harmenic of 10 MHz from 1 MHz to 10 MHz,

AMPTD MOD:
Amplitude modulation input {see AMPLITUBE MGODULATION 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 STABHLITY FREQUENCY REFERENCE

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

+ 1 x 107 per month after 15 days continuous operation.

Ambient Stability:
+ 5x 10 & 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

Attenuation 10Hz 20 MHz
1010 19.99 dB + .035 dB
20 to 39.99 dB + .06dB
40 to 79.99 dB + .1 dB

GENERAL

Operating Environment:
Temperature: O° to 55°C
Relative Humidity: 85%, 0° to 40°C
Altitude: < 15,000 ft. {< 4600 meters)

Storage Environment:
Temperature: — 50° to + 65°C
Altitude: < 50,000 ft. {< 15,000 meters)

Power Requirements:

100/120, 220/240 V, +5%, ~10%, 48 to 66 Hz, 60 VA {100 VA with all opticns], 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 Ibs.} net, 15.5 kg {34 ibs.) shipping




Model 3336A/B/C

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 vour
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/I.evel Generator is an accurate, stable
and spectrally pure sine wave source, producing synthesized frequencies with 11 digits of
resolution from 10 Hz 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 Model 3336 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 3 prong 9REL STP-6 AC
600 ohm bal Siemens type 3 prong 9REL STP-6 AC

3336A with 75 ohm unbal Siemens type 1.6/5mm coaxial
Option 001 150 ohm bal Siemens type 3 prong 3REL STP-6 AC
600 ohm bal Siemens type 3 prong 9REL STP-6 AC

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 241 A
600 ohm bal WECO type 310

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

1-17. 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,

General Information

1-7



General Information

1-8

1-19. ACCESSORIES AVAILABLE.

Model 3336A/B/C

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

-hp- Part No.

11048C
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 € 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 © Balanced (WECO 310) to 75 Q
Unbalanced (BNC) Balancing
Transformers

(2)-600 © Balanced (Siemens 9REL-STP-
6AC) 75 Q Unbalanced (BNC)
Balancing Transformers

(2)-135 € Balanced (WECO 241) to 75
Unbalanced (BNC) Balancing
Transformers

(2)-150 Q Balanced (Siemens 9REL-STP-
6AC) to 75 © Unbalanced (BNC)
Balancing Transformers

(2)-124 © Balanced (WECO 408A) to
75  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.



Model 3336A/B/C

General Information

Table 1-2. Recommended Equipment List.

INSTRUMENT

Electronic Counter

Digital Voltmeter

Wave Analyzer

Synthesizer

Unbalanced
Directional
Couplers

50 O Reflection/Transmission Kit
75 €1 Reflection/Transmission Kit

CRITICAL SPECIFICATION

Frequency Measurements
Range: to 20.9 MHz
Rescluticn: 8 digits
Accuracy: =1 part/109

Time Interval Average
Resolution: .1 ns

dc Function
Ranges: .1V, 1V, 10V, 100V
Accuracy: * 2%
Resolution: 4% digits

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

dc function
Ranges: .1V, 1V, 10V, 100V
Accuracy: + .05%
Resolution: 6 digits

ac Function
Ranges: 1V, 10V, 100V

Accuracy: + .15% at 10 and
50 kHz
Resolution: 5 digits
Fregquency Range: 10 Hz to
50 kHz
Amplitude Accuracy: + .b dB

Spurious Response: = — B0dBc

Y-Axis output

Frequency Range: 200 Hz to
20.9 MHz

Amplitude Range:
+ 13 dBm

Phase Noise: = 70 dBc

Spurious: = ~ 75 dBc

-60 to

50 ohm

Freguency Range:
20.9 MBz

Directivity:

1 to
> 40 dB

75 ohm

Frequency Range:
20.9 MHz

Directivity:

.1 to

= 40 dB

-hp- Model 11652A

R

REQUIRED FOR

= Qper, Ver.

= Performance Te
= Troubleshooting
= Adjustments

P {3336C only}

P {all mocdels)

* Unbalanced Directional Couplers are also part of Transmission/Reflection kits:

-hp- Model 11852A with Optien 008

RECOMMENDED MODEL

st

-hp- Medel 5328A with Options 010 and
04C or 041

-hp- Model 3466A

-hp- Model 34554 with Option CO1
(Average Responding Converter)
or -hp- Model 3490A

-hp- Model 35681A or 3681C

-hp- Model 3335A
{-hp- Model 3325A is acceptable except for
Phase Noise and Spuricus Performance Tests)

-hp- Model 8721A*

-hp- Model 8721A* with Option 008

1-9



General Information

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

Model 3336A/B/C

INSTRUMENT

System Voitmeter

1 MHz Low Pass Filter

15 kHz Low Pass Filter

500 Hz - 3500 Hz
Bandpass Fiiter

High Frequency
Probe

Signature Analyzer

Minimum Loss
impedance Matching
Pads

Terminations

CRITICAL SPECIFICATION

dc Voltage Range: = 10V
Trigger: External

Trigger Deiay: Programmable

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

Cut-Off Frequency: 15 kHz
Consisting of
Resistar: 10K ohm, = 1%

Capacitor: 1600 pF, +5%

Pass Band: 500 to 3500 H:z

Frequency Range: .1 to
20 MHz
Accuracy: + .5 dB

(Diode Detector)

Signature: 4 digit
Hexadecimal
Characters: O thru 9,
A, C,FH P U
Logic Threshald:
+ 2.2V, high
+ .5V, low

50 - 75 ohm

124 - 75 ohm

R1=156.9 obm, £ 1%
R2=119.3 ohm, £ 1%
R3=62.0 ohm, + 1%

135 - 75 ohm

R1=22.5 ohm, = 1%
R2=112.60chm, + 1%
R3=67.50hm, + 1%

150 - 75 ohm
Ri=31.1chm, x 1%
R2=106.1 ohm, + 1%
R3=750hm, £t 1%

600 - 75 ohm
R1=261.20hm, + 1%
R2=80.2 ohm, = 1%
R3=300 ohm, = 1%

50 ochm, + 2%
75 ohm, + 2%
124 ohm, = 1%
135 ohm, = 1%
150 ohm, £ 1%
600 ohm, = 1%

REOLWHRED FOR

P (3336C only)

P (3336A/B only}

Vv, P

A, P{3336B only)

A, P (3336B only)

A, P (3336A only)

A, P (3336A/B only)

JPOAT
P,A T
, P, A {3336B only}
P. A {3336B only}
P, A (33368 only)

P, A
(3336A/B only}

< << < <<

RECOMMENDED MODEL

“hp- Modet 3437A

J90G3
TT Electro

nics inc

2214 S. Barry Avenue
Los Angeles, CA 90064

-hp- Part No
-hp- Part No

3100
Kronhite
Avon Indu

. 0757-0340
. 0160-2223

strial Park

Bodwell St. Aven, MA 02327

-hp- Model 1

10968

-hp- Model 5004A

-hp- Model 854288

-hp- Part No.
-hp- Part No.
-hp- Part No.

-hp- Part No.
-hp- Part No.
-hp- Part No.

-hp- Part No.
-hp- Part No.
-hp- Part No.

-hp- Part No
-hp- Part No
-hp- Part No

0698-4361
0698-6806
0698-6800

0698-4086
0698-7469
0698-8558

0698-4375
0698-4405
0757-0710

-0698-3132
- 0688-4096
.0698-6982

-hp- Model 11048C
-hp- Model 110948

-hp- Part No
-hp- Part No
-hp- Part No
-hp- Part No

.0898-6284
. 0698-5197
. 0757-07156
. 0698-5405

1-10




Model 3336A/B/C General Information
Table 1-2. Recommended Equipment List (Cont'd).
INSTRUMENT CRITICAL SPECIFICATION REOUIRED FOR RECOMMENDED MODEL
Balanced 124 ohm P (33368 only) -hp- Part No. 5061-11356
Directional Freguency Range: .01 to P (3336B/Opt CO1) -hp- Part No. 5061-1136 (Qpt 001)
Couplers 10.9 MHz

DC Power Supply

Double Balanced
Mixer

Attenuators

Spectrum Analyzer

Thermal Converter

QOscillgscope

Function Generator

ac Voltmeter

Directivity: = 40 dB

150 ohm P (3336A anly)

Frequency Range: .C1 to
20.9 MHz
Directivity: = 40 dB

Output Voltage: P
Output Current: = 20 mA

Input;Output Z: 50 ohm P
Frequency Range: 1 to
20.9 MHz

Attenuaticn. 10 dB {fixed) P
VSWR: = 1.02, dcto

20.9 MHz
Input/OQutput Z: 50 ohms

Attenuation: 0 to 70 dB P
Attenuation Step Size: 10 dB
Input/Cutput 2: 50 ohm
Certification requtred at

1 MHz, 10 MHz, 20.9 MHz

Frequency Range: .1 to v,

100 MKz
Amplitude Accuracy: + 1 dB
Harmonic Distortion:

< —-65 dBc
Spurious: = —70 d8c

P, A

fFrequency Range: 10 Hz to V, P

50 kHz
Amplitude Accuracy: = 1 dB
Harmonic Distortion:

= —65 dBc
Spurious: = —70 dBc

Input Z2: 75 ohms vV,

Maximum Input: .B V rms

Flatness: Certification
required at 10 kHz, 100 kHz,
1 MHz, 10 MHz and 20 MHz

Vertical A,

Bandwidth: dc to 100 MHz
Deflection: .01V to 10V/DIV
Harizontal

Sweep: .05 us to 1s/DIV
Delayed Sweep

Freguency: 1 and 10 kHz P,

Functions: Sine, Squarewave
Symmetry: Variable

Ranges: 1 mV to 1V P
Frequency Range: 25 Hz to
1 MHz
Scale: Logarithmic
Accuracy: * 2%, 100 Hz to
10 kHz

-hp- Part No. 5061-1137

-hp- Model 6214A

-hp- Model 10534A or 105144

-hp- Model 8491A Option 010
{2 required)

-hp- Model 355D

-hp- Model 141T7/8553B/8552B

-hp- Model 3580A

-hp- Model 11051A/HC1

-hp- Model 1740A

-hp- Model 3312A

-hp- Model 400 FL




General Information

Model 3336A/B/C

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

INSTRUMENT

Resistors for
Balance Test
{3 of each
required)

Resistor

Amplifier

Adapters

Cables

CRITICAL SPECIFICATION

62 ohm, =+ 1%

67.5 ohm, £ 1%
75 ohm, + 1%
300 ohm, + 1%

1K ohm, =+ 1%

Gain: 20 dB

Frequency Range: .1 to
20.9 MHz

Input/Qutput Z: 50 ohm

BNC if} to WECQO 440A
(33368 anly!

BNC () to WECO 358
(33368 only)

BNC (f} to WECQ 347
{33368 only)

BNC {f) to 1.6/5.6 (m)
{33386A with Option 001 only}

BNC (f! to WECO 310
{33368 only)

BNC (f) to TRIAX {m}
BNC (f) to Dual Banana Plug
BNC {m} to Dual Banana Post

Dual Banana Plug {used with
termination resistors)

BNC tf} to Type N {m}
BNC {rm} to Type N (0

50 ohm BNC (m) to BNC (m)
12"
24"
36"

75 ohm BNC (m) to BNC (m)
g
367

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

Consisting of
Siemens type conneci.r (m)
BNC (m} connector
6", RG 59 coaxial cable
(75 ohm)

REQUIRED FOR

P {33368 only]

P (33368 only)
P {3336A only)
P {3336A/B only)

T

Fl

i

<<=

PAT

P.A T
P.AT
P. A

oo

rrr
==~

T 3T
F P>
—

RECOMMENDED MODEL

-hp- Part No. 0698-6800

-hp- Part No. 0698-8568
-hp- Part Ne. 0757-071C
-hp- Part No. 0698-6982

-hp- Part No.

QB 300
Q-Bit Corp.
P.O. Box 2208
Melbourne, Florida 32901

-hp- Part No. 1260-G556 {2 required)

-hp- Part No, 12B0-0531 (2 required)

-hp- Part Np. 1251-3759 (2 required)

5230
W & G Instruments Inc.
119 Nayion Avenue
Livingtan, NJ 07039

-hp- Part No. 1251-3757

-hp- Part No. 1250-0585
-hp- Part No. 1250-2277
-hp- Part No. 1250-1264
-hp- Part No. 1251-2816 (4 reguired)

-hp- Part No. 1250-0780 {2 required)
-hp- Part No. 125C-0077 (2 required}

-bp- Model 11170A (2 required)
-hp- Mode! 111708 {2 required)
-hp- Model 11170C (2 required)

-hp- Part No. 15582-60010 {2 required)
-hp- Part Nu. 15582-60020 (2 required)

-hp- Part No. 5060-4444
-hp- Part No. 1250-1283




Model 3336A/B/C General Information

1-23. OPTIONS.

1-24. 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

Onption 908, Rack Mount Flange Kit

Option 909, Rack Mount Flange Kit/Front Handle Assembly
Option 910, Additional Operating and Service Manual



Model 3336A/B/C

SECTION 1l
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains instructions tor 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-1B 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 [V, 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%, — 10%,
48 to 66 Hz single phase. Power consumption is 100 VA maximum.

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-B. Line Voltage Selection.

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.

Installation

2-1



Installation

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

Line Voltage Fuse -hp- Part Number
1007120 Vac I Amp 2110-0001
220/240 Vac Y2 Amp 2110-0012

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

2-10. Power Cable.

Model 3336A/B/C

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
N

g120-1348 >~ 9 81200698

STC-B-4195
*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-1. Power Cables.

2-12. HP-IB Connections.

2-13. Interconnection data concerning the rear panel HP-1B connector is provided in Figure
2-2. This connector is compatible with the -hp- 10631 (A, B, or C) HP-1B cables. The lengths

of these cables are as follows:

10631 A 1 meter
10631B 2 meters
10631C 4 meters

2-2



Model 3336A/B/C

Up to 15 instruments (including the controller) may be connected in an HP-1B 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.

N e

N ol 1] [ m]_{:l .
/C MR e ?
Tors yry iy oty o \\
& e 7
\._ e T,

PIN | LINE

2 D02 The 3336A contains metric threaded HP-1B cable mounting
3 D103 studs as opposed to English theads. Metric threaded -hp-
4 o4 1063 1A, 8, or C HP-1B cabie lockscrews must be used to
13 DIOE secure the cable to the instrument. Identification of the two
14 Di06 tvpes of mounting studs and lockscrews is made by their
15 o107 color. English threaded fasteners are colored silver and
16 D108 metric threaded Fasteners are colored black. DO NOT mate
5 EQI silver and black fasteners to each other or the threads ar
17 REN either ar both will be destroyved. Metric threaded HP-18
6 CAV cable hardware fliustrations and part numbers follow. '
7 NRFD LOCKSCREW LONG MOUNT NG STUD SHORT MOUNTING STUD

g NDAC 1330 0360 33H0-0643 0380-0644

9 | JFC

1w | sro @

T ATN ;

12 SHIELD—CHASSIS GROUND T

18 P/0 TWISTED PAIR WITHRIN G

P/C TWISTED PAIR WITH PIN 7

20 | P/Q TWISTED PAIR WITHPIN 8 THESE PINS

ARE

21 P/O TWISTED FAIR WITH PIN § ) |\ TERNALLY
22 P/0 TWISTED PAIR WITHPIN 10 [ croUNDED
23 | PO TWISTED PAIR WITH PIN 11 g { |
L 2¢ | ISOLATED DIGITAL GROUND =
.

Figure 2-2. HP-IB 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-1B address switches 1 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 @ position (talk enabled).
Switch 7 is not used. The instrument will display it’s Device address for 1 second after press-
ing the Blue Shift key and then the LOCAL key.

Installation
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Installation Model 3336A/B/C
Table 2-1. HP-IB Addresses.
ASC!I Code
Character Address Switches 5-bit
Listen Talk A5 A4 A3 A2 Al Decimal Code

SP @ 0 0 0 0 0 Q0

! A 0 0 0 0 1 01

. B 0 0 0 1 0 02

Factory = C 0 0 0 1 i 03
Selected —————> § D 0 0 1 0 6] 04
Address % E 0 0 1 0 1 05
& F 0 0 1 1 0 06

' G 0 0 1 1 1 07

{ H 0 1 0 0 0 08

) I 0 1 0 0 1 09

* J 0 1 0 1 0 10

+ K 0 1 0 1 1 11

L 0 1 1 0 0 12

— Al 0 1 1 0 1 13

. N 0 1 1 1 0 14

i 0 0 1 1 1 1 15

@ P 1 0 0 0 0 16

1 Q 1 Q 0 0 1 17

2 R 1 0 0 1 0 18

3 S 1 0 0 1 1 19

4 T 1 0 1 0 0 20

5 U 1 0 1 0 1 21

6 \Y% 1 0 1 1 0 22

7 w 1 0 1 1 1 23

8 X 1 1 0 0 0 24

9 Y 1 1 0 0 1 25

; z 1 1 0 1 0 26

: [ 1 1 0 1 1 27

< 1 1 1 0 0 28

= ] 1 1 1 0 1 29

e ~ 1 1 1 1 0 30

Listen Only  Address Switches
1 5 4 3 2 1
i L T A
:{r— oy o P o
l%J LS S | N (S l_LJI 0

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 (01) or talk (10). Some controllers distinguish bet-
ween talk and listen automatically, requiring only the Device ad-

dress (decimal equivalent),




Model 3336A/B/C

2-17. HP-IB Description.

2-18. A description of the HP-IB is provided in Section LI 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 IEEFE 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.

l WARNING I

To prevent potential electrical or fire hazard, do not expose equip-
ment lo rain or maisture.

2-21. OPERATING ENVIRONMENT.

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

Temperature 0to +55°C
Relative Humidity 950 at 40°C
Altitude 4600 meters

(15,000 feet)
2-23. Cooling System.

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 (Y4 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
fullwidth modular instruments seif-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.

Instaliation
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Installation Model 3336A/B/C

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 —-40%C to +75°C
Relative Humidity 95% at 40°C
Altitude 15,300 meters

(50,000 feet)

2-33. Instrument ldentification.

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.
In 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.

2-6



Model 3336A/B/C Installation

2.38. Rack Mounting.

2-39, The Model 3336 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.

CPTION 908

RACK MOUNT FLANGE KIT

HANDLE KIT, BENCH OPERATION

RACK MOUNT FLANGE/FRONT HANDLE KIT

Figure 2-3. Rack Mount and Handle Kits.
2-7
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3-1. INTRODUCTION.

SECTION 1li
OPERATION

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 reguirements.

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, Panel Features......................... 3-1
3-6. Power Requirements. ................... 3-4
3-8, Warm-up ... o e 3-4
3-10.  Initial (Turn-On) Conditions............. 3-4
3-12. Front Panel Signal Qutputs. ............. 3-4
320, Sync Output. ... ...t i e 3-6
3-23, ExtReflnmput.......................... 36
3-25. 10 MHz Oven Output (Option 004). ....... 37
3-29. Ref Output............ccooviiiaen... 3-7
3-31. Manual Programming................... 3-7
3-36. Programming Errors.................... 3-8
3-45. 21-60 MHz Qutput. .................... 3-9
3-49.  Amplitude Leveling. .................... 3-9
3-55. Amplitude Blanking.................., 3-10
3-60.  Frequency SWEED. .....-c.uurivnnnen. 3-11
3-85.  Amplitude Modulation. ................ 3-15
3-90. Phase Modulation. .................... 3-15
3-94. Operting State Storage. . ............... 3-15
3-97.  Operator Maintenance. ................ 3-16
3-103. Remote Operation. . ................... 3-16
APPENDICES

A. Detailed Implementation of Bus Messages
B. -hp- 3336A/B/C Programming Times

C. -hp- 9825A Bus Message Implementation Table

3-1
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Model 3336A/B/C
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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.

@ 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/Internal leveling, Paragraph 3-49)

@ LOCAL Key. Switches the instrument from remote to
local {front panet) control uniess 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}

STATUS Annunciator Group. Indicates the in-
strument’'s HP-IB status: REMOTE: Service Request
(SRQ); Addressed to TALK; Addressed to LISTEN.,
(Remote Programming, Paragraph 3-103}

@ ENTRY Group. Prefix keys for the major aperating
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 3-57)

@ ALPHANUMERIC Display. Displays the values of the
operating parameters, programming error codes, HP-1B
address, and "'OSC FAIL" if the internal osciliator is not
operating properly. (Error Codes, Paragraph 3-36}

®

®

® ® 6

DATA Group. Contains a Number/Units keyboard to
exactly set the wvalue 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 ta 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 Horizontat 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 Annunciaters. 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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@ X DRIVE Qutput. Supplies a 0 V to > + 10 Vdc linear @ REAR 21-80 MHz QUTPUT Annunciator. Lit when the

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

AC Line Fuseholder. Contains the line fuse. Use a 1
Amp fuse for 100/120 volt operation. Use a %2 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-1B (talk and listen) Address of
the instrument. Preset to 14 at the factory. (Paragraph
2-15)

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.

®@ @ 0666 6 6 6

Air Filter. Cleans air circulated through the instrument
for coeling. Check and clean this filter periodically.
{Paragraph 3-101}

©
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21-60 MHz QUTPUT is activated. Qutput is activated
by programming frequencies = 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 interpal
oscillator to phase-lock to an external frequency stan-
dard. (Paragraph 3-23)

Input Level:
Input Freguency:

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

10 MHz OVEN Qutput. Option 004 instruments only.
Qutput 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 Modet
3336. (Paragraph 3-29)

PHASE MOD Input. Input for phase modutating signal.
{Paragraph 3-90)

AMPTD MOD Input. Input for amplitude modulating
signal. (Paragraph 3-B5)

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

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

Model 3336A/B/C

3-7. The Model 3336 requires a power source of 100, 120, 220 or 240 Vac, + 5% — 10%, 48
to 66 Hz, 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 ... . i i e 10000 Hz
AMPLITUDE ... it i e Minimum
PHASE . .. e 0.0 deg
OUTPUT PHASE RELATIONSHIP
TO FREQUENCY REFERENCE................. Arbitrary
OUTPUT........... 75 ohm (Models A or B) 50 ohm (Model C)
SWEEP . ... e Linear
Start Frequency. ... i i 1 MH:z
Stop Frequency. ..o v oo ii v v 10 MHz
Marker Frequency. ...t iiinnnans 5 MHz
Sweep Time. .. ... i i e 1 sec
AMPLITUDE BLANKING. ... ... Off
PHASE MODULATION. ... ... .. . i, Off
AMPLITUDE MODULATION. ... i Off
FAST LEVELING. ... ... e Off
NOTE

If the instrument displays ““OSC FAIL”’, the frequency synthesis
circuits are not operating properly. Refer the instrument to
qualified service personne! for repair.

3-12. FRONT PANEL SIGNAL OUTPUTS.

VAN

3-4

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 Model 3336 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

3336A 75 ohm unbal
150 ohm bal
600 ohm bal

3336A with 75 ohm unbal
Option 001 150 ohm bal
600 ohm bal

3336B 75 ohm unbal
124 ohm bal
135 ohm bal
600 ohm bal

3336B with 75 ohm unbal
Option 001 124 ohm bal
135 ohm bal
600 ohm bal

3336C 50 ohm unbal

75 ohm unbal

3-14. Fregquency Limits.

Accepts Connector Type

75 ohm BNC
Siemens type 9REL STP—6AC
Siemens type 9REL STP—6AC

Siemens type 1.6/5mm coaxial
Siemens type 9REL STP—6AC
Siemens type 9REL STP—8AC

WECO type 439A or 440A
WECO type 443A

WECO type 241A

WECO type 310

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

50 ohm BNC
75 ohm BNC

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

the following frequency limits:

QOutput Lower Frequency Limit Upper Frequency Limit
50 ochm unbal 10 Hz 20.9 MHz
75 ohm unbal 10 Hz 20.9 MH:z
124 ohm bal 10 kHz 10.9 MHz
135 ohm bal 10 kHz 2.09 MHz
150 ohm bal 10 kHz 2.09 MHz
600 ohm bal 200 Hz 109 kHz

3-16. Frequency Resolution.

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

1 uHz for frequencies below 100 kHz.

1 mHz for frequencies 100 kHz and above.

3-5
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3-1B. 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 +8.76 dBm
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 30 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 Qutput is terminated with 50 ohms, the Sync Signal levels are:

LowLevel = = +0.2V
High Level = = +1.2V

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 1 MHz (10
MHz, 5 MHz, 3.3333 MHz, 2.5 MHz..... 1 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.

3-6
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3-25. 10 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 10-8 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 QOption 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 Qutput}.

3-30. This output supplies a 1 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 wili 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:

1. 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.

1. 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:

1. Turn the Modify group **ON’’ by pressing
wrron CDIFY 2 the ON/OFF key. ““ON’’ status is inidicated by the

light in the center of this key.

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
L p 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 foliowed 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
1 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 cutput is from 10 Hz 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 1 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 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 Qutput 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 levei change
relative to the different absolute amplitude ranges of each outpus.
(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 OQutput.

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. Amplitede 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 Model 3336 has two leveling modes, Normal and Fast, with different settling times. The
settling times are nominally 250 ms for the Normal mode and 1 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.

Operation

3-9
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NOTE

Use discretion when using the Fast Leveling Mode below 10 kHz.
At frequencies below 10 kHz, 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,

SINGLE

press the BLUE shift key followed by . The light to the lower left of this key will be
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.

2.53. 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 1 K ochm and a + 1 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-
Iy 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.

3-10
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3-56. To select Amplitude Blanking, press the BLUE shift key and then press . The
AMPTD BLANK annunciator will be lit when the instrument is in the Amplitudgﬂglanking
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

NORM

3-b7. Phase Entry.

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

enter a phase shift, press the PHASE entry key, folliowed by the exact number sequence of
PHASE

the desired phase shift and then the 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 **Z00OM?”’ 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
Jrequency limits of the output selected.

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

Sweep Mode....... .. ... . Linear
Start Frequency. ... ... ... .. i, 1 000 000.0 Hz
Stop Frequency.........coo i 10 000 000.0 Hz
Marker Frequency........ ..o, 5 000 000.0¢ Hz

B 8 o L= U 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:
SIKGLE

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

SINGLE
Press @ again, to start the sweep. The light in the center of
this key wiil 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
sfightly 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
TIME

from linear to log or log to linear sweep mode, press the BLUE shift key followed by @ .
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 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
ihe instrument is in the Log Sweep Mocle.

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, wiil
be higher than the programmed value because of computation
time required by the conirol circuits. The actual value will always
be within 0.25% of the programmed value and the error will
decrease as the sweep time increases.

Model 3336A/B/C
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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 = 1 sec, and 0.001 sec for sweep times < 1 sec.

The minimum sweep times are:

Linear Sweep

Single. ... e 0.01 sec
O00] 019 1 13T ) b1 0.01 sec
Log Sweep
Single. . e 2.00 sec
COntINUOUS. . . .ottt e e e e e 0.10 sec
NOTE

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

Stop Frequency
Start Fregquency

.045 (10 log ) seconds

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 SWeeD . i e e e | decade
Linear Sweep........... ... ... ..., (.1 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 OQutput 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 Af x 2 or Af + 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 possibie to **ZO0M?”’ in on a specific
point of the sweep. For example, during a continuous linear sweep from 1 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 (1) 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 Af + 2 key. Repeat these steps as necessary to modify the sweep until the desired
display is produced.

3-13
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3-78. Sweep Marker.

3-79. Sweep Marker Output, The MRKR Qutput (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 i
followed by the desired frequency and finally the appropriate Units key. @

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:

.0004 x Bandwidth
Sweep Time

Max Marker Freq = Stop Freq -

3-81. X-axis Drive.
3-82. The X DRIVE OQOutput (located on the rear panel) supplies the following signals:

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

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

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

The X DRIVE Output has a nominal voltage of + 10.5 V dc at the end of a sweep to be com-
patible with oscilloscopes requiring + 10.0 V for full screen horizontal deflection. At the end
of Single Sweeps (no reset), the X DRIVE voltage decays toward 0 V at less than 10 mV per
second.

3-83. 2-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.

3-14
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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 Qutput ratings are:

Maximum Current. . ..., it ieae e, 200 mA
VoltageRange. .. ........... ... .. .o ... OVito +45Vdc
Maximum Power (output voltage x current}. ............. 1 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 Moedulation, 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 100% 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.......................... +35 V peak
Nominal Input Impedance. ... ........ 20 k ohm, 10 k ohm when

Amplitude Modulation is OFF
Input Sensitivity.............. < 10 V p-p for 100% modulation
Frequency Range. ............. ... .......... 50 Hz to 50 kHz
Envelope Distortion. .............. —30 dB to 80% modulation

3-30. 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. ......................... + 5V peak
Nominal Input Impedance. . ........................ 10 k ohm
Input Frequency Range. . ......................... dcto 5 kHz
Maximum @ 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 0to 9. To
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3-16

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 (-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 2 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 4 Amp 2110-0012

‘ WARNING I

DO NOT USE SL.OW 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 Fiiter 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 11, Since remote operation parallels manual (front panei)
operation, the operator should be thoroughly familiar with the front panel operation of the
instrument before attempting to operate it via the HP-1B.

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 parailel 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 manipuiation 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 [n-
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-1B 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-1B 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 109 per year. The -hp- 3336 with Option 004 aging rate is
specified at less than = 5 x 10~ 8 per week.

3-110. 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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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 h

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.

Model 3336A/B/C
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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 parallei,
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 (DAY, 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 (ATN)—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-]B.

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

End or Identify (EOI})—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 ideai 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,
“FR19.5MH”’ 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:

DATA
Data Send (to -hp- 3336)
Data Receive (from -hp- 3336)
TRIGGER
(" REMOTE
LOCAL
LOCAL LOCKOUT
CLEAR LOCKOUT/SET LOCAL
System < CLEAR
Management 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 controiler
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 Messqge Implementa-
tion Table in Appendix C for Table 3-1. The appropriate con-
trofler 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 al the instrument
rather than at the controfler. Consequently, there is no controlier
message that implements this message. This does not diminish the
importance of this message to the operator. Study it carefully in
furn.

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 shouid 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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Table 3-1. Bus Message Implementation Table.

Model 3336A/B/C

Bus Message

Data

Trigger

Clear

Remote

Local

Local Lockout
Clear Lockout/
Set Local
Pass Control
Serial Poll
{Status Byte)

Abort /O

Reguire Service

Select Code
Device
Address Listen

Talk

Description

Qutput text and variables ta single
devices.

Qutput single characters.
Input data from a device.
Input single characters.

Specify addressed and send data in
ASCH form.

Output data to multiple histeners.
Transfer data from device to device.

Send a “Graup Execute Trigger™” 10
all devices.

Send @ Group Execute Trigger’ ' to
selectsd devices.

Clear sil devices
Clear selzcted devices.

Enable remote mode on all devices.
Device will remote when addressed.

Set remote on selected devices.,

Returr- selected device to front
panel cantrol.

Prevent all devices from returning to
local mode.

Set local mode and disable |ocal
lockout on al! devices.

Transfer bus management to
ancther controller.

Input the Status Byte of a selected
device.

Clear all bus operations and return
the bus management 10 the system

controlier,

Request Service from the controller.

Controller Instrument #1

Sample Implementation

ng

Instrument #2

_¥es

—— __yes -

—_— _ yes .

Noarmally originates from the
device.

“ Controllers can send the Requires Service message. however, normally this message originates from the device. The -hp- 3336 can send this message. |t will not res-
pend to a service request from another device 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.

3-133. Implementation. The syntax and mnemonics for the program statement(s) that im-
plements the Remote Message are found in the controller documentation. Cnly 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 desecrip-
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, Ciear
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 L.ocal 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.

3-139. 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.

3-23



Operation Model 3336A/B/C

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 polied 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 Message 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

3-24



Model 3336A/B/C Operation

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.

76 5 43210 Status Byte Bits
FRFxSSSS F=Flag; R =Request Service; S=Status

L1 = Program String Error

1 = Sweep Stopped

“——1 = Sweep Started

~———1 = System Failure (Main Oscillator Unlocked, Ext. Ref, Unlocked)

“——1 = Sweep Flag (Sweep in progress)

Ll = Service Requested

“~——1 = 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 (1) 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 someiimes 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.
ASCHl Binary Octal Decimal Hexadecimal
Instruction Code Code Code Code Code
Entry
Parameters
Frequency F 01000110 106 70 48
F 01000110 106 70 46
or F 01000110 106 70 46
R 010100190 122 82 52
Amplitude A 01000001 101 65 41
M 01001101 115 77 4D
Phase P 01010000 120 80 50
H 01001000 110 72 48
Sweep Start ) 01010011 123 83 53
Frequency T 01010100 124 84 54
Sweep Stop S 01010011 123 83 53
Frequency P 01010000 120 80 50
Marker M 01001101 1156 77 4D
Frequency F 01000110 106 70 46
Sweep Time T 01010100 124 84 54
| 01001001 111 73 49
Digits
%] [] 00110000 060 48 30
1 1 00110001 061 49 31
2 2 Q0110010 062 50 3z
3 3 00110011 063 51 33
4 4 00110100 064 52 34
5 5 00110101 065 53 35
6 6 Q0110110 066 54 36
7 7 00110111 ce7 b5 37
8 3 00111000 070 56 38
9 g 00111001 071 57 39
00101110 056 46 2E
+ + 00101011 053 43 2B
- - 00101101 0b5 45 2D
Units
Hertz H 01001000 110 72 48
H 01001000 110 72 48
or H 01001000 110 72 48
z 01011010 132 90 9A
Kilo-Hertz K 01001011 113 75 8B
H 61001000 110 72 48
Mega-Hertz M 01001101 115 77 4D
H 1001000 110 72 48
dBm D 01000100 104 68 44
B 01000010 102 66 42
Degrees D 01000100 104 88 44
E 01300101 105 69 45
Seconds S 01010011 123 B3 53
E 01000101 105 69 45
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Table 3-2. Instrument Programming Codes—Data Receive.

ASCll Binary Octal Decimal Hexadecimal
Instruction Code Code Code Code Cade
Leveling Loop Speed
Fast F 01000110 106 70 46
Leveling L 01001100 114 76 4Cc
Off 2} 30110000 Q60 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 115 77 40
D Q01000100 104 68 44
1 0110001 061 49 3
Mode 2 M 01001101 1156 77 4D
D 01000100 104 68 44
2 00110010 062 50 32
Sweep Mode
Linear Sweep ) 01010011 123 83 53
M 01001101 115 77 4D
1 0011001C 061 49 31
Log Sweep s 01010011 123 83 53
M 01001101 116 77 4D
2 00110010 062 50 32
Assign Zero A 01000001 101 65 a1
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 89 45
plus one digit (Q 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
B 01006010 102 66 42
C Q1000011 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
| 01001001 11 73 49
J 01001010 112 74 4A
K 01001011 113 75 4B
L 01001100 114 76 4C
M 01001101 1156 77 4D
N 01001110 116 78 4E
o} 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 twice '"SS55". The first 'S8 resets the sweep to start conditions and the second 'S8 starts the

sweep.
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Table 3-2. Instrument Programming Codes—Data Receive (Cont'd).

Operation

Instruction

Qutput Selection by Model

Mode! 333BA
75 ohm

150 ohm

600 ohm

Model 33368
75 ohm

124 ohm

135 ohm

800 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

ASCH
Code

W—O N—0O = —=0C

=0 W—0 0O~—-0 = -—=0

= =k N—0 = —0O

-7 v

WP SOl

Binary
Code

01001111
01001001
00110001

01001111
01001001
00110010

01001111
01001001
00110011

01001111
01001001
00110001

01301111
¢1001001
00110010

01001111
c1001001
c011001

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
111
061

117
1
116

117
111
063

117
111
061

117
111
062

117
111
063

117
111
064

117
111
061

117
062
062

115
101
060

115
101
102

116
12C
080

115
120
061

101
102
060

101
102
0861

Decimal
Code

79

49

79
50
50

Hexadecimal
Code
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HP-IB programmer:

—Afx2 —display BUS ADDRESS
—Af-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 1 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 psec 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 EQOS character sent after (or at a convenient place before) the 48th
character. Data Transfer Mode 2 must be remotely programmed. The instrument will re-
matin in Mode 2 until Mode 1 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 1 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 Enabie 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 Enabie Enable Enable Mask
MSO Enable Enable Enabie 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 exampie, the instruction ABI
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, FL1, 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.
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3-160. Data (Receive). In addition to the information about the instrument encoded into
the Status Byte (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
—Amplitude

—Phase

—Sweep Start Frequency
—Sweep Stop Frequency

—Sweep Marker Frequency

—Amplitude Blanking On/Off

—Sweep Time

—Output Impedance
—Programming Errors

—Sweep Mode (l.og/Linear)

—Amplitude Modulation (On/Off)
—Phase Modulation (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.

Instruction

Interrogation

Frequency

Ampiitude

Phase

Sweep Start Frequency

Sweep Stop Frequency

ASCH
Code

-Ww— ITV— TP — TMTM— JmT—

mw —

Binary
Code

01001001
01000110
01010010

01001001
01000110
01000110

01001001
01000001
01001101

01001601
01010000
01001000

01001001
010310011
01010100

01001001
0101001
01010000

Octai
Code

11
106
122

111
106
106

111
101
115

111
120
110

111
123
124

111
123
120

Decimal
Code

73

82
73

70
73

77
73

72
73

84
73

80

Hexadecimal
Code
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Table 3-3. instrument Programming Codes—Data Send (Cont'd}.

ASCII Binary Dctal Decimal Hexadecimal

Instruction Cods Code Code Code Code

Sweep Marker Frequency | 01001001 111 73 49
M 01001101 118 77 4D

F 01000110 106 70 46

Sweep Time ! C1001001 111 73 49
T 01010100 124 84 54

| 01001001 111 73 49

Output Impedance | 01001001 111 73 493
0 01003111 117 79 4F

| 1001001 111 73 49

Sweep Type | 016010601 111 73 49
S 01010011 123 83 53

M 01001101 115 77 ap

Amplitude Modulation State | 01001001 111 73 49
M G1001101 123 83 53

A 01000001 101 65 41

Phase Modulation State | 1001001 111 73 49
M 010017101 123 83 53

P 01010000 120 80 50

Error Codes | 01001001 111 73 49
E 01000101 1056 69 45

R 01010010 122 82 52

Amplitude Blanking State | 01001001 111 73 49
A Q1000001 101 656 41

B ¢10C0010 102 66 42

Fast Leveling | 01001001 111 73 49
F 01000110 106 70 46

L 01001100 114 76 4C

Carriage Return CR 00001101 15 13 D
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 = ASCII digits @ through 9
) = ASCII digit @ (zero)
. = ASCII decimal point
- = ASCII minus sign
CR = ASCII carriage return
LF&EOI = ASCII line feed concurrent with EOI 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 foliows:

FR DDDDD.DDDDDD HZ CR LF&EOI For frequencies with more than 3 signifi-
cant digits after the decimal point.
or
FR DDDDDDDD.DDD HZ CR LF&EOI For frequencies with less than 3 significant
digits after the decimal point.
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b. Amplitude. After receiving ‘‘TAM”’, the -hp- 3336 will send its output amplitude, in
dBm, formatted as follows:

AM #0000¢ DD.DD8 DB CR LF&EOI A minus sign will replace the first zero if
the value is less than @ dBm.

¢. Phase. After receiving ““IPH”’, the -hp- 3336 will send its phase shift, in degrees, for-
matted as follows:

PH 03000DDD.D# DE CR LF&EOI A minus sign will replace the first zero if
the phase shift is negative.

d. Sweep Start Frequency. After receiving ““IST”’, the -hp- 3336 will send the frequency
in Hz, formatted as follows:

ST DDDDD.DDDDDD HZ CR LF&EOI For frequencies with more than 3 signifi-
cant digits after the decimal point.
or
ST DDDDDDD.DDD HZ CR LF&EOI 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.bDDDDD HZ CR LF&EOI For frequencies with more than 3 signifi-
cant digits after the decimal point.
or
SP DDDDDDDD.DDD HZ CR LF&EOI 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-
¢y in Hz, formatted as follows:

MF DDDDD.DDDDDD HZ CR LF&EOQOI For frequencies with more than 3 signifi-
cant digits after the decimal point.
or
MF DDDDDDDD.DDD HZ CR LF&EOQOI For frequencies with 3 or less significant
digits after the decimal point.

g. Sweep Time. After receiving “‘ITI"’, the -hp- 3336 will send the time in seconds, for-
matted as follows:

T1 #40000DD.DDD SE CR LF&EOQI

h. Output Impedance. After receiving “10I’’, 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 D
150 ohm D
600 ohm D

(|
B
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3336B 75 ohm D=1
124 ohm D=2

135 ohm D=3

600 ohm D=4

3336C 50 ohm D=1
75 ohim D=2

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

ER D CR LF&EOQOI
The digit D 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 1 or 2 indicating
the sweep mode is linear (1) or logarithmic (2) formatted as follows:
SM D CR LF&EOI
k. Amplitude Modulation, After receiving ‘‘IMA”’, the -hp- 3336 will send the digit @ or
1 indicating amplitude modulation is Off (#) or On (1) formatted as follows:
MA D CR LF&EQI
1. Phase Modulation. After receiving ‘‘IMP’’, the -hp- 3336 will send the digit @ or 1 in-
dicating phase modulation is Off (@) or On (1) formatted as follows:
MP D CR LF&EQ!
m. Amplitude Blanking. After receiving ‘‘1AB’’, the -hp- 3336 will send the digit & or 1
indicating amplitude blanking is Off (#) or On (1) formatted as follows:
AB D CR LF&EOQI
n. Fast Leveling. After receiving ‘‘IFL”’, the -hp- 3336 will send the digit @ or 1 indicating
that fast leveling is Off (@) or On (1) formatted as foliows:
FL D CR LF&EQI
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APPENDIX A

Detailed Implementation of Bus Messages

3-A-1. Introduction.

Appendix A

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:

Message

Remote

Local

Local Lockout

Clear Lockout/Set Local
Clear

Data (send)

Data (receive)

Serial Poll (status byte)
Trigger

Require ervice

Pass Control
Abort1/0

Handshake
Functional Diagram
Timing Relationship

3-A-3. Codesusedinthese 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.
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To enter the REMOTE mode:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOI sequence on Data lines

/_—[—'\

T F X T X ? - $

L -hp- 3336 listen address
universal untalk {137g}
universat unlisten (077g)

To remain in the Remote mode:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EO!

X X X T X

Figure 3-A-1. Remote Message.

To enter the LOCAL mode:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOQI (— sequency on Data lines
T F X T X 2 U s soH
‘ —C universal “Go To Local’’ (001g)
-hp- 3336 listen address
controller talk address
- universal unlisten {077g)

Figure 3-A-2. Local Message.

To enable LOCAL LOCKOUT:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EQI sent on Data lines

"

T F X T F 2] 0]

L universal ‘‘Local Lockout” {021g)

To maintain LOCAL LOCKOUT:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOI

X X X T X

A-2 Figure 3-A-3. Local Lockout.
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To clear LOCAL LOCKOUT and SET LOCAL:

BUS MANAGEMENT LINES

ATN |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 EO! sent on Data lines

T F X X X DC4
universal Device Clear {0244)
The -hp- 3336 will respond to this message while in LOCAL as wel as REMOTE.
To CLEAR selected devices:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOI

: sent on Data lines

T F X X X 2 $ EOT
universat Selected Device Clear
{0044)
-hp- 3336 listen address

universal unlisten (077 g}

Figure 3-A-5. Clear.
A-3
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To send specific programming instructions to the -hp- 3336 using the DATA mess=age:
First:
BUS MANAGEMENT LINES

ATN IFC SRQ REN EOI sequence on Data lines

—L—

T F X T X ? v $

th- 3336 listen address

controller talk address

universal unlisten (077g)

Second:

BUS MANAGEMENT LINES

ATN |IFC SRQ REN EOI ( sequence on Data lines
F F X T X ‘Programming Codes®
NOTE

The -hp- 3336 must already be in REMOTE.

A4

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

ATN IFC SRG REN EOQI
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*

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

,._[_ﬁ

L-hp- 3336 listen address

controller talk address

universal unlisten {077g)

sequence on Data lines

sequence on Data lines

'Interroga te Program Instruction '

——

Llisten address of device

receiving data

-hp- 3336 talk address

universal unlisten (077g)

r_ sequence on Data lines

sequence on Data lines

"The -hp- 3336 will return the interrogated information '

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

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOQI

T F X X X

Second:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EO
F F X X F*
Third:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOI

T F X X X

sequence on Data lines

[

? CAN D 5

Lcontroller listen address

-hp- 3336 talk address

f

universal Serial Poll Enable (0303}

- universal unlisten (07 7g)

send on Data lines

Status Byte

sent on Data lines

e

EM

L universal Serial Poll Disable

{031g)

Figure 3-A-8. Serial Poll (obtaining the Status Byte).

A-6




Appendix A

To cause simultaneous action in all devices capable of responding:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOI sent on Data lines

T F X T X 8S

-

universal Group Execute Trigger

{101g)
To cause simultaneous action in selected devices:
First:
BUS MANAGEMENT LINES
ATN IFC SRQ REN EOI ’, sequence on Data lines
T F X T X U + 6
L device #2 listen address
device #1 listen address
controller talk address
N universal unlisten {07 7g)
Second:
BUS MANAGEMENT LINES
ATN [FC SRQ REN EOI BLS sent an Data lines
F F X T X l
universal Group Execute Trigger
{010g)

Figure 3-A-9. Trigger.

To send the REQUIRE SERVICE message:
BUS MANAGEMENT LINES

ATN IFC SRQ REN EQI

X X T X X

Figure 3-A-10. Require Service.
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To PASS CONTROL of the HP-IB from one controller to another:

First:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOQOI sequence Data lines

T F X T X r? U 9°
LIisten address of controller to

receive bus control

tatk address of controller giving
up bus control

S———————— universal unlisten {07 7g)

Second:

BUS MANAGEMENT LINES

A N | i
TN IFC SRQ RE EOQ H[T sent on Data lines

F F X T X [
universat Take Control (0115}

i

Figure 3-A-11. Pass Control.

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

BUS MANAGEMENT LINES

ATN |IFC SRQ REN EQI
X T X X X

Only the system controller has this capability.

A-8

Figure 3-A-12. Abort }0.
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3-A-4. Handshaks.

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 DAYV are controlled by the talker.
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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 DAV, 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.

Ti T2Ts TaTs

| | - Lo .
' 1 %% : B
DIO LINES E ' oLy :

(ONLY ONE LINE | ! | | [ H it
SHOWN AS AN EXAMPLE) | | MR

Dav

Te Tz Ta Ts Tio Tu TizTida

NRFD , ! . ;
\ | | | | 1
AT { PTEAAYD)
NDAC 70000 | 7722772
‘-_Pi_-; e — ra—— Py —-—-—;-—P‘—'-l
Period in which data is \\\\\\\Q Period in which all
guaranteed to be valid. m : :;;zteners become ready for
a.
/777477 Period in which all

listeners accept data.
List of Events for Handshake Process

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

P,
- Acceptors initialize NRFD to low (True - none are ready for data), and set
NDAC to low (True - none have accepted the data).
T, Source checks for error condition (both NRFD and NDAC high), then
places data byte on DIQ lines.
P, Source delays to allow data to settle on DIO lines.

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

Ta

Ts

Ts

T,

Py
(T7-Tso)
Ts *

Ts

TlO

Py
(Tio—Ti2)
T11

Ty

T)3

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

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

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

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

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

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

Source changes data on the DIO lines.

Acceptors, upon sensing DAV High set NDAC low in preparation for next
cycle. NDAC goes low as the first accepior sets it iow.

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).

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

Source delays to allow data to settle on DIO lines.

Last acceptor indicates that it is ready for the next data byte by setting
NRFD high: NRFD signal line goes high.

Source, upon sensing NRFD high, sets DAV low (o indicate that data on
DIQ lines is settled and valid.

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

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

Last acceptor sets NDAC high to indicate that it has accepted the data (as
at Ty ).

Source, having sensed that NDAC is high, sets DAV high (as at T, ).
Source removes data byte from DIO signal lines after setting DAV high.

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

T, and T,.

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




Table 3-A-1. ASCIl Character Codes.

Appendix A

ASCIl EQUIVALENT FORMS ASCI EQUIVALENT FORMS ASCIH EQUIVALENT FORMS ASCI EQUIVALENT FORMS
Char. Binary Octal Dec Char. Binary Octal  Dec Char. Binary Octal Dec Char. Binary Octal bec
NULL | 00Q0J0GC 000 C space | U010000C (40 3z @ o1adooos 100 64 01130000 140 96
S0H DOQOIN0T - 04! 1 051300G1 041 a3 A 01000001 101 65 a 01100001 141 97
STx | oooooca 002 2 0010000 K2 34 3 crouooe 102 86 G 01100010 142 58
ETx | 00000011 003 3 # 0CUO001 043 35 c 01000011 103 67 c 01100011 142 ag
EOT | 00OG0I00 004 4 S 0100100 D44 k) o] 01000100 104 68 d Gr100105 144 V30
ENG | 000OCTOT Q05 5 # 00100101 (45 a7 E 01000101 105 59 e 01100101 145 10
ACK 000G Qo8 & & 00100110 (48 38 F 0conn 108 0 f 21100110 146 102
BELL | DoooO1*1 007 7 00100111 04t 33 G a1000111 07 7 bl o1paI11 147 03
88 40001000 19 ] { 20101000 050 40 H 01001006 110 72 n 41101000 150 104
HT 00001061 g1 8 } 0611001 051 41 1 [IAICHIE IR | 73 1 oH11n0T - 151 105
LF oooo1G1g 012 19 . 00101010 052 42 J s 112 74 I 01101010 152 106
Vs 0000101 (3 1" + 00101041 053 43 S 0100101 123 75 k arp 153 107
FF [ooc11n0 014 12 ., 00101100 054 44 L 0010 14 76 01101100 *54 108
CR opoo1101 015 13 - 00101491 055 a5 M a101113° 1's 77 m 01131101 155 108
SO fopooing 016 14 0010113C 036 46 N o010 116 78 n gnoing 1se 110
SI poogorint 07 15 / 000 057 47 ol 01001111 117 79 o o1 157 11
DLE 00010000 020 16 4 S0110000 060 48 e 01Gwoon 120 8G D GT10000 160 112
oC. . 00010001 021 17 1 20010001 08t 48 Q Q10100CY 121 g1 g 01410001 161 13
DC: G60010010 022 18 2 GO1+0C10  oez2 50 R J1o100tg 122 a2 f §1110010 162 114
2o} ‘ 0eo1t01Y 023 19 3 001100t 063 51 E 0101001t 123 83 H 01110011 163 15
OC: | 00010100 D24 20 4 06110100 084 52 T 01010100 124 84 t 01119100 164 116
NAK | 00010101 025 21 5 00110101 0R3 53 U 01075101 125 85 u 01110161 165 17
SYNC | coora1to 028 22 § 00110170 066 34 Y QioInIa 126 86 v orgnIn 58 118
ET8 | ocotovtr 027 23 7 00113101 087 55 w oo 1Ew 87 w oo 1e7 119
CAN Q0011900 030 24 ] 051000 a7l 56 X 01011000 136 88 ® 91141006 17D 120
Er F O0G11001 O3 25 g [s[eR AR ] 57 ¥ a191+001 30 8% v griest 19 121
SUB | ooo1tid 032 26 [N R T4 I oiedod 58 z oipnmo 132 1] ’ Q1111003 72 122
ESC a0c1101 033 2F OCri+ar1t 573 59 r 01011011 33 91 . [sARRRIvARI 173 123
Fs 00017100 034 26 << ant 1100 o7 60 4 Q11100 134 a2 artiion 17a 124
GS { oocoinize aEs 24 = 2011001 075 B } o101 135 93 Fing 7S 25
RS 001110 D3A an > [EEER R R 62 ) 01011110 136 94 B ariing f7E 126
ad 0O01T 101 (st 31 » (000 e 63 — PALAR RN 137 a5 ol =N o1 177 127




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 1. 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 EQS character is received (see Paragraph 3-156).

3-B-3. In addition to the program times, each character requires 150 to 200 useconds to be
received from the HP-1B. 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-B-1. Programming Code Execution Time.

Numeric Data in Entry Parameter Strings 1.7 ms per digit
Frequency FF.FR 6.5 ms
Delimiter HH,HZ,KHMH 10.9 ms
Start Frequency ST 6.5ms
Stop Frequency SP  6.5ms
Marker Frequency MF 6.5 ms
Delimiter HH,HZ KH ,MH 7.5 ms
Sweep Time ST 5ms
Delimiter SE H5ms
Amplitude AM B ms
Delimiter DB 165 ms
Phase PH 5 ms
Delimiter DE 2B ms
Qutput Impedance o 9ms
Store (#} SR 20 ms
Recall (#) RE 975 ms
Assign Zero Phase AP 10 ms
Start Single Sweep §S 50O ms
Start Continuous Sweep SC 500 ms
Interrogation [l{mnemonic)] 5 ms + {mnemonic time)
Mask Service Request MS 2ms
Sweep Mode SM 3 ms
Programming Mode MD 2ms
Amplitude Blanking AB 2.5ms
Fast Leveling FL 4.5ms

B-1



Data

Trigger

Clear

Remaote

Local

Local Lockout
Clear Lockout/!
Set Local
Pass Control
Serial Poli

{Status Byte)

Abort /O

Require Service

*Cantroliers can send the Requires Service message, however, normally this message originates from the device. The -hp- 3336 can send this message. It will not res-

APPENDIX C

-hp- 9825A Bus Message Implementation Table

Select Code
Device
Address Listen
Talk
Descrigtion

Output text and variablas to single
devices.

Cutput single characters.
Input data from a device.
Input single characters.

Specify addressed and send data in
ASCI form.

Qutput data to multiple listeners.

Transfer data from device to device.

Send a 'Group Execute Trigger’' to
all devices.

Send a “‘Group Execute Trigger'’ to
selected devices.

Clear all devices.
Clear selected devices.

Enable remote mode on all devices.
Cevice will remote when addressed.

Set remote on selected devices.

Return selected device to frant

panel control.

Prevent all devices from returning to
local mode.

Set local mode and disabie local
lockout on all devices.

Transfer bus management to
another centroller.

Input the Status Byte of a selected
device.

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

Request Service from the controller.

pond te a service request from another device or controliar.

Contraller Instrument #1 Instrument #2
-hp- 9825A -hp- 3336

7 ) 7

21 04 _

|53 § o

8] D B o

Sampls Implementation

wrt 704,"FR20.25MH" yes
wtb 704 A yes i
red 704 A yes
rdb (704)—~A Yes —
cmd 7,77U8"","FR20,26MH" yes _
wrt "SYN1,8¥YN2",""AM-24.37DB"’ .
cmd 7, U?US17,AM-24.370B" yes o
emd 7, DT yes o
trg 7 no i
trg 711 no
ce7 R yes
clr 704 ) e _ YES
rem 7 U yes .
rem 704 yes
lcl 704 ves
o7 _ - S yes
el 7 _ . _._yes
pct 723 yes —
rds (704) - A yes
cli 7 no
Criginates from the device. yes




Model 3336A/B/C

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-

Performance Tests

SECTION IV
PERFORMANCE TEST

mance of the instrument:; in other tests, the result is a pass/fail indication.

Table 4-1. Specifications.

Warm-Up Time:

30 minutes
AMPLITUDE

Maodel 3336A:

Model 3336B:

Model 3336C:

14

FREQUENCY

Range:
Model 3336A;
Model 33368:
Model 3336C:

Resolution:

75 ohm unbaianced
150 ochm balanced
600 ohm balanced

75 ohm unbalanced
124 ohm balanced
135 ohm balanced
600 ochm balanced

50 ohm unbalanced
75 ohm unbalanced

1 uHz for frequencies < 100 kHz
1 mHz for frequencies = 100 kHz

Aging Rate: {instruments without Optian 0C4)
+5x 10 ®per year (20° to 30°C}

75 ohm output
150 ohm output
600 ohm output

75 ohm output
124 ohm qutput
135 ohm output
600 ohm output

50 ohm output
75 ohm output

10 Hz to 20.999 999 998 MHz
10 kHz to 2.089 999 998 MH:z
200 Hz tc 109.999 999 kHz

10 Hz to 20.999 999 959 MHz
10 kHz to 10.999 989 999 MHz
10 kHz to 2.099 399 999 MHz
200 Hz to 109.999 999 kHz

10 Hz to 20.999 989 999 MHz
10 Hz to 20.999 999 9589 MHz

—-72.99 to + 7.00 dBm
—78.23t0 +1.76 dBm
—-72.99 to + 7.00 dBm

-72.99 10 +«7.00 dBm

78.23 t0 +1.76 dBm
-78.23t0 +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 10 kHz for the 50, 75 and 600 ohm outputs; specified at 50 kHz for the 124, 135 and
150 chm outputs, after 30 minutes warmup.

+ .05 dB, tor 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)

4-1



Performance Tests

Table 4-1. Specifications {Cont’d)

Model 3336A/B/C

for the 124, 135 and 150 chm outputs.
Model 3336A
75 ohm output
150 ohm cutput
600 ohm cutput
Model 3336B
75 ohm ocutput
124 ohm output
135 ohm output
800 ohm output
Model 3336C
50 and 75 ohm outputs

Attenuatar

Attenuation

10 to 19.99 dB
20 to 39.99 dB
40 to 79.99 dB

Attenuator Accuracy.

Warm-Up Time:

30 minutes
MAIN SIGNAL OUTPUTS
@n Carrier Return Loss:

Model 33368A
75 ohm output
150 ohm output
Model 3336B
75 ohm output
124 ohm output
135 ohm output
Model 3336C
50 ohm output

75 ohm output

*Return Loss of 50 ohm output 1s =

Flatness. referenced tc amplitudes at 10 kHz for the 50, 75 and 600 ohm outputs; referenced to amplitudes at 50 kHz

Accuracy: (instruments without Option Q05)

10Hz 200 10K 50K 109K 2.09M  20.9MHz
l + .1 dB(+ .07 dB with Option 005) J
| + .12 dB ]
I + .25 dB J
10Hz 200 10K 50K 109K 2.03M 10.9M 20.9MHz
[ + 108 (x .07 dB with Option 005) |
> 15¢8 l + . 1dB
= .12 dB I
L + .25 dB T
10Hz 20.9 MHz
[ + 1 dB (+ .07 dB with Option 005} |
10Hz ™ 10M 20.9MHz
+ .1dB + .15dB + .2dB
+ .154dB +.2dB +.25dB
+ .2dB + 2548 +.3dB
NOTE

Amplitude Accuracy is the sum of Absolute Accuracy and, as heeded, Flatness and

10Hz 10K 30K 2.09M 10.9M 2.09MHz
| > 30 dB |
[~ 2048] > a0 a8
10Hz 10K 30K 2.09M 10.9M 20.9MHz
i > 30 dB li
> 20 dB > 30 dB
= 20dB| » 30 dB J
10Hz 10K 30K 2.09M 10.9M 20.9MHz
> 30 dB | > 2548°
> 30d8

30 dB to 20.9 MHz with Option 005,

42



Model 3336A/B/C

Table 4-1. Specifications {Cont’d)

Balance:
Model 3338A 300Hz 10K 50K 2.09MHz
150 ohm output | > 36 d8 |
600 ohm output | > 38dB
Model 33368 300Hz 10K 50K 2.09M 10.9MHz
124 ohm ocutput > 30 dB |
135 ohm output > 36 dB '
600 chm output > 38 dB

SPECTRAL PURITY
Integrated Phase Noise:

Model 3336A ancd 33368
< - 72 dB, for a 3 kHz band, centered 2 kHz either side of a 20 MHz carrier.

Modei 3336C

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

Phase Jitter:

.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 wili exceed these values with respect to the carrier:

10Hz 30 50 10K 100K ™ 5M 20.9MHz
l - 35dB T_ 50dB l ~60dB -56d8 | —-50dB Fast Leveling Off
L — 50dB I -60dB} —55d8 | - 50dB Fast Leveling On

Spurious; (dc to 200 MHz except where noted)

All non-harmonically related signats from dc to 200 MiHz 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 Q05

75 ohm output — 100 dBm — 115 dBm

150 chm output - 100 dBm {to 10 MHz) - 100 dBm (to 10 MHz)
600 chm output” - 100 dBm {10 10 MHz} - 100 dBm {to 10 MHz)
Model 33368 without Option 005 with Option 005

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 without Option 005 with Option 005

50 ohm output - 100 dBm - 115 dBm

75 ohm output - 100 dBm -115 dBm

*Line related signals from the 600 ohm outputs will be more than 70 dB below the carrier or — 83 dBm whichever is greater.
Amplitude 8lanking:

Maximum signal output during amptitude bianking: < — 85 dBm

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

Performance Tests



Performance Tests Model 3336A/B/C

Table 4-1. Specifications (Cont’'d)

PHASE OFFSET

Range:
+ 713.9° with respect to arbitrary starting phase or assigned zero phase.
Resolution: 0.1°
Incremant Accuracy: + 0.2°
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.

H

.15 dB, Fast Leveling, 10 kHz to 20 MHz, .03s Sweep Time.

I+

Sweap 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}

Phase Continuity:

Sweep is phase continuous over the full frequency range
AMPLITUDE MODULATION
Modulation Depth: O to 100 %
Modulation Frequancy Range: 50 Mz to 50 kHz
Envelope Distortion: < — 30 dBc to 80% maodulation
Input Impedance: >20 k O
PHASE MODULATION
Range: O to + 850°
Linearity: < + .5% of peak to peak deviation from best fit straight line.

Modulation Frequency Range: dc to 5 kHz
Input Sensitivity: = 5 V peak for ~ 850° phase shift (= 170°/valt)

Input Impedance: =20 k @

HP-IB CONTROL
Frequency Switching Time: (Time to settle to within 1 Hz to final value, exciusive of programming and processing time)
< 10 ms for 100 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 @B of final value, exciusive of programming and processing time)

< 500 ms
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Model 3336A/B/C

Table 4-1. Specifications (Cont’d)}

AUXILIARY OUTPUTS

AUX 0 dBm:
Frequency range is frem 21 MHz to 60.998 929 999 MHz {underrange to 20.000 000 001 MHz). Amplitude is

0 dBm {50 ohmj.

SYNC OUT:
Square wave with Vhigh = 1.2V, Vigw < 0.2 Vinto 50 ohms, 1o synchronize ather instruments to the Main Signal

Qutputs. Level transition eccurs at Main Signal Output zero crossing.

REF OUT:
C dBm {50 ohm), 1 MHz signal for phase-locking additional instruments to the Model 3336.

10 MHz OVEN OUT:
Instruments with Option 004, cnly. 0 dBm {50 ohm}, 1G MHz signal from a temperature stabilized, crystal oscillatcr

for phase-locking the Model 3336 or other instruments.

X DRIVE:
0 to > + 10 Vde linear ramp propoertional to the sweep frequency. Linearity, + 1% of final value, 10% to 90%,

best fit straight line.

Z BLANK:
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

MARKER:
TTL compatibie high to low level transiticn at the programmed Marker Frequency.

AUXILIARY INPUTS

EXT REF IN:
For phase-locking the 3336A/B/C to an external frequency reference. Signal from 0 dBm to + 20 dBm (50 ohm)
Signat frequency must be within 1 x 10-%'aof 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 frem an External lLeveling voltage source to regulate the signal amplitude at a remote point. Input

Sensitivity: 1 dB/Volt, £.25 dB
OPTION 004, HIGH STABILITY FREQUENCY REFERENCE
Aping Rate:

+ 5 x 10~ 8 per week after 72 hours continuous operation.
+ 1 x 107 per month after 15 days continuous operation.

Ambient Stability:
+ 5 x 10 -8 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

Attenuation 10Hz 20 MHz
10 t0 19.99 dB + .035 d8
20 to 39.99 dB + .06 dB
40 to 79.99 dB + .1 dB

Performance Tests
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4-6

Table 4-1. Specifications (Cont’d)

GEMNERAL

Operating Environment:
Temperature: 0° to 55°C
Relative Humidity: <85%, 0° to 40°C
Altitude: < 15,000 ft. (< 4600 meters}

Storage Environment:
Temperature: — 50° to + 65°C

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

Power Reguirements:

106/120, 220/240V, +5%, ~10%, 48 to 66 Hz, 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 Ibs.) net, 15.5 kg (34 ibs.) 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.

¢. 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 Paragraph No.
Frequency Accuracy 4-12
Absolute Amplitude Accuracy 4-14
Amplitude Flatness (75 ohm output only) 4-16
Harmonic Distortion 4-27
Spurious Response 4-29

Model 3336A/B/C




Model 3336A/B/C

Performance Tests

Table 4-2. Recommended Test Equipment

INSTRUMENT

CRITICAL SPECIFICATION

REQUIRED FOR

RECOMMENDED MODEL

Electronic Counter

Digitai Voltmeter

Wave Analyzer

Synthesizer

Unbalanced
Directional
Couplers

50  Transmissio
75 1 Transmission/Reflecticn Kit

Frequency Measurements
Range: to 20.9 MHz
Resolution: 8 digits
Accuracy: =1 part/109

Time Interval Average
Resolution: .1 ns

dc Function

Ranges: .1V, 1V, 10V, 100V
Accuracy: t .2%
Resolution: 4% digits

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

de function
Ranges: .1V, 1V, 10V, 100V
Accuracy: + .05%
Resolution: & digits

ac Function
Ranges: 1V, 10V, 100V
Accuracy: + .15% at 10 and
50 kHz
Resaolution: 5 digits
Frequency Range: 15 Hz to
50 kHz
Amplitude Accuracy: * .5 dB
Spurious Response: < - 80dBc

Y-Axis output

Frequency Range: 200 Hz to
20.9 MHz

Amplitude Range: - 60 to
+13 dBm

Phase Naise: = 70 dBc @
20MHz

Spurious: = — 76 dBc

50 ohm

“requency Range: .1 to
20.9 MHz

Directivity: = 40 dB

75 ohm

Frequency Range: .1 to
20.9 MHz

Directivity: = 40 d8

n/Reflection Kt

= Oper. Ver.
Performance Test
Troubleshooting
Adjustments

< »pHAT<
N

P, A

V, P, A

P 13336C only}

P f{all models)

*Unbalanced Directional Couplers are alsc part of Transmission’Reflecticn kits:

-hp- Mode!l 11652A
-hp- Madel 11652A with Option 008

-hp- Model §328A with Optiens 010 and
040 or 041

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

-hp- Model 3455A with Option 001
{Average Responding Converter}
ot -hp- Model 3490A

-hp- Model 35814 or 3581C

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

-hp- Model 8721A*

-hp- Model 8721A* with Optien 008
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Model 3336A/B/C

Table 4-2. Recommended Test Equipment {Cont’d}

INSTRUMENT

CRITICAL SPECIFICAT'ON

REQUIRED FOR

RECOMMENDED MODEL

Balanced
Directional
Couplers

DC Power Supply

Double Balanced
Mixer

Attenuators

Spectrum Analyzer

Thermal Converter

QOscilloscope

Function Generator

ac Voltmeter

System Voltmeter

124 ohm

Frequency Range: .01 to
10.9 MHz

Directivity: = 40 dB

150 ohm

Frequency Range: .01 to
20.9 MHz

Directivity: = 40 dB

Qutput Voltage:
Qutput Current: = 20 mA

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

Attenuation: 10 dB {fixed)

VSWR: =< 1.02, dcto
20.9 MH:z

input/Qutput Z: 50 ohms

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

1 MHz. 10 MHz, 20.8 MHz

Frequency Range: .1 to
100 MHz
Amplitude Accuracy: + 1 dB
Harmeonic Distortion:
< —B5dBc
Spurious: = -70 dBc

Frequency Range: 10 Hz to
50 kHz

Amplitude Accuracy:

Harmaonic Distortion:
< —65dBe

Spurious: = — 70 dBc

+ 1dB

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: dc to 100 MHz
Defiection: .01V to 10V/DIV
Horizontal

Sweep: .05 us to 1s/DV
Delayed Sweep

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

Ranges: 1 mVto 1V

Freguency Range: 25 Hz to
1 MHz

Scale: Logarthmic

Accuracy: * 2%, 100 Hz to
10 kHz

dc Voltage Range: + 10V
Trigger: External
Trigger Delay: Programmable

P (33368 only)

P {3336A only

V, P, A

-hp- Part No. 5061-1137
-hp- Part No. 5061-1136 (Opt 0C1)

-hp- Part No. 5061-1135

-hp- Model 6214A

-hp- Model 10534A or 10514A

-hp- Model 8491A Option C10

(2 reguired}

-hp- Model 356D

-hp- Model 141T/85538/8552B

-hp- Model 3580A

-hp- Model 11051A/HO7

-hp- Model 1740A

-hp- Model 3312A

-hp- Model 400 € or EL

-hp- Model 3437A
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Model 3336A/B/C

Performance Tests

Table 4-2. Recommended Test Equipment (Cont’d}

INSTRUMENT

CRITICAL SPECIFICATION

REQUIRED FOR

RECOMMENDED MODEL

1 MHz Low Pass Filter

15 kHz Low Pass Filter

High Frequency
Probe

Signature Analyzer

Minimum Loss
Impedance Matching
Pads

Terminations

Resistor

Capacitors

Amplhifier

Frequency Counter

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

Cut-Off Frequency: 15 kHz
Consisting of
Resistor: 10K ohm, = 1%
Capacitor: 1600 pF. £5%
Frequency Range: .1 to
20 MHz
Accuracy: = .5dB
{Diode Detector)

Signature; 4 digit
Hexadecimal
Characters: Q thru 9,
A, C.F.H P U
Logic Thrashoid:
+ 2.2V, high
+ .5V, iow

50 - 756 ohm

50 ohm,

+ 1%
75 ohm, =

1%

1 x 500 .1% .126W
4 x 620 .1% .126W
5 x 7502 .1% .125W
9 x 1350

1 x 150 .1% .126W
T x 22510 1% .6W

1 x 358 1% .1256W
8 x 6008 1% .1256W
1 x 675 1% .126W
1 x 10kl 1% .26W

1 x 1600pF 5% 300V

Gain, 20 dB

Frequency Range:
20.9 MH:z

Input/Cutput Z: 50 ohm

T to

Resolution: .1 Hz @ 20 MHz
Aging Rate: <1 x 10-8/wk for
standard instruments
<5 x 10-9/wk for
Option 004

P {3336C only)

-

<<

R L L L

TTVUVVUVTIVTIUE

rm

PPPPPEPPP P

o
s
—

> >
=

A A A A A = ==

Jag3
TT Electronics Inc
2214 S, Barry Avenue
Los Angeles, CA 30064
{213) 478-8224

-hp- Model 110968

-hp- Model 5004A

-hp- Model 854288

-hp- Model 11048C
-hp- Model 11084B

0698-6364
0698-6800
06898-7363
0698-7364
£698-6774
(757-0980
0698-3242
0698-7408
0698-4194
0757-0340

- Part No.
- Part No.
- Part No.
- Part No.
-hp- Part No.
-hp- Part No.
- Part No.
- Part No.
-hp- Part No.
-hp- Part No.

-hp- Part No. 0160-2223

QB 300
Q-Bit Carp.
P.O. Box 2208
Melbourne, Florida 32901
{3058) 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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Table 4-2. Recommended Test Equipment {Cont’d)

Siemens type
9 REL STP-GAC

Consisting of
Siernens type connector (mi
BNC {m) connector
6", RG 59 coaxial cable
{75 ohm)

INSTRUMENT CRITICAL SPECIFICATION REQUIRED FOR RECOMMENDED MODEL
Adapters BNC {f} to WECQ 440A V.P.AT -hp- Part No. 1250-0556 (2 required)
(33368 only)
BNC (f) to WECO 3568 V. PLA T -hp- Part No. 1250-0591 (2 required)
{33368 only)
BNC (f) to WECO 347 V.P.AT -hp- Part No. 1251-3758 (2 required)
(33368 only)
BNC (ft to 1.6/5.6 (m) V, P AT S 230
{3336A with Option 001 onlyH W & G Instruments Inc.
119 Naylon Avenue
Livingten, NJ 07039
{201) 984-0854
BNC if] to WECO 310 VP, AT -hp- Part No. 1251-3757
{33368 only)
BNC (f} to TRIAX {m!} P -hp- Part No, 1250-0595
BNC (f} to Dual Banana Piug V,P,A T -hp- Part No. 1250-2277
BNC {m) to Dual Banana Pgst Vv, P, -hp- Part No. 1250-1264
Dual Banana Plug (used with V, P, A -hp- Part No. 1251-2816 {4 required)
termination resistors)
BNC () to Type N (m) P -hp- Part No. 1250-0780 {2 required!}
BNC (m) to Type N (f} P -hp- Part No. 1250-0077 {2 required)
Cables 50 ohm BNC {m} to BNC (m}
127 V,P,A T -hp- Model 111704A {2 required)
24" V,PLA T -hp- Model 11170B (2 required)
36" V.P,A T -hp- Model 11170C (2 required)
75 ghm BNC (m) to BNC {m)
8" V.P.A T -hp- Part No. 15582-80010 (2 required)
36" V.P,A T -hp- Part No. 15582-60020 (2 required}
75 ohm BNC {m) to V,P.A T

-hp- Part No. 5060-4444

-hp- Part No. 1250-1448
-hp- Part No. B120-1289
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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.

4-10. PERFORMANCE TESTS.

4-11. The following Performance Tests have been specifically developed to test the -hp-

3336:
Test Paragraph No.
Frequency Accuracy 4-12
Absolute Amplitude Accuracy 4-14
Amplitude Flatness 4-16
Attenuator Accuracy 4-18
Phase Increment Accuracy 4-20
On Carrier Return Loss 4-22
Output Balance 4-25
Harmonic Distortion 4-27
Spurious Signals 4-29
Amplitude Modulation Envelope Distortion 4-31
Phase Modulation Linearity 4-33
X Drive Linearity 4-35
Integrated Phase Noise 4-37

4-12. Frequency 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°Q)
+5 x 10 —8 per week, Option 004

Required Equipment;

Electronic Counter -hp- Model 5328A
with Option 010
75 ohm Feedthru Termination -hp- Model 11094B

a. Connect the equipment as shown in Figure 4-1.

b. Set the 3336 (DUT) output amplitude to + 7.00 dBm (75 ochm 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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Model 3336A/B/C

To determine the overflow digit, measure the output frequency with 1 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.

ELECTRAONIC
COUNTER

AHI-Z}
:]L;

{

FEEDTHRU j/

/5ohm
o e T

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 chm output
600 ohm output
3336C 50 ohm output

75 ohm output

Required Equipment:
AC Voltmeter

Terminations: all 0.1% or better

3336A 75 ohm
150 ohm
600 ohm

75 ohm
124 ohm
135 ohm
600 ohm

50 ohm
75 ohm

3336B

3336C

4-12

.05 dB at 10 kHz
.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

HH+ +H+HH H+H T+

-hp- Model 3455A
with Option 001
(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




Model 3336A/B/C

NOTE

Performance Tests

The ac voltmeter used in this test must be accurate to +.15%

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 ochm output, use a 600 ohm ter-

mination,
AL VUL\Mt!tH
~hp- 3336 | 3
B
- ﬁl |

JJJ I
| wgﬂgg
44444

! R |

”T

Figure 4-2. Absolute Amplitude Accuracy Equipment Set Up.

b. Refer to the following table for Step c.

3336A

3336B

3336C

¢. 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

OUTPUT AMPLITUDE FREQUENCY NOMINAL MINIMUM MAXIMUM

75Q
150Q
60J0

750
1249
135Q
600Q

500
758

7.00 dBm
1.76 dBm
7.00 dBm

7.00 dBm
1.76 dBm
1.76 dBm
7.00 dBm

8.76 dBm
7.00 dBm

10 kHz
50 kHz
10 kHz

10 kHz

50 kHz
50 kHz
10 kHz

10 kHz
10 kHz

if the measured values meet the specifications.

0.6131
0.4743
1.7341

0.6131
0.4312
0.4500
1.7341

0.6130
0.6131

0.6096 0.6166
0.4716 0.4770
1.7242 1.7441
(.6096 0.6166
0.4288 0.4337
0.4474 0.4526
1.7242 1.7441
0.6095 0.6166
0.6096 0.6166
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d. Refer to the following table for Step e.

OUTPUT AMPLITUDE FREQUENCY NOMINAL MINIMUM MAXIMUM

3336A 75Q —2.99dBm 10 kHz 0.1941 0.1930 0.1952
1500 ~8.23 dBm 50 kHz 0.1502 0.1493 0.1510

6000 -2.99 dBm 10 kHz 0.5450 0.5459 0.5522

33368 750 —2.99dBm 10 kHz 0.1941 0.1930 0.1952
1240 -8.23 dBm 50 kHz 0.1365 0.1357 0.1373

1350 —8.23 dBm 50 kHz 0.1425 0.1416 0.1433

60012 —2.99dBm 10 kHz 0.5490 0.5459 0.5522

3336C 50Q —1.23 dBm 10 kHz 0.1941 0.1930 (.1952
75Q —2.99dBm 10 kHz 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 10 kHz 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 +.1dB (x.07dB)* 10Hzto20.9 MHz
150 ohm output +.12dB 10 kHz to 2.09 MHz
600 ochm output + .25 dB 200 Hz to 109 kHz
3336B 75 ohm output +.1dB (+.07dBy* 10Hzto20.9MHz
124 ohm output +.15 dB 10 kHz to 50 kHz
+.1dB 50kHz to 10.9 MHz
135 ohm output +.12dB 10 kHz to 2.09 MHz
600 ohm output +.25dB 200 Hz to 109 kHz
3336C 50 ohm output +.]1dB (+.07dB)* 10Hzto 20.9 MHz
75 ohm output +.1dB (+£.07dB)* 10Hzto 20.9 MHz
*NOTE
Specifications in parenthesis apply to instruments with Option
005.

Required Equipment:

-hp- Model 11051A/HQ7
-hp- Model 3455A

75 ohm, .5 V Thermal Converter
DC Vloltmeter

4-14
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Impedance Matching Pads
3336A 150 to 75 ohm
R1=75 ohm 1%

600 to 75 ohm
R1=225 ohm 1%
R2 =300 ohm 1%

3336B 124 to 75 ohm
R1=358 ohm 1%

R2=62 ohm 1%
135 to 75 ohm
R1=675 ochm
R2=67.5 ohm (2 x [35)

600 to 75 ohm
R1=225 ohm 1%
R2 =300 ohm 1%

3336C

50 to 75 ohm

Performance Tests

-hp- Part No. 0698-7363

0757-0980
0698-6319

-hp- Part No.
-hp- Part No.

0698-3242
0698-6800

-hp- Part No.
-hp- Part No.

0698-4194
0698-7364

-hp- Part No.
-hp- Part No.
(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 (DUT), 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.

OUTPUT FREQUENCIES
3336A 750 10 Hz, 100 kHz,
1 MHz, 10 MHz,
20.9 MHz
1500 10 kHz, 100 kHz,
1 MHz, 2.09 MHz
60082 200 Hz, 109 kHz
3336B 750 10 Hz, 100 kHz,
1 MHz, 10 MHz,
20.9 MHz
124Q 10 kHz, 100 kHz,
1 MHz, 10.9 MHz
1350 10 kHz, 100 kHz,
1 MHz, 2.09 MHz
60012 200 Hz, 109 kHz
3336C 500 10 Hz, 100 kHz,
1 MHz, 10 MHz,
20.9 MHz
750 10 Hz, 100 kHz

1 MHz, 10 MHz,

CONVERTER

AMPLITUDE VOLTAGE
5.00 dBm 0.487 V
1.50 dBm 0.230V
6.50 dBm 0205V
5.00 dBm 0.487 V
1.50 dBm 0.209 V
1.50 dBm 0218V
6.50 dBm 0.205 vV
8.50 dBm 0377V
5.00 dBm 0.487 V
20.9 MHz
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~hp-3336 (DUT)

[ rtJ(DO QjLJ zg° H:ac:;@ct

IMPEDENCE
MATCHING PADS
(A5 REGUIRED) !

5y 730W4f££“

DC VOLTMETER

THERMAL
CONVERTER
1
1
L—
IMPEDANCE MATCHING PADT
124 AND 135 T0 75 OHM 155 TO 75 OHM 507 TO 73 OHM
O R — C—AA A ——
R1
BALANCED R 750 BALANCED 750 BALANCED 720
IMPEDANCE UNBALANCED TMPEDANCE UNBALANCED IMPEDANCE UNBALANCED
RZ R1 Re

Figure 4-3. Amplitude Flatness Equipment Set Up.

¢. 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 10 kHz. 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.

4-16
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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 - %eerror/1000)

f. Compute the amplitude flatness of the 3336 at each output and frequency setting using
the following formula:

Reference level (from Step ¢)
— 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, 1t 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 cabies be used and that the test equipment be arranged as il-
tustrated. 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. Conlact 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 -hp- Model 355D
(2) 10 dB, 50 ohm Coaxial Attenuators -hp- Model 8491A Option 010
75 ohm to 50 ohm Minimum Loss Impedance
Matching Pad -hp- Model 85428B
50 ohm Feedthru Termination -hp- Model 11048C
Mixer -hp- Model 10514A
Synthesizer -hp- Model 3325A
Wave Analyzer -hp- Model 3581A/C
DC Voltmeter -hp- Model 3455A
DC Power Supply -hp- Model 6214A
20 dB Amplifier Q Bit Corp. Model QB-300
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Cables:
(1) 50 ohm, 1 ft. -hp- 11170A
(1) 50 ohm, 2 ft. -hp- 11170B
(1) 50 ohm, 3 ft, -hp- 11170C
Adapters: 50 ohm
(1) Type N {m) to BNC (m) -hp- 1250-0082
(2) Type N (f) to BNC (m) -hp- 1250-0077
(1) Type N (m} to BNC (f) -hp- 1250-0780
(1) BNC (f) to Dual Banana -hp- 1251-2277
(1) BNC (m) to BNC (m) -hp- 1250-0216
Adapters: 75 ohm
(1) BNC (m) to BNC (m) -hp- 1250-1288

NOTE
Q Bit Corporation; P.0. Box 2208, Melbourne, Florida 32901.

Model 3336A/B/C

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)
BreqUenCY. ..ot et s 20 MHz

¢. Set the Reference Synthesizer as follows:

Amplitude............. ... ..., + 7.00 dBm (50 ohm output)
Frequency. ..... ..o 20.008 MHz

d. Set the Wave Analyzer controls as follows:

b L 1 P Volts
Resolution Bandwidth........... ... ... ... ... .. ... 100 Hz
Sweep Mode. . ... ... .. . e Manual
Amplitude Reference Level .. . ....... ... ... ... ...... Normal
Input Sensitivity (initially)........... ... ... ... ... .. ... v
Input (3581C). . ... .. . Unbalanced
AFC. .. ... .. OUT; Tune Frequency to 8 kHz
AFC. . ... Push IN after Tuning to 8 kHz
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4-20

3455
Joooo] 28°Joocao]
Jad| d) | o
IR ] [ [ s O
ISR
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REFERENCE SYNTHESIZER

BNC(f) to DUAL BANANA

BN

—hp-111070C
3 1.

750 BNC(m} to BNC(m)

7501 t0 5001 MIN. LOSS PAD

BNC{f) to N TYPE{m)

10dB COAX ATTENUATOR

-hp-111070B
2 ft.

N
.
;
0

REFERENCE ATTENUATOR

BNC(m)to N TYPE(f)

M

I0dB COAX ATTENUATOR

N TYPE (f) ta BNC(m)

20dB AMPLIFIER

500 BNC({m) to BNC(m)

-pp-1110T0A
If

N TYPE(f) to BNC {m)

DC POWER
SUPPLY
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500
FEEDTHRU
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Figure 4-5. Physical Location for Attenuator Accuracy
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€. 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 13336 REFERENCE
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 ~ 38 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 V1.

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 -hp- Model 5328A with
Option 040 or Option 041
75 ohm Feedthru Termination -hp- Model 11094B

a. Connect the REF OUT output, located on the 3336 (DUT) rear panel, to the B input of
the elecironic 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.

¢. Set the 3336 (DUT) output frequency to 1 MHz and output amplitude to + 7.00 dBm.
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d. Set the electronic counter controls to measure the average time interval from input A
to input B (T.I.LAVG A—B). Set the counter to average 107 intervals. Note, the gate time to
average 107 intervals will be 1 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 (T1).

h. Change the phase of the 3336 output signal by one of these values:
+1° +10° + 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 te 210 ns.

k. Repeat Steps e thru j until each phase increment has been measured. Reading T1 may
change slightly from test to test and a new value should be recorded for each test increment.

1. 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.

- - IMHz
fp-3336 (DUT) 1REF0UT ELECTRIC COUNTER
[Ceocec] HED YD)
dad) gl o S d4a 1 1 1 |I
34f5) 3327 ? 3 A
750
QUTPUT
750
FEED THRU
TERMINATION

3336-4-6

Figure 4-6. Phase Increment Accuracy Equipment Set Up.
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4-22. 0On Carrier Return Loss.

Performance Tests

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 20.9MH:z
75 ohm output > 30 dB |
150 ohm output IZ 20 dB [> 30 dEI
3336B
75 ohm output L > 30dB ]
124 ohm output > 20dB > 30dB |
135 ohm output > 20dB > 30 dE]
3336C
50 ohm output > 30dB | > 25dB*
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
Wawve Analyzer
High Frequency Probe (diode detector)

50 - 75 ohm Minimum Loss Impedance
Matching Pad

75 ohm Directional Bridge**
50 ohm Directional Bridge (3336C oniy)**
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)

150 ohm Termination Resistor (3336A only)

Ohmmeter

-hp- Model 3325A or 3335A
-hp- Model 3581A/C
-hp- Model 11096B

-hp- Model 85428B

-hp- Model 8721 A/Option 008
-hp- Model 8721 A

-hp- Part No. 5061-1135

-hp- Part No. 5061-1136
-hp- Part No. 5061-1137
-hp- Model 11048C
(2 required)
-hp- Model 11094B
(2 required)
-hp- Part No. 0698-6793
(4 required)
-hp- Part No. 0698-6774
(2 required)
-hp- Model 3435A
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*NOTE

Directional Bridges are also part of Transmission/Reflection Kits:

-hp- Model 116524
-hp- Model 116524
Option 008

50 ohm Transmission/Reflection Kit
75 ohm Transmission/Reflection Kit

Model 3336A/B/C

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
150 ohm - +1.76 dBm

¢. Set the 3336 (DUT) output frequency to one of the following test frequencies:

50 ohm — 100kHz, IMHz, 10MHz, 20.9MHz
75 ohm - 100kHz, 1IMHz, 10MHz, 20.9MHz

124 ohm - 100kHz, 1MHz, 10.9MHz
150 ohm - 100kHz, 1IMHz, 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

¢) 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

3581 A/C Wave Analyzer, set the controls as follows:

SWEEP MODE. ... i ci e
AMPLITUDE REFERENCE LEVEL.................
INPUT (3581C) . ..o oi e
INPUT SENSITIVITY .. ...
AFC. . e OUT: Tune 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 ouiput, 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
Muake sure the Wave Analyzer is tuned to the 15 Hz signal before
recording the reading.

1. Repeat Steps ¢ thru k until the return loss at all the test frequencies listed in Step ¢ has
been measured.

m. Repeat Steps b thru | until the return loss of all the 3336’s signal outputs has been
measured.

Performance Tests

IOMHz REF QUTPUT

-hp-3336 (DUT) o - REFERENCE SYNTHESIZER
E:om '7 B ggCD[ooo.oa]h. ¢

| T o ] EXT REF 500
Ejjjl :jggjl (ﬂr 7 INPUT OUTPUT
- —J.[WA a4 - L_%_ _ﬂ ?

QUTPUT DIRECTIONAL

FEEDTHRU TERMINATION

OR TERMINATION RESIS- | UNOER  COUPLER . ________ A

TOR IS INSERTED HERE SO | . -
izg priitat I S Rl p TN
MISI\%ATCH. =~ v 50-75 OHM MINIMUM

LOSS PAD USED TO TEST
750 OUTPUT ONLY!

ANALYZER ~FEEDTHRU TERMINATION OR
HAVE ANALY TERMINATION RESISTOR.

Hl-z ~HIGH FREQUENCY PROBE
INPUT (DIODE DETECTOR)

3336-4-7

Figure 4-7. On Carrier Return Loss Equipment Set Up.
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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 (f¢) and
the smail signal (fg) 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 fo and fy
must be well within the bandwidth of the 3336’s Amplitude Level-
ing circuits. When Fast Leveling is ““ON"’, this bandwidth is from
dc to 1 kHz. When Fast Levling is OFF, this bandwidth is from dc
to 1 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|(Zi - Zo)/(Zi + Zo)|
where: Zi is the ideal output impedance
Zo is the actual output impedance
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4-25. Qutput Balance {3336A and 3336B only).

4-26, This performance test verifies that the -hp- 3336 meets the Balance specification in

Table 4-1.
Specification:
Model 3336A
150 ohm output > 36dB, 10 kHz to 2.09 MHz
600 ohm output > 38 dB, 300 Hz to 50 kHz
Model 3336B
124 ohm output > 30dB, 10 kHz to 10.9 MHz
135 ohm output > 36dB, 10 kHz to 2.09 MHz
600 ohm output > 38 dB, 300 Hz to 50 kHz
Required Equipment:
AC Voltmeter -hp- Mode! 400E or EL
Resistors (3 ea. required)
R =62 ohm (3336B only) (3 required) -hp- Part No. 0698-6800
R =67.5 ohm (3336B only) (3 required) -hp- Part No. 0698-7364 (2 in parallel)
R =75 ohm (3336A only) (3 required) -hp- Part No. 0698-7363
R =300 ohm (3336A/3336B) (6 required) -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 +1.76 dBm
135 ohm +1.76 dBm
150 ohm +1.76 dBm
600 ohm + 7.00 dBm

d. Record the voltmeter reading, using the dB scale (Vyef).
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 (Vpal).

OUTPUT OUTPUT LEVEL  RESISTOR TEST FREQUENCIES

1249 1.76 dBm 62Q 10 kHz, 100 kHz, 1 MHz,
10 MHz

1359 1.76 dBm 67.5Q 10 kHz, 100 kHz, 2.09 MHz

1500 1.76 dBm 750 10 kHz, 100 kHz, 2.09 MHz

6000 7.00 dBm 3000 300 Hz, 10 kHz, 50 kHz

g. Subtract Vpg] (Step d) from Vief (Step f) and enter the results on the Performance Test
Record for each test frequency.
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A AC VOLTMETER
-hp-3336
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Figure 4-8. Equipment Set Up for CQutput Balance.

4.27. Harmonic Distortion.

4-28. This performance test verifies that the -hp- 3336 meets the Harmonic Distortion

specification listed in Table 4-1.

Specification:
10Hz 30Hz SOHz 10kHz 100kHz IMHz 5MHz
[ —35dB|-50dB | — 60dB —55dB | —50dB
l-s0dB [ 60dB | _s5dB | —s0aB

Required Equipment:

Spectrum Analyzer (low frequency)
Spectrum Analyzer (high frequency)

50 ohm Feedthru Te;mination

50-75 ohm Minimum Loss Impedance
Matching Pad

4-28

-hp- Model 3580A

-hp- Model 141T/
8552B/8553B

-hp- Model 11048C

-hp- Model 85428B

20.9MHz

Fast Leveling OFF
Fast Leveling ON



Model 3336A/B/C Performance Tests

NOTE

When making harmonic distortion measurements with a spec-
trum analyzer, make sure that the qnalyzer’s harmonic distor-
tion does not mask the distortion of the device under test. One
technigue 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 [41T/8552B/8553B, the signal
level at its mixer must be less than — 40 dBm. If you are using
this analyzer, set ils 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 ... ... i 75 ohm
AMPLITUDE.................. 5.00 dBm
FAST LEVELING .................. OFF

c. Perform Steps d through f for each configuration listed below.

3336 FREQUENCY ; FAST LEVELING SETUP

10 Hz OFF
30 Hz OFF

50 Hz OFF Figure 4-9A
10 kHz OFF
10 kHz ON
100 kHz OFF
100 kHz ON
1 MHz OFF

1 MHz ON Figure 4-9B
5 MHz OFF
5 MHz ON
20.9 MHz OFF
20.9 MHz ON

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

A
-hp-3336 (DUT) LOW FREQUENCY SPECTRUM ANALYZER
rjom ggannoooJ
e e . Hi=z
i ::j:{“ INPUT
R (O I N
JRT R R S [P RN R ’J_; ?
750
oUTPUT
75/50
50 0
LSH{J?’?‘ LleM FEEDTHRU
MINIMUM TERMINATION
B
"ﬁP‘ 3336 (DUT) o HIGH FREQUENCY SPECTRUM ANALYZER
4.0000 goc][a"ﬂuoj
J ) D) B 501
JJJ i [ INPUT]
e P EEe=E Lo [1 ?
750
INPUT
75/50
75/50 Q
MINIMUM
LOSS PAD
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Performance Tests

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: dc 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) -hp- Model 141T/
8553B/8552B
Spectrum Analyzer (Low Frequency) -hp- Model 3582A
Synthesizer -hp- Model 3335A
Mixer | -hp- Model 10534A
DC Voltmeter -hp- Model 3455A
75 to 50 ohm Minimum Loss Impedance
Matching Pad -hp- Model 85428B
50 ohm Feedthru Termination -hp- Model 11054C
1 MHz Low Pass Filter TT Electronics Model J903

a. Connect the equipment as shown in Figure 4-10A.

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:

100kHz 1MHz 2MHz 30MH:z
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...................... 11 MHz
SWEEP STOP FREQUENCY................c.ovont. 19 MHz
SWEEP TIME. .. ...t et eeeranes 5 seconds

g. Set the spectrum analyzer controls as follows:

STARTFREQUENCY........ ..o 10 MH=z
SCANWIDTH. ........coii i i e 1 MHz/D1V
BANDWIDTH. ... i iaeean 30 kHz
SCANTIME. ... e 20 ms/DIV

h. Press the 3336 ““CONT”’ key.

i. Set the spectrum analyzer controls to display the 3336 output signal and a 2:1 mixer
spur. As the 3336 output signal sweeps from 11 MHz to 19 MHz the 2:1 mixer spur will
sweep from 19 MHz to 11 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 4-10B.

. Set the 3336’s amplitude to + 7.00 dBm (75 ohm) and frequency to 1 kHz.

m. Tune the spectrum analyzer to the 3336 output signal at 1 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
0. All spurious signals should be more than 70 dB below the reference level.
p. Connect the equipment as shown in Figure 4-10C.
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 1 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 dc output of the mixer is 0

Vdc, £ 01 V.

v. Disconnect the dc 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.

1kHz

2kHz

3kHz 4kHz

x. Enter a Pass of Fail indication on the Performance Test Record..This test checked a
number of the maost 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
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Figure 4-10. Spurtous Signal
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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. f¢ = 20 MHz, fi;, = 10 kHz.

Required Equipment:

Sine Wave Source -hp- Model 3325A
Spectrum Analyzer -hp- Model 141T/
8552B/8553B

50-75 ohm Minimum Loss Impedance
Matching Pad -hp- Model 85428B

a. Connect the equipment as shown in Figure 4-11.

b. Set the 3336 (DUT) controls as follows:

SIGNAL OUTPUT. ..ot 75 ohm
AMPLITUDE. . ...\ tie i, +7.00 dBm
FREQUENCY ... ..\oioit et 20 MHz
AMPLITUDE MODULATION. ... .....coiiiuiiniiinnn. 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
[ oeeo] gg“
] S B ! : t }
mEEE EE==EIFS | o
Bt D) (i L d
750
AMPTO  ~Ap- 3336 (DUT) ouTPUT
MOD
INPUT
75/50
SINE WAVE SOURCE 50775 11 MINIMUM
LOSS IMPEDENCE
MATCHING PAD
SINE WAVE
QUTPUT {5011}

434 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% of the peak to peak phase deviation, compared to a best fit
straight line.

Required Equipment:

dc Power Supply -hp- Model 6216A
dc Voltmeter -hp- Model 3455A
Electronic Counter -hp- Model 5328A
75 ohm Feedthru Termination -hp- Model 11094B

a. Connect the equipment as shown in Figure 4-12,

b. Set the 3336 controls as follows:

FREQUENCY . ... ... .. i it 1 MHz
OUTPUT . i e i e e ciaaeas 75 ohm
AMPLITUDE. ... ... i i ens +7.00 dBm
PHASE MODULATION. ...ttt ieiinnns 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 109,

d. Set the power supply voltage to —5.000 V, +.002 V. Use the dc voltmeter to adjust
this voltage as precisely as possible. This is the first voltage (xp) from the following list:

X0 = —5.000 V X3 = —2.000V x6 = 1.000V x9 = 4.000 V
x] = —4.000V x4 = —1.000V x7 = 2.000V X10 = 5.000 V
X3 = —3.000V x5 = 0.000V 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 .1° steps.

f. Without changing any other controls, set the dc 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 {Tp) in column *“T”’ of the work sheet at the end of this pro-
cedure,

4-35



Performance Tests Model 3336A/B/C

h. Repeat Steps e thru g until time interval measurements have been taken for each
voltage listed in Step d. The repeating sequence is:

1. Set the time interval to 20_0 ns.
2. Increment the dc voltage by 1 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 1 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 (yp) 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*’.

1. Total all the entries in column “D°’.

m. The general equations to find the slope and y intercept for a ‘*best fit straight line’’ are
rather involved, however, in this particular procedure they reduce to:
D - L
m= 10 b= T

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.

0. 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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DCVOLTMETER
DC SUPPLY
—8
L 4
é L 2 v
PA‘!TA%E _
- - MODULATION IMHz
hp 3336 INPUT IREFOUTPUT COUNTER
IR | _4_._|jj - 44 R B A
_d_dJ
i | EEEEEI RS . ’ ’
750
OUTPUT

7501 FEEDTHRU
TERMINATION

Figure 4-12. Phase Madulation 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 .1% of the final ramp votage, from 10% to
S0%, compared to a best fit straight line.

Required Equipment:
System Voltmeter -hp- Model 3437A
BNC to Triax Adapter -hp- Part No. 1250-0595

a. Connect the equipment as shown in Figure 4-13.

b. Set the system voltmeter controls as follows:

RANGE. ... . 10 Vv

NUMBER OF READINGS. . ........ ... .. oiiiiiiii., 1

TRIGGER ... i i e i 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.

¢. 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 (Xp). For each delay time,
record the voltage reading (yp) 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.

x0 = .001s x3 = .(04s xg = .007s
X1 = .002s x4 = .005s x7 = .008s
x2 = .003s x5 = .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 “‘D’’.

g. Total all the entries in column “*D’’,

h. The general equations to find the slope and y intercept for a ‘‘best fit straight line’’ are
rather involved, however, in this particular procedure, they reduce to:

b = .527778C — 83.333D m = 16,667D — 83.333C

i. Using the values for C and D 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 '
(DUT) z- BLANK x-DRIVE
QUTPUT, QUTPUT SYSTEM VOLTMETER
mooc[ ggo]IDGOGO]
_J_IT’_.J P [ D | 14 1 | I EXT
i o i e TRIG
s EEEEE INPUT SR
BNC TO TRIAX
ADAPTER

Figure 4-13. X-Drive Linearity Performance Test Equipment Set Up.
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4-37. Integrated Phase Noiss.

4-38. This performance test verifies that the -hp- 3336 meets the Integrated Phase Noise
specification in Table 4-1,
Specification:
3336A/B: >72 dB for a 3kHz band centered 2 kHz either side of the 3336 carrier.
3336C: >60 dB for a 30 kHz band centered on the 3336 carrier, excluding 1 Hz about
the carrier.

Required Equipment:

Low Phase Noise Synthesizer -hp- Model 3335A

Mixer -hp- Model 10534A

1 MHz Low Pass Filter TT Electronics, Model J903

dc Voltmeter -hp- Model 3455A

ac Voltmeter -hp- Model 400FL

75 to 50 ohm Minimum Loss Impedance

Matching Pad -hp- Model 85428B
50 ohm Feedthru Termination -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 . ... .ottt 20.001 MHz

AMPLITUDE. ... ... ... i +7.00 dBm
¢. Set the 3336 (DUT) controls as follows:

FREQUENCY . ... it 20 MHz

AMPLITUDE......... ... ..., +2.7 dBm (75 ohm)

d. Record the ac voltmeter reading, using the dB scale (Vyef).

. Change the reference synthesizer’s frequency to 20 MHz.

(1]

f. Disconnect the ac voltmeter and connect the dc voltmeter in its place.

g. Modify the phase of the 3336’s output, using the Tuning control in the Modify group,
until the dc voltmeter reads 0 V, =+ 10 mV.

h. Disconnect the dc voltmeter and reconnect the ac voltmeter.

i. Record the ac voltmeter reading, using the dB scale (Vpgise).
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Model 3336A/B/C

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).

] ~hp- 3336
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Figure 4-14. Integrated Phase Noise Equipment Set Up.
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Phase Modulation Work Sheet

Xo -5 (x0)? 25 T 200 [y = 0 -5yp = 0

X -4 (x1)? 16 |T i = _ | -4 =
(y) =yo+ T - 200ns)

X2 -3 (x2)? 9 T, Yo = i -3In =
{y2=7y1 + Ty —200ns)

X3 —2 (x3)2 4 T; ys = _ 0 | =2y =
(y3=y3 +T1—2000s}

X4 -1 (x4)? 1 T4 Ya = —lyy =
(¥s=¥;3 + T4 — 200ns)

X5 0 (x5)? 0 Ts ys = Oys =
{¥5 =yq + T5— 200ns)

Xg +1 (x6)2 1 Ts Yo = ___ lyg =
(¥g = ¥5 + T — 200ns)

X7 +2 (x7)? 4 T, |y = 2y, =
(y7 =Yg+ T7 — 20003}

Xg +3 (xg)? 9 Tg y9 = __ 3yg =
(yg =y7 + Tg — 200ns)

Xg _+4 | (x9)2 16 T Yo = dyy =
(¥g = vg + Tg — 200ns)

X10 +35 (x10)? 25 Tho Yo = __ Sy10=
(¥10 =Yg + T1g ~ 200ns)

A 0 B 110 C = D =
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X-Drive Linearity Work Sheet

A B C
Xg = 001} (x0)2 = _ .000001 | yo = 001y,
X; = 002 ) (%12 = .000004§ y; = 002y,
X; = 003 | (x9)2 = 000009 | vy, = 003y,
X3 = 004 | (x3)2 = 000016 | y3 = .004y;
X4 = 005 [ (x42 = 000025 | yy = 005y,
X5 = 006 | (x5)2 = 000036 | ys = 006y
Xg = 007 | (x6)2 = 000049 | yq = 007y
X7 = 008 | (x4)2 = _ .000064 | y; = .008y,
Xg = 009 | (xg)2 = 000081 | yg = .009yg
A= .045 B = .000285{ C = D
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PERFORMANCE TEST RECORD

HEWLETT—PACKARD MODEL 3336A/B/C Tested By:
SYNTHESIZER/LEVEL GENERATOR Location:
SERIAL NO. Date:

FREQUENCY ACCURALCY (4-12)
3336 19999800Hz <~ = 20000 100 Hz {should pass for one year)
3336 withOption004 19999999 0Hz=< _ = 20000 001.0 Hz (should pass for one week)

ABSOLUTE AMPLITUDE ACCURACY {4-14}

3336A Full Qutput Full Qutput — 9.99 dB
75 ohm output 6096 = = 6166 1930 = = .19562
150 ohm output 4716 = = ,4770 .1493 < = .1510
600 ohm output 1.7242 = = 1.7441 5459 = = .5522
33368
75 ohm output .6096 = = .6166 .1930 = = .1952
124 ohm output 4288 = = .4337 .1357 = = 1373
135 ohm cutput 4474 < = .4526 1416 = = .1433
600 ohm output 1.7242 = < 1.7441 .5459 = = .5b22
3338C
50 ohm output 6096 < .= 65166 1830 = = .19562
75 chm output 609 < 22 = 6166 L1930 = = .19562
AMPLITUDE FLATNESS {4-16)
3336A 75 chm 10 Hz 100 kHz 1 MHz 10 MHz 20.9 MHz
+ Reference Level +5.00 +5.00 +5.00 +5.00 +5.00 +5.00
- Amplitude Setting
+ T.C. Error
= 3336 Flatness
150 ohm 10 kHz 100 kHz 1 MH2 2.09 MHz
+ Reference Level +1.50 +1.50 +1.50 +1.50

- Amplitude Setting

+ T.C. Error

= 3336 Flatness

600 ohm 200 Hz 109 kHz

+ Reference Level +6.5 +6.5

- Amplitude Setting

+ T.C. Error

= 3336 Flatness
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33368 75 ohm 10 Hz 100 kHz 1 MHz 10 MHz 20.9 MHz
+ Reference Level +5.00 +5.00 + 5.00 +5.Q0 +5.00

- Amplitude Setting

+ T.C. Error

= 3336 Flatness

124 ohm 10 kHz 100 kHz 1 MHz 10.9 MHz
+ Reference Level +1.50 +1.80 +1.50 +1.50
- Amplitude Setting
+ T.C. Error
= 3336 Flatness
135 ohm 10 kHz 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 200 Hz 109 kHz
+ Reference Level +6.50 +6.50C
- Amplitude Setting
+ T.C. Error
= 3336 Flatness
3336C 50 ohm 10 Hz 100 kHz 1 MHz 10 MHz 20.9 MHz
+ Reference Level +8.680 +8.50 +8.50 +8.50 +8.50
- Amplitude Setting
+ T.C. Error
= 3336 Flatness
75 ohm 10 Hz 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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ATTENUATOR ACCURACY {3-18}

V1

V2

20 log V1/V2

+ Ref Attenuator Errors

= 3336 Attenuator Error

V1

V2

20 log V1/V2

+ Ref Attenuator Errors

= 3336 Attenuator Error

V1

'

20 log V1/Vv2

+ Ref Attenuator Errors

= 3336 Attenuator Error

V1

V2

20 log V1/v2

+ Ref Attenuator Errors

33386 Attenuator Error

PHASE INCREMENT ACCURACY (4-20)

Increment Size Lower Limit
+1° 2.22 ns <
+10° 27.22 ns =
+100° 277.22 ns =

10 dB
1 MHz 10 MHz 20 MHz
20 dB
1 MHz 10 MHz 20 MHz
40 dB
1 MHz 10 MHz 20 MHz
70 dB
1 MHz 10 MHz 20 MHz
Measured Time (T2-T1) Upper Limit
= 3.33ns
= 28.33ns
< 278.33 ns
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3336A
75 ohm
150 ohm

3336B
75 ohm
124 ohm

3336C
50 ohm

75 ohm

* < — 30 with Option 005.

3336A
160 ohm
600 ohm

33368
124 ohm
135 chm

600 ohm
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SPEC

> 36 dB

> 38 dB

> 30 dB

> 36 dB

> 38dB

Frequency

10 Hz

30 Hz

50 Hz

10 kHz

100 kHz

1 MHz

5 MHz

20.9 MHz

ON CARRIER RETURN LOSS {4-22)

100 kHz 1 MHz 2.09 MHz
< —-30 < —30
< -30 < -30 < —30
< —30 < -30
< -30 < -30 < —30
< —30 < —30
< -30 < -30
BALANCE {4-25}
300 Hz 10 kHz 50 kHz 100 kHz

2.09 MHz

HARMONIC DISTORTION (4-27)

Fundamental Test Largest Harmonic,

Fast Leveling Off

Specification

Largest Harmonic,

Fast Leveling On

Specification

< —35dB
< —-50dB
< — 60 dB
< - 60 dB < —50 dB
< — 60 dB < —60dB
< —60 dB < -60dB
< —-55 dB < —55dB
< - 50 dB < -50dB

10 MHz



Frequency
100 kHz
1 MHz
2 MHz
30 MHz
80 Hz
120 Hz
180 Hz
1 kHz
2 kHz
3 kHz

4 kHz
19-11MHz

SPURIOUS SIGNAL (4-29)
Source
Frequency Synthesis Ciock
Reference Qutput
DAC Clock
LO Feedthru
Power Line
Power Line
Power Line
APl 1, 1st sideband
APl 1, 2nd sideband
APi 1, 3rd sideband

APl 1, 4th sideband
2:1 Mixer Spur

all specs: < —70dB

AMPLITUDE MODULATION ENVELOPE DISTGRTION (4-31)

Specification: > 30 dBc Result:

Input Voltage
-5V
-4V
-3V
-2V
-1V
ov
+1V
+2V
+3V
+4V

+5V

PHASE MODULATION LINEARITY {4-33)

Specification Toierance

Measured Results
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X-DRIVE LINEARITY (4-35)

Specification (Toterance) Measured Results (Step d)
0% ___ . +.0108V Yo =
20% +.0105V Y1 =
30% +.0106V Yo =
40% ___ +.010bV Y3 =
50% +.0105Y Y4 -
60% +.0105V Yg =
70% +.0105V Yg =
B80% +.0108V Y7 =
90% +.01056V Yg =

INTEGRATED PHASE NOISE (4-37)

Specification: >60 dB Measured Result:
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l WARNING I

Maintenance described herein s 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.



Model 3336A/B/C

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 4-1. 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 Paragraph
Power Supply Voltage 5-5
30 MHz Reference Oscillator Frequency 5-7
Option 004, High Stability Frequency Reference 3-9
VCO Range 5-11
API Current Sources 5-13
API Spur 5-15
Multiplier Input and Output Offset 5-17
2:1 Mixer Spur 5-19
—10.2 Vdc Reference Voltage 5-21
DAC Offset Voltage 5-23
Leveling Loop Amplifier Zero 5-25
Leveling Loop Bias 5-27
75 ohm Level Accuracy 5-29
Output Amplifier Flatness 5-31
124/135/150/600 ohm Level Accuracy 5-33
X Drive Final Voltage 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,

Adjustments



Adjustments Model 3336A/B/C

Required Equipment:
dc Voltmeter -hp- Model 3466A

a. Measure the dc voltage at the — 15V test point on the A2 Power Supply printed circuit
board.

b. Adjust A2R22 until the voltage is — 15V, £0.03V.

¢. Measure the dc 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 -hp- Model 5328A

with Option 010

75 ohm Feedthru Termination -hp- Model 11094B
NOTE

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 1 part in 10 million.

Required Equipment:

Electronic Counter -hp- Model 5328A
with Option 010
75 ohm Feedthru Termination -hp- Model 11094B
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Model 3336A/B/C

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 10 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 .1 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 1 Hz.

e. Adjust A9R7 until the counter reads 20 MHz as accurately as possible. The specifica-
tion is 20 MHz, + 1 Hz.

f. If A9R7 does not have enough range, remove the access screw from the Coarse Fre-
gquency Adjustment on the Oven assembly.

g. Adjust ASR7 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:
dc Voltmeter -hp- Model 3466A

a. With the -hp- 3336 in its turn-on condition, measure the dc voltage at test point
A2ITPI1

b. Set the -hp- 3336 frequency to 60 MHz. Using a non-conductive tool, adjust A21L.162
until the voltmeter reads -3.00Vdc +.05V.

c. Set the frequency to 10 kHz. The voltmeter should read 10V *+2V.
5-13. Analog Phase Interpolation {APl) Current Source Adjustment.

5-14. This procedure adjusts the API current sources, reducing the corresponding API
phase modulation sidebands to their minimum value,

Adjustments
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Adjustments Model 3336A/B/C

Required Equipment:

Spectrum Analyzer {low frequency) -hp- Model 3580A
1to 1 Probe -hp- Model 10007B

a. Set the 3336 output frequency to 5§ 001 000 Hz.

b. Connect the spectrum analyzer to test point A21TP11 using a 1:1 probe.

c. Manually tune the spectrum analyzer to the lkHz 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 1 kHz signal is at its minimum amplitude.

e. Change the 3336 frequency to 5 000 100 Hz.

f. Adjust A21R74 until the 1 kHz signal is at its minimum amplitude.

g. Change the 3336 frequency to 5 000 001 Hz.

h. Adjust A21R88 until the 1 kHz signal is at its minimum amplitude.

i. The current sources that have been adjusted are AP1 1, API 2, and API 4. API 3 and
API 5 are not adjustable.

5-15. Analog Phase Interpolation (AP1) Spur Adjustment.

5-16. This procedure minimizes the API 100 kHz spurs.

Required Equipment:

synthesizer -hp- Model 3335A
impedance matching pad -hp- Model 85428B
spectrum analyzer -hp- Model 141T/ 8552B/8553B
DVM -hp- Model 3466A or
-hp- Model 34355A
1 MHz low pass filter TT Electronics Inc.
Model J903

a. Set up the 3335A as follows:

amplitude. ......................... +7.00 dBm (75 ohm output)
frequency . ....... ... .. i 20 MHz

b. Set up the 3336 as follows:

amplitude . . ............. ... ... .... —10 dBm
frequency ......... .. ...t 20 MHz

¢. Connect the DVM and adjust the phase of the 3336 to obtain O volts =10 mV at the
output of the filter, as shown in the following figure.
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Adjustments

-hp- 3336 ) SPECTRUM ANALYZER (LOW FREQ.)
15 B E==== eyl Hi-
JL__l_ S O}{ ) ’ J\‘ 750 QUTPUT {
75/500 I
MIN LOSS t
IMPEDENCE MATCHING PAD R i
IMHz s
. LOw PASS e -
> FILTER || DC VOLTMETER
REFERENCE SYNTHESIZER }
I
EXT I
REF \
ouT 5001 N J
}
|
Figure 5-1. APl 100 kHz Spur Adjustment Set Up
NOTE 1
This adjustment procedure applies only to newer -hp- 33365 with
the A21 Frequency Synthesis board, not the original Al board. On
the old Al assembly, R107 is not adjustable.
NOTE 2
Although A21TPI11 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
141T/8552B/8553B has a 50 Q input only.
d. Set up the spectrum analyzer as follows:

TAMEE, © oottt e et 0-11 MHz
center frequency .................... 100 kHz
scan width .. ....................... 20 kHz/div
bandwidth ......................... 3 kHz

SCAN HIIME - o v ettt e et en e annn, 10 msec/div
video filter . .......... ... .. ... ... 10 kHz
reflevel ... —40 dBm

¢. Misadjust A21R107 until the 100 kHz 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
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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 141T 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 (A3U11).

Required Equipment:

oscilloscope -hp- Model 1740A
function generator -hp- Model 3312A
50 ohm feedthru termination -hp- Model 11048C

a. Set the -hp- 3312A as follows:

Range ...... ..o, 1 kHz

Dial...... ..o 1

Offset ..o Cal
Amplitude .......... ... ... ... x10

Ampl Vernier ...................... Center

Sym...... .o Cal
Function........................... Square Wave

b. Set the -hp- 1740A as follows:

Channel ........................... A
Volts/Div.. ... .. 0.05V
Main Trig ........ ... . o i iin... Ext
Time/Div......... ..o .. 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.



Model 3336A/B/C Adjustments

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.
L. Connect the 50 ohm feedthru termination to A3J23.

m. Adjust A3R33 for minimum modulation and adjust A3R68 for 0Vdc.

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 2:1 intermodulation products of the mixer. The 2:1 spur
is a product of the second harmonic of the VCO and the reference fundamental.

Required Equipment:

impedance matching pad -hp- Model 85428B
spectrum analyzer -hp- Model 141T/8553B/8552B

a. Set the 3336 as follows:

Frequency ............. ... ... ... 10 MHz
Amplitude ............ ... .. .. ... —2.99 dBm
Output ...t 75 ohm

b. Set the 141T/3583B/8582B as follows:

Range ..., 0-11 MHz

Center frequency ................... 10 MHz
Scantime......... ..., 1 msec/div
Bandwidth . ........................ 30 kHz
Scanwidth......................... 0.05 MHz

Input attenuation ................... 0 dB

Logreflevel ....................... —10 dB 10 dB/div
Video filter .............. ... ... ... 10 kHz

¢. 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.
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e. while maintaining the signal in the center of the screen, adjust the spectrum analyzer

as follows:
Bandwidth .............. ... ... .... 0.3 kHz
Scanwidth.......... ... ... .. ... ... 2 kHz/div
Scan time . .. ..o e 1 sec/div
Video filter ......... it 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° 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 full 360°
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 dc reference voltage used in the DAC and the leveling loop.

Required Equipment:
dc voltmeter -hp- Model 3455A

a. Connect the dc voltmeter to test point A4TP208.
b. Adjust A4R269 until the dc voltage at test point A4TP208 is —10.202V, +.001V.

5-23. Digital-to-Analog Converter (DAC) Offset Voltage Adjustment

5-24. This adjustment compensates for the offset voltage in the DAC.

Required Equipment:
dc voltmeter -hp- Model 3455A

a. Connect the dc voltmeter to test point A4TP AMPL,

b. Set the output amplitude to maximum (+ 8.76dBm, 50 ohm ocutput or +7.00 dBm,
75 ohm output).

¢. Adjust A4R40 (located between A4J4 and A4J9 — labeled DAC OS) until the dc 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



Model 3336A/B/C Adjustments

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 A4S51 and A4S52, located beside A4J2, to the test position (away from
the A3 assembly).

d. Connect an oscilloscope probe to A4TP AMP ZERO, located beside A4S1,

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 d¢ mode and adjust A4R208 (labeled AMP ZERQ - located
beside A4J23) for zero dc offset at A4TP AMP ZERO.

g. Return switches A4S1 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.

¢. Connect the oscilloscope to test point A4TP AMP ZRO.

d. Set the oscilloscope to dc 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 Qutput 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.
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Adjustments Model 3336A/B/C

These values are set by adjusting the dc offset and gain of the amplitude reference amplifier.

Required Equipment:

ac voltmeter -hp- Model 3455A with Option 001
or -hp- Model 3490A
50 ohm feedthru termination -hp- Model 11048C
75 ohm feedthru termination -hp- Model 11094B
75 ohm cable
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 10 kHz.

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, +1 mV.

f. Repeat Steps b thru e until both voltages are within their tolerances. Go to Step hif 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, + 1 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)
s —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 -hp- Model 1740A
50 ohm feedthru termination -hp- Model 11048C
75 ohm feedthru termination -hp- Model 11094B
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Model 3336A/B/C Adjustments

a. Set the -hp- 3336 controls as follows:

Active Output. .. ... .. i e 50 or 75 ohm
Amplitude .............. ... ... Max (+7.00 dBm, 75 ohm)
Sweep Start Frequency........ ..ottt iiiennnnn.. ! MHz
SweepStop Frequency.............. ..., 20.9 MHz
SweepTime. ... ... ... .. i 0.01 seconds
Sweep Type. ... i e Linear
Fast Leveling......... ... i ON

b. Connect the oscilloscope to test point A4TP203 using an ac coupled 10 to 1 probe.

¢. 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 Qutput Level Accuracy Adjustment.

5-34. These adjustments set the absolute amplitude accuracy of the balanced outputs.

NOTE

Perform the 75 ohm Ouiput Level Adjustment before adjusting
these output levels.

Required Equipment:
ac voltmeter -hp- Model 3455A with Option 001
or -hp- Model 3490A
termination resistors

124 ohm, 3336B only -hp- Part No. 0698-6284
135 ohm, 3336B only -hp- Part No. 0698-5197
150 ohm, 3336A only -hp- Part No. 0757-0715
600 ohm, 3336A and 3336B -hp- Part No. 0698-5405
NOTE
The 3336 must be ON for 30 minutes before atiempting this ad-
Jjustment.

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
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Freq. Amplitude  Component Qutput Voltage

Output Setting Setting To Adjust Voltage  Tolerance
124 ohm 50kHz +1.76 dBm AdR257 4312 +1mV
1350ohm 50 kHz +1.76 dBm AdR255 4500 +1 mV
150 ohm S50kHz +1.76 dBm AdR257 .4743 +1 mV
600 ohm 10kHz +7.00dBm A4R256 1.7341 +7.4 mV

e. Repeat Steps a thru ¢ 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 Vdc.

Required Equipment:
dc voltmeter -hp- Model 3466A

a. Connect the dc 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 dc voltmeter should read +10.5 Vde, +.05 V. If the
voltmeter reads less than + 10.5 Vdc, adjust A4R6 slightly clockwise. If the voltmeter reads
more than + 10.5 Vdc, adjust A4R6 slightly counterclockwise.

NOTE

The volitmeter will not respond directly to the adjustment of
A4R6. The effect of the adjustment can only be seen after another
single sweep.

¢. Press the SINGLE key twice to execute another single sweep.

f. Readjust A4Ré6 and execute single sweeps as necessary until the end voltage is + 10.5
Vdc, £.05 V.

g. Check the decay rate of the X Drive voltage. The final voltage should decay at less than
10 mV/second.
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Model 3336A/B/C Replaceable Parts

SECTION VI
REPLACEABLE PARTS
6-1. INTRODUCTION.

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.)

¢. 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 §-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:

. Instrument model number.

. Instrument serial number.
Description of the part.

. Function and location of the part.

oo o

6-8. PROPRIETARY PARTS.

6-9. Items marked by a dagger (%) 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,



Replaceable Parts

6-12. ATTENUATOR EXCHANGE PROGRAM.

Model 3336A/B/C

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.

Table 6-1. List of Abbreviations.

ABBREVIATIDNS
Ag. . . . . ... silver Hz hertz Icyclets) per second! NPO . negative positive zero sl . . slida
Al . aluminum {zere temperature coetheiant) SPDT single pole double-throw
A . ampara(sl 1] nside diameter ng. . nanosecondtst = 10~ 9 seconds BPST .. single-pole  Single-throw
Ay . . . B . golg impg . impregnated nsr . . net separately raplaceahla
incd ncandescent Ta .o tantalum
c.. .. . . . . . capacitor ins insulatoniad! 2 PP .. ohmis) TC. temperature coafticient
car . ceramic obd ... order by description Tz tanium  dioxide
coat . ceefficient ko kilohmis — 10 * 3 ohms oD. . outside diameter tog . .. . toggle
com P common kHz. .. .. kilchertz - 10+ 3 hertz tol . tolerance
comp . . . ... ......composition p. . peak tnim . . trimmer
conn . . . .. connection L < nductor pA . picoampere(sl TSTR . . transistor
lin linear taper pc .. .pnnted  crcuit
dep deposited log loganthmic taper pF. . . . picofaradisi 10~ 12 farads v o . . . . woltish
DPDT . . . .double-pale double-throw piv. ... . .peak inverse voltage vacw alternating currant warking voltage
DPST. .. .. .double-pale single-throw ma .mikamperetsi = 10~ 3 amperes pio . cpart of  var. variable
MHZ . .megahertr — 10+ 6 nartz pos. .. fositionis) videw . . direct current working voltage
elect . F . . elecuclytic M1 megohmis) = 10+ 6 ghms poly polystyrene
encap . . . encapsulated met fim .. matal film pot . . potentiometer W watt|s]
mir manutacturer [:5-3 . peak-to-peak i with
F faradis| ms milnsecond ppm. - - parts per million wiv .. working mverse vollage
FET . . .. field effect transistor mtg . . . . mMounting prec. . .. precision (temperature coeflicient, win - without
fxd . o fixed mv . .milvoltis) = 10 - 3velts long term stability and;or tolerancel e . wirewound
uF . mictofaradisi
Gahs . . galium arsenide 23 microsecondisl A . resistor
GHz . . .gwgahertz - 10 - 9 hertz v microvelist = 108 valts Rh rhodium
pd .. . . . . guardied| my . - . . Mylar ms . root-mean-squere . .optimum value selected at factary,
Ge . .. . . . ... . germenium rat . rotary average value shown {part may be omitted)
gnd ... ... « . ground(ed] nA nancampergis) = 10_9 amperss . no standard type number assigned
NC normally cloged Sa . salenium selacted or special type
H . . henry(ies! Ne . neon sect . . sectionis)
Hg e ... merCury NG normally open Si. . silicon () Dupont de Nemours
DESIGNATORS
A . assembly FL . fitter a . transistor T$. termingl stnp
B o motat HR . heater QcR transistor-diode u e microcircuit
8T e ... . battery I . .integrated circuit Ript resistaripack) v vatuum fube, necn bulb. photocell, eic.
c ... . ... ... ... capacitor J o jack RY . thermistor W . P cabla
CR . P diode or thyristor K relay s switch X socket
oL delay line L mductor T transformer XD$ Ismpholder
D5 e lamp M . meter TB rarminal board XF tuseholder
£ . . .. .must electronic part Mp .mechanical part TC thermocoupie ¥ . crystal
[ . . . B .. . . fuse P . plug T .. ..tesl point Z. . Network
.
Table 6-2. Code List of Manufacturers.
Mir.,
No. Manufscturer Neme Address
01121 Allen-Bradley Co. Milwaukee, WI 53204
01295 Texas Instr Inc Semicend Cmpnt Div. Dallas, TX 75222
01928 RCA Corp Solid State Div. Somerville, NJ 08876
03888 KDI Pyrofilm Corp. Whippany, NJ 07981
04713 Motorola Sermicanductor Products Phoenix, AZ 85062
07263 Fairchild Semiconductor Div. Mountain View, CA 94042
07716 TRW Inc Burlington Div. Burlington, 1A 52601
13606 Sprague Elect Ce. Semicenductor Biv. Concord, NH 03301
18324 Signetics Corp. Sunnyvaie, CA 94086
18701 Mepco/Electra Corp. Mineral Wells, TX 76067
20932 Emcon Div. ITW San Diego, CA 92129
24046 Transitron Electronic Corp, Wakefield, MA 01880
24546 Corning Glass Waorks {Bradford) Bradford, PA 16701
26654 Varadyne Inc. Santa Monica, CA 90404
27014 National Semiconductor Corp. Santa Clara, CA 950561
28480 Hewlatt-Packard Co. Corporate Hq. Palo Alto, CA 94304
32283 Intersil Inc. Cupertino, CA 95014
32997 Bourns Inc. Trimpot Prod, Div. Riverside, CA 92507
34335 Advanced Micro Devices Inc. Sunnyvale, CA 94086
51642 Cantre Engineering Inc. State Coliege, PA 16801
56289 Sprague Elactric Co. North Adams, MA 01247
72136 Electro Motive Corp. Sub IEC Willimantic, CT 06228
74970 Johnson E F Co. Waseca, MN 56093
75042 TRW inc. Philadeiphia Div. Philadelphia, PA 19108
75915 Littelfuse Inc. Des Plaines, I 60016
84411 TRW Capacitor Div. Qgaliala, NE 69153
91637 Dale Electronics inc. Columbus, NE 63601
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6-12. ATTENUATOR EXCHANGE PROGRAM.
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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.

Table 6-1. List of Abbreviations.

ABBREVIATIDNS
Ag. . . . . ... silver Hz hertz Icyclets) per second! NPO . negative positive zero sl . . slida
Al . aluminum {zere temperature coetheiant) SPDT single pole double-throw
A . ampara(sl 1] nside diameter ng. . nanosecondtst = 10~ 9 seconds BPST .. single-pole  Single-throw
Ay . . . B . golg impg . impregnated nsr . . net separately raplaceahla
incd ncandescent Ta .o tantalum
c.. .. . . . . . capacitor ins insulatoniad! 2 PP .. ohmis) TC. temperature coafticient
car . ceramic obd ... order by description Tz tanium  dioxide
coat . ceefficient ko kilohmis — 10 * 3 ohms oD. . outside diameter tog . .. . toggle
com P common kHz. .. .. kilchertz - 10+ 3 hertz tol . tolerance
comp . . . ... ......composition p. . peak tnim . . trimmer
conn . . . .. connection L < nductor pA . picoampere(sl TSTR . . transistor
lin linear taper pc .. .pnnted  crcuit
dep deposited log loganthmic taper pF. . . . picofaradisi 10~ 12 farads v o . . . . woltish
DPDT . . . .double-pale double-throw piv. ... . .peak inverse voltage vacw alternating currant warking voltage
DPST. .. .. .double-pale single-throw ma .mikamperetsi = 10~ 3 amperes pio . cpart of  var. variable
MHZ . .megahertr — 10+ 6 nartz pos. .. fositionis) videw . . direct current working voltage
elect . F . . elecuclytic M1 megohmis) = 10+ 6 ghms poly polystyrene
encap . . . encapsulated met fim .. matal film pot . . potentiometer W watt|s]
mir manutacturer [:5-3 . peak-to-peak i with
F faradis| ms milnsecond ppm. - - parts per million wiv .. working mverse vollage
FET . . .. field effect transistor mtg . . . . mMounting prec. . .. precision (temperature coeflicient, win - without
fxd . o fixed mv . .milvoltis) = 10 - 3velts long term stability and;or tolerancel e . wirewound
uF . mictofaradisi
Gahs . . galium arsenide 23 microsecondisl A . resistor
GHz . . .gwgahertz - 10 - 9 hertz v microvelist = 108 valts Rh rhodium
pd .. . . . . guardied| my . - . . Mylar ms . root-mean-squere . .optimum value selected at factary,
Ge . .. . . . ... . germenium rat . rotary average value shown {part may be omitted)
gnd ... ... « . ground(ed] nA nancampergis) = 10_9 amperss . no standard type number assigned
NC normally cloged Sa . salenium selacted or special type
H . . henry(ies! Ne . neon sect . . sectionis)
Hg e ... merCury NG normally open Si. . silicon () Dupont de Nemours
DESIGNATORS
A . assembly FL . fitter a . transistor T$. termingl stnp
B o motat HR . heater QcR transistor-diode u e microcircuit
8T e ... . battery I . .integrated circuit Ript resistaripack) v vatuum fube, necn bulb. photocell, eic.
c ... . ... ... ... capacitor J o jack RY . thermistor W . P cabla
CR . P diode or thyristor K relay s switch X socket
oL delay line L mductor T transformer XD$ Ismpholder
D5 e lamp M . meter TB rarminal board XF tuseholder
£ . . .. .must electronic part Mp .mechanical part TC thermocoupie ¥ . crystal
[ . . . B .. . . fuse P . plug T .. ..tesl point Z. . Network
.
Table 6-2. Code List of Manufacturers.
Mir.,
No. Manufscturer Neme Address
01121 Allen-Bradley Co. Milwaukee, WI 53204
01295 Texas Instr Inc Semicend Cmpnt Div. Dallas, TX 75222
01928 RCA Corp Solid State Div. Somerville, NJ 08876
03888 KDI Pyrofilm Corp. Whippany, NJ 07981
04713 Motorola Sermicanductor Products Phoenix, AZ 85062
07263 Fairchild Semiconductor Div. Mountain View, CA 94042
07716 TRW Inc Burlington Div. Burlington, 1A 52601
13606 Sprague Elect Ce. Semicenductor Biv. Concord, NH 03301
18324 Signetics Corp. Sunnyvaie, CA 94086
18701 Mepco/Electra Corp. Mineral Wells, TX 76067
20932 Emcon Div. ITW San Diego, CA 92129
24046 Transitron Electronic Corp, Wakefield, MA 01880
24546 Corning Glass Waorks {Bradford) Bradford, PA 16701
26654 Varadyne Inc. Santa Monica, CA 90404
27014 National Semiconductor Corp. Santa Clara, CA 950561
28480 Hewlatt-Packard Co. Corporate Hq. Palo Alto, CA 94304
32283 Intersil Inc. Cupertino, CA 95014
32997 Bourns Inc. Trimpot Prod, Div. Riverside, CA 92507
34335 Advanced Micro Devices Inc. Sunnyvale, CA 94086
51642 Cantre Engineering Inc. State Coliege, PA 16801
56289 Sprague Elactric Co. North Adams, MA 01247
72136 Electro Motive Corp. Sub IEC Willimantic, CT 06228
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Table 6-3. Replaceable Parts

Reference HP Part |c a - Mfr

: : t Description Mfr Part Number
Designation | Number |P y P Code

[¥] 03325ba%02 | § 1 POXER SURPLY P,C, A4SSE¥BLY ELELL 0332540502
820 0téne3Sng 9 ] CAPACTITOR=FED (UF +B0w2ny SovOC CER 28uln n14aG=3508

a2C2 016u=3508 9 LAPACITOR=FYED 1uF +80=20% 50v0C CER 284089 N160=3808

4203 0160=3558 ? ? CAPACITOR=FXD ,1UF +=20% SovDC CER 2Bugo 01s0=355%58

4204 Nlso=35%58 g CHPACITOR=FXD _1UF +=20% Sovdl CER 28480 NtgN=3558

aats NlAGe?tdS 3 2 CAPACITOR=FXD $n0nUF#80=10% 35yDC AL 28480 0180=283%

W0y Nl&n=3598 L CLPACITCR=FXN 1UF +B0e20% S0vDC CER 28480 01al=3%08

a2C7 01fn=n3a9 4 1 CAPACITQR=FXD 4, TUF+=20% {0OVDC T4 S6289% 1500478001 AR
hata 018nud63s 1 CAPACITORFXD 100AUF+80enY 3%¢vDC AL 2&usp nN180=243%

42C9 PlBpwdbtD a 1 28udp 018hwdb1d

arC1n ClanwtAu? 9 ? CAPACITOR=FXD _N1SUF +=20% SovDC CER 28480 0103847

LE-IE R N16n=150A L] LAPACITOR=FXED (UF «8ne.2nX SovNPL CER 28480 81a0=3508

42612 0)eo=dST 8 1 CAPACITOR=FXD ,1UF +Ba=2GX SovNC CER ELTT 0160=4871

42010 Ni{Bna1701 2 ! CAPACITOR=FXN g, RiF+=20% sVDL T2 5h249 1500b88X0NNELD
A2C1S Niscet8U7 q CAPAC]TDReFXN ,B{SUF +=20% SOVOC CER ELYLT D1eN=3B4T

A2C18 0jAgepd?} 1 1 CAPACITOR=FXD u?0UF+50=10% 6,%VDL &L 28480 1180=2823

wzly? N1ANanU2Y 3 2 C2PACITOR=FXD 1a0UFeSo=10% 25v3C AL 2Bulp 0180m0u23

aatym NIRN=NURY 3 CAPACITOR®FYD 1aguF+Sn=10X 25V0C AL 28480 n18n=0423

A2G19 0180-3008 6 1 CAPACITOR-FXD 470 UF 35V 28480 0180-3008

A2C20 0180-2823 1 1 CAPACITOR-FXD 470 UF 6.3V 28480 0180-2823

A2CR1 1601208862 3 u DIUDE=PAR RECT 100V B4 0413 EET LR

A2CR? 190106862 3 DIDOE=PwR RECT 100V 64 T3 YRTS1

42CRY 1901 a0b8h2 3 DIONE=PwR RECT 100V bd oua713 MRT51

42CR0 190 1wpbb2 3 BDIDNRE=PwR RECT 104V &A 04T YR7EL

A2CRE 19020025 L] 1 DIODE-ZNR 10V s% DOm? PDa, sn TCws,08% 28480 1302=0025%
A2CR7 1902-3214 1 DIODE-BKDN 16.2v 28480 1902-3214

42CRA 1901a0040 H = DIODE=SWITCHING 30V S50MA 2N8 P18 28480 (3010040

Aatre 19020777 3 1 DIODE«ZNR INART 8,2V SX DO=7 POE Ux q47T13 1Ng2s

L2CRtD 1RAYaNbG 5 1 THYRISTOR=3CR 2N6u00 TDe22048 yRRVaSN n1a2g 2NeU00

aaCR12 19010040 H DICDE=SwITCHING 3nY BoMd 2N8 DO=35 28ulp 19¢=0040
AaLR11 1901 wp0dn 1 DIDDE=-3WITCHING In¥ So0MA 298 D015 28480 1901=0040
a2LRtY 19910040 1 DICDE«SWITCHING 3ny SoMa 248 DO=3S 28480 1301=0040
L2CR15 190t=0518 & 1 OIODE=SCHOTTHY ELE LA 1901=0818

BaCey Y 19010040 H DIODE«SKITCHING 3ny SoMa 2N3 DQO=35 28489 19¢t=0040
A2CR17 1901-0535 1 DIOCE SM SIG 10V 28480 19010535

A2CR18 1901-0518 1 DIOCE 70V 410MW 28480 1901-0518

L2F2 2110=0202 H 1 FUSE .54 25Mv 8L0«BLD 1,25%,25 JL 75915 513,500

a2J2 12000881 & 2 SOCKET=XBTR Z«LONT H-LT-14 1200e0bb]

LN t200e0bbl & SOCKET~X9TR J={ONT 28480 1200=0baA1

aany NUGQaOTUS L] 1 RELAY |C 6VDC=COIL 14 115vaL 28480 LPELEYE Y

[ IR S10p=1RnT 4 ! COIL=MLD 110NH SX GaS%o 1550, 575LGNIV 28uByg 9tnre38a?

[ELE] 1251=343R 0 1 CONNECTOR &ePTN M POST TYPE 2RuBO 1251=3638

LELS 12513750 1 2 CONNECTOR 10=PIN M POST TYPRE 28480 1251=3750

IPLE 12513750 ? CONNECTNR {0aPIN ¥ POMT TYPE 28u8n 1251=3750

LaFy 1251aldPdn -] 1 COMNWELTOR 31=pIn W POST TYRE 28udo 1281 =dd4d

4204 1REgannga u 1 TRANSISTOR NPN 8] PDagnovw FTEYSOvM2 28480 1854=0094

L1 1851=0089 5 % TRANSTETCR PRP 2nu91T 8] POw2A0MUW nTas} 2huet?

4238 18540218 1 2 TRANSTSTOR NPN A1 PDeISAva Fra3noMel naTLy N39S04

1207 1A53.008G 5 TRANSISTOR PNB awyS17? 81 PDmosMA 07263 FLTERN

4268 1AGUanR 1S 1 TRANSISTOR NPN 8] POWI&0OYW FTRIOOMMZ nuvty an3ana

aalg 1AE4=0071 1 { TRANSTSTOR NPAN 81 Phm300Ya FTa200WMR2 28480 188u=0071

42314 1850t & 1 TRANSTISTOR NPh 81 PDm15a FTaSnuMZ 04713 uJgaly

a2Q11 1A53ana® 5 TRANSISTOR PNR 2NUGET S PDw2nOMaA 07zel 2Hu91?

DRy OT57=0283 & 2 RESISTOR 2K 1% 125w F TCe0+=1OD US4y Cum]/BaT0ag00]wF
[¥-LE 07570283 ] RESISTOR 2% 1¥ 1254 F tCaQs+=t00 20548 Cim!/8aT0n2001=F
A3R3 NaAle2n35 3 3 RESTSTOR 20K Sy 2%~ FL TCmwdtnse800 LERE- cezols

42RYy OR{|=2%ub 4 2 RESI8TOR ,5& Sy .84 Pw TLEgee30D 8042 BAmPlwl f2aR50"J
A2RG NpALL392K H 1 RESISTOR 3,94 8% 2% FC TCawddn/eT00 61121 CB332%

A2Rg 078Tan2a0 3 2 REGISTOR 1K 1% L1250 F TCmOeailn 2484s Clml/ButiulOl=F
AIRY N757-02R0 3 RESISTCR 1K 1% 3125w F TCug+we10p 2u544 Comi/BaT0alnd]aF
aaka H8A3=2015 3 RENIATOR 20k Gx 250 FU TCReUDO/48N00 0112 £AZL3S

&3Rq CeRtat 28 L] 2 RESIATOR IK SX 254 FC TCwwdQo/eknQ LER T3] cB102%

AZR10 0811.0548 2 1 RESISTOR .47 5% .5W 28480 0811-0548

&R+ 0683=1025% ? RESIBTOR 1K 5% 25« FC TCwmyg0/+b00 112t CBrozs

[-LEp NsR1=UuT & o 1 RESTATOR uTn 8% 2%+ FC TCwedO00/+400 ol1et CB4TSS

LELIR] [CLETSE F1] 4 1 RESISTOR 1,5% EX ,2%n FC TCwwul0/s700 81121 cB152%

AOR14 OhRI=iNYS 7 Lt RESIBTOR 100 Bx ,2%4 FC TCm=d0Q/4500 a1t c8y1018

AZR15 07570404 3 1 RESISTOR 130 1% 28480 0757-0404

43R & 07N Tansdy B ) RESTAYOR 8,25K 1X ,12%« F TLafiealng 2u%4s Llet /BaT0uB25{aF
L2R(7 87157L0Ub0 1 H RESISTOR &1,9% 1% 12508 F TCe0selon 24546 Cuwi/BaTiati92eF
ApRIR NeAla%128 & 1 RESISTOR S,1% 5% 28« FC TCma40074700 112} cBs12%

22R % CaM3a2THS 4 1 RESISTOR 27 35X 2B FC TCmeunn/eSe0 o121 chgros

42R20 Na98abIsd & 2 REATATOR {oK 3% ,125% F TCEN4=25 28480 bILLETS T4

See introduction to this section for ordering information
*Indicates factory selected value
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Tahie 6-3. Replaceable Parts

Reference HP Part |c Q . Mfr
: . t Description Mfr Part Number
Designation Number (D Y P Code
apR29 0pA3=10LS 7 RESISTOR 100 SX 250 FC TCm=d4ng/45n0 01121 [4:3EEE ]
LFR22 F10021298 8 1 RESTSTOR=TRMR §x 10X € TOPeADJ 17eTRN 28480 2100%3298
42R23 [LSLET YRR B 1 RESTSTOR 15K 1% .12%% F TCe0e¢w2S ELELL 0693epbi9
ELET 1698=6320 8 1 RESTSTOR SK 1% ,125% F TCups=25 LRLLL] PMESE, | /8aTRe500 8
LELFL 0eBle101% 7 RESTSTOR 100 5% 254 FC TCM=d060/+4%00 ar121 tA1018
42Rae NpIB.A191 % 1 RESISTOR 12,5K 1% ,125W F TCEO+=25 19701 MF4C1 /BeT9=1252«B
A3R27 NeFRafnHn T 1 RESTATOR B 64X 1% ,12%w F TCHQ+=25 19701 MPLUCL/8=TOedbd] =B
AZR2A NpIA=1512 4 1 REQTSTOR 1.18K 1X 125+ F TCo0e=00 24Sug Clel/BuTl=l181=F
1pR29 PsA%={nis 7 RESTSTOR 100 Sx 25 FL TCueb&o0/+500 altdt cB101S
42R3n 06A3a1 035 1 1 RESTSTOR 10K %X 254 FC TCe=d00/4700 s1121 CBL03S
FYLET) neR1=y72% 2 [ RESTSTOR 4 7% SXx 254 FC Tim=ugo/*70n a1121 [-T'y 1]
(LS ngFAmpIan 5 RESTSTOR 10K 1% 128w F TCB04=2S 28ullg LCALET 1Y
4pR1Y (LR TSLES) 3 1 RESIZTOR 00K 5% .25« FC TCmedO0/+800 o121 CBipus
47R3IE tpA3ean3s 3 RESISTOR 20Kk 5% 254 FU TCmad00/+4800 01t21 CB2035
A2R36 0686-5115 2 1 RESISTOR 510 5% 28480 0686-5115
AZRE? 06R6e5I18 H ' RESTSTOR 510 5% 5% CC TCmO+529 ot121 EB%S11S
A2R41 06831005 5 1 RESISTOR 10 5% .25W 28480 0683-1005
A2R42 0683-1625 5 1 RESISTOR 1600 5% .25W 28480 0683-1625
A2R43 0683-3025 3 1 RESISTOR 3000 5% .25W 28480 0683-3025
LT3 LIRS ERRE T4 b 1 SAITCH=8] SPDT WINTR _SA4 125vact/pl PC 28480 Halwlis2
4232 ILr1a20U? 3 1 SwITCcHesl DRDT aTD P4 280VAC SLOReLUG 28480 Itn1=goud
szl 1906enndn 7 1 DIOPE=Fw BRDG 2n0V 24 f4T13 MDa202
4202 1826=03un o 3 1C OP 4MB GP Dual BaplPap 27014 LM3ISBN
2343 1828e03db [ 1¢ 0P A%P GP DAL BeDlFsP 27014 LYISEN
a0 1A2g=034p 3 1t o aMP GP DUAL BeDIFap 27014 LMISBN
A2Vt 0837-0120 0 1 VARISTOR 130V 28480 0837-0120
ApUF 2 21100269 1 FUBEHOLOERLCLIP TYPE 25D.FUSE 2848y 2110w0269
MECHANTCAL PARTS
AZMP1 03325-61101 1 HT  SINK  ASSY 28480 03325-61101
AZMP2 03325-21101 1 HT  SINK 28480 03325-21101
A2MP 3 0340-0564 3 INSUL - XSTR 28480 0340-0564
A2Q1 18530453 1 %xSTR  PNP  SI 01698 TIP36
A2Q2 1854-0800 1 XSTR  NPN - SI 28480 1854-0800
A2Q3 1852-0450 1 XSTR  PNP  SI 02037 MJE3T 1K
A2Qi12 1853-0450 4 1 TRANSISTOR MJE371K 28480 1853-0450
A2Q13 1853-0066 8 1 TRANSISTOR 2N4250 28480 1853-0066
7120-6712 1 LBL WARNING 28480 71206712
0340-0620 1 INSULATOR 28480 0340-0620

See introduction to this section for ordering information
*Indicates factory selected value




Tahle 6-3. Replaceable Parts

Reference HP Part |c| o o Mfr

; . Description fr Par mber
Designation | Number |D ty criptio Code Mfr Part Nu
b3 033TbwbbbCs | 3 ] FRER, REF P,.0, A83EVELY 28480 0333kabb803

A301 Cle0=3884 9 ] CAPACITORaFXD [1UF +ep0X $NVOC CER 28uB0 01sn=1558

Ayt2 0166=3R4T 9 312 CAPACITOR=FXD _NISUF +#20X SOVOC CER ?8udo 0tan=38u7

430 C160=03p2 7 2 CRPACITORFXD §)10PF +a5% 320VOL MICS 28uB0 Ulso=nlad

30y f16Na01b2 7 CAPACTTORFXD §10RF +=5% J0oyDC “ICA 28480 nigne=03s2

a3le 0160=3847 9 CAPACITOR=FXD ,N1SUF +=29% SnvDC CER 28480 Nlaneldu?

43C7 Glene2z04d 0 1 CAPALITOR=FXD {nOPF +«5% 3InnvDL YICA 28480 Nign=2204

(314} 01B0epr228 [ 1 CAPACTTOR&FXD 23UF+ainx 15VDC Ta 56289 150D228x%01582
41C9 01603558 9 CAPACTITORWFXD [ 1UF +=20X SovDC CER 28ufln 0len=3558

(31N 1apentty L [ CAPACTITOR=FXD _47UF +Bam20X 25vDL CER 28480 Nlatmp174d

43C12 0140=01 91 8 1 CAPACTITORSFX0 S4PF +»5X 300VDC VICA 72134 pHMiSESsOJolocwvICR
A3y 01do=0199 3 1 CAPACITORLFXD 240PF 4a5% I00VOC MICA T2136 oviEF2uido3o0nviCR
B3C1y 0ls0w220d 2 2 CAPECITOR=FXD 20PF «=8Y S0nyDC CER fHewlD 28480 nlan=2204

b3he D1bne3BYY 9 CAPACTTOR«FXD _ntsUF se2nX SovOC CER 28480 Hlena3847

3017 0160=3847 9 CAPACITORFXD ,n1SUF +=20X SovDC CER ABulg c1p0=3847

EE 141 0lun=0204 4 1 CAPACITORWFXD 47PF +=8X 500y0C MICA 12138 D1SE4TBINECOMYICR
A43C19 0160=3807 9 CAPACTTOR=FXD ,415UF +-20% 5QyDC CER 28480 Nlen=3847

43021 D1{ANen)qY A ? CAPACITORFAD 2,2LF+=1DY 20VDL Ta 56289 150h228x902n042
[S14F; 2180ap197 8 CAPACITORFXD 2, 2UF+w10X 20OVOCL T4 LE¥-1L 185nD225X902042
[%{+)) 018ne]Tus 5 [y CAPACTTORFXD (gUFeminy 2n¥0DC T2 €289 1500156190208
43024 016031558 9 CAPACITORGFXD ,1UF s=20% SovOC CER 28480 NleN=35%58

[R{IN 0160=3847 9 CAPACTTORAFXD ,0{1SUF #=20% SuvOL CER FLELY nlpna3B4T

axtay 0160=3847 L CAPACTTORFXD ,n{SUF +e20% S0¥DL [ER 28480 n180n3847

43028 TS LY 9 CAPACITORFXD ,nISUF «w2DX SOVOC CER 28480 D1pn=3R4T

43C29 Nleo=3B4T & CAPACITORSFXD ,015UF +=20% S0vDC CER 28480 fle0=3847

[B141] 01Ane0229 7 1 CARACITORFXD I3UF+=10X% 10VDC T4 56289 150D338X%01 082
A3l3> 01R0=1T4h s CAPACITORFXD 18SyF+=10X 20V0C TA E4289 +50Di56X902082
4303y 016023558 & CAPACITCR=FXD ,1yUF +=20% SCVDC CER 28480 0160a3558

A31C3u Men=IBLT L] CAPACTITORSFXD ,015UF $=20% SovDC CER 28480 N160=3847

3147 01603847 L3 CAPACITORFXD ,n150F +=20% S0vDC CER 2B4BO flanw3BaT

A3C37 N1a0=IBUT L CAPACITARFXD _a35UF +e20% SOLDC CER 28480 [STLER L)

[R151.1 01602847 9 CAPBCITORFXD ,nI8UF +=20% SNV0OC CER 28uln Atgdeldat

axlie D160e3847 9 CAPACTTORSFXD ,niGUF +=20% 59vDC CER 28480 01p0=3847

a1ty 0140a3847 L] CAPACTTORFXC ,A1GUF +=20% SovDE CER 28u80 0180=3847

[Y1'F] n160=3%20 S 1 CAPACTTOReFXD 75PF +=1% 100VDC WICA 28u80 01s0=3520

43Cuy 0180=2261 9 ¥ CAPACITOR=FXD 15PF +~EX SA0VDC CER 04=30 28uBe alp0=2281

131111 014022255 1 t LaPACTTORLFXD B 2PF 4a,25PF S00vO[ CER 28480 niele2258

[ %1171y 018%=3R47 4 CAPACITOR=FXD ,01SuF +«20% S0vDL CER 28480 0len=3847

axCar f1boe30BS 7 1 CAPACITORFXD B{0PF +elX 30AVHL MICA 28aé0 0le0=3nBS

IR {472 GlepatAuY 9 CEPACITORLFXD _niSUF +=20% S0VDC CER 28qé0 0lan=3847

Ails N160=3A4T 9 CoPACITORFXRD ,ni1SUF +=20X 50VDC CER 2BuBD 0lsnei8u7

43052 0160=184T o CAPACTTORFXD ,015UF ++20X 50VOC CER 28u8Q nN1gne3duy

A3CS Nlane3847 ? CAPACTTOReFXD ,nISUF +=2uX Sov0C CER 28480 nipo=3Ra7

23054 fldnan19d 3 1 CAPALITORFYD 180PF +a5% J00VDC MIL2 r211s D¥185P151J0300nVICR
43054 0)6n=3847 9 CAPACITORFXD ,015UF +»20% SOvDL (ER 28480 0ip0=3B47

[R143] 0lene?b5 2 ? CAPACITORFXD 22PF ¢eSX 50nyDC CER Re=10 28480 nis0n=3265

43058 01u0m2745 3 CAPACITOR=FXD 23PF ¢=5X 500yNC CER Ne=3d PRUB0 nla0=226%

43059 0140=3807 L CAPACITOR«FXD ,ni{§UF +=20% 5gVv0OC CER 28udy 01&60=3847

43Cs) OD{ana3RyT L4 CAPACITORFXD ,ni8UF +e20X SOVDC CER 28480 niane3By?

&3C1o1 NlanwIRER 3 CAPALTTORFAD [ JUF +=20% S0VDC CER 28u80 01603458

A3C10p MHbn=2P52 8 { CAPALITORFXD 5,20F +a,25PF SoovDC CER 28480 0140=2252

23107 N160=22b60 i 1 CAPACITORFYD PUPF +e5% SNOVNL CER 0+e30 28480 D1anapdsh

[3.140.L] Atho=1T746 5 CAPACITOR=FXD §GuUF4=10X 20VDC T4 56289 1500156X902082
430109 N160=2201 7 1 CAPACTTOR=FXD S1PF +=K% 3noyNC YICA 28480 Glpnap20l

LR ISEN] 016n=22b4 2 CAPACTITOR=FXD 2APF +=5% 590¥DL CER 04el0 28680 01b0w2264

83012 M 602307 4 2 CAPACITOR=FXD 4IPF +af% 300VDE VICA 28480 aleow2307

[X130 R ] LATLErE Y] 8 1 CAPACTTOR=FXD 13PF +=8% SOOVDL CER Ne=30 28uB0 N1e0=2280

430114 t1e0e2307 & CAPACITOR=FXD 47PF sw€% 300VOLC “ICA 20480 0160=2307

410118 LRLOTE LT 5 CAPACITORFXD JS5UFe=1n% 20VDE T2 56289 150D158X902082
2307 014nelAuT b CARACITOR=FXD ,n)5UF +e20X SovBC CER 28480 Clece3B4T

43C118 Men=3847 g CAPACTITORFXD ,niSUF +=20% ScvDC CER 28480 alate3Bu’

830119 Oteo=tBay 9 CAPACITOR=FXD ,0LSUF +=20% S0y0C CER 2Buln nien=38u7

3120 01ena22ud n 3 CAPACITURFXD 1PF +«,25PF S00VDL CER 28480 nlao=g2ud

430121 D1Uswnl 90 7 u CAPACITORSFXD YOPF +=5% 3noydL ~1CA 12138 DVMISEY9NIN3o0AVILR
43C122 01&0=2251 7 F] CaPACTTOR=FXD S 4PF +=,25PF S0nvOC CER 28480 0l60e2251

430123 014pe0190 7 CAPALITOR=FXD 39PF +=5% 300yNC VILA 72130 DW1SEZFCINIO0AVICR
a3C124 Olena224u ] CaPatITORFYD FRF ++,25PF S0ypvOL CER 26Uy Ulane22dd

430124 01dn=n190 1 CAPACITOR=FXD 34PF +=BX 3InovOC “ICR 12138 DU1SERS0J0300mVICR
23127 01602251 ? CAPACITORFXD S _aPF 4=,2%PF S00yDC CER 28480 0160m22514

43C128 2140e0190 7 CARACITORFXD 19PF +=5% 306y0DC mICH 7213 DM1SEYFOJORNDAVICR
(319 F1] QlaQe2 244 8 CARPACTTORSFXD 3IRF 4e,258F S00yDC CER 28480 nleom2ud

See introduction to this section for ordering informaticon
*Indicates factory selected value



Table 6-3. Replaceable Parts

Reference HP Part |c oo Mfr

; . D

Designation | Number |9 Qty escription Code Mfr Part Number
138184 0160=3847 9 CARACITORSFXD ,pISUF +=20% SOVDC CER 28484 01g0w3aLT
a3lisg 0169=1847 9 CAPACITOReFED _n1SUF ¢=20% SOVDC CER 28480 Olad=3ad?
ALy 0163=3847 9 CAPACITOR=FXD ,ntSUF +220% S0vDC CER 28480 0leh=3847
A3Cisy 01b0=1847 9 CAPACITORSFXD _n(SUF +=20X SovDC CER 28480 fNlan=3sqy
LR 131 1 [3ETERLTL) b CAPACITORaFXD ,LotSUF +wgoX SOVDC CER 28uBo nian=3847
azlys? 9iRO=1T4s 5 CAPALITOR=FXD 15UF¢=10k 20VEC T4 Ssp89 150D154X90208¢8
[R140 1] 91601847 L4 CAPACITOR=FXD ,015UF +«20X 50VYDC CER 28480 nipo-3pd?
[31-1 B] D160=0128 3 1 CAPACITOR=FXD 2,2UF #w20X SNVDC CER 28480 fisheoy28
430202 014n=3%58 % CAPACITOR=FXD ,1UF #+=20% 50vDC CER 28480 01s0=39%8
a3C203 0160=3%58 9 CAPACITORFXD ,tUF #=20X SeVOL CER 28480 nle0=3858
A3cand D101 TUS 5 CAPACIYTOR=EXD 18UF+=inX 2oVDC T4 58289 150p1858x902082
a3t208 01603558 9 CAPACTITOR=FXD .LUF ¢=20X SOVDC CER 28a8p 01403558
a3C2ns 0160=4343 0 1 CAPACITOR=FXD &,8PF += BPF 20ayDl CER 20032 5024E0200RDL89D
Astan? 0160=4385 3 1 CAPACITOR=FXD 33PF +eS% 200vDC CER O+w30 K1pd2 200e20D=NFO=330]
A3C208 0160=0%70 @ 1 CAPALITOR=FXD 220PF vagoX 100vOC CER 20032 S024EMIB0RDRRIM
a3C209 0186=0576 5 i CAPACITOR=FXD ,1UF +=20% S0yDC CER 28udo nt60=0876
Aila10 0160=3877 S 1 CAPACITCR=FXD 1n0PF +a20% 200VDC CER 28u80 0160=3877
[L1-T-10] 0160=4dil i 1 CAPACITCRFYD  u7UF s=10X SoyDL CER 28480 01604441
A3C300 D160=3874 2 1 CAPACITOReFXD 10PF 4« SPF 200vDC CER 28480 D160=3874
A3CAY 1901=0040 1 2 OInOF=AWITEHING 30V SoMA 2NE DOw1S 28480 190{=0n40
A3CR2 18010040 1 DIOOE=SwITEHING 30V 50MA 2NE DQalS 28480 19013040
A3CRY 1961=0818 L] H DIUPE=SCHDTTHY 28480 1901=0%18
a3CRY 190105818 8 DIODE«SCHOTTKY 28489 1901=0518
A3CRs 19023149 9 1 DIODE«ZNR 9,09y SX 0O0=T PON, 4y TCE+,.057% 284890 19023149
Asla7 19023030 ? 1 DINDE=ZINR 3,01y 5% DD=T7 POM,dw TCWw, 0BTX 284890 19023030
A3CRB g1e2=qrni9 s 1 DIOCE=YVC 29PF 10X C3/02B5«MINm§ BYRE3IDV ouTLY v¥to9
A3CRS 1801-0040 1 DIODE SWG 30V 2 PF 28480 1901-G040
A3CR10 1901-004C 1 DIODE SWG 30V 2 PF 28480 1801-0040
a3CR101 1906«0207 2 1 DIOBE=MATCHED 28udo 1904=0207
A3J1 1251-6567 1 CONNECTCR 28480 12516567
413 1251 =2%89 L} 9 COMNEL TOR=BHONS SINGLE PraND JACK) DIF 28uBo 1251 =2969
43J5 1251=290% 8 CONNELTORSPHONG SINGLE PHOND JACK) DIR 28480 12%1=29069
Avde 126122969 ] CONNECTORPHOND SINGLE PHOND Jatxky DIP 28480 12812969
A3d7 12512969 ] CONNECTOR=PHOND SINGLE PHOND JACKy DIP 28480 1251=296%
A3JB 1251=2949 B CONKECTORPHONG AINGLE PMOND JACKy DIP 20480 1251 w2909
Asdg 125122969 8 CONNECTOR=PHOND 3INGLE PHOND JACK) DIP FLTLT] 12512969
A%Jin 1281=294% a CONNECTOR=PHOND SINGLE PHMOND JACKp DIP 28480 12512909
AYJ11 1251=2969 8 CONNECTORPHONG SINGLE PHOND JACK) DIP 28489 12512589
[RIN ] 12512969 8 CONNECTORmPHOND SINGLE PHOND JACK) DIP 28480 12512969
43419 1251 wdbi22 b 1 EONNECTOR 3I=PIN ¥ POST TyRE 284l 18%1=4B22
A3J20 125A8=0141 8 ] CONNECTOR 28ug0 12%8=0141
A3l $100=3581 5 1 LOILaMLD 1yuH 5% GuS0 155D, ATSLGeNOM 28ul0 91003551
A3L? F100=%u%4A 1 5 CrHOXE, wIDE BAND 28480 9100m=34%8
A3LT 914naglo 1 5 COIL=MLD 100UH %X QS0 ,15S0X,375LG=NOY 2Bu8o F140w0210
[ 519} Bild4amngio 1 COIL=MLD 10CUM %X Gw%0 L1550, 3T5LG=NOM 28680 Slug=0210
ATLS 9170w0894 0 b3 COREwSHIELDING BEAD 28480 G1T0=0R54
[} 9140=0210 1 COIL=MLD 100UA 5X QS0 L 155DX, 375 geNOM 28480 frupmoRle
[E18) 9100=0210 1 COIL=MLD 1006UH %% GES0 ,1550X, 374LG=NOM 28480 SlUNwole
a3L8 91003540 & 1 COILaMLD §, &6UM KX GBa% 185Dy X175, GeNOM 28480 Gip0=3560
43L9 914n=0253 2 1 COTL=MLD TOMANW 1X GmaS _3550K, 375LG=NOM PBa80 S1ug=0p53
[S18Y] 9100=3458 1 CrOKE, WIDE BAND 28080 9100=3uS8
diLint 9i00=34%8 1 CHOKE, w!OE BAND 2R4BO 5100=34%8
43102 F100-3458 1 CHOKE, wIDE BAND 28480 R100=3458
AtLi03 9100=0265 & 2 COIL=MLD 1,6UM S% Qm3}% _155Dx RBT7SLG=NOM 28480 G140=0265
ASL10d F100=1552 & 1 COILeMLD 1,5UH 5% G®33 _155DX, 375.G=NOM 28480 9100=-355%2
ALL1ns HdoenB49 7 1 COILwMLD 1, 1UH 5X Qw33 iS50k, 375.GeNOV 28480 Q1unmpyae
A3L10b 91400269 [ COILwMLD 1,6UH SX Ga33 ,1SSDK,37SLGaNOM 28uBo 9140e0265
AZL1AT 91 00=053% 3 2 COIL=MLD fOUN 5% 0855 ,1550x,375LG=h0™ 2BuBD 9100=0%39
A3Li108 9178=0894 ] CORE=AHIELDING BEAD 28uBn F170=08%4
A%L109 9170«0894 q CORE=SHIELDING BEAD 28480 F1T70m0BIHY
AZL111 9100-331% 9 2 COIL=MLD 820NM 88X L18%D¥ 375 GaNOM 28480 91003315
ATli12 91003315 9 COIL=MLD B820NH SX ,155DX,JT5LGweNOM 28u80 9100=3315
A3L1L} 9100=3548 8 u COIL»MLD 1,3UN 8% Ga33 ,1%85Dx,375LG=%0™ 28080 9100=3544
ABL114 9100=3%48% ] COIL=MLD 1,3%uUM EX G803y [ 1550x,%75LGeNOM 284uB0 9100-354b
A3L11s 91{00=354s L] COTL=MLD 1,3UH BX Qu3Y ,155DX,375LGeNOM 28480 F10n=38dd
[LINER 9100-38486 B COIL=MLD 1,3UR 8% Qu3Y ,155D%,375LGeNDY 28480 91003544
A3tL118 9100-3345 1 INDUCTOR 2 UH 5% 28480 9100-3345
A3L1%y F100=34%8 1 CHOXE, wWIDE BaND 28480 F100=3uS8
A3L182 Y100=0539 3 COTLwMLD $ouM 5% Om55 L1550, 378LGeNO™ 28480 ¢100=0539
A3L183 91490210 1 COIL=MLD 1pOUN S% QuSP ,1550x%,375LG=NOY 2Bulsn Ffunmp2l
AYL1S4 91003542 8 2 COTLeMLD 4,7UN 5X Ge33 L {55D%, 3TSLG=HOM 28480 F100=-3562
LT 11 P100=35462 8 COTL=MLD 4, 7UH 8% GE3Y ,1550X, 375 GaNg¥ 284l 100=3547
4341 1883en4uB o 3 TRANSISTOR PAP 81 TO=02 POEH2EMw ALTLY “PSHB
A302 1RESagnAy 1 | TRANSISTOR JeFET M=CHWAN DeMODE 81 01295 2N8205
4133 18530080 5 1 TRANSTISTCR P4P 2MURIT 31 ODm2a0ww 07263 ELTLL N
410 18S4=n215 1 | TRANSISTRR NAN 8] POR3Sovw FTRIAgWMT curL3 2N3IFQu
asdiol 1883 nush 0 TRANSTISTAR PAP 81 TOe92 PDEH25YA A4T13 WPRHAY
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Table 6-3. Replaceable Parts

Reference HP Part |ci o L Mfr

: . t Descri Num
Designation | Number |D Y escription Code Mfr Part bar
a3B4ng 188 aquyn L] TRAMSTSTCR PLP 9] TODe92 PRE&28%4 04Ty YPEHE |

430201 1R54=079E 2 b3 TRANSISTCR NPN 81 TOwSZ PDE&2SMA 04113 WP8H1O

A30202 1854-0215 1 1 TRANSISTOR 2N3904 28480 1854-0215

A30Q203 1854-0215 1 1 TRANSISTOR 2N3904 28480 1854-0215

a3Ry NeR3eyTng 8 A QESISTOR 47 5% 28w FL TCm=d(as+S00 01121 CB&TO0S

BIR2 neIB=I0IZ 7 1 RESTSTOR 26,1 1Y 125w F TCehe=i0n 713548 PUESSw| /8aTow2ERiaF
L3IRY n757-0398 4 1 RESTSTCR 75 {X ,125w F T{2C+=10p 248up Clwi /BwT0aTSRORF
AR, Nekle2225 3 d QESTSTOR 2 ,2x S5 .25+ FC TCEm4n0n/e700 a1tet tB222%

41RT Ne99e3439 q b RESISTOR t7R 1% 1254 F TCadewlno 2U546 Cluai/8utQulTBRaF
L3RR 07570397 3 5 RESISTOR &4,1 1% 125w F TCENe=100 24548 CUn1/8eT0mbsBR]nF
h3RG NeRT=yTIS ] 2 RESISTOR 470 8% 2%+ FC TCReu00/eb00 0l124 CALT1S

L3RIN 07570401 n s RESISTOR 100 1% ,125% F TCwnewinn 2454 C4ml/BeTOmi0ieF
L LEX] 01570197 3 REST3TOR 48,1 1% 125w F TCwhewioD 24546 Cial/BaTOub8R}=F
L3Ry 3 neRlalpus 5 1 RESISTOR 120K §x ,25% FC T{maAO0/+000 01121 CB124S

[SLER] N64T=0728 S 1 RESTATOR 4, 7K Sy ,2%1 FC TCawuno/+700 012l CBay2s

IR LN neR3=1028 9 1 RESISTOR (K 5X ,285n FC TCw=il00/+&00 01121 C8102%

A3R1g DhRNal 028 9 REGTATOR 1K 5% ,2%n FC TLawdpos4énn DERY 31 CB1025

ATR1T 0bRY=p225 3l REQTISTOR 2,2% S% 25w FC TCwaunos+784 ay12t cagzaz2s

43R1a DT5P=nUu 9 a RESISTOR 10k 1Y ,12%% F TCROtw(00 24548 Clmi/BaT0nto02=r
[RL20] 06AS~OUS 3 3 RESISTOR 190K BX .28W FC TCmeupos+800 1121 CBypus

L3R Nbkleln2s 7 RESTSTOR 1K 6% ,2%n FC TCRednNo/esng oLy CBio2%

IRLEF] 0757=027% 0 1 RESISTOR 318K 1% ,12%4 F TCwntaloD 24508 Clhmt/BmTOmY{b]aF
A3R2y N71%7end 38 L] 1 RESISTOR S,81K +x 125w F TCEfewing 26544 Cdwl/But0ub]1]aF
A3R2y 06R3=222% k] RESIBTOR 2,2% 8x ,25W FC TCwwuapo/+700 atsa1 CB2225%

[RLF 1Y N757T=0PR% ] 1 RESTSTOR 2K % 1254 F T{m0e=100 FUsUh Cim1/BaT=2p0l=F
43R27 NI5T=nuy2 9 RESIBTOR 10K 1X ,1254 F TCmoealoe 245Ub Cl=l/B=TOal002=F
43R2R C&¥RaI160 5 1 RESTATOR 35,6k 1% ,125n F TCE04el00 2454 Chn{/BaTOul]pdnF
431829 06983154 bl 1 RESTBTOR 4,22k 1% 1254 F TCaos=i00 24%Up Ciwl/BuTOwitadal
11830 2:00-3286 & 1 REST8TORCTRMA {ox |n% C TOP=ADJ {T«TRN 12997 1292n=1aj03
13R33 Nek1=1028 L RESIBTOR 1K 5% 28w FC TCE=d0p/eb0n o121 tp192s

AJR33 2100-3286 6 1 RESISTOR TMR 10K 10% 28480 2100-3286

FRLATY Ne98wd! 2y 5 1 RESTATOR 499 1Y ,125n F TCwns=1Q0 EELIT Ciml /RellatiqofAal
a1RY7 08A%aingk 3 RESTATOR (00K Sx 25+« FC TCaau0n/eROD o112l CBioa%

A3R38 07570437 1 RESISTOR 4750 1% .125W 28480 0757-0437

AVR19 078T=0274 s 4 RESIBTOR 1,21K 1% ,125w F TCsOsaling 24848 Cdai/BaTOm]2]}er
LRLES N6AS=102% 9 RESIATOR IK S5X 2% FC TCa=i00/+600 LERT 4! Ca1025

43R4 N15Tenkg? & 2 RESTATOR 200 Llx ,125% F TCe0emlO0 FCL LT Cdai/But0ed0]af
bYRyY 06983155 1 ? RESTQTOR 4,44% §x ,125% F TLE0+=100 2454k Chml/BuT0ubbu)al
43R4y 0b9Ra31 %5 1 RESISTOR 4,64k 1% 1250 F TCa0e=l0n 24546 ClmisBaTOedbilaF
& 3RuR Ne9gw3156 2 1 AERISTOR 14, TH 1% 1258 F TCug+=100 FLLTT CdmiZpnTO=1472=F
ATRus Ne98a3158 2 RESISTOR tu, 7K 1% ,12%% F Ylanes100 2u8L4 Ldwl /8aT0=1lTRaF
A1R4Y 06A3=4T08 & RESISTOR 47 5% 254 FC TCwednn/+50n o1} TBavos

[ LEL] NeA3=uTiS 0 RESISTOR 470 5% ,26wW FC TCawdng/+g0n o112y tBaT18

B1Ruy haBletn3s H ) RESTSTOR 10K 8BY ,25% FC TCaminc/s+Tod a1124 ce1038

43RSY Nah3enus 3 RESISTOR 100X Sy ,25% FC TCweugn/eBon o1tat CB104S

A3IR5A 0TRTandu g REYISTOR 10K 1% ,125% F TCmOe=100 2USds Clal /AaT0ei0nZeF
41REQ nsdlein?s e RESTATOR 1w SY 25k FC TCa=a00/+b00 o1121 cB102%

AIRe1 0eflaa708 8 REST&TOR 4t 5% ,2S8w FC Tlmeuln 4800 LR F 4! [o-TR L]

23Rp2 075T=nudy L} 1 PESISTOR 20K 1% ,125W F TCuneejnon 24%54s Cla)/BaTOugpo2eF
AIRpY G63R=3156 2 RESISTOR $u4,7K 1x ,12%5% F TCensa{np 2uSus Cdm)/BeThulyT2aF
A1R4s NER3279 o 1 RESTSTOR 4, 59K 1% ,12%4 F TCROe=1Nn 24544 fdw]/BuTOudG9 uF
41847 075Te0U42 9 REST&TOR toK 31X ,125~ F TCE0em=i00 2484 Cim]{/BmTOu)pl2eF
A3R4A 2100=0567 o t RESISTOR=TAMR 2Kk 10% C TOP=ADJ 1=TRN 28480 2100=0%6"7

A3R6EQ 0698=up02 { y RESTSTOR B,87K 1y ,125n F Tlans=100 2UTUY Cdw]/BwT0aBBt aF
LR L] fel3ley7nf B RESTATCR 47 sX ,2%n FC TCe=dpns+San LRRY 3| ceuTos

ATRTY 0nRleq7ns B RESISTCOR 47 S% 28« FL TCmeddco/+Sapn 0l1dy CB4ros

41R7s NERY =y TN ] RESISTOR 47 5% 28w FC TCemarp/+50n aL121 Caur0s

L1R7Y 07ST=0401 0 RESISTDR 100 1% 125+ F TCaGeai00 24546 ClUm)/BaTbaynl=F
L3778 QTS T=ntn 0 RESISTOR 100 1% ,125% F Tletew100 US4 Clmi/GmTOmit]aF
41R79 NaA%elnds 9 RESIYTOR 1K 5% 25w FC TCw=donseb00 of121 cBro2s

A3R81 0698-3581 7 1 RESISTOR 13.7K 1% 28480 0698-35681

4IRAD N757Te0273 4 )] RESTISTOR 3,01K 1% 1258 F TCmheninn 24%4s Ciéel/8=T0a30]laF
A3RAY 07570273 4 RESISTOR $.n1K 1Y 125« F TCugeainn LT Céul/8aT0=301taF
L3RAY n757+0273 4 RESTSTOR 3,01k 1X 1254 F TCanva10d FuSks Cde1/BuT0u3D]1nF
43Ry Ne90Lds7s b 1 RESTSTOR 9 76X 1Y 1250 F TCenta)on n3A8A PYEES 1 /BaT)udTb1aF
43RAT NeAta]nPE L} RESISTOR 1K 5% _2%e FC TCmad0O/eb0n n112t €a1n2s

43RAR 07STeu3? 2 ? REGISTOR 4,75n 1y ,12%8 F TCwoesloo 24Sde Clel/BmTOuu?5 =F
43RAS ATETwnd3? 2 RESISTOR 4, 75K 1% ,t2%n F TCa0+=100 FE-11] [4m1/8aT0aiTS]aF
BIRT Ned8mdt ] b 1 RESISTLR 249 1x 125+ F TCans=jon 20546 Cinl/BaT0m2y9RaF
43R92 NeA3-1n2S 8 QESTITOR 1w 5% 25« FC TCEedOn/+600 LERE3| CB1o2s

hLiRoy NHRIauTNG 8 RESISTOR a¥ %Y ,2%w FC TCmadQo/+590 a2t CBu&Y0S

IR 2 NISTanan? & RESTSYOR 200 LY 1250 F TCufeai0n 248548 Clal/BeTOn20leF
A3R113 0698-3444 1 1 RESISTOR 316 1% 28480 0608-3444

AJR114 0698-31444 1 1 RESISTOR 316 1% 28480 (698-3444

See intreduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part |c Q . Mfr

; . t Description Mfr Part Number

Designation | Number |[D Y P Code

AIR11S 2100=0%68 1 1 RESIATOR=TRMA (a0 10X C TOP=ADJS 1=TRN 28uB0 2lonwo5e8

A3R116 0757-0384 8 1 RESISTOR 20 1% 125W 28480 07570384

A3RANT 0698.3444 1 1 RESISTOR 316 1% 28480 0698-3444

AJR118 0698-3444 1 1 RESISTOR 316 1% 28480 DE98-3444

A3R119 07570275 [ ] RESIETOR 113 1% ,12%+ F TCa04el0n 24548 Clwi/8nTOuliIR=F

A3R120 0698=34d0 U 1 RESTSTOR 196 1x ,125% F TCE04=100 2u84e Cual/8uTinlRbReF

[SLAT-21 fI57=0387 3 RESTATOR 68,1 1¥ ,12%w F TCwoseign 2uSus Clal/Bet0abdR]=F

A3IRy22 07370397 3 RESTATOR 68,1 1% _12%& F TCuttatng puSUs Cuu] /B=TOnpRR]=F

A3R123 075T=0275% & RESTSTCR 113 tX 125w F TLap4=lon 2uSue Clal/BwTDal}RF

A3R181 07570197 3 RESISTOR a8.1 1% 125w F TCwoO4eton 2u54p Cldnl/BeTNnaBR]=F

AJR1KS 0b83et102S 9 REIIBTOR 1K SX ,2%% FC TLmed00/eb00 RT3 CBLo2Y

41R18y Je83=102% 9 RESTSTOR 1K X _26W FC TCwwdloO/¢600 vl1es tB1o2s

ALR1ES LTS TSR EL | 1 1 RESTSTOR 100 5% ,254 FC TCw=a00/+500 LR RY 3% Cainis

AIR(NT 06B3ay?n5 8 RESISTOR 47 SX .25+ FC Timeynn/e500 0112t CR&TOS

AIR188 0658wyl [} RESISTOR 178 1% 125+ F TCmge=ing 20544 Cdw)/BeT0al7BR=F

AIR1SH CaR3ep22S ] RESTSTHR 2,2K Ky 254 FC TCEwaop/47NO ni121 {B2228%

A3R160 0757-0276 7 1 RESISTOR 61.8 1% 28480 0757-0276

A3R161 0757-0276 7 1 RESISTOR 61.9 1% 28480 0757-0276

AJR162 8150-3375 5 1 JUMPER WIRE 28480 8150-3375

AJR163 8150-3375 5 1 JUMPER WIRE 28480 8150-3375

A3R164 0698-3581 7 1 RESISTOR 13.7K 1% 28480 0688-3581

A3R185 8150-3375 1 JUMPER WIRE 28480 2100-3096

A4IR201 07%T=0348 2 RESTSTOR 10 1% ,1254 F TCE0¢w=)Qn 2uUSHs Cie1/8aT0m]0RO=F

43R2p2 0683123825 9 1 RESIBYDR 3,6K 8% .2%W FC TCRes00/+700 it CB3szs

A3R203 07570280 L) 1 RESISTOR 1% 1% 1254 F TCwoe~100 2ukus Cim1/8=TO=100)=F

[RLFLY] 075Ta02% & 2 RESTSYOR 24,9 1% 125w F TCmoea=tqQoD 19701 MFUC) 7BaTR=2492F

A3R20S 07570401 0 RESIATOR 100 1% ,125% F TCs0+-100 24544 Lim{/BatNuygl=F

A3R204 DT5T=0384 a8 4 RESISTOR 20 1% _12%x F TCUmo+=i00 19701 MEF4C ) f8wT0w20ROF

A3Ran? 078 Yend ol ] RESTISTOR 100 1x 125+ F TCabe=100 2uS4s Céw1/8eTO0=i01aF

A3R208 07570384 L] RESTSTOR 20 1X _125n F TCmotejng 19701 WFUC ] /R=TOR20R0F

43R209 07STe0d20 1 2 RESTATAR TS0 1% 1254 F TCen+=10n 24548 Cimi/BaT0mTGaF

A3R210 DYST=0384 8 RESI8TOR 20 1% 125w F TCu0+=100 19701 MFUCy sB=TOe20R0=F

A3R211 NTSTeod2n 3 RES18TOR 750 (X ,125m F TCEM¢=100 245de Cu=i/RaTlalG]al

ALR213 075 T=0384 8 RESTITOR 20 1X 125+ F TCEp+w)no 19701 MEAC]/BaTQa200uF

AIR2v4 07570291 [ RESISTOR 24,9 1y .12%w F TCENewlOn 19701 HWFYCt /ReT0w2ul2=F

A3ZR21% 06AYa1B28 7 1 RESISTOR |, BK 5y _25n FL TCwwmd0n/+700 atg2 CB1828%

A3R214 07%7=0394 G 1 REBIQTOR St,1 tY 5254 F T{mN+=100 2a%uh Clw]/B=TOa5|R]=F

IS 341 F160=403R 5 1 TRANSFORMER Fauso F100wu038

A3T2 LI R I T ] 1 TRANSFORMER=a=TURNS 28480 NASSZabldd

4341 1820=1991 1 1 IC CNTR TYL {8 DECD DUAL 4=BIT 0129% BMTULIFINN

392 tB20e0629 [\ H IC FF TTL 8 J=K NEGEDGE=TPIG 01298 SNP4I 12N

alys 182nep321 9 1 IC COMPARATOR GP TD=9% n129% ANT72T710L

AU 1820=1199 1 1 IC Thy TTL L§ HEX 1alINP 01295 ANTULOuN

A3US 1820=0691 8 1 I1C FF TT_ 8 DetyPE POSeEDGE=TRIG 01295 ANTURTAN

A3Ue 1R20=0481 b 1 1€ NV TYL § HEx 1elINP 11295 aNTU8OAN

A3U? 1201824 o 1 1L INV TTL 8 MEX 18324 NATIIN

AzLA 1A2a=0rdd q 1 1¢ oP AMp GR Tn.9g niean CA3o?rT

MUY 1820=1548 B 1 I1¢ BFR TTL L3 BRuS QUAD 11295 ANTULSL2BAN

A3byn 1A20=119% 7 1 IC FF TTL LS DatyRE POSwENGE=TRIG COY 01295 SNTALSLTSN

A3U11 1826andly? o 1 IC MULTIPLIER 1u=DIRaC 24713 MT1495L

ASY12 18280l Y0 7 1 IC SWITEN ANLG HReDIPep 01295 TLa0yLP

AJU13 1826-0111 7 1 1C OP AMP MGC1458G 28480 1826-0111

A3Ula 1RER=0083 k) 1 TRANSTISTOR 2RRAY 14ePIN PLSTC DIP n192e CAa3102€E

a3U1s 1RS8=0040 8 1 TRANSISTOR ARRAvY n1928 Cay2ve

A3U16 1858-0059 9 1 XSTR ARRAY 8P-DIP 28480 1858-0059

A3ds? 1820=0802 1 1 IC GATE ECL NUR QUAD 2elNP nuTLy uC101n2P

LEI*TE) 1h2o=1322 2 1 1C GATE TTL § “nR QUAD 2eIKP n1295 SNTA80RN

ALY 1A20=062% ] 1€ FF TTL 8 Jex NEG=EDGE=TRIG 01295 SNTUSY12N

A1Yy 041p=t115 1 ] CRYSTALQUARTZ 30,00000 YmZ 2Bad0 os1pes11%
MECHANICAL PARTS

AIMP1 03325-20601 SHIELD, TOP 28480 03325-20601

AZMPZ 03325-20602 SHIELD, BOTTOM 28480 03325-20602

ATMP3 03325-041¢1 1 COVER - 1 28480 03325-04101

A3MPY 03325-04103 1 COVER - 3 28430 03325-04103

See introduction to this section for erdering information
*Indicates factory selected value




Tahle 6-3. Replaceable Parts

Reference HP Part |c s Mfr
: A mbe
Designation | Number |D Qty Description Code Mfr Part Number
LY £333h=bpb0u | & 1 OUTPUT/DAC P.C, L8SEMELY 2RYBY 03336=pb504
haty 018n=t?ol 2 1 CARACITOR=FXD p,BuFe=20% &VDC T2 S8 289 150DeBSK000LAZ
aul2 0160=3540 3 1 CAPACITOR=FXD {UF ¢=2% 160VEC MET«POLYC 28480 0160=3580

Y141 01la0=3847 L 11 CAPACITOR=FXD ,nI5UF +=20X SOVOC CER 28480 0ian=3B4T

dyCa 0189=0532 1 2 CAPACITOR=FXD 1000PF 420X SoVDC CER 28480 0160=4832

aols 01801748 s 5 CAPACITORFXO 18UFs=10X 20VNC Ta 6289 150D 184X90R082
Aule 01801748 5 CAPACITOR=FXD 1SUF+={nX 20VDC TA 8289 150D18sXF02082
hyCy 01603679 7 a CAPACITOR=FXD ,01UF +=20X 100yDC CER 28480 01p0wla?e

AuCs 01b0=3879 T CAPACITORFAD ,n1yF +=20% 100y0C CER 2R480 giene3RTY
halze 01460=3B4Y L CAPACITOR=FXD ,015UF +=20% S0VOC CER 28480 0160=3BUT
aglzy 0i60=3847 9 CAPACITOR=FXD ,015UF +=20X S50VOC CER 28480 0140=3847
AQC28 016083847 9 CAPACTITOR=FXD N1SUF ¢=20% SnvDC CER 28480 ulboa3Au?
Ad4C29 0160-4571 3 1 CAPACITOR-FXD .1 UF 20% 28480 0160-4571

(Y15 3] N16ne3bu? 9 CAPACITURFXD ,015UF +=20% SovDC CER 28480 n)pamIBUT
suls2 0lbpe3du? L CAPACITOR=FXD _615UF +=20X SovDC CER 2Bygo Dle0=3847
Aulsy 016De3iibe 8 \ CAPACITCR=FXD {noRF +a1nX 1XYDL CER 28180 NlgaTubt
halu 016022512 1 CARACITOA=FXD 1000PF »=20% S0VOL CER 28480 D1e0=u%32
hyCis 01404571 a 3 CAPACTITORFXD _1UF e¢Bnag0x S0VD( CER 28480 le0=usT1
a4C3s 014001k 1 & CAPACITOR«FAD ,0n22UF +=10% 200¥DC POLYE 284d0 fle0=0162
[X14%) 0lé0en1bd 5 CAPACITOR=END ,n2PUF +~10%X 200V0DC POLYE 28480 0lboegyb62
A4Cze 0160=3847 9 CAPACITOR=FXD _018UF +=20% S0vDC CER 28480 Nlpo=3847
A4l30 0le0e3BaT L] CAPACITORFXD ,015UF +=20% SOVOC CER 28480 Dlpow3du?
Aaly 01a0=0%71 L} CAPACITOR=FXD ,{UF +B0=20% 50v0OC CER 28480 0ledeu§T!
auly2 0lbo=asT] .} CAPACTTCR=FXD ,1UF ¢Bne=20X% S0VDCL CER 28480 D160=487!
aulyn Gtb0es11Y 2 1 CAPACITOR=FXD ,ntuF +wiX 100VDC POLYSTY Buul] L1 L]

agCya Olb0=0t28 3 [} CAPACITOR=FXD 2 2UF +=20X 50¥DC CER 28480 0ls0m0128

LI ] 01600128 3 CAPACITORFXD 2,2UF +w2nk SovDC CER 28480 n160=0128
A4C46 01605335 1 CAPACITOR-FXD 1. O UF 28480 0160-5335

aylyy 016n=1583 9 29 CAPACITORFXD _1UF #=20% SOVDC CER 28480 0160=3%858
huCuan ELLELENE] ] 2 CAPACITORRFXD 3,3UF+w20% I15VNC T4 56289 150D}35K0015A2
LY ] 01BJ=1 708 L CAPACITORFXD 15UF4=10% 20VDC Ta 56289 1500156X902082
A4C50 Q160-0576 5 1 CAPACITOR-FXD .1 UF 20% S0V 28480 0160-0576

hales 0160=dtdD 2 1 CAPACTTCRFXD _1UF +=t0X j00VDC 28480 N16o=ybdn
A4CEE 0160-5335 1 CAPAGITCR-FXD 1. O UF 28480 (160-5335

&al7s D14c=384T 9 CAPACTTOR=FXD _n1$UF +»20X 50vOC CER 28480 01b60e38UT
auC7? 0160=3847 9 CaPACTTOR«FXN ,n1EUF +=20X S0vOC CER 28480 n1gne3847
A4Cro1 DUomp1Ge 3 1 CAPACITORWFXD {SOPF +=5% 30OVDC “JCA 12138 DMISF151JN300aYICR
aolio2 01dneg191 8 1 CAPACITARFXD SpoF +=8X 300¥DC MICA 72138 DMISESK0J0O300mYICR
AgC103 0160=3878 [] 3 CAPACTTOR=FXD 1n0nPF +=20X 1pnviL CER 28ud0 nigowlAvTe
ALCH05 0160-4640 2 1 CAPACITOR-FXD .1 UF 28480 0160-5306
uC1oe 016c-3558 9 CAPACTITORFXD ,1UF +=20% 50vDC CER 28480 oleb=3858
A4C107 0160-4840 2 1 CAPACITOR-FXD .1 UF 28480 0160-5306
AqC108 Cis0=3878 & CAPACITOR«FXD LNNNPF +=20X 10nvpC CER FLELTY 016023878
o109 f12f=0u81 3 1 CAPACITORay TRWR=AIR 1,7=11FF 280y T4eto 187e0106=005
kaCl10 01660127 2 H CAPACITORF XD JUF =20X 25¥OC CER PR480 nieow0127
[TIIRN b180=0374 3 1 CAPACITORFXD faUFseinX 20V0L T4 5p289 150D 106X9N2082
AuCyep f160=0127 2 CAPACITOR-FYD $UF #+=28% 2%v0C CER 28ud0 0140=0127
Aulyqz 018p=0374 3 CAPACTTOR=FXD ynlFewm)p¥ 20V0E Ta 4289 180D108X%02082
LYI48E" t160=355%5 9 CAPACITORFXD _1UF +wzok S0v0OC CER 28480 nleo«3558
AuC118 N14h=35%8 9 CAPACITOR«FXD _1UF +=20% SoYDL CER 28480 0160=35%8
auCr1e 01603558 9 CAP&CITOR=FXAD ,JUF +w20X Sa¥DC CER 284080 0160m3558

gl T 0150=3858 L) CAPACITORFXD _tUF +=20X SOVDC CER 28400 0ibhm}558
AuC118 J16ne22%2 a 1 CAPACITOR=FXD &, 2PF 4w, 25PF Sn0vDC CER 2848D flen=22s2
A4C119 (160-4640 2 1 CAPACITOR-FXD .1 UF 28480 0160-5306
A4C120 0160-4640 2 1 CAPACITOR-FXD .1 UF 2B480 (160-5306
haCr2d 0160-355H L] CAPACITORFXD ,1UF #4=20X SGVOC CER 2BuBe 01g0m3558
aati122 Dib0e15%H 5 CAPACITOR«FXD ,1UF +w20% SOVOL CER 28480 01403558
agC123 014nw3NEs g CAPACITOR«FXD _1UF +=20% S0VDL CER 28480 f1a0=3538
Auli124 ISETESLL1.] [} CAPALITORaFND ,1UF +w20% S0WDC CER PauBD nlpn=3558
A4C125 0160-4640 2 1 CAPACITOR-FXD .1 UF 28480 0160-5306
aulize 01600570 9 s CAPACITOR=FXD 220PF +=20X% 100VDC CER 20932 SOR2UEMI0QRD221M
A4C127* 0140-0193 W] 1 CAPACITOR-FXD 82PF 300V 28480 01400193
A4Ct127" 0160-2203 -] 1 CAPACITOR-FXD 91PF 300V 28480 0160-2203
aul128 0160«%58R8 9 CAPACITORFAD _1UF #=20% S0VDC CER 28480 01g0=3558

(Y148 1.] t160=3558 L] CAPALTTORFXD 1uUF +=20% S0VDC CER 28480 Hl40atsSh
aul1y) 0160=3588 9 CAPACLITCR=FYD ,1uF +=20% S0¥DC CER 2BuAD 0th0=3558
ayC1v2 [SELESRL] b 1 CAPACITOR-FYD TEUF+T7S=10X 16YDC AL 5p24% 1007886601 60C2
AaC133 01&0=3558 9 CAPACITORFXD ,1UF #=20X% 50VDC CER 28480 0ls0=3858

(XTS5 ¥) 0150w)5SA 9 CAPACITOR=FXD ,1UF +=20Y SOuDL CER 28480 G160m35%8
Ayl13s 0160=35%58 L3 CAPACITORFXD _1UF +w20X S0vOC CER 28480 ¢150=3538
auC13p C160=3554 9 CAPACITOR=-FXD _)LF ¢=20% SOVDC CER 28480 01p0=3558
huC1y7 C160=355R 9 CAPACITOR=FXD ,tLF +=20% SovDC (ER ELEL1 t1bc=35%8
ayCiae 0lo0m3Ees 9 CARPACITOR=FXD 1UF +=20% SoyDC CER 28480 n16n=3858

See introduction to this section for erdering information
*Indicates factory selected value




Table 6-3. Replaceable Parts

Reference HP Part |c o Mfr

: . Q escription Mfr Part Number
Designation Number |p| Gt Descrip Code

(V1SR Ll C1b0e3558 ] CAPACITORSFAD ,1UF #-20% 50VOC CER 28480 Bla0w3SSs
dulyun n§8Y=0210 s CAPACITORSFXD 3,3UuF+e20X J5VOC TA Sn2d9 1500338X001542
auCyat N18QmtTus 5 CAPACITOR=FXD {SyFe=10X 20v0C T4 56249 150015ex%02082
AuCia? 0tRnetTup 5 CAPACITOR=FXD 15UFe=10% 20V0C T4 S6289 1500158x902082
auCiul Bls0eq128 3 CAPACITOR=FXD 2,2uF ¢=20% SovO0C CER 28480 olgom=0128
AuCiuy 01p0e0t 2R 3 CAPACITOR=FXD 2,2UF +e20X 50vOL CER 28480 olsdrplad
AuCrus ni4na3sse 9 CARPACITORSFXD _yuUF +w20%x S0¥DC CER 28480 0160w18%8
A4C202* 0160-2150 5 1 CAPACITOR-FXD 33PF 300V 28480 0160-2150
A4G202* 0140-0192 9 1 CAPACITOR-FXD 68 PF 300V 28480 01400192
4aCany N160e3ATY 7 CAPACITORFXD _A1UF #=20X 100vDC CER 28489 n160=3879
4aC20% N1s0=3479 7 CAPACITORFXD ,m1UF . +=20X 100VDC CER 28480 0160w38TY
auC2n7 N18yenBTe 5 CAPACITORAFXD _1UF se20% S0VOC CER FLILE 5164=08T8
wuC2nn 0160e2204 Q ! CAPACITOR=FXD 100PF +=5Y 300VDL “ICA 28480 0160=2204
huCzo9 Oleo=2us a 1 CAPACITOR=FX0 3, 4PF +a, 2¢PF S00VDC CER 28480 Dle0=224b
LuC210 Nibne=gSTe 5 CAPACITOR=FXD ,1QF »e20X S0yDC CER 28uB0 D160=0878
(XT38 0160-3558 9 CARACITORFXD _suF +=20% S0VDC CER 28480 [3TTLRELL]
auC212 [T EY T TS ] 1 CAPACITORFXD _aTUF «=l0X SovBC CER 28489 6ladeyasl
auCzvl fle0e015% b 2 CAPACITOR=FXD 3%00PF +=(0X 200VDC POLYE 2Bako 0160=015%
HuC2vy 0isgepi2d 3 CAPACITOR=FXD 2, 2uF #+=20X %0vDC CER 2B4Bg 01b0mp128
AuC218 O0l60=n128 3 CAPACITORaFXD 2, 2UF +=2n% SovDL CER 28480 B160e0124
111 N1&6p=0tSS L} CAPACITOR=FXD 3300PF +=:0% 200VOL POLYE 28480 0160=01%%
ayC218 0160=1ESE L] CAPACITORSFXD ,1UF s=2ax S0VDC CER 28480 0160=35%8
LuC219 0160-3858 9 CAPACITOR=FXO0 ,1UF ¢w20X ScvDC CER 28480 0160=3858
A4C220 0160=1558 9 CAPACITORFXD _9UF +=20X SoVDC CER 28480 01401558
auCz2y 0ls0=ntSs % 1 CAPACITORFXD S400PF 4+=t0X 200VDC POLYE 28480 0160=0158
ayCsan flege2307 L] 1 CAPACITORLFXD 47PF +a8x 30pVDC WICA 28480 0180w2307
aulsny 01&0=0570 9 CAPACITOReFXD 2230PF +=20X 100y0C CER 20932 SC24EMi00RAD2R1IM
aulsng 01&40=nST0D 9 CAPACITORSFXD 220PF +=2a0X 100VDE CER 20932 Sc2uEMyp0RD221M
aaCsSod 01bNa0570 9 CAPACITORSFXD 220PF +=20% 100VDC CER 20932 $024EMIDORDR2ZLM
44L505 N160e3ATH [y CAPACITOR«FXD 1n0nPF +=20Xx 100VDC CER 28480 0th0=38TR
salSne 61600570 9 CAPALITORFXD 220FF +=20% 100VDC CER 20932 S024EMI0QRD2ZLM
40C510 N1BnatTiub 1 CAPACITOR=FXD 1SUF+~=10X 20VDC Ta 56280 1500186K%02082
Auls11 0180=03T4 ) LARACITORFXD tnUF+=1n% 20VOC TA 5&289 150D1065%02082
huCry 19020041 '] 2 OICDE=ZNR S,11y 5% D07 POm, 4w TCaw 009K 28480 1902=0041
AuCR2 1901 wghun 1 20 DICDE=BWITCHING 30V 5aMa 2N8 DO=3S 28480 1901=00d0
LutR3 19010040 § DIODE=8WITCHING JOV S0MA 2N3 DOw35 28480 190120040
LuCRY 19010050 3 3 RIODE=SWITCHING 80Y 200MA 2N§ DQ=3% 20480 1901=0050
LyCrs 19021348 T 1 DIQDE=ZNR St,1y SX DD=7 POE Uw T{we 081X 28480 190203348
Aulae 1901=00%0 1 DICDEmSWITCHING A0V 200MA 2NS DOw3S 28480 1%01=00%0
LulRY? 1901=0n8%0 ] DIBDE=AWITCHING BOV 200MA 2NS DO«15 lado 1901=00%0
ALCR1O 190223030 T 1 DIOBCE=ZMR 3,01y 5% DO=7 PDe, 4W TCma Q67% 2BqBa 1%02=3030
hulR10? 19023149 9 1 DIOCE=INR 9,09y S% DO=Y FDw, dW TCws 057X 28480 13023149
AuCR1GS 1901a0040 1 DIODE=SWITCHING 30V S0MA 2NS DOw3S 20ud0 19010040
AuChygu 190 =0n4n 1 DICRE=SWITCHING 34V SoMA 2NS DDw3S 28480 1%991%p040
AuCh2p1 19010518 3 ] OIODE=SLHOTEKY 28480 19610518
L4CR202 1901=0518 -] DI0DE=SCHOTTKY pBudo 19010518
LuCr291 1401 =0040 1 DIODE=SWITCHING 30V SoMA 2N8 D038 28480 1901=0040
LuCraoy 1903 =0040 1 DICDESWITCHING 30V SoMa 2N8 DO=35 28480 1901=0040
A4CRP0E 1502=0041 4 DICDE=ZNR S,11y §%X DO=T7 PDR, 4W TCE=_ 009K A8480 1902=0041
AuCR208 1401agnd0 t DIODE=SWITCHING 30V SOMA 2NS DO-38 28480 1901=0000
LuCR20Y 19010040 i DIDDE=SWITCHING 30V S0MA 2NS DO=3S aseBo 13010040
a4CR2pN 1901 =0040 1 DIODE-SWITCHING 30V S5AMA 2NS DQw3d 28480 t901=0040
4yCR2p9 1901=-0040 H DICDE~SWITCHING 30V SoMA 2MS DO=3S 28480 $90 =004
Aulrato 1901e0n0q 1 DICDE=BWITCHING 30V S0MA 2M8 DO=3S 28480 190120040
AuCR211 1901=00U0 ] OICNE=SwWITCHING 3oV SeMA NS DO=3S z8480 1901=00d0
4uCr212 19010040 1 DIODE=BWITCHING 3Inv S0MA 2NB DQe3S 28480 1901 =040
ayCr21y 1901 ap0d] 1 DIOBE=SWITCHING 3cv S0MA 2N D0=3S 28480 1901=0040
tuCrR214 19010518 8 DIODE=SCHOYTRY 2a4te 1901=0518
AuCR21S 1901=0%18 A DICDE-SCHOTTKY 28480 1901 =09818
AYCRZ 18 190100490 1 DIODE=-8wITCHING 3oV SO0MA 2N9 DOe3S 28480 1901 =0040
A4CR21T 1901=0040 1 DIODESWITCHING 30V S0MA 248 D0=38 28480 190§=0040
AYCR21M 19023255 [} [ DIODE=ZNR 25,5V 5X 0C=7 PO 4w TOCwe 08X 28480 1902=3245%
haCr219 1901 =00U0 1 DIODE=SWITCHING 30V SoMA 2N3 DO=3% 28480 1901=0040
aaCr220 1902=04680 T ] DIODE«ZNG INB2T &.2V 5X DOe? POm.UW ELLET 1N827

AgCrR221 19010040 1 DIODFE=SWITCHING 3oy SoMa 2N8 00-3% 28480 19e1=0040
A4CR222 1901 =0000 1 DIDDE=AWITCHING 30V SoMa N8 D0=35% 2840890 1901=0040
a4CrR22% 1901=0040 1 DIODE=SWITCHNING 30V SoMa 2NM D035 28489 1901 =0040

h4F 2110=0343 1 3 FUSE _254 12%V FaAST=BLO ,281X%,093 28489 21100343

(Y1 F] 2110=0343 1 FUSE .254 125V FAST~BLO ,2R1X,093 28489 2110=0343
AaFyn 2110.0343 1 FUSE 254 12%V FAST=BLD ,281X,093 26480 2110=0343
A4 1251-6567 1 CONNECTOR 28480 1251-8567

[PRL) 1251=2989 ] .| CONNELTOR=PHOND STNGLE PHONO JALKy DIP FLEL 1] 12%1=2949
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Table 6-3. Replaceable Parts

Reference HP Part |c o Mfr

; . r n Mfr Part r

Designation | Number |D Qty Descriptio Code art Numbe

4aJ1%, glh 12512589 A COLNECTOR=PHOND BINGLE RANNO Jalw) DIP 28480 1251 =296%

Al 30 1251-4504 i 1 CONNECTOR- 19-PIN % poST  TYPE 28480 1251-4504

AuJrng 12512589 B CONNECTORPHOND SINGLE PHOND JACKy DIP 28480 125 1m2989

hujing 1251=25462 8 COMMECTOR=PHOAND SINGLE PHOND JACKy CIP zausn 12512949

asdipd 1251%29p% ) COMNECTOR=AROND SINGLE PHONWO JACKy DIP 28480 125122989

aadant 12512949 L] CONNECTOR=PHOND 8INGLE PHOMO Jack) DIP 28480 1251=2947

aadznz 1251=2969 L] CCHNECTOR=PHONN BINGLE PHOMO JACK) DIP 2BUBD 1251=294%

A4J203 1251-4822 1 3 PIN CONN 28480 1251-4822

hukant oUSNet 13T 5 1 RELAY-REED 12 snp™A 2noval SVDC-COIL 28480 LLLIEIS ER

aakq G1no=p2uY 4 1 COILeMLD 100pNH 10y GE34 _NQS0DX, 25LG=NO™ 28480 RiQ0e2247

a4L 26 G1o0=T48R 1 [ CHOKE, wIDE BanD 28480 §100=34%8

aul2T QING=YaSH ] CHOKE, »TDE BAND 28480 9100~34%8

Bul7e 1 N0=3058 i CHOME, #IDE BAWD 28u80 9100m=3458

bal7? FINN=3u58 1 CHOKE, WIDE AAND 208480 9100e3458

dol TR 910oeIasA } CHOXE, »IDE Band 28480 1003458

auliniy 0160=2088 3 1 COIL=MLD 3JTO0NH €% Gu4S _156Dx, 375 GenOM 28u8n 9100=248s

paL1n2 1400348 [ 1 COIL=MLD 3anNH SX Gwu5 _155DK, 37SLGeNQY 28udg F14dc=034u8

AuLiINg F1ug=0265 6 2 COL=MLD 1,6UH 5% GU3F _355DK, 375LGeNOv 28480 91u0=n26Y

Aulyou Q1un=n2es 3 COTLeMLD t,8uH 8% J®33  |550x, 375LGeNOM 28480 91 40=026%

aslins G1DNaT4SE 1 CHUKE, ~IDE 814D 28480 9in0=34%8

auline 910N=Y4SA 1 CHOKE, wIDE Ramnp 28480 9100=3458

dalio? F100=1458 CHDKE, »IDE BAND 28480 9100=345%8

A4P203 1258-0141 1 JUMPER 28480 1258-0141

aug 1855+0692 4 ! TRANSISTOR J=FEY um=CHAN DwwpDE Tp=1B 8] 28480 18550092

auGa 1AS5epnung 4 | TRAMZISTOR J=FET P=CHiN Da¥0ODE §1 32293 17110

a4dy LLTTELF] L] 1 TRANGTSTOR NFN 8] PDE{Sw FTeSoYHMl PLRER ] MJE2RY

AdQ4 1855-0406 4 1 JFET P CH 28480 1855-0406

aul2% 1RE5 AU n 1 TRANSISTDR J=FET NelHAN DeMODE TOw=18 81 28480 18550410

14378 tRE3a0020 4 1 TRANSISTGR PYP BI ACa3novww FTei&gwHl ELELL 1B53a0020

L4l2Y 1853 enfibs ] ? TRANSISTOR PP 8] TGwR2 PD#&25Me 28480 1B53=00b8

IYI'EL 1RS4a2:S 1 ] TRANSISTOR NPN 8] PDEXS0vw FTRRQOMHE ndvLy 2N3Is0d

aulin 1853y 0 El TRANSISTOR PNF 8T TOeG2 PORA2SYwW QU713 MPSH8 1

suGro? 1R53enadd ] TRANGISTOR PNP 81 TOm92 PDE&2Euy NUTL3 vReHS]

Auging tRETanuud 0 TRAMSISTOR PNP 81 T(Om92 PD2H2B4w 041y wPANE |

A40104 1854-0233 3 1 TRANSISTOR NPN 2N3866 28480 1854-0233
1205=001A 7 ! HEAY SINK TO=18-C8 28480 1205w0014

AuG10S 1RE3anoyA f TRANSTSYOR PHP 81 TO=92 POES2EYw o471l MPAME Y

Lud|ng ILLTTYRL] ? { TRANSISTCR NPN B1 TOwG2 PONGR2EMA nurLd wPEH10

Aaud1o7 tRSuap3?e 7 3 TRENSIBTCR NPN PNEJIOG ST TOel9 POw&NUM 01928 gNS109

24G1nR 1B53.0293 3 3 TRANSISTOR ANF px5583 §] 10«35 PDafw 04713 ahs5as

24109 18830203 3 TRANSISTOR PNF PNGSHY 5] 10«36 Phalw 04711 2558y

auGitn 1854e0374 ? TRANSISTOR NPN AN&109 81 TO=34 PDEBOOMw 01528 ans109

[T ERE] 1ASLa0YTA 7 TRANSISYOR NPA PNSING 8] TO=39 PORBOOMA 01428 2Ns109

Aalyq2 18530293 3 TRENBISTOR PNP 248583 91 TD=39 POmtw naTLy gNe5e3

a0t 1R854t { TRENSISTOR NPN 8] POWRSavw FTE3I00MNT 0u713 N304

AGRPAY 18501’ 1 TRANSISTOR NPN 81 PDalSoMw FTelpoWHZ AAT13 eN3804

2ul2p02 1853n0b6 B8 TRANSISTOR PNP 91 TOaQ2 PD®L2EMw 28480 18530088

AuG2n3 LT 0 t TRANSISTNR NPV 91 TO=18 PDeYanYw 28480 185a=0 404

aaRs neé3eldp1s ! 1 RESISTNR 220 5% 254 F[ TCE=4n0/48600 ol12) [4-FE3%]

4Ry N69E=115% t 1 RESIQYOR 4, 64K 1% ,12%8 F TUSOsmiol 24848 Cim) FBuTOaUbU)F

L N75Tenals 4 1 RESISTOR &, BtK 1% 125+ F TCEosa)an 24544 Ciw{/BuT0abBilarl

auRS 0bR3=2325 3 L} RESTQTOR 2,2% 5% 2%« FC TCmeutos+7h0 ortet C62225

tuRy 2100-3283 7 1 RESTSTOR=TAMR Gnwr 10% { TOPwabJ t«=TRM 28480 2100w3283

BURT WCLLEYETR ] u 1 RESTSTOR 953K 1% .25+ F TLalsa]00 28480 0608muB1T

AuRK N69L=TASN t 1 RESTSTOR 9,485k 1% 126w F TCeO+e2§ 19101 whUC)/B=TRudSSA-B

soR9 475 T=0b 18 1 2 SESTSTOR 301 % ,t25# F TCEOe=100 2uK4s ClUel/BaTOa30lR=F

auRty n78Tanain { RESISTOR 301 1% ,125% F TCEOe=100 ECLLT Ciwl/8uTGui0LIR=F

AuR12 nER3afnts 1 7 RESTSTCR 10K 5% .25 FC TCw=dn0/+700 ni12s chyoss

VLI nefletnls 1 RESISTOR toK 5% ,254 FC TCmed4nos+700 01124 81035

LaRi e OpAY=inis t RESTSTAR 10oW S 254 FC TCwaupozeton n1tdl c8103%

VLR AERY=1025 Ll s RESYSTOR (K §% .25+ FC TLa=000/4600 01121 CBio2s

AUR (9 IFLETIEE L) 1 RESIQTNR 10K By 254 FCL TCRadnO/4700 ni121 CR103%

A4R2n N6ATw1ALS 9 t RESTSTCOR 18k §% ,254 FT TCuwipy/4800 a1y cBtB3s

A4R2y 062 3.2225% 3 HESTRTOR 2,2% 5% 2%~ F{ Tlwaunoz+70¢ LAY 3 cézz2%

[YLYS ] AbRIap 325 3 RESISTOA 2. St .25+ FC TCmaugnseToq G112t cBz22s

AURZR HeR%ep225 3 RESISTUR 2,2K S% .25 FC TCEmGQ0/+T00 01421 cBa22s

auRae 6" Ye2p25 3 RESTSTOR 2,2% &YX ,25¢ FC TCse4pn/e7?00 ni1dl che22s

suR 3y 0eATe] 035 1 RESTSTOR tok %% 25 FC TLuesnnssyne a2 -3k 1 4

I'YLEY 0b83L1N3S 1 RESIATOR 10Kk 5% ,754 FC TCEeano/eTON o112y £8103%

AURLY heR3e1ngs 9 RESISTOR 1x SX ,28p FC TCE=4O0/4600 a1yl t81a28%

auRzy N683a5p15 5 $ AESTSTOR oK BY 254 FC TOE=us0/eRON NS EF-51 L8835

IVLETY LELE AL 5 1 RESISTOR 22% S5y ,2%+ FC TCwedd(/e800 L3 RT3 rB22ss

44R17 neR3I=2226 1 RESTSTDR 2,2K 8% 2% FC TCm=d4Q0/+700 91121 cB2e2s

LuRyxr 57870289 2 1 RESTSTCR 1 5,3M 1X 1254 F TCEn+=tpn 1970 wFuCi/BaTnelS32-F

suR3e 078Tandu 9 L} AESTRTOR ynK 1% ,t25% F TCafeelpo 2uSus Cdal/BaT(utb02=F

LyRun 2iNN=nSER 9 ! RESISTOO=TRYA 20K 10Y [ TOPeidJ |=TRW 28480 2100=033%%8

AURUY A7ST-n28% 2 RESTSTOR 13,3k 1% ,125% F TCeO+=1nD 1970t MFUC|/BaTom]332aF

Aulys 0bR3=2055 | 1 RESTSTOR 200 Sy 25w F{ TCmeudnd/egl0 g112) caanLs

See Introduction to this section for ordering mformation
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part |c Q _ Mfr

; . t De fr Part Number
Designation Number |D Y scription Code Mfr Pa
AuRay 075wty 4 RESISTOR 10K 1% 125+ F TCmOselnn 2u5ds Cdmt /BaTomlon=F
ARyl 07STagad) L] 1 REGISTOR 8,25K 1X 1254 F TCEQeelnn U548 Clml /BaTOnbaS]=F
dgRyg 0683=470% 8 1 RESISTOR a7 5% 25w FC TCu=annseBon nitet CHBuTDS

[YLET 06831025 9 RESISTOR 1K S% _2%s FC TLmaluh/+b00 oli2y chipas

AuRyT 06A%a226% 1 2 REAISTOR 2gM 5% 25w F{ TCuaGoOs#1200 ai112y tB22e8%

AyRya 06830728 2 1 RESJISTOR o,7K 5% ,2%+ FC Tlawugos+Tno ri12y CRBuTRs

R4 NT5Tagu38 3 El RESISTOR S,01K 11 ,125% * TCwremlOf LT Cldal/BetOnSi]laF
AuRSn 0683a222% 3 RESTSTDA 2,2 By 25w FC Tlmeaudn/e7ng o112t [4-FEFH

hyRSy 07157=0279 o 1 REQISTOR J, 16K 1X ,12%% F TCand=inp 2uSde Cim]/BaTOuwliblaF
AqRS2 075T=pu38 3 RESISTOR S,11k 1X ,12%8 F TCEOtelnag 2usdg Lidml/RaTNeS]]1=F
AuRSI ITLLIS YY) ] 1 RESTSTOR 1,5K _1X ,125a F TCEN+=2S 28480 6698=4307

haR%y 0698.p93 4 2 1 RESIBTOR 1%6¥ ,8x ,125n F TCegeaSo 28ad0 chIBanB s

AGRSSY Ned3xt 028 9 RESTETOR 1% S% 254 FC TCR=4Q0/¢bnD a1t CB102%

A4RS4 075T=ns4% [ ? RESISTOR 20K 1% 125+ F TCWOewtind 2USus C4m1/R=TO=2002=F
AURST 0699e0121 7 [ REATSTOR 2,05M 1% 125w F TLany=1r0 2Bado ne99e0121

huRps 0683a1015 7 2 RESISTODR 100 Sy ,25# FC YCeeunnssSno o1ty CBials

[YL.IY 06831025 9 RESTSTOR 1K SX ,25n FC TIEmdDn/ebnn at121 ta1ngs

AyRen 06831025 @ REQISTOR 1% 5% _28a FC TCEealn/+600 al1é&l1 cB1n2s

AyRee 068321015 T RESISTOR 100 Sx ,254 FC TLwesdnoseSn0n ot1el €B1015

LuRTS 6831038 1 RESIATAR 10K 5% ,25s FC TCw=unpss7?n00 ni1eq LR1N3S

AuRTT I653e222% 3 REQISTOR. 2,24 SY _25» FC TCE=dUnQ/s+700 ot121 cez22s

h4Rin) L LETEL 5] 4 3 RESTSTOR 402 1% 1258 F TCaO#=100 2UBue [idm) /GaT0mdn2eaF
IYLANES LT, ) ) RESISTOR 402 1% ,12%« F TCeNealn 24544 C4w]| /8=TOwd02R=F
haR103 0698=u453 4 RESTSTOR 402 1% ,125n F TCale=1n0 2454p Ctm|/RmTOmd02RaF
YL 06983417 2 b RESISTOR 133 ix 125 F fCaos=inG 24548 CUe)#BuTOn]|}IRaF
AgRINS 0698-3437 2 RESLATOR 133 1% ,12%« F TLagsato0 2usLb Lol /AaTOu]dIAaF
AuR10b N69Ba3UYT 2 RESISTOR 133 tx ,125% F TCmoewion ENLTTY Limt /BwTOun]33RF
AqR107 0157=01ed -] 3 RESTATOR 34 1% 1254 F TCmO#=10R 245Ug Cdal/BaTOwd4RUeF
AaRing 075T=016R 3 RESISTOR 34 1% 125+ F Tlmle=100 24540 Cdmi/BuTimIuRpeF
AgR10% 07570308 8 RESISTOR 3a 1% 1250 F TCmO+=100 2450b Clua)/RaTCm3uRnuF
auR110 ne98e3155R 8 u RESATETOR 4,02K 1% ,12%% F TCehs=l0n 205db Cu=i/BeT=yngiaF
ITLIRN! 6981558 8 RESISTOR 4,02K (X 125+ F TCan+elnp 24540 Clmt/ATOmU02)wF
IYLESE] 0698+33%3 ! H RESISTOR BOmX 1X 125w F TCROew10N 28480 Na9A=AESE

[TLERE ] N75T=03840 -] 4 RESISTOR 20 1% 325w F TCmOe=100 19701 MFYCL/BaTOm2(R0aF
agRs1y 0p98-83%3 1 RESISTOR B0&K 1x 125w F TCEQ+=t10n 28480 fE9AR3S3

LELERE 075TaglRa a RESISTOR 20 1% .1253# F Tlageernp 19701 MEUC) /MeTomapRyeF
AuRyth 068318355 5 1 RESTSTOR 18p 5% 25+ FC TCE=400/+800 ri121 CB13)§

LYLERR 06980121 < A RESISTOR 499 1% ,12%« F TCEO+=ing 2d4SuUs CUdm] /BnTlmU99RaF
AyR1(B 0o%8ad] 23 g RESISTOR 499 1% ,12%: F TCwRe=10D 24s8ah Cimi/8uTNaliGdR=F
AuRyy9 teFa=u839 7 1 RESISTOR 402K 1% ,3425n F TCEOealnD 28080 ACEETY S L)

auR120 NegSkm=i]2]l L] RESISTNR u9g 1x 1254 F TCwQswlar gugds C4el/AaT(mugger
[YLEF 3] 0e78=012} ] RESISTOR 49% 1% ,125% F TLEfewlnp 24548 Cim] /8aTO0wUdIRF
AuRy132 069Beu123 L RESISTOR 499 1% 125w F TCE04mynp ELLET) Chal/BnTNudG9R=F
4uR123 0757.0277 8 [ RESISTOR 09,9 1% 1250 F TC2De=tCD 24545 CUat FBmTOmdG92eF
AuR12u 0757=0401 n 2 RESISTOR 100 1% 125+ F TCu04w1n0 20546 Cum) FRuTOw] O aF
LuR12S 07570401 4 RESISTOR 100 1X 125~ F TCwNe=jon 2454p Cum) FAwTOai0l=F
AuR1 2% 0757=0277 8 RESISTOR ug,9 1% _125% F TCwOemiQn 2a56p Llm]/BaTOmud92eF
AuRy 27 0698al123 5 RESISTOR 499 1% ,125+ F TCm0eatns 24ds5up Clal/RaThuddIR=F
LuR128 Np9Bmy123 8 RESISTOR 499 1x 128 F TCanswi00 2iSdn LUl /BAaTOauGIR=f
AYR129 N699=n3RG 9 S RESISTOR 5,1 1% ,23%4 F TCans=106 28480 Ns99=0389

auR1%0 re93=0388 9 RESISTOR 5.1 1% 254 F TCedss100 28480 06980389

YL} BT6D=0N2é 2 [ RESISTOR 75 2% t& M0 TCwDem2an 28480 oTeU=0028

LuRy%2 N740ednge 2 RESISTOR 7% 2% tw MO TCad+m20 2auldn oTan=0026

LuR113 RISTan3AG 8 RESTSTOR 20 1% 1254 F TCRu+=1i0 19701 MEUC) /BmTOR20R0F
AuR1YY NISTendBa ) RESISTOR 20 1X 1254 F TCwos=)an 19701 MFAC) /BmtCm20R0eF
AyR11S 0b9RLGARR 7 1 RESISTCR upi 1% ,125% F TCEnsetan 2usus LUal /BeTOwibtig=F
LYLER 1Y NeJA=348R 3 2 RESTITCR 442 1y 1254 F TCans=10C guSie {dmi/BrTNadgdReF
IYLIEY N715%=n21? 8 RESISTOR 49,9 1x ,125% F TCWO4alnn 2uSue Cdmi/BaThmdqg02aF
LyR138 075870277 ) RESISTCR 49,9 1% ,125n F TCEOsaqeN EEL LTS Clmi/BnTUGGI2=F
LUR|39 Np98e3UBR 3 RESIYTCR 442 1% ,t285e F TCE0s=l00 FL-T1 Cdml /RaTOmU2RR=F
duR1 40 Nipnehdy 2 RESISTCR 75 2% 14 MO TCEOw=260 28480 nTpd=na2e

AuR1 4 N15T=03de 2 3 SRESISTCR 10 1% 125~ F TCufemiun 24548 {lel /B=TOmlIRN=F
4uR102 07570348 2 RESISTLR 10 1% 125+ F TLx0salnQ 2ufds Ldmt /RAwTOn i ORO=F
AURI LY 0760=0026 2 RESTSTGR 75 2% 1w Y0 TCaDew200 28u80 0780=0028

[YLERY'] NYISTm0280 3 ] RESISTCR tK 1X 125w F TCEOe=tyn 2454 Ciwi/RmTOwlOD)wF
AuRys (L E PR 1] 1 1 RPESISTOR 80 1% (W F TCag+e2% LES BN BREw1eTd=b0R0=R
huRsus NT%Tm0uT2 H 1 RESISTOR 200X 1% ,128w F TLadsmjap 2u545 Cla1/8-TO2003=F
YLETE NpRBmLUA2 ] 1 RESISTOR 17,4k 1% L1254 F TCmaselny n3pEs PMESEw]/BaTint Tu2aF
A4R14B 0757=02R4 T ! RESISTOR 150 1% ,125A F TCENe=]00 2usta C4wl/BnTm151=F
LyR1 49 16980123 5 RESTSTOR @99 (y ,125n F TCEBNeminn 2uS4e C4el/BaTOwbIIR=F
(YL 1)} 069828145 1 2 RESISTOR &34% 1% ,1254 F TCedseigo pBuBD 0638=AT48

AUR1%1 16987332 4 6 RESISTOR 1% 1% 125+ F TLans=100 2BudD nNe98=T7E32

hyR182 07STmN280 3 RESIRTOR 1K 1X 1254 F TCwge=100 2uSss Cwl/BaTlning]aF
AgR1%Y naRla0%1% a ? RESISTOR 5,1 5% .25~ FC TCm=uni/eSeo ny2a Ca%(65

AyR1%d 06987332 [ RESTSTOR 1M 1% 1254 F Tlw0e=100 28680 C49R=T332
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Table 6-3. Replaceable Parts

Reference HP Part |c o Mfr

; g Description fr Number
Designation Number |D Qty scriptio Code Mfr Part b
duF185 757280 3 RFSTBTOR $K 1Y% ,12%4 F TCa0+=140 2054 (4=1/ReT0alfa]uF
LULEETY EEEETLES Y a RESISTCR 5.1 5X ,25n FC TCE=40U/+500 nti21 4-1 311

duR1gT AnGRaT12 u FESTSTCR 1% tX L1284 F TCanss1an 2RaR0 09Rm?332

ALRIGR NeRT=2285 i RESISTOR 22v 8% 254 FC rle=0poserans 11121 £a2285

AyRtea 0757=neTy E RESISTOG 200K 1y 1254 F TCEMseiOC 24548 Ciémi/aaTOudo0d=F
Aulygp 1I5T=ndfn 3 RESIITOR 1M 1x {25~ F TCeoe=10n 24SUn Cidn] /BuTle]00t=F
BuP 161 N157.027% 4 1 REFISTOR X,01%K 5% 125 F TCen+ming 2454y Cda)/BaTO=3011=F
[ PLINY] A15Tenu16 ? 1 GESISTNR Bq1 1% ,125%% F TCRQ+«100 24544 Cidwl /BuTOa811RaF
RuR1e] NTST=nUYE? e FESISTGR 10K 1y 1254 F TCwNsminn 24546 Cial/BuT0aip02aF
AuRimy ATETen2AD 3 RESTSTOR 14 1% _{25a F TCa0+=100 2u5dg L4l sdeTintnl]lal
141 pS 0737 =ndbs & 6 RESISTOR 190K 1% ,125n F TCo8demiip 24546 Clmt /BuTOalDDIaF
LELIT T nyS7=aa717? & RESTOTNH 49,9 1% 1254 F TLaG+e|On FELTTY Clw} /BuTOlui9G2al
buR{sT 1698=R3US 1 RESISTOR &3dK 1y ,128n F TCROs-100 28480 NeRB=ARUS

AuR2n1 A N698=1051 5 > RESISTOR 10K {MATCHED TO ALR2043 28udo 06983951
A4R202 0698-4450 1 1 RESISTOR 324 1% 28480 0698-4450

A4R202* 0698-4424 9 1 RESISTOR 1400 1% 28480 0698-4424

A4R203 NerIeings ! 1 RESISTUR 10M 5% 254 FC TCE=B00/+3104 nlyet CBLOBS

duRzny BEELES LLB1 5 RESISTOR 10K (MATCHED TO A4R201D 28480 bh9R=3551

AyRzys 16943052 ] a RESISTOR LIGK (MATCHED TO A4R206) 284Be 0698=3952

LuR208 Ne9fe1957 & RESISTOR 499K (MATCHED TO A4R205) 28u8p 06983952

LuR207 Ne98aseds 4 1 RESISTOR 37,4K 1% 125~ F TCE04=100 24%un Ciul/BwT0a}TuaF
huRzpa ?i00e3659 ? 1 RESISTORTRMR 2n¢ (DX C TOP=ADJ 1T-TRN 12997 3292hal=20)
4yR2n9 049F w3952 & RESTSTOR 499K (MATCHED TO A4R210) 28480 0698w3952

84R24 0 0598=3952 s RESTSTOR 499K (MATCHED TO A4R209) 28480 069R=1952

[YLEXR 07570472 5 RESISTOR 2n0K 5% 125w F TEBO+=100 24%de C4ai{/BaT0=2003aF
B4R212 PL00e3098 4 ! RESTSTOR=TAMR Sok {NX ( TOP=ADJ 17<TRN 32987 3292ww12503
LuR213 1h9Be3L5Q L] 1 RESISTOR IB3K 1% ,12%w F TCWO4eig0 FLLE TS 0b98=3u89

BuR214 NT57e0UBS 0 1 RESISTOR HB1X 1% 1254 F TCuO4=100 28ube 0T57=0UBS

LuR21S 07%T=n34s 2 RESISTOR 10 tX ,12%n F TCuGe=i00 24546 Cde1/8mTOnl QROF
A4R31 e 0757044 ¢ RESISTOR 10K 9% 1258 F TCm0+<100 24S4s Cuml/nntinlnge=F
LYLFER 07670270 1 H RESISTCR 24SK 1% 1238w F TC20+=i100 ELLETY Cdm)/8eT0m=2Ug3~F
AUR214 DIST=02T0 1 RESIATOR 249% tXx 1250 F TCEOew1G0 24548 Ciw1/BaT0ngiu93aF
LuR2y19 De9Rag3nk -] 1 RESIOYOR 15,9% % ,125% F TCEO+4e100n 24348 Chmi/BalO=lg92aF
[YLEFT 0698=4517 1 1 RESISTDR 127K 1% ,:25w F TCEO4e10D ELLETY Clal/8aTbuig?3aF
bR 069B=u52R 4 ) RESISTOR 210K 1% _125» F TCEO+=100 2usty Clm) fRaT(a2103aF
AyR2n2 [T LEY TR 5 1 RESISTOR &,98K 1% 125+ F TC:0s=)00 2usde Chum] /8aTCubQ8]aF
LaRa31 ne98=nnbd 8 1 RESISTOR 9,31% 1x ,125% F TCansalan 91637 CMFwf /8=T 135 1aF
AuR 250 06%8es478 3 1 RESISTOR 10,7K 1% ,12%n F TCm04e100 L2 Y Cim] /ButOa1p?2eF
44R238 n78T=0424 H ' RESISTOR 1,1% 1% 125+ F TCWO4=100 FLLETY Cumi/@mTOm1i0]aF
huR22e Ne9B-qu5s & H RESISTOR &3b 1x 125 F TCadsaing 24546 Cum|/BuTOuSYbReF
4gR227 078720445 S RESISTOR 106K 1x L1258 F TECRO+=100 2484¢ Cldmt fhuThatg03=F
LuR228 0TST=NubS [ RESISTOR 100K 1% ,325W F TCaOealQo 2usus Cuel/B=Tln1003+F
AuR229 NeA3=122% { 1 RESISTOR 1,8K S% 25w FC fCm=ug0/+700 o118t LBiz2s

AuR210 075Tarusy 3 2 RESYSTOR 33,2k 1% 1258 F TCad+w10n 2uSue Cle) /EnT0aldd2aF
daR2yy N7STwn45R k) 1 RESISTOR 81,1K 1% ,126n F TLagswlon 2utdg Cde)/bnTOwS1)12aF
AgR23%2 NpRAasd?y B 1 HESISTOR A,06% 1% ,t2%5n F TLanealdo 2uldey Cimis8uT0eboblaF
1yR213 DuR8=y3n7 7 t RESTATOR 14.3K 1% ,12En F TCEOe=100 24sis Cumt/p=TO0m1g32=F
A4R2 Y4 IS LR YT 0 { RESISTOR H0UX 1Y 125% F TCEO4=100 2Buydo0 0698uB 344

AuRp38 NE98=T1 69 d 1 RESISTOR ab,4K 1% 1250 F TLad¢ming PuBUs Clual /BuTOniptidaF
AuRaty 075 T=045H 3 RESISTOR 33,2K 1Y ,12%n F TLwpsmion 2u%as Clmi/BuTOm3322nF
LERFD 34 nYST=02R0 3 REBISTOR X 1% 125 F TCeO+=100 2usLs Chmi/B=TO0={q0]=F
duR2%A 078T=ndy? g RESISTQR 10K 1% 125w F TCeh+elnn gusds LdalrButl=1nd2=F
AaR219 D787 =pizh g 1 RESISTOR 1,3%x 1% 1250 F TCRO4=100 2uSup LU=l /8=T0=1301~F
dyRaut 075T.n280 4 RES[STOR 1K 1% ,128% F TCanesion 2u%uep Cin]/Butm]pOlar
duRay2 AYSTenduz 9 RESISTOR 10% 1% ,125w F TCEO+=iD0 245Up Cdw1/BaTOnl002aF
A4R2u3 Np98=7312 4 RESISTDR 1% 1X 1254 F TCede=100 28480 06587332

AQR2u4 n757=0289 2 RESISTOR 13,34 1% 125k F TCmGealoQ 19701 MEYC1speTOm]1332aF
A4R2us n78Tm=nu2d 1 1 RESTATOR 1,82K 1X ,12%% F TCwasalgn 2u%ub Clal/BaTOnlsd)nl
dyR2u7 0TSTequss b RESTSTOR 100W 1% ,125w F f{sGeeilO FLLET ) Céml/BuTOw]003=F
A4R2un Np98eR31% 9 2 RESTSTOR 10K 1% 1w F TCENs=i0 19701 SN2321/8=T13=1002~F
dqR2uY NB98~3955 9 1 RESISTOR ¢,4K 1Y 14 F TleDeml( 28480 N698=395%

duRzsn Ve98=3179 9 1 RESTATOR 2.5%K 1X ,125n F TCeoe=100 PL5-1T Cum{/geTlu2s5]
LPLEL]] nysYeQuay L] JESTBTOR 20K 1% ,12%% F YCeO+e]00 245us Cun{/BuTOa2002aF
agqR2%2 06984497 [ 3 RESISTOR 48,.7TW ty 125+ F TCuwoseing 24548 Clm]/BaTOuu8T2nr
AuRpxy NaFRaGady & RESISTOR uB.7K 1% ,12%k F TCeOwv=ind ELETTY Clmif8=T0ais?2aF
LuR28y fefRelud? [ RESISTOR 4&,7% 1% ,12% F TCECe=10n 24540 Liumi/B=TORdBT2eF
LELELL] 2100=3214 2 3 RESTSTOR=TRMR 100K 10X € TOP=ADJ !=TRN Z8y8o 2too=3214

LFLFLTY 2100=32140 0 RESISTORTRMR 1noK 10X C TOPaAD] 1aTRN 28u8p 21003214

s4R2%7 2100e%214 o RPESISTORTRMR 100K [0% C TOPwAD) 1aTAN 28480 Zlp9=3214

ayuRz58 LELLEER S L] ? RESISTOR 10K tX ,tn F TCEQ4miIn 18701 S02321/78uT13wig02=F
A4RPEY 2L00=308% * ! RESTATORSTAMR Sk 10% € TOPmdDJ t7aTRN 32987y 1292ne1=3p2
IYLFTY 069823953 7 ' RESISTOR 9,82 1% In F TCe0em]n 28480 04983953

IYLETS! 2100329 a 1 RESISTORSTAMR ik 10X C TOP=4ADJ 17=TRN 28489 2100=329

LuR242 N69RaT95 8 1 RESISTOR 9,18k tX s F fCa0+w1h z84Bpo 0698«3954

B4R263 0698=3957 1 i RESISTCR Ja,4d (X ,fn F TCEOem=)n 28480 ob9Aa3957

AGRZpu NTSTwodag ? RESTSTOR 10K 1X 1254 F TCaC+=(no 2uSus Cidm| /BeTOuinQ2=F

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Reptaceable Parts

Reference HP Part |c I Mfr f

: ! r Part Number

Designation | Number (D Qty Description Code Mtr Pa

a4R2K% NpFPmuass [ RESTSTOR S%b 1X 125+ F TCwde=1p0 U548 Cluwi/8uT0uS3boRaF

duRZpb N757an283 b 1 REATSTOR 2% 1% 1354 F TCeo+=100 24546 Cua]/BeTOn2001=F

IYLETY 075%anau§ 2 3 RESTSTOP (IK 1y 1258 F TCE04=1prD 2u5d8 CUul/8aTO0w1302~F

[YLEDY:] DEIR=TIST 9 1 REJTSTOR §,8% 1% 125w F T(mQ4=25% 18701 MPGLL/8wTR=78T1=F

4aR2e% 21nnagEs” a 1 RESISTOR=TRMR 2x 10X C TOP=4DJ f=TRV 2BUBO 21000587

RARZTH LEL R 'R 1] 5 1 RESISTAR 2,21K 1% ,12%% F TCEQ#~Inn 24548 Clal/BaTdud2i]et

LaR2T PELE Y Y Y- 3 1 RESTSTORF 6K 1% 1258 F TCENe=2S 2B48¢ 0b98=0b2S

44Rp?2 075Ten2?? ] RESTSTGR 49,% 1% ,12%w F T{mg+=1in 2u5aé Cdel/ReTOnu9d2aF

IYLFRA 07570273 4 RESTSTOR 3, 00K 1% 125 F TCarsetinn 2u8ds Cln) /BaTQed0i]eF

AyR27a 875T=06us 2 RESTATLR 13K 1% 125+ F TCupe=1n] 2u54s Cinl/8eT0=)30peF

[YLF24] A6k 41 g 1 RESTSTOR 3A,3K 1% ,125n F TCEr+elOd ELLET LUul /BaTO=3BY2aF

A4RITH H75Tandss [ RESISTOR tone 1x _12%% F TCeae=tQn 2u%4n Cldul /8=TOn1(03aF

AgR2T? 8757=00480 1 1 RESTSTOR 750% 1% ,.12%W F TCmaseion 28480 0T57e0uRS

LARPTA [CELEA LT 7 1 RESTATOR 348X 1% ,12%% F TCRO+=100 28uRg 0b9R=3458

AuR27S 0787=ndsk 3 RESTSTNR 100K 1% _125w F TCRO+w100 2usdes Clal /BeTOR100nF

FPLELY) 1757.0273 4 SESTSTOR 3,01k 1% 128 F TCadsainn 2uSah Cuy=1/8eTO30t1eF

saR2Ry 075Tentus ? RESTSTOR 13K 1% 125« F TCEO+=100 2u5dé Clu]/BaTOuidlgnF

AuRpR2 06581132 a AESTSTOR (¥ 1X 1254 F TCmQe=iQ0 28ulyp Nb9B=T332

dyRpRY J69Ba73837 4 RESISTOR t% 1% 1254 F TCaQ#se)0D 28480 069R=7332

AgRPRY NoRRe1279 3 1 RESTSTOR 4,99 X 125~ F TCensalng EFLLTY Cldal /BT 0ml99]aF

AURZAS LIS YY) L 1 RESTSTOR 49,9K 1% 1254 F TCanem100 28480 D63Be3228

[YLELE) U75T=r2AD 1 RESISTOR % 1% 1254 F TCmOe=3n0 2u5ug C4wl/BaTOn100]F

LELELY LELEPR LT a RESTSTOR 4,02K 1Y 125« F TCeneatlno 2U54s Clal/BaT0uin@]aF

AgR2AR PR -3558 A RESTSTUR 4,02K 1% 1254 F TC80ee100 ELEETY Cinl/RaTOndo2]=F

I'YLELT 07570042 g RESISTOR 10K 1y 125+ F TCmO+=1n0 24548 Clml #BaTalanaF

[YLELT A157=0280 3 RESIATOR 1x 1X ,12%% F TCa0s=10D 24y Cldul/anT0el00]=F

4481 1101.1%4) 3 2 SwITCHaBL SPDT SUAMIN S 125vaC/DC 28480 Y1g1=1841

AGS? Itn1=1341 L AWITCHaSL SPDT SUBMIN ,54 12Svags0C 28480 3lot=1341

aaly 182019 A 3 IC FF TTL LS DaTYPE POSEONGETRIG COM 0129% SNTLLALTAN

dqUP 14201197 L 1 TIC GATE TTL L8 namD QUAD 2=INP n129% SNTULSCON

A4U3 1826-0476 7 1 IC-5W TLEO1CP 28480 1826-0476

Ayly 1RZ6mNUTH ? 1 IC 8»ITCW ANLG A=DIPeP 0129% TLaoICH

A4U5 1826-0304 0 1 BIFET LF355H 28480 1826-0304

[y 1A20e12TE 7 1 IC CNYR TTL LS AIN UP/DOaN SYRCWAD 0129% ANTALSLFN

AuuUT TR2Nw1279 ] 3 IC CNTR TTL LY DECO UP/DIwN 8YNCHRO 0129% ANTLLS)FON

Auih 1R20=279 8 IC CNTR TTL LS NECD UP/DIwN SYNLHRQ n129% ah74L 810N

aylg 15701279 a 1C chTR TTL L8 DECD UP/DONN SYMCHRO nja9es ANTALSTFON

Aulln 1A20e12A2 3 ! 1€ FF TTL L8 Jux BAR POS«EDGE=TRIG 01298 ANTULBI09AN

(YR 1R2neyfl? a 2 1C FF TTL L8 DeTyPE PDS<EDGE=TRIG “129% ANTULBTAN

LT tR2bw1112 8 IC FF TT{L L9 D=TYRE POS=-EDGE=-TR]G 01298 SNTUL8TAN

Aalir 3 1RA20=142] 4 1 1C wy TTL L9 #Mon08TBL RETRIG DUAL 5129% SNTULE 23N

[ I 1A eDbGY A H IC FF TTL § D=TYPE PUS«EQRGE=TRIG n129% ANT48TAN

AuyLs 1821 =0001 4 ! TRANSISTOR ARRay n1928 CA304n

A4U16 1826-0304 0 1 BIFET LF355H 28480 1826-0304

A4U17 1826-0304 0 1 BIFET LF355H 28480 1826-0304

pulia 1R20e11404 ] 3 IC GATE TTL L8 NOR QUAD ZwINP 01298 GNTULS0EN

duure 19580047 5 2 TRANSISTOR ARRAY 16ePIN 13608 ULN=Z2003R

aulzn 18201144 & IC GATE TTL LS wOR GUAD 2alINF n129% SNT4LAC2N

AUl 1ASB=0nuY 5 TRANSTISTOR ARRay 16=PIN i36ls ULN=20034

YU 1R2nelfdd [ IC GATE TTL LS NOR GUAD 2alNP n129% BNTHLB0EN

Auuezy 182pe0208 3 ? IC QP AMP GP Bu=hIPeP 2Tole LMi10h

AdL)24 18260416 5 1 IC LF13331-D AN SW 28480 1826-0416

44U2s 1A2Bwn20H 3 IC OGP AMP GP Ran]pPaeP 270l LW31oN

YIRS 18201730 [ 3 IC FF TTL L8 DeTyPE POSfDGE=TRIG COM nt29% ANTALB2TIN

aulzry LE2n=12186 3 H IC DLOR TTL LS 3=TO=B=LINE 3=INP 0129% ANTULS I8N

sullza 1A2nail19s B IC FF TTL LY DeTYPE PDS=EOGE-TRIG COM 0129% ANTULSITHN

hyuz9 1A2N=1730 ) IC FF TTL LY D=TYPE POSEDGE=TRIG COV 0129% aNTUL$273N

AUUIN 1AR20=173¢0 6 IC FF TTL LY DwTYYPE PDSEDGE=TRIG COM ni295 INTUL 827N

aul LR2y=11%8 8 IC FF TT_ LY D=TYPE PDS=EDGE=TRIG CoM 0129% ANTULSETUN

FYTLY) 1A2Na1 UGy 6 1 16 AFR TTL LS MON®INY HEX jeINP 0129% SNTULA3LTAN

Adld1 1826-0416 5 1 1C 13331-D AN SW 28480 1826-0416

Ad4U42 1826-0416 5 1 G 13331-D AN SW 28480 1826-0416

aultnt 182pwnS22 L] 4 1C gF &WP  QUAD 1a=D]R=P 0129% TLOTUEN

ssliteg 182p=ns27 4 IC OF AMP  QUAD 14e=DIFeP 0129% TLOTUCN

dulrol 18260522 u 1L 0F 448  QuAD 14=0]F=P n129% TLOTUCN

suuing 1A2p=082¢ o 1€ 0P A%8  Quan 1u=D]lP=P 0129% TLOTUCN

AuU1ns tR2nal ]9 H 1 IC tay TTL LA =Ex L=INP 01295 SNTALBOUN

Auling 18210321 L] 1 1C COMPARATOR GP TOwd% 01295 sNTETIOL

Adtiny 1R2h=011] 7 1 IC Df AR GP NusL TI=of auTLl ME14586

Ayuznt 1B2be00 38 4 1 1C DP emp LO~eDRIFT TO=90 27014 LM30BaH

suu202 1RSU=NAID -] 1 TRANSISTCR=DUAL “P% POmGONA 21014 L399

A4U203 1881-0021 1 RMS CONVERTER (POWER DETECTOR) 28480 1581-0021

MECHANICAL PARTS

A4MP L 1205-0033 & HT  SIMK-SEMLCON 28430 1205-0033

ALMP 2 1205-0018 1 HT  5INK-SEMICON 28480 1205-0018
2140-0016 8 1 RPG LIGHT BULB 28480 2140-00186
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Table 6-3. Replaceable Parts

Reference HP Part |c Q _—r Mfr

; . t Description Mfr Part Number
Designation | Number |P Y script Code

A 03336=bb450% S 1 WEYBOARD P,C, ASSEVBLY (333sB} 28480 0313bebbB0S
Asly Glan=14807 9 L] CAPACITOReFXD O1SUP «=20% Snyn( CER 28480 Glen=1847
asl2 0{60e3847 9 CAPACITORFAD _n1SUF +e20% S0VDC LER 28480 NlanexRa?
ASC3 0(R0=0082 L} 1 CARPACITOR=FXD 300UF«78=10% 4VDC AL 28480 nlérennag
A5Cy 0160=3847 9 CAPACITOR=FXD ,p18SUF +=20% SovDC LER ELY'E ) 0lecm3AuY
AsCE 0186=3847 9 CAPACTITORFXD _01SUF 4w20X SOVOL CER 28u80 01p0m3BuT
ASCy ClpdwiaSyl 8 1 CAPACITORFXD ,1UF #80=20% SavDL CER za4sl Nigleuss?l
ALY 0ib0m3NaT 9 CAPACTTOR=FXD .0i5UF +=20% 50vBL CER 28480 Dlone3fu?
A8CH 0L1BnagTus 5 1 CAPACITCR=FXD 15UF+=10% 20vDC T4 56289 150D1586%902982
ASCRY 1990=0%533 q 14 LECVISIALE LUMZINTH(S¥CD IFm2nMiavax ELELLY 5082=usSh
ASCR? 1990=053) ] LEDVISIBLE LUMaTNTEISMED IFR2OMbave) 28480 5NA2e4bSH
ASCARY 19900533 u LEDaVINIALE LUMeINTEYSMCD IFRIOMAaMAY 28un9 S082eub5Ee
ASCRa 199005133 4 LEDeVISIBLE LUMaINTE]IGMED [FE2IVAwMAY 2BURND S5082=45658
ASLRY 1990=0533 4 LED=VISTBLE LUMaINTEISMCD IFs2aMA=MAYX 78L& 5082eysst
AECRg 1990a0%32 4 LED=VISIBLE LUMeINTRISMCD [FRaIMAmbaX 28480 LLEFLETS.1
ASCRY 1590=0533 4 LEDeYISIPLE LUMaINTHISMED IF@2DViaviy 28480 SuBl=4658
AsCra 19900531 [ LER=V2SIBLE LUMaINTE{SMCD TFR2)MA=YAX 280u8d 5na2mant8
ASCRe 19902053% u LEDavISIALE LUMaINTH{EMCD [FR20ViariX 28480 5082=up58
ASCAR1D §990=053% 4 LED=VISIALE LUYaINTE{5MED IFR2avaevaX 204A0 S0R2=unsl
A8CRy ¢ 1990=0%513 ] LED=VISIBLE LUVINTE{SMCLD [FupOMAaMaX 28480 §082=4p58
ASCR12 19900533 4 LED=VISIALE LUMINTRISMLD TFE2AMAwvAY 28480 §0A2aup58
ASCAYY 199020533 4 LEDVISIBLE LUMaINTHISMCD [FmR0MawMAX 28480 E082eupsl
ASCR14 1990=0533 & LED=VISTALE LUM=INTRISMOD TFE20MAmvAX 28480 5082458
ASCRLS 1990=gdBb & 4 LEDeVISIALE LUMaINTRIMLD [FE2nvaamay 28480 LLLERYT YU
ASCR1S 1990=0UBs & LED=VISIBLE LUMeINTRIMCD TFw20vAaMiy 28480 SoA2eipBy
ASCRY Y 19%0m0boS 3 15 LED=VISIRLE LUMINTRIMCD JFm2nvievay 2Bad0 19900865
ASCR1B 1990=0665 3 LEDwVISIBLE LUVaINTR{MED TFE2nmdenmiy 2Ba80 1890=04b5
ASCR19 199020645 3 LEDVISIBLE LUMINTHIMCD IFE20MimMay 28080 1580mnsbS
ASCR20 199020645 3 LEDVISIBLE LUMINTMIMED IFE2AMi=May 2840 195020845
ASCRY) 1990=nsb6t 1 LED«VISIBLE LUMaINTRIMED JFE20VMaumMiy 28480 1990=060%
45CRP2 19%0=066%5 3 LECeYISIBLE LUMINTEINCD 1FwR0Ma=Max 28480 1990=0565
aSLR23 1990=08656% 3 LEC+YISIBLE LUMainTRIMED TFe2nMi=MAX 28480 1991=0465
ASCR29 19900645 L] LEC=YIBTBALE LUMZINTE(MID TFm2nMianay 28480 1690=0669
ASCR2Y 1990.0685 3 LEDVISIALE LuveINTEIMCD IFmEnMa=Miy 2Ba8¢ 1980mngbs
ASCR2b 199 0=0bhS 3 LED=VISTALE LUMaINTEIULD IFmanviamiy 28480 1990anhbS
ASCR27? 19990645 3 LED=vISIBLE LUMINTRINCD IFm2NvA=vaX 28uB0 19900668
ASCR2A 194900645 3 LECeVISTBLE LUMeINTRLM(O JFm2avaamiy 28480 199008065
ASCR29 19%0=0864658 3 LEOaVISIBLE LUMINTEIWCD JFW20viemiy 284adn 19900605
ASCR3G 199005645 3 LED=VISIALE LUMaINTEIMOD 1FE20MaemMiy 28480 1990mt 465
AsCALY 1990mntss 3 LED=VISIBLE LUMINTmIMLD TF2avaamay 28480 199n=0658
ASE1 03582-61620 1 RPG  ASSY 28480 03582-61620
ABJ2 1251-5041 1 CONNECTOR 28480 1251-5041
ASL| 3100=31340 2 1 COIL 25uM 10X ,3D=NOM SRFETM=Z 28480 9100=333%
AEQY 1AS3«018 3 A TRALSIBTOR PNP 8] TDe82 POmInnM, 28ubo 1853=n018&
ASQ2 1853=0018 -] TRANSISTOR RKP 31 TQRa92 ADE30nMW 28480 1853a501d
ASG3 1853=0014 L] TRANSISTNR FKP SI T0=92 POElnnva 28480 1853=00)8
ARGy 185%en0b 8 TRANGISTOR PP 41 TOw92 POREONW 28u80 1853=0018
4505 18530018 a TRAMATSTCR PNP &7 TU=92 PORIONVA 28440 1BS3egnld
A50s 1853«001¢ L TRANSISTNR PNP 81 TDw92 POEINAMw 28480 tAEImnnld
A507 1883ann]y 8 TRANSISTOR BMP Q1 TN=02 POs30COMa 28480 1853=0018
ASQB 1R5Ta0nb a TRANSISTOR PNP 81 TD=R2 PDA30NYA 28480 1853=0018
A%RY reA3=2205 L [ RESISTOR 22 SX ,2%n FC TCmmion/eSon a1zl CB220%
4%R2 00B3=220% 9 RESTSTOR 22 5% .28+ FC TOmedQaseS0n n1i21 CB220S
SR 06ATe220S 9 RESTHTOR 22 SX 25+ FC TCm=400/4500 112! (82203
SRy NeB83=2208 9 RESISTOR 22 S5X ,284 FL Tlw=4noseS0n fn1121 cazzos
ASRE 04A3=2208 e RESTATOR 22 5X .2%w FC TLs=i0n/4500 LER K3 cez2acs
ASRe 0683azp0s 9 RESISTOR 22 5% 2%~ FC tlm=suon/sS00 ay12} cB220%
ASR? 04R3Yw2208 g RESISTDR 22 5% 25w FL Tlm=d40074%0n o1yt C9z20%
ASRR 0&R122205 @ RESIATDR 22 5% .25+ FL TCmeupn/e800 112t caa2e%
ASR9 0757-0280 3 1 RESISTOR 1000 1% .125W 28480 07570280
ASRYY 0bRL=1328 H 8 REGISTOR 1,3% 5% 2%+ FC TCsaunnsetnn ot12l £B11325
ASR12 0683=1325 Z RESTSTOR 1,3 Bx ,25a FC TCm=4dn/+700 LIBT3 cB112s
ASRY3 06832132% 2 RESTRTOA 13X S% .25h FL TCe=dfh/ze7nn o1t £8132%
ASR{g 0bBla] 325 2 RESISTOR 1,3k 5% .25~ FC TCmeyoorse?0n aft21 CB1325
ASR1(8 0b8%aqy2S 2 REQIATOR |,3% 5% 25w FC TUmedGN/eTnD ni121 co132%
ASR14 06831325 2 RESISTOR {,3% Sx ,2%w FC TCwwado/s+700 N1yt CB132%
ASRyY 0bA3ay325 ? RESISTOR §,3% 8% ,25w FC TCwmdan/etnt o124 tay3as
ASR{S 06Alm1328 2 RESTOTCR [,3% Sy _25m FC TCmeucose?nQ atLa ceq132s
ASR24 18t Nanitd 7 H NETWORK=RES %aSTP4,7K OWM X & $1a37 CEPasLOT=uTR)
ASR22 t810=0164 T NETWORK.RES 9=3TPy4, 7K OM¥ % & 91637 cC8PogCoT=uT2J
ASR2y 1810a0135 2 1 NETWORK=RES 4=SIP1D.0K OHY X 5 28480 18100135
ASR24 1810en058 H ' NETWORK#RES S«9TP10,0K QW™ X 8 28480 1810=00558
[RLFL) 08113089 B 1 RESISTOR 1 8% ,%# P4 TCwOees15n T5042 BupieinlROat

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part |c o Mfr
: A ri Mfr Part Nu r
Designation Number |D Qty Description Code a mbe
ASEW S040=0434 T 1a PUSHBUTTON SwITeH F,C, MOUNT 28480 S0a0=G430
(L1 1H] 5060=3418 T PLUSKBUTTON BWITEW P,L, MOUNT 2Budo 5CH0=94%8
ANy 5060w9uls 1 PUSKALTTAON SWITEH P.C, MOUNT 28480 LLIREL TS 1)
[ BT 50609438 7 PUSKBUTTON SwITCW P.L, MOUNT 28480 §0a0«9463b
A53WS 50605438 ? PUBHBUTTON B8wITeH PLG, WOUNT 284480 L06D=ulL
L3111 E0bne%ulb 7 PUBKBUTTON SWITCHM P,L, WOUNT 28480 £06N=Quls
AS8n? S0b0wRuls 7 PUSHBUTYON SWITCH P,C, MQUNT 28480 SN§0=QU3b
L1111 S080=9436 7 PUBKBLUTTON SWITER P.L, MOUNT 28480 So4neqyls
ASING S040e3438 T PLUSHBUTTOMN SWITCH P,L. MQUNT 28480 EnsN=quls
A53N10 S0b0=94306 7 PUSKBUTTON SWITEHW P,C, MOUNT 28480 5040=9u3b
ASBu S04N=R438 T PUSHBUTTON SwITCH P.L, WOUNT 2848n LI LT T
A2 8060=8a38 7 PUSHRUTTON SWITCH P,C. MOUNT 28480 5060%9438
[L1-LT8 ] Sne0=Rul3t T PUSWBUTTON SWITCH P,C, MOUNT 2848¢ EnpOeduls
A58w1u Sobn=943¢ 7 PUSHBUTTON SWITCW P,C, MOUMT 28480 S0b0=9ule
ASBNIS S040=0U3 7 PUBHBUTTON SWITCH P,C, MOUNT 28480 L3RR 1Y
I11-LIN S0spegdld 7 PUSHBUTTON SWITLH P.C, MOUNT ZEUBD S0sN=ad3e
as8wt? SO80=5u3h T PUSHBUTTON SwITCH P,C, MOUNT 28u8p SDpf=9uls
ASANIS 5060=9Ule 7 PUSHBUTTON §wITCw P.C, MOUNT 2AuBn S0g0=9438
ASBWY 9 8060=9418 7 PUSHBUTTON 8SWITEM P,C, MOUNT RBUBD LETGEL TR T
ASAwW20 Ens0=4is 7 PLAMBUTTON awlTih #,0, MOUNT 2Budn Eypna94la
ILLLE]] S060e9u38 7 PLUBRHAUTTON SwITCR P, C, MOUNT 2Budo StateFuls
(11 LHE S0bG=dUlb 7 PUSKHALTTON SwITCH PLL. MOUNT 28uBo S050=9436
AS3n23 5060a9U3s 7 PUSHBLTTON SWITCH P_C, MOUNT 28uBn 50p0=043b
(11T 5060.9U38 7 PUSHBLTTON SWITCR P, C, MQUNT 28uln 50460=9415
11111} SNb0e9dls T PUSHBUTTON SWITCH P, C, MOUNT 28uBn 506Nudilb
ASBH2S Snb0=943e 7 PUSKBLTTON AwITCH P L, MOUNT 2848n §060eF436
ASSW2T 50b00a9Uls 7 PUSHBLUTTON SWITCH P, waUNT 28uBo SoahaGaln
11 TEL E0b0wQU34 7 PUSHBUTTON SWITCH P,C, MOUNT 2ByBr 508NeG43b
A58W20 S060=943h ? PUSMBUTTON SWITCHM P,C, MOUNT 28480 S5060=943b
A58W30 S0b0=3438 T PUSHAUTTON SWITCH P,C, MOUunT 284890 S060=4436
A58 S060a%U3s T PUSHBUTTON SWITLH P.C, MOUNT 84BN 504N=dute
ASBNY2 LEELELTT T 7 PUSHBUTTON SWITCH P.C, MOUAT 28089 S0a0=9u36
ASENY3 20bpetUl 7 PUSHBUTTON SwITCH P L, «QUMT 78uBD 5060=9430
ASSWIY 5060=9436 7 PUSHBUTTON SWITCH P.C, MOUNT 28480 Sosn=9u3b
AE8W3S S060=9U3b 7 PLUSHBUTTON SWITCH P,C, MOUNT 28480 EQa0=9438
ASSWIS Cnbn=9438 7 BUSHETTON SwItCr P,C, waundt 28489 5060=9436
[L1LE% LLTY ELED £ 7 PUSHBUTTON SwlTeH PLL, MOUNT 28480 E0aD=9438
AS8W3E S5060w843b 7 RUSHBUTTON BWITCH P,C, MOUMT 28480 5060"9430
ABSSW38 3101-2441 6 1 SW-PSHBIN 28480 3101-2441
ASUL 1999=p592 5 1] DISPLAY=NUMSBEG 1wCHAR _43eH 28480 ENA2eT45]
A5U2 1999=05582 5 DIEGPLAY=NUM=BEG 1m{HER ,u3eH 28480 S082=Ts51
(110 ] 1890«0%592 5 BISPLAY=NUMmBEL telHAR ,U3=H 28489 §082=70653
ASU4 1990=05%2 5 DISPLAYwNUM=SEG jeCHAR  dYaH 28480 50R2=7b53
ASUS 18980=p%92 5 DISPLAYmNUMaSEG 1=CHAR ,43eH 28480 %082=-704%%
a5UL 1990=0%92 H] DISPLAY=MUM=SEG JmCHAR ,4Jun 2848¢ E082=7453
ASUT 1994=0592 5 DISPLAY=MUMaSEG 1alHAR 4=k 28480 5n82w745Y
ASUR 19900592 5 DISPLATeNUMaSER {alHAR ,4%=r 28480 S0B2=T453
A5UR 19920592 5 DISPLAY=AUMaSEG 1=[HAR _4len ZBUBD 50827453
ASULD £990.0592 g DISPLAY=NUM=SEGR 1alHAR , G%=H #8480 5082=7853
ASULY 19900592 ] DISPLAY=AUM=SEG 1=(HAR 43N 2&u80 S0R2eT4%)
ASUS P 1AGRL0NET H 3 TRANSISTOR ARRAY 1h=PIN 13008 ULA=20034
ASUYS 1820=1200 s 2 JC IKV TTL LS HEX a129% BNTULSOSN
AsULY 1820143) & E 1¢ SQHF=RGTR TTL L8 Re$ SERIAL=IN PRL=QUT 01295 SNT4LBLEUN
AsU1S 18580047 s TRANSISTOR ARRAY LowPIN 13600 ULN=20034
ASU1s 1820=1200 5 10 Ihy TTL LS8 HEY n12%% SNTULBOSN
aslyy 1RZOmi 43y ] 1C SHF=RGTR TTL (8 R=8 SEQIAL-Ih PRL-OUT 01295 AhTULBIbAN
AsUre 1RSAgng? 5 TRAMSISTOR ARR2Y 1b=PIN 13808 ULnm2onda
43U19 1821021730 ] 1 1 FF TTL LS D=TYPE POS-EDOGE-TRIG LO% niz9s SNTULSR2TIN
asU2n 182neit 12 -] 1 I1C FF TTL LS D=TYPE POS=ENGF«TRIG n1z9s ANTULTUA
L UES] 1R20m| 438 t 1 IC MUXR/DATA-SEL *TL LS 2«TDa=1=LINE QuaD 01295 sNT7uL82574N
1200-0473 1 SQCKET-IC 16 DIP 28480 1200-0473
1200-0638 1 SOCKET-IC 14 DIP 28480 1200-0638

See introduction to this section for ordering information
*Indicates factory selected value




Table 6-3. Replaceable Parts

Ref.erenc_e HP Part Qt\/ Desc”puon Mfr Mfr Part Number
Designation Number Code
NOTE

KEYCAP DESIGNATORS CORRESPOND TD SWITCH

JESIGNATORS . EXAMPLE:  AS5K31 15 THE

KEYCAP FOR ASSW1. KEYCARS ALSQ APPLY

TO AlS AND 425 FRONT PAMNELS.
ABKS] S041-D943 1 KEYCAP LOCAL 28480 5042-0943
ASKS2 5041-03804 G KEYCAP SMOKEPIPE 28480 5041-038%
ASKSE 5041-038% KEYCAP SMOKEFPIPE 28480 5041-0384
A5KSY 504:-0384% KEYCAE SMOKEPIPE 28489 S041-0384
ASKSS 5041-0384 KEYCAP SMOKEPTPE 28480 S041-038%
ASKSE 5041-0384 KEYCAP SMOKEPIPE 28480 5041-0384
ASKST 5041-0384 KEY(CAP SMOKEPIPE 28480 50L1-038%
ASKSA S0G1-0451 1 KEYCAP BLUEPIFE 28480 5041-0451
AS5KS9 5041-0319 7 KEYCAP GLK W/LIGHT 28480 5041-0319
A5KS10 504:-0319 KEYCAP BLE W/LIGHT 28480 5041-0319
AGKSLL 50471-0319 KEYCAP BLE W/LIGHT 28480 5041-0319
ASKS1? 5041-1822 1 KEYCAP - STGRE 28480 5041-1822
AGKS13 5041-0817 ! KEYCAP - 7 28480 5041-0817
ASKS1Y S041-0818 1 KEYCAP - 8 28480 5041-0813%
ASKSIS5 S041-0816 1 KEYCAP - 9 C(INYVERTY 28480 SO041-0816
ASKS16 5041-1819 1 KEYCAR — MHZ 28480 5041-1819
ALKS1T 5041-1821 H KEYCAP - RECALL 28430 s0ul-1821
ASKS18 5041-0814 1 KEYCAP - 4 28480 5041-0814
ASKS19 5441-0815 1 KEYCAP - 5 28480 5041-0815
ASKSZO 3041-0816 KEYCAP - & 28480 5041-0816
A5KS21 hOLi-1820 1 KEYCAP - KHZ 284840 5041-1820
ASKS22 SG41-0446 1 KEYLAP - CLEAR 28480 5041-0946
ASKS23 5041-3811 1 KEYCAF - L 78480 5041-0811
ASKS24 S5041-0812 i KEYCAP - 2 28480 Sp41-0812
A5KS25 5041-08132 1 KEYCAR - 3 28480 5041-0813
ASKSZE 50u1-1817 1 | KEYCAP - W2 7B480 5041-1817
ASKS27 5041-0758 1 KEYCAR - DASH 28480 5041-9758
ASKS2B 5041-1819 1 KEYCAR - 0 ELED 5041-1819
ASKS29 5041-0808 1 KEYCAP - PERICD 28480 5041-0808
ASKS3ID So41-1798 1 KEYCAP - DEG 28480 5041-1798
ASKS31 5041-1818 1 KEYCAP - DBM 28480 041-1818
ASKS32 5041-0285 1 KEYCAP  PEARLPIPF 28480 5041-0285
ASKS33 SGi]l-0u22 2 KEYCAP - LEFT  ARROW 28480 5041-0022
ALKS3Y 5041-069%72 1 KEYCAP - RIGHT ARROW  (INVERT) 28L80 5041-0922
ASKS3S 5041-0319 KEYCAP  BLK W/LIGAT 28480 5041-0319
ASKS36 5041-0319 KEYCAP  Bik  W/LIGHT 28480 H0-1-0319
ABKS3T S041-0314 KEYCAP  BLK  W/LIGHT FELED] 5061-0319
ASKS3E 5341-031§ KEYCAP  8LK  W/LIGHT 28480 5041-0319
ASKS LY 50L1-006y 1 KEYCAP - POWER 28480 5041-0944

See introduction to this section for erdering information
*[ndicates factory selected value



Tahle 6-3. Replaceable Parts

Reference HP Part |c| oo Mfr

¢ A t D Mfr Par
Designation Number |D Y escription Code t Number
L1 1333p=psbin | & 1 “I[CAOPROCESSOR CONTROL P,C, ASSEMBLY 2848n 0333bwbbB08
441 H1bn=0978 ! 1 CAPACTITARFXD 1500PF +w=1% SOOVDL MICH 28480 01a0=0978
asl? 01op=324T 8 2% CAPACITORFXD n18UF +=20% SovOC CER 28480 Dls0=3B47
hely 0160=0p%17 & H CAPACITORFUD {40PF ¢wiX 300VDC MICA 28480 0160=0337
d6Cy 01600337 [ CAPACTITOR=FXD 140PF +=1% 306yDLC ¥ICA 208489 01s0=0337
apls DleueyBLT g CAPSCTTORSFXD ,n1SUF +=20% S0vDE CER 28480 biaCe3nEY
Lhle LELIT L] & \ CAPACITORLFXD 2aUF¢al0X 18YDE Ti 56289 180D226 xS0 15B2
asly 0ibpe3BUT 9 CAPACITORSPXD _n1SUF +=20% 36yD0 CER 28480 0tg0o=3847
esC19 A1p0e3BaT 9 CAPACITOR=FXD ,015UF +=20% 50v0( CER 28480 Dlbaow3Ba?
aplern 0i60=1847 9 CAPACITOR~FXD ,01SLF +=20% S0y2C CER 28480 0l60=3847
ol 016na3BAY 9 CAPACITOR=FXD ,n15UF +=20% SovDC CER 28480 01b0=3847
1sCa2 N160=RR4T Q CAPACITORFXD _ni18UF ¢=2nx SayDC CER 28480 Nls0=3847
hsl23 01bna3pu? 9 CAPACITOR=FXD ,n)EUF +=20% S0vDEL CER 28480 0160=3847
25024 flere3847 9 CAPACITOR=FXD ,MIBUF +=20% SOVDC CER 28480 0180=3847
16028 N1é0e3Au? 9 CAPACITORaFYD _niSUF +=20% S0yDC CER ELEEL 0lho=3447
Aalas N1&0eTAUT 9 CAPACITOR=FXD ,nigUF +=20¥ SO¥DC CER 28480 Oladwzhu?
as2? LITRERL Y 8 C4PACITORFED ,n1SUF +=20% S0VDC CER 28480 01603847
aslpn 0ib0=YR4T 9 CAPACITORFXD ,015UF 420y S0vOC CER 28080 01603 BGY
4sC20 fleneifa? 9 CARACITORFXD _015UF +=20% S0v0OC CER 28480 Q160=3847
auC10 flen=1847 9 CAPACITORFYD _015UF +m20X SOvOC CER 28480 016Ga384T
gl N1s0a3RGET 9 CAPACITORaFXD _~ISUF +=20X SOVEC CER 2848e 0160=3847

Y14 ¥ D140a3BaY 3 CAPACTTCReFYD ,0tSUF sw2yy SnvDC CER 28489 0ls0=3847
ApC13 G1on=3847 9 CAPACITOR=FXD ,nisUF »=20X S0yDC CER 28480 0180=3847
aslda N1gt=3par 9 CAPACITORFXD ,n)SUF +=20% %S0vOC CER 28480 01603847
45038 D1&ne384T 9 CaPBCITOR=FXO ,n15UF +a20¥% SoOVDC CER 28480 01403847
AsC3p f1An=2B2% 1 4 CAPACITORWFXD aTOUF+4%0mi0% 8,3v0C AL 28480 0180-2823
114 01Rn=pR2Y 1 CAPSCITOR=FXO 4T0UF+SD=10% &,3¥0C AL 28480 D180=2021%
anl3n NIAaORSZ A 2 CAPACITOR=FXD 220uF+S0=tu% 3SVOC AL couspd BATLE IR Fi
asC30 B1ROmIHR2 ] CARPACTITOR=FYD 220UF+Sn=10% JSVOC AL 60490 isvaaLazd
asCun H1AN=2823 1 CAPACITORFXD 4ToUF«S0=10% &,3vDL AL 28uBg 0180=-2021%
auluy> Nlenez2od a F] CAPACITORFXYN tnoPF 4eS% 100yDC YICH 28480 0le0=2204
agCuy Nl&nazand a CaPaCITORFXD 1ngPF +«5% 300VDL VMICA 28480 0lb0=2204
40051 fN1eneybu? 9 CAPALITNR=FXD _n1SUF +»20% S0VDC CER 28480 01403847
hel52 BLROwZA2S | CAPACITORWFXD 47nUF#+5nwi0X 6,3VDC 8L gaudo 01802523
4sC5Y 0180.2826 4 1 CAPACITOR=FXD 18n0UF+SO=10% 16VDC AL 28480 0l180=23820
15C8g M hu=XE58 L 3 CAPAQITORFXD ,1UF #=20X S0VDC CER 28480 0le0=3%5%8
4sL8% 018D=185R G CAPALTYURSFXD _1UF +=g0x SOVDC CER 28480 0lbDe3ssh
46056 01&0=384T 9 CAPACITOR=FXD ,015UF +=20% S0vDC CER 2Basg 01p0m3B4T
aslsy 0ibneyRu? S CAPALTYORFXD  n1SUF 4=20% SoyDC CER 28480 0lso=3847
Y- L] BT LY 8 3 CAPACITORFXD _1UF «Bn=20X% 100VDC CER 2bo54 2130YSv100R 04
aplsa D1bGe3b2? [ CAPACITORFXD _1UF +B0=20% 100YDC CER 26454 2130YSVI00RL04T
aplen fitenelpd? 8 CAPACTIYOR=FXD _1UF #BO=20X% LOOVOC CER 26654 2130YSVIDOR104Z
4081 01652009 3 ? CAPACITOR=FXD Aa20RF +a5% 300vDC “IC4 28430 o0ledw2009
apls? Ofppw2nng 1 CAPLCITORAFXD 820PF +=5% 100yDL MICA 28480 0labm2009
aplen 01601558 9 CAPACTTORFXD ,WUF #=20Y 5nvAC CER 28480 0160=3558
apley 19023153 L] 1 DIODE«INR 9,31y 2X 00=7 POn_uw TCms 058X 28480 1702=3153
AsLR2 190tannun t 1 DIONE=SWITEHING 30y S04L 24§ D0=15 28480 1701 =0040
tuCRu 190t w040 { DIODE=SwITCHING 30V 50434 2n8 DDe=35S 28480 t901=0040
halRE 190} w1040 1 DIODE=SWITCHING 3n¥ S0MA 2N8 D0=358 28480 1901=0040
Aol 3100=2459 0 1 COIL=MLD 121UW 1% DEbn ,156DX,375LG=NOM 28480 9100uBuse

Lol 2 1001637 4 1 EQIL=MLD 120U 8% OmeS  155DK, 3750GaNOM 28480 9100=1437
Aol3 0n=3334 2 1 COIL 2%U~ to0X% ,3DeNO¥ 3RFETIMHT 28480 9100=3534
APy 120iena7d & 1 S0CHET=1C ts«CONT DIP DIPSSLOR 28480 1200w0u?3
ABP2 1251-8567 1 CONNECTOR 28480 1251-6567

ABP3 1251-6567 1 CONNECTOR 28480 12516567

ABP4 1251-6567 1 CONNECTOR 28480 1251-6567

ApPR 12513750 7 1 CONNECTOR |0ePIh 4 POST TYPE 28480 1281=3750
apFER 1251 =42u% 7 1 CONNELTOR 2=PIN M POST TYPE 28480 12914248
AbQ1 1RSUanoT] 7 ! TRANSISTOR NPN 3] FOu300vs FTe2nomM} 2auso 1854=p071
apQ7 1RS4enp)s 1 1 TRANSISTOR NPN 8] PDERSOus FlmlnoMW] auTis 2N3qou

ARy NEYRaf YUY Q 1 RESISTOR pouX 1y 125k F TOROexiOn 28480 0698-8%44
ApR2 0eR3=7525 & 1 RESISTOR 7,5 €% ,25% FC TCwedd0/+700 al121 carses

apRY N6AleaBiS 5 1 RESISTOR 80 SX 254 FC TCRaid0o/+400 ol1et CApALS

L NeRYe|n2s L} 1 RESTITOR |K SX 28w FC TCEeudn/e600 oig2t cejozs

4bRS Gpf3minis 1 ] RESISTOR 10K SX .25~ FC TCw=dpgrs4v00 oti2t CE103%

ABRS 1810-0055 5 1 NETWOGRK - RES StP 10K OHM X 8 28480 1610-0055

BsRY PpEA=3279 k] 1 RESISTOR 0,99 1% ,12%K F TCEO+e100 24548 Ciwl/BaTlndnglar
ARAw 0757=0u4d 0 t RESISTCR f1K 1% ,1258 F TCmCee=100 2USLp Cdnl/BwT0=l|0O2aF
AaRq 1R1Q=DNTS a [ NETWORKRES F=SIP1, 8% OM™ X & 28480 1Bt0=00T8
ApR1D teR3=1825 7 1 RESISTOR 1,84 8y 254 FC TCeeuO0rse700 [RRY¥ $ CBy828

See introduction to this section for ordering information
*Indicates factory setected value
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Table 6-3. Replaceable Parts

Reference HP Part |c i Mfr
- : escri n

Designation Number |0 Qty Descriptio Code Mfr Part Number
AsR11 0bA3e1825 7 RESISTOR 1,.BK 8X 25k FC Tlwaud0/+700 al1d) 1825
48R12 N683a)825 7 RESTSTOR 1,8K 5% 25k FC TCmwdfQ/eT00 niiél CB182%
AeREY tAtGentd0 L] § NETWORKRES Ua87P22,0K O~ X 3 91s}7 CaPOUCOT=2233S
AuR1y 06" T=1038 1 RESISTOR 10K 5% _25¢ FC TCRaapn(/+700 LER -3 CBio1S
AsR18 683a3462% L] 2 RESTSTOR 3,6X 5% ,25% FC TCu=u00s/+700 0112y 4R T¥1]
[TLITY N6A3=1p2% 9 RESISTOR 3,6k SX ,25% FC TCwwddO/470N 911281 CB3162%
ApR{Y 1810=0229 5 { NETWORKaRES 3=81P330,0 OHM X T nijet 2084331
heRtn 181 0a0058 5 1 NETWORX=RES Fa3]P1L,0K Ow¥ X B 2BuByp 1810=0055%
AsR19 t683.1515 2 1 REAIATOR 180 5% 254 FC TLamdydsspun 3118} CB1%15
AsRZD 0683t 038 t RESISTOR 10K 5% 25w FC TCRedno/+7on oty C8103%
AR 0698epb1® a t RESIATOR 15K 1% ,125n F TCwnsaS 28ule DaFB=4619
AsR22 069940107 9 1 REGISTOR 4, 768K iy 125w F TCEN#=25 28480 64050107
AaR2% 04835115 L] 4 RESTSTOR S160 S% ,254 FC TCmel00/eb0n nig2l CBsy15
BR324 LI IRL 8 RESISTOR 514 &% 354 FC TCE=dno/ta600 oi12} CBS(1§
dgpR2e 0683=1835 9 1 RESISTOR 18K 5y 25w FC TOm=ypnrsedon n1121 CBIALS
AR5y 1310e013b 3 ' NETWORK=®ES 10=8T7 WULTIsVALUE 28uBg 1810e01 38
ABRS? 1810=0297 ? 1 NETW(IRK=RE3 BaSIPF 8K Onm x 7 ELILL 1810=0297
AbRST 06831035 H RESIATOR 10k 5% 25« FC TCamdn(/«7an nr12l [4:3 K]
apREY NLtTeKy15 & RESTATOR 510 SX 254 FC TCmeunD/eénn LERE-3 C85115
A4R5K LELE LI ENE | b RESISTOR 510 5% ,d54 FC TCE=up0/ebon o112t LB5118
ABU1 18181111 2 1 IC-MEMORY ROM 28480 1818-1111
ABL2 18181110 1 1 IC-MEMCRY ROM 28480 18181110
AGU3 1818-1109 8 1 IC-MEMORY ROM 28480 18181109
ABU4 1818-1112 3 1 IC-MEMORY ROM 28480 1818-1112
4gU5 182001197 9 8 IC GATE TTL L8 N&ND QUAD 2eIMP 01295 INTULBOON
anls 1818=ny 38 u ] I NMOS 2k RAM STAT d50=NE 1=3 01299 THL0USmdGTL
ApU7 1R20e] 198 ? 3 1C FF TTL LS DaTYRE PDS=EDGE~TRIG LOY 01298 SNT4LILTEN
AoUg 1A2bw01B0 0 { I1C TIMER TTL MOND/ASTBL nerll MCL455P)
ApU9 ALFLESE-LE A 1 1¢ MICPROC NY0S 28480 1820=1691
Aol 1320« 759 % ] IC BFR TTL L8 MON«INV DCTL 270td CMBILITTN
LTYIRE] 1R18=0199 4 2 I1C N¥DS (K RAM QTAT S00=N§ Julls AMgL124PC
Lol 2 1818a0t99 4 IC %V08 (K Ram STAT Sp0a=nd 14335 aMqq124PC
apl11 JR20=118% 7 IC FF TTL L8 DeTYPE PDS-ERGE«TRIG COY 0129% SNTLLEY TSN
LYY 1820=1198 8 1 IC FF TTL L8 DeTYPE POSWENRE=TRIG COM 71298 SNTULBLTUN
Aplts 1B2n=ni7d ] 1 1C INy TTL HEX 0129% SNT404N
LaUts 1B20m121b 3 3 IC CCOR TTL L9 3eTQwBalINE Ja]uP 01298 INT4L81 38BN
del1? 1B20w1216 ] IC DEDR TTL LA YuTOwBal INE 3=INP a129% ANT4L S BAN
ABU1E 1820-0683 6 1 IC SN74S04N 28480 1820-0683
[N 18201759 9 IC 8FR TTL LS NON=INY OCTL 27014 OMBLILS8ITN
asU20 tR20a119¢ 6 2 IC CNTR TTL L8 BIN UP/DOAN SYNCHWRD 0129% SNTOLALRIN
Abl2tL 1820a1194 & IC ENTA TTL LS AIN UPZDDAN S8YNCMROD n129% SNT4L8193N
hbUgz 1820a1759 s IC BFR TTL LS NON=IRV OCTL 27004 LSRR LA
a8l 18201197 9 1t GATE TTL LS NAWD QUAD 2=]NF 01295 BNTULBOON
ApUzZa 1B20=1208 L3 2 1C GATE *7TL LS OR QUAD 2«]NP 01298 §hT4La32nN
ALU2S 1R20e12id 3 IC PCDR TTL LS 3=TO=B=LINE 3=INF n12%9% N74L8138N
dsU2e 1R2a=1759 9 1¢ BFR TTL L8 noOveIAV OCTL 2rasu OMB1LEIT™
FTIES ] 1820w 730 3 2 IC FF TTL L8 DO=TYPE PDS=EOGE=TRIG COv a129% BN7UL827IN
Aplza 1820a1759 9 1C BFR TTL LS NONeINV DCTL a7¢e1d DMAILSFTN
Apli2e 18201433 [ 1 1C SHFeRGYR TTL {§ #=8 SERIAL«IN PRLaDUT n1298 ANTULSI BN
46Ul 1820=1197 9 IC GATE TTL LS N&NWD QUAD 2eIhp q129% ANTULSOON
aslUst 1B2aw1208 3 1 GATE TTL LS DR QUAD 2aInMP 01298 SNTULEIZN
46U32 1REHw1 195 7 1C FF TTL LS D=TYPE PO3=EDGE=TRIG COM n1298 SNTYLE1TEN
AUy (R2Ne(197 L] IC GATE TTL LS NAND GUAD 2eINP 01295 SNTALSNON
45U3s 1820=1112 8 1 IC FF TTL L9 Dm=TYRPE POS-EDGE-TATG 0129% SNT4LITUN
AbUlS 1820=154R 8 1 IC RFR TTL L9 ByS QuAD 0129% INTULSI125AN
ABLI3E 1820-0684 7 1 IC SN74505N 28480 1820-0684
asUYT 1RZ20m1978 1 H 1C 8rF=RGTR TTL L8 NEG=EDGERTRIG PRL~IN 2129% SNTuL816SN
AaUie 142n=1759 9 IC BFR TTL L& NON=INY OCTL 270l DMBILSBITN
ApUTY 1820aq 10U [ 1 1€ GATE TTL L3 MOR QUaD 2«INP 1295 Ah7ul 902N
Anlagp 1R2na119% t IC ThV TTL LS ~EX 1=INF 71295 SUTULEOYY
UL 1820=1206 1 1 IC GATE TTL LS wOR TPL 3=I%P a129%5 ANTULE2TN
(YR 1820m1192 ] 1¢ FF TTL LS D=TYRE POS«EDGE=TRIG 61298 SNTulL8TAN
Aplas 142n=1871 8 1 IC AF® TTL 1§ InV UCTL 2=ItP 270l DHAILSON
AUty {R2D=0UT?T b 1 IC OF &MP GP B=p]0eP 18324 LU3CLAN
Aolug 1RENm1u3n 3 t IC CHTR TTL LS BIN SYNCHRQ Pra«fNGE-TRIG 11295 SNTULS161aN
LT 1R20=119T 9 IC GATE TTL LA nand GQUAD 2e1%P 11295 ANTULEDON
ApUs) 1890mi 844 & t OPYtOe]SOLATOR LEDPOIQ/XST? JFa28Mcavax 28u8p CRRR 1
ApUs? 1990=n577 [ 2 CPIO«ISOLATAR LED-PDIO/XSTA IFESOVAavax 2808 5n82=4358
baligy 19900577 & OPTD=190LAT0R LECSPDIG/XSTR JFakOMaeddx 2R480 SNAR2edl3s
ApUSa 1990=0461 7 2 OPTO+1SOLATOR LED-IC GATE [Feinviavay 28u8p Somg=ulss
Aplsg 1990enub! 1 ORPTO=TSALATOR LEN=]C GATE IFBiOvA=vsX 28490 LI FERTTS
FEYLTY 1R20=ns21 2 ? IC BFR TTL NAMD Quan 2ei4P 01295 ANTURAN

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part |c Q e Mfr
N . t Description Mfr Part Number
Designation | Number |D| Y P Code
apUsT 1820=1300 ] 3 IC AHF=RGTR TTL LY Q=8 PRLaIN PRL=OUT c129% SNTULS19%TAN
LplUSA 1820=1300 [ IC SHF=RGTR TTL LS A= PiRL=]N PRLaOYT 018958 BNTULS195aN
ApUS9 1820=1300 b IC SHF=RGTR TTI L& A=l PRLeIN PALQyT 01295 ANTULS19%AN
ApUsn 1820e1d1b 5 ? 1¢ SCHMITTATRIG TTL L8 INV HEX fa%P 01298 SNTULI1UN
hausi 1B20=1440 5 1 I¢ (CH TTL LB Qual 0129% ANTULAQTIN
Aplsr 1Az0e{ 187 g 1€ GATE TTL L8 NAND DUAR a=INP cipon ANT4LBOON
dsley tR20=141b ] 1T SCHMITT=YRIG TTL L& INy HEx 1=1NP 0129% ANTULBLAN
ApUsd 1R2h=1112 8 16 ¥F TTL L8 DetYPE POS-EDGE=TRIG c129% SNT4ALST4N
LY 1826=0144 [} 1 1C 7805 v RGLTR TQ=220 04Ty uCranscP
LYY 1R2(=1558 b 2 IC uARY YTL Quan 04Ty MCSUd) AP
ApUs? 18201558 & IC UART TTL Quab neT1y MC3A41 AP
dplish 1R20=) T30 ] 1C FF TTL LS DavYRE POS-EDGE=TRIG [OM n12es ANTULSZTIN
aslen 1820anb2] 2 IC BFR TTL NAND OUAD QeIN® 01298 3N7438N
igU70 fRAN=119T g IC GATE TTL L8 NAND QUAD 2e«IWP 01295 INTULSBON
ApUTH 1RINu1204 L] 1 IC GATE TTL L9 %anD DUAL ae]InN 01295 SNTULARON
Apu7P 18201197 9 IC GATE TTL L3 NAND QUAD 2elnNP 0129% aNTaALANGN
ApuUTY {RZom]2B1 2 1 IC CCOR TTL LS 2=TOwd4wLINE DUAL 2Ze=INP Gye9s ANTULS 139N
asliTu 190hed e 7 1 RIOnE-Fw BRDG 200v 24 nET1Y “pa2n2
apUTE 1A2hel) 9@ 1 IC INY TTL LS HEX 1=]NP 0129% SNTLLEOUN
0380-1188 1 HEX STANDOFF HP-IB TG REAR PANEL 28480 0380-1188
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Table 6-3. Replaceable Parts

Reference HP Part |c| o e Mfr

: - t Description Mfr Part Number

Designation | Number [of <Y p Code

AT 03336-66547 | B 1 ATTENUATOR P C, A83EMBLY 2Bu4Bo 0313784507

A701 G1b0=457¢ a & CApACITORFXD ,1UF ¢Bna2p% S50v0L CER 28480 ulene=aly]

A7C2 fteNes57y 8 CARACITORFXD ,fUF #80=p3% S0yO{ CER 2848Ro Oihg=ust]

A0 fls0e=3558 9 L CAPACITORFXD ,tUF #+e20% SOVDC CER 76480 n1a0=3558

a7ty 018048 ] CAPACITDR=FXD ,tUF »B0=20% %S0vD( CER 28480 nigo=dsTI

Y14 N160=u571 a CAPACITORFXD ,1UF +80+20% SovDC CER 28uB0 nleneydsyy

A7CY 0140=35%58 ] CAPACITOR=FXD _WUF ¢=20% S0vDC CER 28BUBD 0lpn=3%58

arte 0le0wIG8A 9 CAPACITORaF XD 1UF +=20%x S0vOC CER 2848y 0160=3%58

A7Le 0160=3558 9 CAPACITOR=FXD ,t1UF #w20% GOVNC CER 78uBn 01enw1558

47C10 nisn=3558 9 CAPACITOR=FYD _(UF +w2ix SOVNC CER 28uB¢ 0160=3554

LM IR 0l6ye3558 3 CAPACITOR=FXC ,(UF +=20%X S0yDC CER 28ub0 Nlaoe3sss

A0z p180=3558 9 CAPACITORFYD ,1uF se20X 50VD( CER aBubn c160m3558

[YI1R] 0160=1558 9 CaPACTTORAKD ,JUF +ez0% $0VvOC CER ELTTY) 0160=3558

ATC14 2160=35%A 3 CAPACITURFXD ,1UF +=20X% S0VDC CER 28480 0led=3558

41618 Olbu=2219 1 1 CAPACITORFXD 1,8PF »+=,25PF S00vDC LER 28480 01p0=2219

ATKY n49nay1ul 1 u RELAY 28uBC Da9A=114]

[YLF] nuR0=1141 1 RELAY 20080 ELLEYRES]

A7KT WL ISR Y] H RELAY 28480 pugn=l4l

ARy [YLLETRNT! 1 RELAY 28440 044D=y1ul

ATRY CL9Gunnng 8 ? RESISTOR §{,01 ,28% .80 F TCRO+aSN 28480 Ne99w0n6S

ATRZ 069%p0es 8 RESTATOR Bf 0t ,25% .54 F TleosaSo ELTEI N699=008%

1781 769920273 f ' RESIATOR 2,157 (1 125k F TCE04=25 28480 089920273

4784y 0b69%-n2T4 1 ¥ RESISTOR 350 1% ,125W F TLE0e+a25 28480 06990274

ATRYE 049R=8258 5 1 RESTATOR 247.5 1% .25% F TCRO+=25 19701 MFEACY /urTRegdTREmS

ATRe ngFM=7RRL 2 2 RESIBTOR &1,1 1% 5w F Tlwoe=Gn 28480 nb9R=TRRY

LIRY L L ALT] H REATATCA 81,1 1% 5w F TCWO+eEr edubo 04987984

[RLE] 069847982 0 ’ RESTATOR 71,16 1% 254 F TCW0+w50 19701 MF5201/4mT2=T1R b8

ATRG 06987981 9 2 RESIATOR 96,25 1% ,2%% F TC=0+=50 19701 MFEREL1 /0mT2=956R25+0

47R 10 069BuTOBRY 9 REBISTOR 58,25 1% .2%n F TCE0NeaBO 19704 MESRCL/uwT24%6R25aB

ATR1Y ge88011 ] 1 RESISTOR 25 1% 25w F TC=p+a8p 19701 MFS2Cy s4nT2apbRnub
MECHANICAL PARTS

ATMP1 03336-60601 1 BOX ASY 28480 03336-60601

ATMP2 03336-H4I15 1 COVER 28480 03336-64115

A7C21 0160-4386 1 c-F 33 PF 04393 200-200-NPO=330J

A7C22 0160-3874 1 c-F 10 PF 28480 0160-3874

A7Ll, L2 91002247 2 coIL 100 NH 28480 3100-2247

See introduction to this section for ordering information
*[ndicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part |c Q P Mfr
- ) t Description Mfr Part Number
Designation | Number D Y p Code
AB 03336-69210 5 1 REBUILT ATTENUATOR CONTROL P.C. ASSEMBLY 28480 03336-69210
(OPT 005) - EXCHANGE ASSEMBLY
A8 0333664210 5 1 NEW ATTENUATOR CONTROL P.C. ASSEMBLY (OPT 005} 28480 0333664210
LEYT] 18530yl 5 4 TRAMNSTATOR PNP 8T PDulinvw FTa2ao(MHY 01298 2hu40l
ARG LA53=n4lS 5 TRAKSTSTAR PNP §T PDaSinvy FYR200MHT 6129% FRTYT1E]
4AQ3 1AStanatld 5 TRANSISTOR PNP Al PDE3IjnvW FTm2noMHY n129% 2NLUOY
4aQu tR53=galy 5 TRANSTSTOR PNP 8] PDsYinMw FTR200MHZ 61298 FLETTD )
4RR1 Yeflainzs 9 5 RESIYTOR 1« SY ,25# FL TiwedD0/e600 o121 CBio2s
LLLE] NoATep02% 1 5 REAISTCGR 2K SX ,2%a FC TCmel0n/+700 LERY -3 CB202s
AR NhAlepn25 1 RESISTOR 2x BX ,2'5« FC Tlme=ynns+700 LERY 31 CBag28
4ARY DHpRYm102% 9 REGISTOR 1K SX 28+ FC TCewdOn/¢ba0 1121 catogs
ABRS 0686-3305 a2 1 RESISTOR 33 5% 28480 0686-3305
LI teAYa]nPs ? RESJTATOR 1K 8% ,254 FC TCE=d00/+600 o121 CBtady
4RR7 0pAT=2025 1 RESISTOR 2K 5X 2%~ F{ TCw=uf0/e700 o1fel cazanas
ABRS* 0757-0443 0 1 RESISTOR 11K 1% .126W 28480 0757-0443
ABRE" 0698-3359 7 1 RESISTOR 12.7K 1% .126W 28480 0698-3359
ABRB" 0698-3156 2 1 RESISTOR 14.7K 1% .125W 28480 0698-3156
ABRB* 0698-4482 9 1 RESISTOR 17.4K 1% .125W 28480 0698-4482
ABRB* 0757-0199 3 1 RESISTOR 21.5K 1% .126W 28480 0757-0199
ABRS* 0698-4488 5 1 RESISTOR 26.7 1% .126W 28480 0698-4488
ABRB* 07570123 3 1 RESISTOR 34.8K 1% .125W 28480 0757-0123
43R9 T6hla)n2s 9 RESISTOR 1Kk SX _2%W FC TCawi0ns+dno0 cl1d) CB1028
ABR10 0686-3305 8 1 RESISTOR 33 5% 28480 0686-3305
LR IN S506r=9%98 2 2 LATCH ASSEMBLY 28480 50609598
LLETR] SNsn=95048 2 Latee ASSEvMALY 28480 L0L0=0%98
MECHANICAL PARTS
ABU1, u2, J3 1250-1486 3 CONNECTOR, SMA 28480 1250-1486
ASMP 1 03335-89512 1 CONTACT, INPUT 28480 03335-89512
ASMP2 03335-89515 3 CONTACT, PASS THRU 28480 03335-89515
ABMP3 03335-89514 1 CONTACT, CROSSOVER 28480 03335-89514
A8MPY 03335-89513 2 CONTACT, BYPASS 28480 03335-89513
ABMP 5 03335-89511 1 CONTACT, 50 OHM OUT 28480 03335-89511
ABMPG 8160-0256 8 FUZZ, BUTTON 28480 8160-0256
ABZU1 03335-89503 1 10 DB PAD 28480 03335-89503
ABIUZ 03335-89502 1 20 DB PAD 28480 03335-89502
A8ZU3 03335-8%501 1 i0 DB PAD 28480 03335-859501
ABZUL 03335-89506 1 25 OHM  PAD 28480 03335-89506
49 03325-66509 |9 1 MIGH ATAR FREG, REF, P,C ASSEvVALY 28480 03325-66509
(HRTICN On4)
A49Cy N1R)e0bS? 8 1 CHPACITORAFXD 220UF+Soei0X 3SvDC AL 0ou90 Isveslaace
anC2 Nib0e1RgT 9 2 C4PACTTOR=FXD ,015UF +»20% SO0vDC CER 24ubp 0160=3847
a9C3 fleneifyT 9 CAPACTITOR=FXD _n1SUF +=20% SovDC CER 28480 Dle0e3Ba?
asCa ALRD=nb9T 9 1 CAPACITOR=FXD §n00UFeSD=1nXY 25VvDC AL 0Lk 25vAasL108¢0
a9lRy 1901004 b 2 DIODE«PwR RECT Sov ?SiMA D029 ELELT) 1901=0049
19lRp 19N wA (U] 4] DI0DE=PwR RECT S0y TS5cMa DO=gd 28480 1901=00u8
3aCRY 1902=0049 2 1 DI0BE=2NA 6,19y 5% DDw? POW, uw TCws, 022X 28480 1902=0049
AGEL N9H0- 0465 1 OSCILLATOR, HIGH STABILITY 28480 0960-0465
A9J1 12810248 B ) CONNECTOR 3=PIn # POST TYPE 28489 12%1=4246
LLRERY 1251 w2249 B 1 COMNECTORPHOND SINGLE PRONQ JACKp DIP 28480 125122949
a9a1 1ASd=nnSy S 1 TRANATATOR NPN 2422418 3! TD=5 POKEOOYM LLESE] an2218
49G2 18530450 4 1 TRANSISTOR PNP 8] TD=22naB PDuboA guYLs MJESZTIK
4GRy TbAYw 025 9 RESISTOR 1K &% ,2%5% FL TCRa40n/+60% n1t2t cBioés
AgR2 LELRE IRk L] 1 1 RESISTOR 10K 5% ,2%w FC TCm=u00/470C0 a1121 CB10ls
ATRY 06A1=3125 6 1 RESISTOR 3,3K 5% ,2%% FC TCwauno/e700 61121 cBisas
a%Ra n15Y=0200 5 1 RESISTOR b,.19% 1% ,1284 F TCeass100 19701 MFYC1 #8nTO=b191=F
40RS 069RetuGh 5 1 RESISTOR M,b6% 1% 1250 ¥ TLeO+=100 EELET Clhmt/BuTO=s4A=F
a5Rs Ne9Re3274 5 1 RESTISTOR 10K 1% 1254 F T(EN¢e2% 28480 16983274
A9RT 21M0=3252 [ 1 RESISTOR=TAMR &K {0% C TOPwADJ {=TRN 28480 2100=-3252
A9RE NeRIw1nLS T 1 RESISTOR 100 5% 2%~ FU TCEmunn/+500 o1l2t cBiols
49R9Q NaAlepn2s 1 RESISTOR 2Kk %% _2%5n FC TCawlfipseTon 01124 CB202%S
aqUy 152ney216 1 1 [C 0P Awp GP RefIp=P 28480 18z20=021¢
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Tahte 6-3. Replaceable Parts

Reference HP Part |c e Mmfr

. . Descriptio Mfr Part Nu r
Designation | Number [o| QY scription Code fr Part Numbe
110 03313pebosto | 2 t BALANCED QuTRUT P.C, ASSEMBLY (333e8) 28489 nit3n=46510
A100 01603582 A ts CAPACITORSFXD ,1UF +=20% SoVOC CER 28480 Olen=315%8

AfeL2 0160=-3558 ki CAPACITOR=FXD ,1UF +e20% 5oyDC CER 28480 01p0=3558

410C3 0160-3558 9 CAPACITOR=FXD _1UF #=20% %0v0C CER 28uBo 0i60-35528

A10Ca 0160=3558 9 CAPACITOR=FXD ,1UF #+=20% S0vDC CER 20480 0160=3558

A10CS 01s5e15%8 9 CAPACITOR=FXD tUF #=20% SevDC CER FLEEIY Glaoa3ntéd

A10C7 Neo=1558 9 CAPACITOR=FXD _1UF +=20X S0vDC CER 28480 0180=3858

A10CH 0160-3558 9 CAPACITOR=FXD ,1UF #=20% SoyvDC LER 28480 N1k0=3558

a410Ce 0160=15%52 9 CAPACITOR=FXD ,1UF +=20% SovDC CER 28480 olae3ssa

A10C1G 0160-3858 9 CARPACITORwFXD ,tUF +=20%X 50vDC CER FLELD] n140«35%8

(SRR C1&0=3558 9 CAPACITORwEXD ,1UF =20X SovD( CER 28480 0lbum¥sss
A10C12 01lsp=3%%a 9 CAPACITORFXD 1UF +=20% S0yDC {ER 28480 Cia0=3558

L10C13 01603558 L CAPACITOR=FYD ,tuF +=20X SCvOC CER 28489 nisn=3558

A10C14 0160=3558 9 CAPACTITORFXD ,1uF +»20% 5NyDC CER 28080 0160=35%8

M0C1S fteoa3t8s ® CAPACTITOR=FXD ,1UF «=+20X% S0vDC CER 28480 016u=3558
A10C16 Nl60-1558 q CAPACITOR=FXD ,1UF +=20% S0VDL CER 28480 0160=3858

Loy 01An=2973 2 t LAPACITORFXD snUF+SOeloX 200VOL BL NPOL 56289 s10B1ARFRONCLE
A10C18 0160-0161 4 1 CAPACITOR-FXD .01UF 200V 28480 0160-0161

A10C19* 0160-2207 3 1 CAPACITOR-FXD 300PF 300V MICA 28480 0160-2207

A10C19* {180-2208 4 1 CAPACITOR-FXD 330PF 200V MICA 28480 0160-2208

A10G19" 0160-2209 5 1 CAPACITOR-FXD 360PF 300V MICA 28480 0180-2209

A10C19* 0140-0200 0 1 CAPACITOR-FXD 380PF 300V MICA 28480 {3140-0200

A10C20* 0160.2207 3 1 CAPACITOR-FXD 300PF 300V MICA 28480 0160-2207

A10C20* 0160-2208 4 1 CAPACITOR-FXD 330PF 300V MICA 28480 0160-2208

A10QC20* 0160-2209 5 1 CAPACITCR-FXD 380PF 300V MICA 28480 0160-2209

A10C20" 0140-0200 0 1 CAPACITOR-FXD 380PF 300V MICA 28480 01460260

A10C21 0160=0573% 2 [ CAPACITORFXD 4700PF #+=20X 100V0C CER FLULL] 0160=n573

AtoCa2 N1bGe0573 2 CAPACITOR# XD 4700PF +=20% 100Y¥DC CER 2848y 016005873

A1oC23 0160a391 0 1 u CAPACITOR=FXD _n(UF +=10X (povDC LER 2848y nlen=3914

A1OC24 Cle0wIlth 0 ? CAPACTTOR=FYD [ 12UF +=10X BAVDL POLYE 2B4Bo LRE-T S 111

A10C2% 1 60a2199 2 4 CAPACITOR«FXD 30PF +e8X 30GVDC MICA 28480 nieo=2199

Atocae 01600575 4 H CAPALITOR=FXD _047UF +=20% S0VDC CER 28480 0160-0575

A1oL27 1b0=057S 4 CAPACTTOR=#XD ,04YUF +=20% SOVDC CER 28u8n 01a0=08TS

hioC2s 0laned®id t CAPACITOR=FXD ,niufF #+=)0X 100vDC CER 28480 niso=3914

h10C29 0160=0575 2 CAPACITORFXD 4700RF +wp0oX 100VOC CER 28440 nen=057}
A10CYD Tth0e057% 2 CAPACTTORFXD 4700PF +=20X 100V0OC CER ELELT 0160=0%7)

A10CTE 0140=2199 2 CAPACTYOR=FXD S0PF ++8X 300yDC MICAE 28480 0le0=2199

A10C32 01a0=0572 H 4 CAPACITORFXD 220nPF +=25X 10/VDL CER 28480 tleNe=ys?2

A10CY3 0160-0572 1 CAPACITORFXD 2200PF +=20% 10n0v0C CEF 2848¢p tlan=nsy2
A1OC34 H160=0573 2 CAPACITOR=FXD 4700PF +=20% 108yDC CER 2Badn 016020573
410035 N4ne2109 2 CAPACITOR=FxD 3oPF $+=5% 3oo0yDC wICA 28480 Ninne2199

410C36 01s0=3914 i CAPACITOR=FXD ,n1uF +=50% 100vDC CER 2Buln D1b0m3gsu

AL10CAY 0160=3914 1 CAPACITOR=FXD _n1UF +=i0X 106YELD CER pauB0 01&n=3914

A10C18 (RPN LT] b4 CAPACITORaFXD ,12UF +=1nk B0VOC POLYE 28480 Glp0=1468
L10(39 616panSTy 2 CAPACITOR=FXD 4T00PF +=20% 100VOC CER 28480 Aleow0573
Aj0Cag 01ane0572 1 CAPACITORFXD 22n0PF +=20% 160vDC CER 28480 0160en872

A10Cay 01bg=0572 ] CAPACITOR=FXD 2300PF +w20% 100yDC CER 28uBn nlga=0s72

A10Cu2 N{6o=2199 H CAPAC1TORFXN 3InPF +wSX 3n0¥DL MICa ELELY flaned1 99

A10C43 0160-0161 4 1 CAPACITOR-FXD .01UF 200V 28480 0160-0161

A10Cuy LITYER111:] 9 CAPACITORaFKD ,(UF +=20% SuyDC CER 28480 01a0=3858

A10KY D49get 1 4] 1 2 RELAY 28480 naaneytyl

[RLL¥ 0490=114q H RELAY FLEL-L 0&30e 14l

A10LY RidnangAl ) 5 COIL=MLD 91ONH EY QSO ,1550X,375(GuN0W FLELE 914nup28)

41012 P1d0=0243 L} COIL=MLD G10NH §%X Qu50 ,15%0X,375LGeNDY 28480 9140=p283

AtOLy 91unen2Bsl L] COIL=MLD §10NM §X ODu58 ,§18SDX, 375 GeNOV 28480 Slug=n2pl

A10La Qug=ngbl 3 COIL=MLD 910NH 8% QS0 ,155DK,375LGaNOM 28480 Flup=n283

A10LS 914p=n2B} L} COIL=MLD 910%m E% GESEN L 1SSOX, 3TS GeNOM pR48O G1u0=0283

410Ls 0140=0288 7 2 COIL=MLD 1,8UM %% Qu33 ,1550X.3750G=80Y 28489 qluld=t2s6

A10LY FLU0-0R68 7 COIL=MLD 1,BUR &% Q#33 ,155DK, B375LG=NDM 28480 Flutepes

A10L8 9104-0351 1 COIL-MLD .18UH 28480 9104-0351

A10L9 9104-0351 t COIL-MLD .18UH 28480 9104-0351

A10L10 910C-33%4 1 COtL-MLD .15UH 28480 9100-3314

A10L11 N00-3314 1 COIL-MLD A5UH 28480 9100-3314

A10R1 06F8=blius 4 2 RESISTOR & 76K 9% ,125w% F TCEN+e100 2uSub CumisBaTfab?b]aF
(Rl 07570378 T - RESISTOR 61,9 1% 125w F TCateelon 24548 C4mi/BaTlotii2aF
410R3 0698a0yS 4 RESISTOR S,76K 1% 128w F TLm04ei00 pUS4b Cidwl/B=T0uETolaF
AtORy OTST=N2T e 7 REATSTOR 1,9 1¢ ,125% F TCeOes200 2484 Cum) FBmTO=p(92=F
A1ORK 0Y57=043% a % PESTATOR 3,32K 1% ,125¢ F TLaOselng 24548 Clw)/8aT0O=3321aF
410Re 06A3=0275 3 4 RESISTOR 2,7 %% ,2%w FL TCmed00/+%50¢0 nt1ey CB276%

atOR? 06210275 9 RESTATOR 2,7 5% ,25w FL TCm=an0/+500 01123 CR27GS

A1QRS NaRAaldydl 5 { RESISTOR 2&7 1% ,i2%5% F TCmne=100 24546 Cle) 78uT0=2LTR=F
L10RG 089R=238U 0 2 RESISTOR S&,9 1% ,12%4 F TCansw10n FL LT C4nl/BuTi=SuRIF
AI0R| O N698ayd¥BY 0 RESIATOR 4,9 t% _125W F TCLal4eion 2uSus Cidal/BaTOnSuRIaF

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceahle Parts

Reference HP Part ic| S Mfr
: . t Description Mfr Part Number

Designation Number |D Y p Code

A10R1 Ca%B=3%10 2 1 RESIATOR 45y 1% 125w F TCEO+=lOU 2US4s Cdul/BaTOmy53RaF

AYDR12 06A3Ln2TE 9 RESISTOR 2,7 5% ,25W FC TCm=d00/+%0n a112¢ LB276S

A10R1} 069B=0 OB 0 1 REQISTOR 2,81k 1% 125« F TCant=100 24548 Cimi /BuTOm2b11lF

AQOR1U A810275 L] RESTATOR 2,7 8% 25+ FC TCmedon0/+50n o112y CB2?GS

A1ORLS Na9keydad 8 1 RESISTOR 309 1% ,12%% F TCw0+=l00 24548 (du]/RaT)uI0ReF

A10R16 0698-4382 8 ! RESISTOR 52.3 1% 28480 0698-4382

A10R17 0B898-3445 2 1 RESISTOR 348 1% .125W 28480 (698-3445

A10R18 0898-4382 8 1 RESISTCR 52.3 1% 28480 0698-4382

(SRS 9100=6458 5 1 TRANSFQRMER PULSE 50-600 OHMS 28uB0 9100=NuSA

ALOTZ 3100-3889 2 1 TRANSFORMER PULSE 50-12% Or 28480 5100-3839
0333661621 1 75 OHM CONN (3336B) 28480 03336-61621

MECHANIGAL PARTS

ATOMP1 03336-60606 1 OUTPUT BOX ASSY 28430 03336-60606

ALlOMP? 03336-61220 2 OUTPUT BOX SUPPORT 28480 03336-61220

ALOMP3 03336-H4111 1 OUTPUT BOX COVER 28480 D3336-6411l

AL1OMPY 03336-61201 1 OQUTPUT BOX FRONT PANEL {33368B) 28480 03336-61201

ALOMPY 03336-61202 1 QUTPUT BOX FRONT PANEL (3336B/0012 28480 03316-61202

A1OMPS 5041-2304% 1 INSUL INPUT (J1) 33368 28480 5041-2304

ALOMPS 5041-2303 1 INSUL INPUT (J1) 3336B/001 2B4ED 5041-2303

ALDMPE 5041-1469 1 INSUL INPUT (J2) 3336B 28480 5041-1469

ALOMPE 5041-1466 1 INSUL TNPUT (J2) 3336B/001 28480 5041-1466

ALOMP? 5041-1467 1 INSUL INPUT (J3) 3336B 28480 50u1-1467

A10MPS 5041-1600 1 INSUL INPUT Cut) 28480 5041-1600
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Table 6-3. Replaceable Parts

Reference HP Part |c Q P Mfr
: A t Description Mfr Part Number
Designation | Number [p| ~%Y P Code
a1 t133hentS11 1 3 1 BalANCED QUTPUT P_C, 48SE~BLY [Y¥3tma, 2848y n33lawebaSil
[ ERIA Hisnae}RER “ 1e CAPACTTORFXN ,11F +=20% Sayhr CER FRYAC n161=3554
BpIce Alpne3ESE Q CAPACITURFXD 1L F #=20% §oyN{ CER PRUBG leie35%8
IYRIA n{hi=3E5R 9 CARPBCITORARYD _JUF «=24% 53y°C CEF 2Bukn Atg"=3556
a1ita TR LLL 9 CApaCITURmF XD ,tLF +=m22% S0vng CER ABuAn nipn=355R
L1108 ERLETR AL 1) o CAPSCITRRF XD 1UF +=2uXx SawbC CEQ 2ALBN Lign=3858
a1ty n1a7=355K8 9 CAPACTTOR=FyD _1UF +a=20x SoyDC CEF 3Busn nleu=3858
dptgn A= IERA 8 CAPACITOR=FXN ,1yF +=20% SayPC CED 2RuBn f]aN=yBER
ar1te A BNmBER L] CAPACTTOR=FXD [1UF #=24% Sayre CER 2RaAN Blsn=1558
a3101¢ H1bn=3558 9 CAPACITORFXN [ JUF +ep0x SOURE CER 2848y AT RER 1T)
a1Ci T1hne385R ? CAPACTITORWFXD 1UF #w20x Sn¥DL CER 2BuUdn SR CR L 31
1€ 2 alene185R ? CAPRCTTORLFAN _1uF 4x2% SivnC £ER ELPE- M) uikhiel558
11013 ISR LT 9 CABaCTT0ORFXD 1UF *egix SrynC CER 2Basn fleo=1558
A110tH YRS 141 9 CaPalTTORaFXD [ 5UF +ea0¥ SoV2C CER 2RuUBN n)awyg5a
[YRESE] S LT ? CAR2LTTOR=FXTY 1LF #+20% SuvDC CER 28u4AN tlgit=35CR
41101 Mkhre355A 9 CAPACTTORFXD _1UF #=27% SryDE CER 28480 rlafe3558
A11C18 0160-0161 4 1 CAPACITOR-FXD .01UF 200V 28480 0160-0161
A11C197 0160-2207 3 1 CAPAGITOR-FXD 300PF 300V MICA 28480 0160-2207
A11C19* 0160-2208 4 1 CAPACITOR-FXD 330PF 300V MICA 28480 0160-2208
A11C19* 0160-2209 -] 1 CAPACITQR-FXD 360PF 300V MICA 28480 0160-2209
A11C19* 01406200 0 1 CAPACITOR-FXD 390PF 300V MICA 28480 01400200
A11C20* 0160-2207 3 1 CAPACITOR-FXD 300PF 300V MICA 28480 01602207
A11C20" 0160-2208 4 1 CAPACITOR-FXD 330PF 300V MICA 28480 0160-2208
A11C20" 0160-2209 5 1 CAPACITOR-FXD 380PF 300V MICA 28480 0160-2209
A11C20* 0140-0200 0 1 CAPACITOR-FXD 380PF 300V MICA 28480 0140-0200
41102 Monan’]Te q & CARPACTITNRaF XD 22unPF +wp"x 108¥20 [ER FRyB N1&N=ng2
411€£33 DT LS ] 1 CAPALTITORWF YT 22307PF =2 % 100vNE CER 248N N aNengTe
aylczu Mlalen§TE H CLPACITOR=FXN 220 rFF sw23% 10AYD0 CER 2RUR, nNienen87@
a11Cs Htpiep106 e 2 CAPACTITUS=FX™ ZaPF +=5% %00yRC “IC2 PRuUAN nlad=21989
a11CYs LT LI 1 1 CarsCTTOR=FXD a1 IF +=tax toryl{ CER 208480 niet=3qa
a1y Hedank?s [ 1 CAPACTTOReF XD  nuyUF 4=y SuyhC CER 28ad t1hNeng7s
A11CR NMeolelind " 1 CARACITUR=FXN ,124F smta¥ Rnynl PGLYE ELYLYE nleneugh
a11C%9 M &5=1572 1 CABARITORaFYN 250nPF 4edny 1ooylD LER PRUB AlEnen§T2
[ERESIY RRETIPAA- H CAPACITORGFXD 22naPF 4ea ¥ tunkCLC [ER PRHKAN Hlhowi 572
a1y flbnens?a 1 CAPACITORFYM 231.nPF ewdy X 17wl CER ZR4RM AlANenET2
AiCaz AR R L z CAPACITORF XD InPF #=S% SnayDC vwiCh PBUBL. rieler189
A11C43 0160-0161 4 1 CAPACITOR-FXD .01UF 200V 28480 0160-0161
a{1Cay Ter=1858 g LARPLLITUReFXM 1:1F +adag Sey”[ CER FRaBN nen=155%
[ SRR} LEERFYRR'Y | 1 [} RELAY 2Bun( AuGney L al
B 914 =n2RY R’ s COILeMLD §10MK 5Y GESA {G8ERK, 375 Geul® 2EuR 9l Unengad
RN Ut PRY ] COTLeMLD 91N*H §% RESY _1SRDx, 575, Ganlv 2Hugy QldnmyFul
a1l ui=rdAy a COIL=%LD §10%H &% 850 [ 15S0x 37SLGeNO 28181 Qlur=12al
Aty QliianPy 8 CUTLevwll @10%H BRY G259 _t1SSDX FTS5LG="0" PRYEN QlananAal
AplLe Fliimnphy L] COTL=¥L0 91ntm §% 2850 _1550x 375 Geudv 2Ryan Granendad
LSRN FlUp-n2bb ? ? COTLamLD 3 AuH my TE3N _165D0%, V7SLG=N0 28480 QLunN=n2he
1Ly 9tdranZak 7 COTLemMif 1, AJH BY SEET 18SDX 3T7SLGe 0 pEGE: IPLELEEY)
ISR NEGR-dLdS u > RESTSTCR &, 7hk 1% 125+ F TLané=1ny 2uSdg Cudw! FRmTymETh] =F
LR R N157an?276 7 ? RESISTOR 61,9 1¥ ,123%+ F TLe =t FUBYUL ComltRaTann|R2=F
ariet NeFReguul W RESISTOR S, TeX 1% ,L25¢ F orCn+wlig PdSdm CurldfmTunbs?pl=F
311Fa N7&ETandTh 7 QEGISTDF 61,9 1y 125 F Tomiemlnhn PUSdk CuatifraTian19p=F
SRR Anflen? TS 9 2 RESISTNR 2,7 Sy _35s FC TOmmunuse8or et [A276%
det1ery N75%e 2} A [ RESISTOR T, 2% 1Y L1258 F Tearsmlir 24S4n Cuml #FmTlimdid ) mF
LY R Fi] He3larp?5 e RESISTOR 2,7 St 254 FC TCa=uni/sesen HEF1 CRA7GE
A11R15 0688-4421 & 1 RESISTOR 619 1% .125W 28480 0698-44211
A11R18 0698-4386 2 1 RESISTOR 59 1% 28480 0688-4386
A1IR17 0757-0418 9 1 RESISTOR 249 1% .125W 28480 0698-4421
A11R18 0698-4386 2 1 RESISTOR 589 1% 28480 0698-4386
Ag1Ty Sl mpGA 5 1 TRANSFORMER-PULSE 50-600 OHMS ELFETY Qi{nNe’ugh
41172 LR T 7 1 ThanSFORER P SE S9=127] OnvgpTiRngy PIT ARYRAL Qlurmipnd
MECHANICAL PARTS
ALLMPL $3336-60606 1 QUTPUT  BOX ASSY 28480 03336-60606
A11MP2 03336-61220 2 CUTPUT  BOX SUPPORT 28480 03336-612240
ALIMP3 03336-64111 1 OUTPUT BOX COVER 28u80 03336-64111
AL1MPY 03336-61203 1 OQUTPUT BOX FRONT PANEL (3336A) 78480 (3336-61203
A11MPY 03336-6120% 1 QUTPUT BOX FRONT PANEL (3335A/001) 28480 03336-61204
AL1MPS 5041-2302 1 INSUL  INPUT  (J1) (33364} 28480 5041-2302
ALLMPS 5041-2301 1 INSUL INPUT (J13 (3336A/001) 28480 5041-2301
Al1MPE 5041-1493 1 INSUL  INPUT  (J2) 28480 5041-1493
AL1MPE 5541-1493 L INSUL  INPUT  (Jb) 28480 Sp41-1493
AlL2 03336-66512 1 HP-18 CONNECTOR/ADDRESS SWITCHES 28480 03336-66512
2140-0016 ) 1 APG LIGHY BULB 28480 2140-0016

See introduction to this section for ordering information
*Indicates factory selected value

6-25



Table 6-3. Replaceable Parts

Reference HP Part |c . Mfr

; p n Mfr Part Number
Designation Number (D Qty Descriptio Code fr Part Numbe
415 C3336=be8iS | 7 ! «EYBOARD P,C, ASSEMBLY (31384} 28480 0333666515
d15C1 [ATLES LTS 9 x CAPALITORFXD _018UF #-20% s0yDC CER 2By80 BlglayByy
s15¢C> LATYER LT Ll CARACITORFYN _n1SUF +=pDX S0vOC CER 28480 Cile0e3847
ai5¢t B1Anenngd & 1 CAPACTTOR=FXD 3noUF+75=10% &yDC AL 28480 ¢180=0062
y5¢u f1eaeYBaT ] CAPACITOR=FXN _nISUF +ep)Y SovOL CER 28ubo 0lane3Ba?
415C% Nlon=18a? g CAPACITCR=FX0 ,n)5uF +=20% 5°vDC CER 28480 0160=3847
150k N1hBad5TY a 1 CAPACITOR=FXD ,(UF +R0=20% S0yOC CER plado 0160=d5T1
B15C7 nlbjatBU? 9 CAPACITOR=FXD _n1BUF +=20¥% SovhC CER 28480 Hle0e3847
a18¢a DiRte|Tus 5 1 CAPACTITOR=FxD |SUF+=10% 20¥DC Ta 56289 1800156902082
a15cet 1990=n83Y o fa LEO=VISIALE L UvalNTRISHED [FB20MAavay 28480 §08P=up58
415CR2 199 =052 4 LED=VISISLE LUMLINTa{SYLD [Fy20MaeHix 28ud0 E082=ubse
A15Ce} 1990 .053% U LEDwYISIALE LuMeINTHISMCD [FaZoMAeMay 28480 L082n4b58
415CRa 19900533 ) LECwmVISIALE LuveINTS1S¥CD [Fr2Ovieniy 28480 E0A2=up8R
A1SLRS 1990=0513 4 LEDev]BIBLE Luv=InNTH(SYCD IFm20MieMiay 28480 5082mubsh
415CRs 199g=0533 4 LED=VISIBLE LUv«INTW{SYED [FmzoMAeMay FLITH n82=up5e
AL5CRY 190G=n53% “ LEDwVIBIBLE Luva]lnToiSMCD [Fa20VieMiy edugo LRLELLT 1]
LESCRE 1990«n533 u LEDwVISTELE LUMaINTHISGNED [Fud3VAeMax 28uBg S082=-Lb58
A15CH9 1990=0513 4 LED=VISTALE LUMINTEISVED [Fad0vdm™Max ELTLE] 5082mdb5%8
ay5cR1n 1688n-053% u LED=YTSIBLE LivaINTRISVCO IFw20%AmMAY 28480 SCA2=4b%8
A15C° 11 199nwnS33 4 LED¥ISIBLE LUMeINTR{SMCD lFmaamiavay 28480 5082=ub58
L1SCR1D 199/ =533 Y LEDayISIBLE LUM=IANTRISMCD 1Fe20MAevay 28480 S0B2=4b%8
415CR11 16900513 U LETayISTPLE LUVaINTRISMCD IFw2GMAmMay 28480 50B2w0b%8
A15CR10 1990205313 4 LEDwYISIPLE LUYaINTELSMCD IF320%AeVax 28480 S0A2=unSs
415CR)8 1990e04Rb b ? LED=VISIBLE LUMINTNIMCD IFE2OMAMAY 28480 §042=dbbu
415CR1 8 18%ranybe & LENaYISIRLE (UM INTIMCD [Fm2oVaaMiy 28480 5082-4b84
IYLILTE ) 19%0=0665 3 ta LEDaVISIALE LUYRINTH{MCD [Fa2qMiamiy 26480 1990=066%
ALSCRLA 199nenbes 3 WELwYISIELE LUMaINTHIMCD [FB2GMa=MAx 28480 1390m0865
L1S5CRYG 19%r=pbos 3 LEP=VISIALE LUMINTRIMCD IFm20va=hbay 28480 1990=068%
t15CR20 1999=0065 3 LEDeyISIALE LUY=INTHIMCO IFR2OVAaMAY 28480 1930w0b6bS
4185CR2Y 1990anb6S 1 LEDSVISIBLE (UvaInTaIMCD TFm20MAaMAy 28480 1990=0b0%

A SCR22 199¢«nbb6S 3 LEDVISIALE (UMaINTRIMCD IFE2nYa=Miy ELTYT 1990=088%
A15CRZY 199020565 3 LEMeVISIALE LUY=INTEIMID IFm2ova=tiy 28480 1990=0065
A5CRAL 19900008 3 LECeVISIALE (UMINTEIMID TFa2nMi=miy 28480 1990=0p808
415CR2s 199ganbes 3 LEDwVISIALE LUveINTOiMLD IFmR0Ma=MAy 28480 1990=066%
MSCR2s 1995enbnS 3 LECaVISIALE [UMalINTHIMCD [FE20WheMAY 28480 1990apasY
B1SCR2T 199nentss 3 LERavISIBLE LuMaINTEIMLD [Fa2oMi=kiy ELELIH 1990=064%
23SERZR 1990=nb&% 3 LED=VISIBLE LUYeINTSIMCD IFm20VieMby 28uBQ 19%0=0ba%S
L15CR29 199n+nkES 3 LED=VISTIBLE LUMINTNIMCD IFW2ova=May 28480 1990w0baS
5cemn 19900 bAS 3 LEC«VISTIBLE LUMINTR{WCD IFEZ0YAaMAY 28480 1990w bbY
A135EL 03582-61620 RPG 28480 03582-61620
A16J2 1251-5041 1 CONNECTCOR 28480 1251-5041
LI 1r0a3idy ? 1 COIL 25UKF 10% ,1DaNOM SRFaT¥WE 28480 9100=3334
41591 fRS3an0lb 2 L] TRANSTISTOR PNP 81 TOa42 PDBIOOMA 28udp 1853=0018
1567 1AS3annit A TRANSISTOR PNP 51 TO=22 PDE3OOMA 28480 18830014
L4150 1530018 8 TRANSISTOR PNP 8T T0a92 POW300Ma 28uB0 1883=001%
41504 18530018 8 TRANRISTOR PNP g1 TO=82 PDe30NMa 28ub0 185320016
a1508% 1RE3=0n) b A TRANSISTOR PLP AT TOwR2 PDEIONMA 28480 1883s0018
11508 TRSYwnn) b ® TRANSISTOR PP 8] TO=92 PDaIooVw 2BuByp 1853=0018
41577 1895Ya0fls " TRANSISTOR PNP 8T TC=82 PLaA3N0YMw 28uBa 1B83e0018
b150a 1853ann1d R TRAAGISTOR PYP ST TU=92 PREI0OMW PRUBD 18530018
[YRLE ObB3=2208 £} [ RESISTORP 22 S% 254 FL TLE=400/4500 ay1el CB2205%
21507 NHRIep20S 9 REATSTOR 22 8% _2%% FC TCmwapn/+4500 LERK 3 cB220%
a1501 Neflap2us 9 RESIATOR 22 %X ,25a FC TCmednn/+800 o121 CR2205
L15Ry [ PLESFFLL 9 RESTBTOR 22 SX 25w FC TCwed(D/+S00 nites cpzans
41508 NEd3=z2ng 9 RESISTOR 22 5% 25w FC TCm=y0n/+500 01121 ceezaos
215R6 ApA3=2208 9 SESISTDR 22 5% 2%+ FC TLa=420/+500 o121 ce220s
s15P? Nef 32205 9 RESTSTOR 22 =X 25+ FL TCa=400/+50n ni12y CR2208%
A1SRA nefle3208% 9 HESTETOR 22 8% 28w FC TCeeu)n/+500 N1y £8220%
A15R9 0757-0280 3 1 RESISTOR 1000 1% .125W 28480 Q757-0280
B1SR1L tpRlet325 2 [ RESISTOR 1,3k 5% 25w FC TCmeun/+7pn st 21 cB132%
bESR1P NeRlm1 328 H RESISTDR 1,3k 5y 25 FL TCaws0A/eTnp a1 cBysas
A15R13 0pAta1325 2 RESISTOR 1,3x Sy , 288 FL YCua=ions+Toy nt12 CBi32s
A18R1Y ApAlel 125 2 RESISTO® ) ,3%x 5% ,25% FC TCawsOn/eTnn vt1el CBi32s
435815 AsRle13125 3 RESISTOR 1,3¥x K¢ 28w FC TCEaLO0/4700 BERE 3] CB132%
AtSR1s T6aTe132% 2 RESTISTOR 1,%% 5y 2508 FC TCR=4Qn/¢Tn0 nt121 CB132%
815017 fbAtal32S ? GESISTOR 1,31% §x ,25m FC TCa=Gin/seTnn ayten CR132%
IRLLIN heR3e1375 ? REGISTOR 1,3k €% ,25% FC TCmeupo/e700 nlyat CB132%

415R 2 tA10en1 b4 T ? NETwORK-RES Qeg1Py, e ONY X A 91637 C3POACATwaTRd
415R22 1At nantbd T LETUOAKSRES QugIPy, Tk Quv x 8 91637 CaPN9ChTgTRY
[SLLF)] 1Rt tait3s 2 1 NETWORKRES £23TP10, 0% OHV X & FLELY 181 0=0135
15524 1R19-0nE8 5 1 NETWORK=RES 9wg]P10,Gk OnW x & 28uBD 1Bt 0=008S
415R78 (LR TL L] 1 RESISTCR | S% %4 Pa TCaO+=18n 185042 BN2Neiei 0=y
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Table 6-3. Replaceable Parts

Reference HP Part |c e Mfr
; . t Description Mfr Part Number
Designation Number (D Qty scripti Code €
4158u) Snan=5436 7 37 PUSHAUTTION SAITCH PO, wOURT LT S0bCeoulb
415882 SNaguR43s T PUSHMBUTTON SalTCH P,C, MOURT 28480 EChC=9uls
4158w} S060=043s 7 PUSKRUTTON SefTEH PLC, vDUST PRUB LLENEL IR
4159my ELEN TR 1Y 7 PUSHRUTTON ANITCHR P, C, WwOUWT FRUBN S0g =438
415545 So&neRuls 7 PUSHALTTON SWITCH P,L, ©QunT 2&uan SOenegyle
A158ug S06N=3U3h 7 PUSmAUTTON 84ltcw P,C, vOUNT 28480 Shen=Qulb
A1S8nT 506n=34%h ? PUSHAYUTTON §wItew PLC, “IUET 2RuBC S0a0=9438
A153wA S506n=0uls 7 PUSHBUTTON 8alTC~ P.C, QurT 28uBy 50pcwRuin
a155w89 Snbn=g436 b PUSHAUTTON §niTcw P.C, ~OUT 2A4BQ 506Ne84316
4155win 506Ne3438 7 PUSHBUTTOA SalTew PL.L, MOUNT 28480 Soanedyle
159w §04pe9sd¥p 7 PUSHBUTTON §AlTCw PO, ¥OUMT PBuBI Eip0=9ul3s
A158w12 S506M=9434 ? FUSHRUTYTO 8w [Tem PLC, ¥OIUNT 284BY E0bN=9418
4458n1Y Snbnaddis T PLUSWAUTTON SalTew P.C. MIUNT 28480 SiBhe9d s
4159w SNb0=9u3k 7 PUSHAUTTAN §atTes PLC, wOuUnT ELYLE] §0s9=9438
A153mM18 SobNeqdls 7 PUSHRUTTON SalTCw PO vOuT 28udn GOkNetyln
LY Sn6neqlls 7 PUSHEOTTCH 34ITCH P,C, waunT FauBO S0anN=9u38
4158w17 S08Naquls ? PUSHRLETTION 3«4ITER P,C, MIUNT FAuBe S187=8434
A159% 1R Shanednis 1 PUSHEYTTON S#ITCH PLC, wDUNT PBaB0 SUafl=qule
4155419 SObC-9U%é 7 PUSHEUTTOA SulTed P.C, 20T 28uBdn SCaDefyls
4158420 Sneiequls 7 PUSHBLTTON BalTer PLC. wIUAT 2BYBN Ehgueqyln
A153m2i Snbneg43s T PUSHAUTTON SalTCw 2,0, 0J0T ELTY LLCEPL Y
B158W22 S06rm3Ulh 1 PUSHALTTION Saltem PLC, MOUNT 28uBy; So&n=8uls
Ar58w2y Eobnwqdle 1 PUSHAUTTICN §utTew PC, MJusT 2Au80 LHINTL IR Y]
4+53n2y ERETELLR 1 7 PuUSmBUTTAN 3wITCH P C, vOUNT ARGAG EonNedUlE
L185w28 SNe(=9834 7 PUSHBUTTAN g&ITEw P L, vDURLT 2B4AN §0atafu3E
415342 Shen=guld 7 PUSHRAUTTCH 8wlTom PLC, MIULT 2Bush 5lghedsln
AtSRa2? 5046n=9436 1 PUSHETTON 84ITCH PC, “IUNT 2R4AN E0en=941s
A153m20 5060=903b ? PUSHBUTTEN Sw2TCH PO, »0unt 2480 SOsN=9G3E
h158w2a S0bn=9Uls 7 PUSHAUTTON 8§»]TCH P,C, MOUNT 28uBu S§080=5u38
3185430 5060=9U38 ? PUSKRUTTOM §nITCw P,L, wOUMT 28480 Eipn=qulb
2158w S06n=3U38 1 PUSHARUTTON §nITEw P L, MOUNT 28480 ENp0eqult
2153w32 50609438 7 PLEWHBUTTON Sulttw P,C, MOUMT 28680 5060=%4%8
£15843% S0byequls 7 PUSHRUTTON SwITCH P,C, wJU' T 2BuBD S0eneqyls
L1583y 5060-04184 7 BUSHRUTTON §aI1TCW P L, “OUNT 28480 SNe0=9436
2153w18 5068-5uU34 1 PUSHBIITTOR SalTfk P,C, ~JuNT 2BuE0 E06N=Gu3s
415838 Enen=Q03s 7 BLUEHAYTTON §aITcH PL, »OUNT 28uR0 S060=943t
§158w18 Sna0=qdls 7 PUSWRLTTON 8ulTew P L, MOunt 28080 LDEGE LR
A15SW39 3101-2441 8 1 SW-PSHBTN 28480 3101-2441
2181 1994=n%32 5 1 DISPLAY=*UMRSES |={HAR L 4Tar 28UET §082u7453
41502 1990an592 5 DIYELAYerUMeBEG |=CHAR [ 4%=H 28a8nN 5082=7465%
YDA 19900592 L] CISPLAY=MUMaSEG 1m(H&R ,43uH 28480 5082=745)
4150w 19900592 5 NISPLAY=NMaSEG {aCHAR _d3ar 2B4AD S0R2=TH5]3
b5ySuUS [99pan5®2 ] DISPLAYeAUM=BEG LaClHAR L 4Tex 2a480 EDBP=TpS3
41508 19900992 5 DTSPLAY=NUYnSEG 1elMan _dlaen 2Rudo 5082=7651
45507 990892 5 TISPLAY=NUMSER |=CHAR 4Tk 208485 S5082=7653
4150R 1990=0592 5 OISPLAY=ANUM=SES LalH4R [ i3wn PBuAN §NE2=7653
A15U9 19900592 5 DISPLAY=nU=mSEG 1mCHAR _ qdem 28uB0 SuRZ=T453
LER-TAN 1991592 s DISPLAY=NUYBEG 1aCMAR  43=H Aaugn E0RZuTp5S
ISRINT 198n=0%552 5 BISPLAY=SUYaSES |=CHAR  4Y=w cBugn ENE2eTp5]3
A15U12 1R5BagOuY 5 3 TRANGIBTNR ARRAY 14=PIA 13606 ULn=2nnda
A15U13 1A20s1200 L] ? IC NV TTL LY HEX 01295 guTLLBOEN
LREIGR] TRPHw| 03 [ 2 IC gwFeRGTR TT_L L§ R=8 ZER[4L=Ir PRL=0UT n129% SNTULS I BUN
415518 tASAANSY 5 TRANSISTNR ARRAy 14=PIHK 13608 Lihedon3d
L1514 1BZnmt o ] 1 Ihy TH L8 wFY n12a48s SNT4LS0SN
815017 1RZ20=141) ] IC 8WF=RAGTR TTL L8 R=§ SER[AL=IM PRL=CUT 01298 SNTLLSIbUN
MSUIA LASAwanaY 5 TRANSTSTNR ARRAY 1hwPIN 13408 ULhednnld
A5 e 1A20m1 T30 8 1 IC FF TTL L5 U=TvPE POSSEDGE-TRIG GOV 2129% 8%T74L52TIN
nSu20 182ne1112 ] 1 1¢ FF TTL L8 DetyPE POS=EDGE-TRIG 1129% SNTUL8TAN
15021 1R2naqulf 1 1 IC YyxR/DATA=3EL tTL L3 2eTO=1«LINE Quad 1298 SNTULERSTEN
1200-0473 1 SOCKET-IC 16 DIP 28480 1200-0473
12000638 1 SOCKET-IC 14 DIP 28480 1200-0638

See introduction to this section for ordering information
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Tahle 6-3.

Replaceable Parts

Reference HP Part |c Descripti Mfr

: p escription Mfr Part Number
Designation | Number (D Qty P Code

421 0332%a68521 |2 | pC AggEmRLY=FFg D/2 2848 03325=00521

cL Dlidpagiol & 3 CAPACTITOR®FXD SePF +=5X SpovDC MICH 12136 DMISESSOJOBOONYICR
[+ fiptalByT 9 29 CAPACITURRFXO ,0fUF +100=0% SoVDL CER 28ubg 0ladm3baY

[ FRETEYET ] ] 3 CAPACITUR=FXD 2TUF+=10X 10VDC T4 H YL 150D2Tax901082
ta 0185wy TUD 5 3 CAPACITORWFXD (SUFewlnX 20VDC Ta 56289 1500156X902082
1] U190ap191 [ CAPACITORRFXD S6PF 4aSy 30u¥DC MICA TZ138 DMISESs0J030ONYIER
t? H1eo=dsT1 ) g CAPACITOR=FXD ,1UF ¢BQm20% SOvDL CER FLIEY ] 0160=45T1

c8 dteva3Bu? L] CAPACITORSFXD ,aiUF +100euX SovDC CER FLOLI 0le0=38uT

4] JloGe3Ba7 9 CAPACITOR=EXD ,01uF +106=0% SnvDC CEN 2848y ols0=5847

10 dtoc=uS? 8 CAPACITOR=FKD _JUF ¢Bg=2(% Spv0OC CER 2Budp 01607457

el Olpteigy! 5 CAPLCITOR=FXD RyUu¥+«t0% 10VDC Ta 58289 1R0D2Y4%Q010B2
[$¥] 01o0a3B4T [ CAPRCITORFD ,01UF «190=0X SOVOC CER 2eudo 0160=3847

[T o1eye22se [ 1 CAPACITOR=SXD S, 1PF +=,25PF 500vDC CER 28480 olbow22%0

14 0lapgelBu? 9 CAPACITORFXD ,01UF +100w0X S0¥0C CER 2B44p 0160=3847

£1% [RELEFF- LS 2 1 CAPACITORaF XD §500PF +=8% 3J00vDC MILA FL-TL] 01602222

10 vie0=1847 L] CAPACITORSFyD ,otUF +100=0% %0YDC CER 28480 OlgOm3Bar

c17 nipgedual 5 ! CAPALITOR&FXD 1SOPF +e2,5% 180VDL POLYP 28480 D160m4ub]

c18 tie0a225? 3 1 CAPACITORFXD j0PF +a%X 50QV0C CER 04ms0 28uBg 018082257

19 01801 tde 5 CAPACITORFAD 1SyFeelny 20vOL T4 56289 15001 86x902082
ta1 0180wy T4t 5 CAPACITOReFXD (sUF+=30% 20V0OC T LYY 1500156290208
c22 0160-5306 1 CAPACITOR-FXD .1UF 28480 0160-5306

L2} d1bow3bar 9 CAPACITURSFXD ,giuf +19pmgx 50VDC CER 28480 0lboe’BA?

1] 0140wg149 & i CAPACITOREXD UTORF +a5X 3IQOVQOL MICA 72138 DMISFATLJOIOO0MYICR
41 V]60e1847 9 CAPACITOR=FXD ,01UF +iuc=0% SevDC CER 28ude 0ls0=3847

27 0lene224d 7 1 CAPACITURSFXD 2,7PF +a,25PF So0vDC CER 28480 0lbom@2u}d

ta8 0lena2gnd 4 1 CAPACITURGFXD 33GPF +wSx 300VDC ¥ICA 2Bug clen=g2od

ca29 Dlou=3sd? 9 CAPACITUR=FED ,01UF +100=0X SOVDC CER 28480 01p0=3AuT

£3 LRETTR LIRS 9 CAPACITOR=FR0 ,o1UF +100=0% SOVOC CER 28480 0160=3847

Ci2 0160w45TY 8 CAPACITOR=FED jUF +80=3pY SovlC CER 28480 0160=48T)

c33 0160-3847 ] 1 CAPACITOR-FXD .01UF 50V 28480 0160-3847

(48 X] Hdgeni a CAPACITORFXD SaPF +e8x 300VOL MICA 12156 DM{SESHLOJOBOONVILR
t132 01bge38a7 9 CAPACITUReFXD ,01UF +ido=0X SoVO{ CER 284080 01s0=3847

133 0lap=38uT L] CAPACITUR=FXD .01uF #100e0X SOVDL CER 28480 o0lay=3847

C134 0160-4571 8 1 CAPACITOR-FXD .1UF + 80V 28480 0160-4571

135 0160w3B47 L] CAPACITOR=FXD ,01uF +100«0% SOYO( CER 28u8p 0140a3847

Ciip 0160=3847 L CAPACTItoReFXD ,0iyf ¢100weX SovDC CER 28480 0laow3Bd?

€137 olep=3fyy @ CAPALITOR=FX0 ,p1uF +100~0% SoVDL CER 28480 312 L.E

(351 01450208 & 1 CAPACITORaFYD 270PF +a5% SooyPC MICA 72136 DMISF2TLJo500nyLCR
c1ds IS EYTE LLY) 9 CAPACITOR=FXD ,01F +100«¢% S0vDC CER 28480 sleQ=SRU?

CLao 0fogm3fd? 9 CAPALITOR=FXD ,0iuyF +100e0X 50vDC CER 28480 0lece3Ba?

Cia o18g=g74ds 5 CAPACITOR=F XD 1S5UFemipx 20V0T TA 56209 1500156902082
Cruz s1bge3Bay 9 CAPACITORFXD ,51WF +100=0X So¥DC CER 28489 tlepe3847

Cial Uiene1B47 L] CAPACITORaFxD ,piUF +1uowoX SoVDC CER 2Budy vleoe3may}

CLay O1RgmtBb] 5 CAPACITORaF3D 27UFs=1nX LOVDL Ti LH289 1500276X90108&
c14% 0180m§TUL S CAPACITOR=FXD 1SUF+=10X 20VOL T4 S620% 1500158 %902082
1he Ulbus3879 7 CAPACITORSFXD ,PIUF +w20X 100¥DC CER 284Be 0160=387%

tes GleGe3syr L] CAPACITORFXD ,0tUF ¢10g=0% S0VDC CER 2848y 0160=3847

Cree 01803847 L3 CAPACITUR=FXD ,01uUP ¢100-0% SgVDL CER 28480 0lb0w3Bu?

31 3) 0160w384T L CAPACITOR«FXD ,0iyF +100=0% SovDC CER 28480 01 60=3847

(411 01bfeg20U 0 3 CAPACITORLFXD 10pPF +o%% 3o0VDC MICA 28abo 01602204

Cla® OlgY=ydagy 9 CAPACITDReFXD ,01UF ¢100=0% 50YOL LER 28480 0lpbeymay

1T 013)=1T4b b CAPACITORSFXD |1BUF+=10X 20YDC T4 S5h2b9 13001 5aX902082
2173 LY IV FFL) Y 1 CAPACITORSFXD 22UFe=10X 15VDC TA Sh289 150C224X901 582
g174 LARTIEY-F AL ] CAPACITOReFXD LoQPF 45X 300VDL MECA 28480 0lb0=2204

$1te Olso=45T1 1] 1 CAPACITCReFKD 4T0PF we20X L100VDC CER FLILL 0160=0%7]

G 01603878 ? CAPACITORFYD ,0lUF +=20% 100VDC CER 28480 D160e3879

[ IR 0160=3847 9 CAPACITOR=FXD ,01uf »§00=0% SOVDC CER 28480 olpoe3847

179 0180ma040 [} 1 CAPACITOR=FXD 1000PF +=%5% 100VDL CER 28480 0lo0wdpdd

c181 NiBo=2204 o LAPACITOReFKD 100PF +=3X 300vOC HICa 28480 0ls0=2204

t182 080wt bay 1 1 CAPACITOR=FKD 4TuF +esloX %0vDC CER 28480 olegwdaal

£183 01e0=0127 2 2 CAPACITORSFyxD juF s=2ox 2%VDC CER 28u8y 0160=0127

g184 Ulage3hu? 9 CAPACITOReFXD ,01UF +100=0X 50¥DC CER 284890 0la0=384T

4T} ] 0180=3847 9 CAPACITORFXD _p1uf «100e0x S0VDC {ER FLIT.I 0le0adguy

Ci8s N1bow3du? 9 CAPACITOReFXD ,piUF «l00=0% S0VDC CER 28408y n1lpow3say

1311 GLb0=354T 9 CAPACITOR=FAD ,01UF +100=0% S0YDC CER 28080 01b0e3BLT

c188 0iep=pi2? 2 CAPACITOReSXD JUF ¢=20% 2%vD{ CER 28480 0led=0127

190 01e0=d571 8 CAPACITORLFXD _1UF »80e20% S0VDC CER 28480 olboeusSTy

c19% O01b0=3ATH [ 1 CAPACITOR=FXD J7PF +=20X% 200¥DL CER F1.E0 ] ClbO=3ATe

198 Clb0ws28} L4 2 CAPACITOR=FXD 100PF +=5x 200VY0C CER S1o42 150=100aNPQejdld
t19? 0160=u283 9 CAPACITOR=FXD 100PF +=5% 200VDC CER 81602 150=1C0aNPOal0Ly
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Table 6-3. Replaceable Parts

Reference HP Part c| « o Mir

; . t cription Mfr Part Number
Designation Number |D Y Descrip Code

A21

tR1 IR 1 L} DIOGE-SHITCHING 30¥ SgMA 248 DDe35 2Bulop 1901e00d0
crRe 190 mn AL 1 CIORFaSAITERING 30V S0Ms 285 D035 28udp 190t=00d0
a3} 190 1anb 1k ] H NIODE«SCHOTTXY 28480 1961=g518
cRY 1901 epS1R L] CIODE=SCHOTTRY 28080 19c1=8518
CRY 190 1=0ndD i DIODESKITOHING 30¥ 5044 2N 0035 28uB0 19ul=p0d0
CRe 19020777 3 2 ClOPEaZnR |N825 &, 2V 5% DO=7 PDa_aw auT1y N 25

LR7 190200777 3 CINDE=ZAR INA2S B,2Y 5X DOw? POS, AW navLy 1nB25
Cre 1901 e0SL 4 # DIODE«SCHOTTRY 28uB0 1901=0518
CRY 19U tenslé 3 DIODE=SCHOTTRY 28480 19010518
CRLY 190 audn 1 FIONE«3mITCHING 3o¥ SoMa 2N8 DDa3S 28uBo 190i=00d0
SR12 1901ag03y 1 DIODEaSMITEMING 30V S0MA 2NE DQ0e1% 28ubo 19010040
CRLS 19¢1epedL 1 DIOOE=SwITCHING 30Y S0Ma 2N§ D0=3S 28u8¢ 1904=0040
RIS 190 tepldu 1 DIONE=SKITCHING 30¥ SDMA NS DOw3$ 2Bulo 1901i=0040
er1? 194223754 ] 1 CINOERZMR 3,05y 5% DUs3S PDs, da 284ép 1902=3054
CR18 190 2abClb f} 2 DIOGE«ZMR 7,5V 5% 0035 POR,uw TLM4,05X 28489 1902m00b4
CRE® 190 2ayubs 1 GIODEaZNR 7,5¢ 5y DOe35 FOm_uw TCWs 05X 28abn 1902=00b4
ER2L 192 et d0 1 DIODE=S»1TCHING 30v Sova 2n3 p0«3S 284By 1901 =064
LRI N 1902=3030 ? 1 DIODE=ZNR 3,01y 5% DOwT PDA_un TCE= 67X 28480 1502=3030
CRLSY 190 IapE| R ] DEUDEwSCHOTTKY Z28uBo 190)1=0518
CR162 1901-004¢ 1 i DIODE-SWG 30V 2PF — 20V 28480 1901-0040
tR1bY 1901=;51E A DIGNE=SCHOTTRY 2BuBp 1901=n%18
CRI&4 0122008 5 ? pI0pta¥vp 29PF 10X (3/525«MIna% EYREIOY 4713 My109
CR16% 19015518 8 DIODELSCHUTTKY 28d8) 1901=0%18
CRibs 212200089 S DIODEw=YVE 29PF 10X CX/C25=M[NeS gyRelOV 04Ty3 My109

J1 1251-6567 1 CONNECTOR FLELIT 1251-6567
J3 1Ay a2k 4 1 METWORKSRESESTOR 14 PIN DIPy RES 28ubg 1810=0294
JB 1251ap89 & CONMECTURPHOAND SENGLE P=OND JaACKE DIF 2BaBp 1251=29%29
J1% 12512969 K] COMMECTURPHUND SINGLE PrONOD JACKY DIP 28ado 1851=290%
Jie 125122549 A CONMECIOR=PHOAG SINGLE PmONCG JACKy DIP 284B0 12512984
Ji7a 1€51=2969 L) 7 COMNECTURSFHOND SINGLE PHOND JALKI DIF 28489 1251=2969
J178 12512989 a CONNECTORPHMOND BINGLE PHOND JACK) DIP 28480 128512009
Ji8a 1251 =29p9 8 CONMECTOR=PHONG SINGLE PHOND JACK) DIP 28480 1251 =299
J138 1251 w2969 & CONNECTORePHOND SINGLE PHOND JALDKY D]P 28480 1251=2969
L1 Ffnu)edd b F) INDCtOppFaCHaMLD  24yH $% ,1686D%,385L6 FLITL RIn0=1p22
e G10D=t1b22 T INDUCTORAFCHaM D 24UN S5X ,1660%,388LG 28480 CRLLERN-Y ]
%} FLeTUSH 1 ) CHOXE, wIDE RAND 28080 L00=3058
w132 CARIEE L 1) 1 CHOXE, W]DE BAND FLEL L F100=3u58
L1323} %1 Tuaphey @ L CURE=SHIELDING BEAD 2&udo 970089y
L1614 LI 1 CHOKE ; WIDE BaND 28482 91003454
ST F5UGapisd 1 1 COlL=VAR 3StNHaa29NM GE120 PLLMTE 26480 Sladwoubo
L1&3 9{06mp519 1 t INDUCTORRF=CHaM D 10um 5% ,186pX%,368506 28a8¢ 910n=0539
L1065 LAY EL T 1 [NOCUCTORRF =l HeML D 1,1UH 5% _1eab¥, 385LG 28480 9140=0349
a1 1RE1mnudd ¢ [ TRANSTSTOR PNP 81 TOm02 POwp2&Mw 04713 MP3HE|

a2 {HSYaguad ¥ TRANBIATOR PNP 41 TO=92 PORb25S™N 0471l HPaHE |

Q3 185420345 A 3 TRANSISTOR NPN 2NSL79 8T TOm72 POR2OOMA 04713 ans5179

du 18%3ayudR ) TRANSTITUR PP 81 TOw®? POEp2&MA auTly MPEHB

1Y 1RS1agnAS 5 L} TRANSTSTOR PnP 2NUFET ST PDE20CHW 07261 N1

ar LS TN 5 TRANSISTOR PNP 2na917 S PDEZO0MN 0T283 2Nu17
oe 1R53=3UR9 5 TRANSTSTNR PNP pNa917 B[ PDago0Mn 07263 2nu9l1?

L] 1RO 298 A L TRANSISTOR NPN 8] TO=%2 PDsYjgMp 2B8adp 1854=0298
210 1R5Yanphe 5 TRANSIATOR PNP 2N491T 31 PpE2OOMW 07283 2n4917
a1t 1R%4ay2% A TRANSTITOR NPN 8T TU=92 PR=3ioMW 268489 1854m0 294
Q12 18%3.90R9 S TRANSISTOR PNP aNAFIT 3] POEZ2o0MW 07243 2Nu91?
[*FR] 18540298 8 TRANSTSTOR NPN 31 TOw92 PDEZ10YW 28uBn 18%4u=02%
'TE] 1850w02%0 ] TRANSISTOR NPA 81 TOw92 POESIQMA FLTLY 185Uwppi
f1a 1RRUegR9s . TRANSISTOR NPn A1 TOw92 POEXiOMA 28480 1854wp 2948
o7 1ASS a0 LS 2 1 TRAMSISTOR JeFET 2541178 NeCHAN DwMOOE 178%8 ELLERENY
918 LASBaiA] 1 [ TRANSISYOR JuFET N=CHAN QmMODE 8] 0129% 2N5205
Q9 1ASS«pOH ] i TRANSIATOR J=FET NelHAN DeoMUDE 8] 01295 2NS24%
g2 1A55=p0R2 2 2 TRANSISTOR JeFET P=CRAN DeMODE 81 ELELL 1855=0082
Q22 1850=0215 ] [ TRANSTSTOR NPN B] PDE3Sovw FTesppMmi o471} 2NM1904
"F3] j1R54=p21sS 1 THANSISTOR NPN §] PDa3S0%w FTE3IQ0OMWZ o471l 2n3f0u
gau 1ASQ=it215 1 TRANSTETOR NPw 8] PDa3S0mm Fradoomnl 0471} 2n3904
228 1RS ey ORR 5 TRANSISTOR PAP ZNUS1IT 81 PORZO0MN or263 FELTLIR]
azs 18540215 1 TRANSTISTOR NPN A] PDE3SaMA FTESpQMHZ asT1y N304
Q27 1AS5 L0081 t TRAMSISTOR J=FET NeChAN De=MODE 8] 31298 215248
*F1] 1A%420290 B TRANSISTOR NPN Al TOw®2 PDE3{oMwm 26udo 185de0 298
az9 1R54ay2948 a TRANSISTUR NPN 8] TOw82 PDE3ipHnR 28580 185aw0298
L3 1AS3aguEY 5 TRANSISTOR PNP an491T 5L PREZooMW 0t263 FLULIRS
Q32 1854-0830 3] 1 TRANSISTOR-DUAL NPN 28480 16854-0830
a3} 18550082 2 TRANSISTOR JeFET PulHiN Da“0ODE AT 28489 §855~0082
w3t 185d4=3215 1 TRANSTSTOR NPN ST PDalS0mMn FTgl0OMHT 04T13 andql4
Q38 1853=00Bs 2 E TRANBISTOR PNP 8] PO®3Invw FTadgunl 27014 2n5087
Qse 1AS5egnA] 1 THANSISTOR JeFEY MeCHAN DaMODE 381 0129% 2N 245
a4t 1RSU=y2 s L TRANIISTOR NPN 8] TOw9Z PRel10Mn 28u48p 18%ur0g9e
Gug 18540298 8 TRANSTISTOR NPN 3! TGa92 PRE3gMN 28uBg 1854=02%8
1L} 1BS3an0AY 5 TRANBISTOR PNP 2NUF1T S1 PDe200MH 07203 LI AR

See introduction to this section for ordering information
#lndicates factory selected value
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Tabte 6-3. Replaceable Parts

Reference HP Part |c| o Descripti Mfr

. f escriptio
Designation | Number |D ty scription Code Mfr Part Number
Azl
Qud 1B53=00R9 5 TRANSJSTOR PHNP any91T 3 POmaqoM» 07263 FETLE R
A 1RG 3mytul bl TRANSISTOR PNP BI T0=92 PHabtdSuw 04Ty MPaME Y
P13¢é JRS4=00T) 7 y THAMSTSTOR NPN S PDRIQn“a FTe2o0MM 2Bulp 1854=0071
181 18531048 N THANSISTOR PHP 8] TQ=92 PpE&2SWR 04713 MPEHE]
QU162 1R5a=3345 & TRENSISTOR WNPN pNS|T79 8T TU=T2 POE2pOM~ eLT13 PNS1TS
Q1ed 1ugy=dysg A TRANSISTOR NRN 2Ng179 S TO=72 PDe200Mn nurtd ZnNg 179
2164 [T R PR L] THANSISTOR NAN ZNS1T9 3] TGe7pz POm2po™W Gu713 2NS179
FRLE] 1ASu=p3Is L} TRANSISTOR NPN 2NS1T9 S1 TOeT2 BDRZGOMA [[LER:} ZNS178
FILL) 1ASJandug o TRANAISTOR PNP S TOeg PLEEZSMM ouT13 MP3AE)
L] 175T=039% ! ? HES[BTGR Sa,é 1% 1254 F TCal+=100 FLETT C4alsBheT0a56REF
Re 475 T-Lut9 fi 3 RPESISTOR &A1 1% L1254 F TCmOeasiob 2u5de CUei/BaTgmbBireF
RY 2757wpu19 o RESTSTOR 8Bl 1% 129w F TCE0+=100 2uUSds CUm| /8uTO=bB1NmF
fu NeB3-4T08 a 23 RESISTOR 47 5% ,2SHW FU TCmedq0Q/+500 a2l CHatus
LTY uTSTantz2d 4 3 RESISTOR B28 1% ,125» + TL®0selovw 2usus LUe|78aTauB2SHaF
RY LELEELYS B o 3 RESISTOW 470 5% 25« FO TCa=d00/%b00 ot12t CBuTLY
RB 06B3eu70s a RESIATDR &Y 5% 25w FC TCeeufoseS00 ai12) C3470%
L] 0b98a34ul ? ? REBTSTOR 198 1X ,12%5% F TC®04eln0 24548 Ciml/B8uTOmi96R=F
Ryt VeR3=2205 4 4 RESISTOR 22 $X ,25% FC TCm=apo0/+5n0 utiat CBzaos
R12 0757043 3 3 FESISTOR S,11K 1% L125n F TCmO*=iOn pasSds Clwl/BuT0ab51]leF
Ri} N79 70438 L] RESIBTOR S,11% 1% ,125% F TCwotaloe 2u5up Cie}/B8aToeB]]1uF
R4 0787=nd1@ 9 2 RESISTOR &19 1% 1254 F TCu04=100 2u548 Cde}/BaTOmb] 9Kap
R1& 07%Tenudp 7 ] RESISTOR 7 6K {x 1254 F TCWo4el00 2ubas CuwjsBaTou?S0)eF
R1? ub9Re8152 A 1 RESIBTOR 3,48k X L1254 F TL804w100 2uSde Clel/BaTOndulleF
18 07%Twpldd 1 2 RESISTOR 12,1K 1X 1254 F TCW0eal00 2usay CUuai/BuTDml2]ZaF
R19 07570278 9 1 RESTATNR §,78K 1% ,125s F Tlmpsalne 24bue Cuaj/BuTowilBlaf
R21 0eBl=uTns 8 RPESTSTOR u? 5% 25w FU TCmedoos*500 01121 tBa7os
Ra2 0bR3mySPR 4 3 RESTSTOR {,5K S%x ,25« FC rCEaidfio/+700 oi12) £B152%
w23 OB ¥mbB15 5 2 RESISTOR bBp 5% 25 FL Tresd0o0rsesao oyt CHeBYS
R24 o683=1825 7 1 QESTITOR 1,8k SX ,2%% Fp TCmed0/+700 cli12g cB182S
L)1) 0757=039% 1 RESISTON 86,2 1x 1250 F Tlugewipo 2u54d8 Cual/BaTpaSoRZeF
LES 61570317 7 2 RESISTGR 1,33K 1% ,125h F TLwo+selon LT Ciul/BaTowid3l=F
R28 V7STay31? 7 RESTSTOR 1 33X 1% ,1250 F Tiapeasloo 24548 Chul/B8aTiml3dlaf
A2 0683waT0S 8 RESISTOR a7 5% ,25W FU TCzedDo/+%00 1124 tBu70S
R3L Nef1.3325 b RESISTUR 3,3k Sy ,25W FC TCReu00/+700 ol12l {8312%
RY2 0683e471S ] RESTRTOR 470 SX ,2%+4 FC [Ca=400/4600 o112l caaTis
R33 0683aLT05 ] RELBISTOR 47 5% ,25W FL TCe=d00/+500 ol1en LBavos
R34 075Y=0u3R 3 RESISTOR S, 1(K 1X 125w F TCEO+=100 24%54ds LUl /BaT0eS111=F
RIS 07%7-0280 3 [} RESISTOR tK 1% 125w F TCmOwe=lo 24548 Cldul /8aTOn]D01aF
”3? 069A 3153 9 3 RESISTOR 3,83% 1X ,125% F TCEDeel00 2U%4e Cle}/BaTould3]eF
R3b Up98=ilRY a Y RESISTOR 1,98% 1% 4t25% F TCEO4=100 U548 Caml/awTO=lob]eF
239 TS Tmpdo] ] 8 RES1STOR 100 1X ,125W F TCEnsalny 2454 Camis/BaTpoltl=F
R4l R L L] 5 REJISTOR &80 5% 250 FL TCE=dQG/e600 01121 [4-T1LRL ]
LT 0693«3153 9 RESTSTOR 3,83K 1X 1250 F TCales100 24546 Clw)/B8aTO=3881wF
Rad 065R21151 9 RESTATOR 3,830 1% ,12%5n F TCRO+elOD 245ue Gl /BaTOuddilep
Ryy 06%RadUB) A RESTSTOR {.98K 1% L1250 F TCmo+mi0o QuSue Clal/BaTOmi981=F
R46 0683-1015 7 1 RESISTOR 100 5% .25W 28480 0683-1015
Ru? 06A3m1325 b RESISTOR 3,3k 5% ,2%n FL T(®=uons+/00 (R34 C933eD
R48 0683-1015 L7 1 RESISTOR 100 5% .25W 28480 0683-1015
Ry9 EEALEE TS ] 0 1 RESISTOR 287 1x 1254 F TCmoemign FIE I C4al/BaTowdBTReF
RE{ 0TS Tmnd]B 9 RESISTOR 819 1% ,12%% F TCmoe=100 FLLETY Cuwi/BaTomg]9RaF
RS2 075T=0u4l § RES1STOR 12,1% 1X L1250 F tCapemlod 2d%4b C4atl/Butiel2lief
RS3 TrSyaddad 3 RESISTOR 1K 1X ,125W F TCaOe=100 FLL T Céni/gaTOnliCief
L1 1] 075Ten2b0 3 RESISTOR % 1% ,125% F Tlugewloo 2usue Cdal/BeToniifief
R5& 0698anp8y 8 RESTSTOR 1 _96R 1x 1250 F 'CEoea)00 2u54s Cidul fBaTlatPolef
R57 0683-5105 4 1 RESISTOR 51 5% .26W 28480 0683-5105
R5E 0683=4715 v RESIRTOR 470 5% .2%W FU TCW=dQ0/4800 011} Cu7ts
R59 0883-1015 7 il RESISTCH 100 5% .25W 28480 0683-1015
Rbi 0bBlajnds 1 12 RESIBTOR 10Kk 5% 2% FC TCmeugo/s+700 0l1d1 L1035
R62 0683-1015 7 1 RESISTOR 100 5% .25W 28480 0683-1015
Rp) 07570419 e RESTIOTOR 681 1% ,12% F TCk0saiv0 245de Clul/BalpmbBiRaF
Red Tb98=00Ad 9 1 RESISTOR 2,15K 1% ,125% F TCao+alod 24546 Ci4ml/BuTomdiSinF
RS 01570401 o RESISTOR 300 1% ,125% F TCEOs=i0) 24544 Climi/BaTOmlOlnF
Rpe ApA3edt0s L} RESISTOR a7 SX ,25% FC TCawdDO/+4500 01t2) 4. TR 1
Rs? 069B=0083 L] RESISTOR 1,96K 1% ,125% F TCaoO+=100 20544 [Umi/BaTQslT0]1aF
Rb8 0b%Bel]15h 2 2 RESISTOR 14,7% 5% L1258 F TCmgealoD FLLLT Clat /BuTomldldaf
Re® 0e98=1188 2 RESINTOR 14,76 % ,12%% F TCED¢algo ulie Clm]/BuT0uldT2aF
RT0 075Tepln! 0 RESISTOR 100 1% ,12%% F TCwoewlpd 2uSub {dal/BuTgmininF
RTL 06FBau207 b 1 RESISTDR 44 2% 13 1258 F TCuo+mjp 24San Clhal/8aTouuudiaF
Rye lpa3=iodg 9 1 RESTATOR 1K §% ,2x% FC YCweu0O/+400 ol12t c8itdy
RT3 06B3luuTud 8 QESIATOR 4T Sy ,2%% FC TCmabO0/4500 olj21 CB4?0S
R4 21003211 ? 1 RESTSTORaTRMR 1K 10% € TCPakDJ JaTRN 28480 2100=3214
RIS 075T=0ua2 ? u RESTITOR 10k 1% 1254 F TCBOew100 24848 Cdu]/8aT0=1002nF
7o 2100309 -] 1 RESISTORLTRMR SgK 10X C TOPeADJ |7eIRN 32997 3292%a1-503

6 3 See introduction to this section for ordering information
- O *[ndicates factory selected vajue



Table 6-3. Replaceable Parts

Reference HP Part |[c - Mfr

; A Qt Description Mfr Part Number
Designation Number (D Y P Code

A21

R?? Y683e16S 7 1 KESTISTOR 1pM 5% _28% FC TCme30ps+1100 oy121 CB1o0e5

R7A 075TaylAf k3 ] RESTSTOR 909Kk 1% 125w F TC@0e=lug ELY.TI] 075 7=04008

R79 TS Tanuty [ RESISTOH 100 1y 125K F TC80emin0 2u5ub Cdm)sBaToalgleF
RAY TLETILEL] H RESISTOR 10n 5% 25w FC TCa=800/+700 ot3dl C3163%

A2 G653m5625 3 t RESISTOR 8 ok Sy _25% FC TCReuty/e700 ot £8562%

R&3 (CLETFYF 1 1 RESISTAR 2« Sy ,2%% FC TCmewoos+TQu etiel LB2ogs

RBY 015T=y2he 2 1 RESIST06 13,30 1% 4 t25w # TCwQewlgo 970} MFACY/BmTOwl332aF
Ras 475 Tapd 9 4 u RESISTUR b, 81K 1y ,125% F TCRoewiol 24540 Clu]/8utOnbd]laf
Ra? 2683e470S & RESISTUR 47 S% 25w FC TCa=d00/4%500 0)12t CH4TOS

R&8 2100=13A3 u 1 RESISTORATAMR Sp 10% C TUPa4DJ 1=TRN 28uBy 2100w=338)

R&% doHled 0% A REEISTOR u7 Sx ,2%% FC TC2ed0/e500 03121 CBuTnE

R91 He9R LNl L) RESISTOR 1,96k 1% 41250 F TCa0+wt00 2454de CUal/Pulle]FbleF
R92 NeM3=ines 9 RESIGTOR 1Kk 5% _25W FL TLE=dd0/eb00 gi1dl CA102s

R9Y 0683-1015 7 1 RESISTOR 100 5% .25W 28480 0663-1015

R94 0683-1015 7 1 RESISTOR 100 5% .25W 28480 0683-1015

A9s 015 tend2l u RESISTOR 825 ty 1254 f TC¥genlco 2u%Up Clal /BuTnaB25RaF
RY7 Ne83=p225 3 4 JESISTOR 2,2k 5% 25w FC TCa=d00/+700 o1l cR2zas

R9B UbB3e222% 1 RESISTOR 2,26 Sy 2%% FC TCawubo/+T00 01121 CB222%

99 Ca¥Se 18y ] i RESTSTUR 4, 22K 1% L1256 F TCaOs=tdO 2654 Clul/GaTOlR2]=F
R101 6R3e102% 9 RESISTUR 1K 31 250 FL TCewing/enor [IRE3Y Chi025

Rip2 1658122225 3 RESISTOR 2 2 Sy ,25% FC TCR=4Q0/e700 ol1dt CBz22s

R103 0683405 A RESISTOX 47 SX _2SW FC TCa=400/4%00 01321 £Ba705

Riou 0b6Ala2235 5 ) RESTAYUR 22% 5S¢ 254 FC TCEedQp/+RuD olt2y LB2z3s

R1Ob DpBletuls 1 AESTSTOR 10K 5% 254 FC TCa=s400/4700 21121 £B1035

RLO7 2100=0567 i 1 RESIBTORGTAMR 2K 10% C TOP=AD) 1=T1RN 2BuBY 2106=D507

Rip8 Pe98a00RY ] RESIBTOR 1,96K ty ,12%W F TCuosalpd 245dp Clal/8aTOulPb]aF
RIO% 0683-1015 7 1 RESISTOR 100 5% .25W 28480 08B3-1015

L I0%] 0683-1015 7 1 RESISTOR 100 5%, .25W 28480 0683115

Ry12 0TS Tmu 21 4 RESISTOR 625 1% ,185% F TC&dselup 2u5de Clul/BuT0ud25N=F
RiL3 C15Y=uugs H 3 RESTSTOR S11 1X 125w F TCahea)on 2454 Clel FBaTOuB|j4=F
REiU 0757=0418 7 RESTSTOR S1t 1% ,12%% F TCNOealOO 2u54e (el /8e10a5110=F
Riib [L-LE PR a RESTISTOR a7 5% 25N FC TCmedgo/*S500 o1tal CByTos

Rit? NI5T=(dle ] RESISTOR b, BIN 1% ,i254 F TCRO#100 245486 {del/Batiubd]l1aF
LINT] 2083028 9 RESTITOR 1K 5% 35w FC TCeed00/+b00 o112 ca102s

[ITL 0bR3elBlS a 1 RESISTOR 18K Sx ,25W FC TCaednpsea00 0112t CB183S

Ry12t LECAPSE 13 Q RESIBTOR 1X S5x 254 PC TCewa00/+b600 o112y CBio2%

R122 LEYLES SN [ i RESISTOR Ub, 4K 1% 125w F TLeOew100 2454 Cimi/BeTlunibidnF
R123 G757andss & 1 RESISTOR 100K (x 125w F TCEQeejoo0 2u%4b Cami/Batml0GinF
Ry2W9 1p83e152% u REBISTOR 3 ,SK sy _25W FC TCmauDg/+T00 alildl CRy828

R12% pobleings 9 RESTATOR 1K 5% _25W FC Tew=d00/ebo0 i1y cB102s

R130 06M3=2225% 3 RESISTOR 2,2k Sy ,2%W Fc Te@sa00/4700 o112t ga22es

R1%2 075 Tan3vh 4 1 RESISTOR 75 1x _125% F TCR04w100 24T ub Cla)/BuTgaTSROF
R133 Co9Ba3i32 7 § RES]ISTOR 26,1 1Y 125 F TCWOee)0p [ LEL] PHESSw] /BaTOm2bR]wf
Ry 34 06831035 1 RESISTOR 1on 8y 250 FLC TCR=4qu/e700 01121 CB1ol3S

R13% Nedimg2ns % RESISTOR 22 5% ,2%n FC TCweddo/s+500 01181 CLE220%

R138 LG TN LY % RESISTDR 1K SX ,25% FC TCmsu0p/+600 [ RT3} 81025

R137 0pB3=l 1S 1 RESIATOR 10K 5% ,25W FC T{wmaupn/+700 er1at CB10AS

R138 0683.123% 1 1 RESTISTOR 12K Sx 25W FC TCm=400/4800 ot12y CB123%

Rjde 06831035 i RESISTOR {0k %% ,2%w FC TCR=400/+700 ci12} £81035

Ry41 0583au? 28 é H REJISTOR 4, 7K 5S¢ ,25# FC TCwedoys+t00 0121 caur2y

Rid2 0683w1025 9 RESISTOR yK 5% ,25W FC TCawd(o/eb00 01E2) CB1ods

LI 0883={n]s ? t RESISTDR jop Sy 250 FL TCsedpy/e800 LIST §1 CBiois

R144 [TLE TS A T1 b RESISTOR 3,3« 5% 250 F( TCA=40/¢T700 LERY ] cB3las

Ryus 08A%e102% * RESISTUR 1K Sx ,2%% FC TLEad00/+b0¢ 0112t CByoRs

Ridn 0sA3=1035 I RESTSTYOR 10K 5% 2% FC TCweld00/e700 [IRF} C8103%

q147 D5A3e1n3s 1 RESIOTOR 10Kk SX 250 FC TCRmuqD/+700 ol1d1 cB103%

LI nb8Se751% 4 1 RESISTOR 780 Sx , 250 FC TCE=ld00/4600 0112 cers1s

Ryu9 06BYayy3s 1 RESISTOR poKk 5% ,2%W FC TCReugp/e700 oL 4303 1

RS0 66M3e3325 [ RESISTOR 3,3% S5y 258 FC TCoaip0/e700 ol121 CBy32%

R151 NoB3a| 035 ] RESTSYOR 10K 5% ,2%W FC TCw=dg0/¢700 oil2; €81035

RyS2 06A3=1035 1 RESISTOR 10K 5% ,29W FC TouwaggzeTeoo 0112t tB103S

Ris1 0bB83a2415 3 1 RESISTOR 240 5% 25w FC TCRag00/4600 otid ceaars

R162 0681=4T05 ] RESIBTOR 47T 89X 28w FC TCm=aja/+%00 il CBaToS

LITY ObB3einys 3 3 RESISTOR 100K 8y ,25« FC TCEmago/e800 01yl (B1o4%

R164 0683udT3S 4 2 RESTATOR 474 5% 250 FC TCom400/4800 0112} couT3s

R16S 0683=1045 3 pEsIsTOR 100K 8x 25w FC 1CEmd00/+B00 olj21 CB104%

Ribh Depazmy? 3y [ RESL[ATOR 47K 5% ,25W FC Tiamgo0s¢800 [2R¥1] CBuT)S

Rie? 0oB3euT2s 2 RESISTOR 4, 7K 5% 258 FC TCkei(p/e700 0112} CBat2s

R1bg ubp3ag03s 1 RESISTOR 1ok 5% ,2%% F( Tomedgo/+700 glldt CB103S

Rijb% 069821518 0 1 RESJATOR 7,324 1% 1294 F TCmoeel0o HT I Ciml/BuTO])dleF
#3To t653e202% 5 1 RESISTOR 2,4% Sx ,2%W F¢ TCwad00/+700 LERE 3 c8242%

LTR 4] 075Te10%4 9 i REJISTOR 1, 47K 1% ,12%R8 F TCwoeelod 24544 (la)/BuThuldT]eF
Ri72 06Rh3-102% 9 RESISTOR 1K 3% 250 FC TLm=ag0/e000 0121 C8192%

Ry73 LTI L] 3 RESISTOR jook 5% _23% FC Tlmeygpy+800 01121 81048

®1 74 068325125 8 1 RESISTOR 5 4K 8x 2%« FC TCwe400/e700 (RT3 CB512%

See intreduction to this section for ordering information
*Indicates factory selected value
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Tahie 6-3. Replaceable Parts

Reference HP Part |c o o Mfr

; : ription Mfr Part Number

Designation | Number |D ty Descrip Code

A21

R1Te PeHIeutog a RESISTOH a7 S% ,25% FC Timeu0n/+500 niidl CBuT05

Q{77 U5 Tugul’ R 1 RESGISTON S62 1% 1254 F tCWOe=lnD 2u5a8 Ciw] /BuTOnSb02RmF

R179 0bAle§RLS 0 3 RES{STOR 390 5y ,25% FC TCs=upO/+boOC HARY 4t CB3515

R178 0757-0401 0 1 RAESISTOR 100 1% .126W 28480 0757-0401

R181 PR TR LR i RESISTOR 390 5% ,29n FC TCE=dQU/+80D FRRT 4! CEY¥ILS

RiAZ vehle) 525 4 FESISTOR | 5K Sy 25w FC TCEaupa/eTol o112t Cu15s

Rib3d NeHim|n 2 9 KESISTOR LK S% 25w FC TCR=d00/4600 ol1ey Cui0gs

LPLE! H18T @A 3 RESISTOR (K fy ,12%% F TCx0¢miun 2uSas Chul/but0o=lO0laF

RiBe 0757-0280 3 1 RESISTOR 511 1% .125W 28480 0757-6280

A87 [PLI AR | 5 1 HESTSTOR 499 |x 1254 F TCEpealdd FrLY T Cin] /BeToud¥9RaF

RyAL 0T8T wy2Ap 1 HESISTUR gk 1% 125+ F TCEQealu0 24540 Clu)/BaTowlon]eF

H1B? N7ISTapdD) i RESISTOR 100 1X 125w F TCabé=i00 2ulip CUsi/Bet(mlOlaf

R1%1 NT%Tap2Ep 3 RESISTOR 1K 1% 123~ F TCe0ew100D 2usub Clha]/8uT0alOdleF

LYRES ATRTwnd 42 9 KESISITOR t0K 1% ,1&5w F TCEDe=lnO 2a%us CUm) /BuTOmlQOZwF

R 93 RELLS 4 A il 2 RES[STOR 4,99k 1% 1254 F TC20eel00 2uSkd Cle)/BaTnedd9]aF

B8 0I5Tenaut 9 RESIBYOR y1p0 1y ,125% F TCauseld 24548 Cdat/8aTomiDieF

R196 075Teghs2 1 1 RESISTOR 27,4K 1% L1250 F TLWO04el0N 24546 ClUsl/BaT0edlUduF

Ry97 RELLEE RN T HESISTUR 198 Y ,125% P TL®0ewtod 24540 Cin|/8aT0u]90RaF

R198 nEauUTY 9 ! RESISTOR 8,45k 1% ,12%4 F 1CaGewlgo usSde Clwl/B8uT0mdU5iaf

R{9% 1757wt 39 4 RESIATOR b,81K 1% 1250 F TCEQ+m100 duShb Cunl/8aTtmbllief

R202 0757-0401 [} i RESISTOR 100 1% .125W 28480 0757-0401

R20& 0F57a039u ] 1 RES[STOR Sig1 1% 125w F TCEQewlOn 24548 Cdul /8=T0wBiRl=F

R201 075Tenhn 3 RESISTOR (K 1X _{25% F TLageeloD 24540 Ciel/8aT0all01eF

R293 hb98a32?e o RESIgTOR 4,99K 1% ,125« F TCSGeelOQ 2u%5uy Clet/BaTiudf9laF

Rady VISTedau2 9 RESIIYOR yOoh 1X ,125% F TCa0¢=pOO 2u%as Cum) /8»T0m|002=F

R205 171570403 b ] HESISTUR 2% 131 129~ F TCapemlon 2454p Clul/8aT0agillieF

R208 07570280 1 RESISTOR 1K 1y ,12%4 F TCu0swign 2454p Cust/BaTiellnleF

R207 IELE PRSI0 [ 1 RESISTOR 330 5% 250 FC TCawdoQ/sat0 oi121 cayMS

R208 0bA3aud2%s L] 1 SESISTOR 4 3K Sy ,29% FC TCoamuQos4740 o311 {62325

R209 AeRla3915 0 RESISTOR 390 Sy 25w FC TCmad00/4600 atigy CE3915

210 (L YL 8 RESISTON 4T SY ,2%m F[ TCawd00/4500 21121 caurT0s

R211 (LS PRl 8 RESISTOR 47 SX 284 F( TrEedno/+500 o2l [4- 2341

R2ie uIsT-0u39 [} RESISTOR &, B10 f%x ,125% F TL®G+alnd 2USdp Cldmi/B8aToebd)leF

R213 "7STe0lNY [ RESIBTOR 100 X ,12%% F TCeoe=l00 24548 Clwt/BuTOulD)=F

R214 UTSTeplu? L] RESISTOR 108 1% 125 F TCmO#=iDO ausue [dwl/BuT0=ig0EnF

R21S Obh3iw2205 9 RESISTOR 22 5% ,2%0 FC TCasd00r/4500 ol12y ce220s

R216 0157w0279 0 1 RESISTOR 3,16k 1% 125w F TCEO¢=100 245U8 Ciml/B8aTOedlbleF
1R20m0bf ]| [ ] IC GATE TTL 8§ NAND QUAD 24INP 01293 ANT4SoaN

U1 1820=0817 A 1 IC FF ECL D=M/8 DAL DUTLY MCLO184P

TF] 1R21a000) 4 1 TRANSIATOR ARRAY (4ePIN PLSYC DIP 01928 La3odp

u4 1H2(wl 198 A 3 IC FF TTL LS D=TYPE PCS=EDGE=TRIG COM 01295 BNTUL§1 74N

us 1A20a1112 8 1 IC FF TTL L8 DaTYPEt PRBEOGE=TRIG 0129% SNTULSTUAN

U3 1810-0294 4 1 NETWORK-RESISTOR 16 PIN BIP 28480 1810-0294

us 1hgpetd Rl A 1 IC ogp AMPp GP TOom99 27014 LMyt OHN

ur 1820=0829 [} ] IC FF TTL 8§ Je=K NEG=EDGE=TR]IG 01298 aNTuBL1IgN

us 1820-0687 2 1 IG-SN745140N 28480 1820-0697

ue 1820=1279 8 2 IC CNTH TTL LS DECD UP/DOWN SYNCHRD 0129% BNTALA190N

Uy o 1A2annly L] 1 IC oPF AMP GP TO=99 al9i8 CA3OTY

ust IR2v=1279 8 I¢ CNTR TTL L8 DECD UP/DOWM SYNCHRD 0129% BNTULA19ON

up? 1R2 aubB] 4 IC GATE TTL & NAND QUAU 2alNP 01295 BNTLBQON

il 1820 e0b2® a IC FF TIL 8 JeK NEGeE[GE«TR]IG 0129% §nNYU8112N

e 1A2Gel 198 8 1€ FF TTL 48 DaTYPE POSEOGETRIG COM 0129% BNTLULYLTUN

yi's 1R2 =198 8 IC FF T7L LS DeTYPE PLI=EQGE«TRIG COM 91299 BNTULYLTUN

7 1R2n=y 322 2 | IC GATE TTL 3 NDR QUAD 24INP 032%% SNTudgaN

i 1A20=0b2 0 IC FF TTL 8 JwK NEGeEDGE#TRIG 0129% BNTHILLEN

e 1825=2004 9 1 IC MISC NMDS 28480 1a20=20004

ua! 182napbB8Y b IC INV TTL 3 HEX L=]NP 0129% SNTUBOUN

yze 18200kl 4 IC GATE TTL 8 NAND QUAD 2e]INP 9129% SNT4BOGN

yal 1829=0681 u IC GATE TTL & NAND QUAD 2wINP 01298 SN7udgaN

1 1R20w0b2® 0 IC FF TTL § JeK NEGWEDGESTRIG 0129% aNTugLE2N

uzs 1820=0493 8 FH IC FF TTL 8 DeTYPE POA~EOGE=TRIG ol2ey SNTuBTyN

uzé 1R20=069)3 ] IC FF TTL 8 DuTYPE PUBSEDGETRIG 3129% SNTU8TUN

ua? 1820mab® 0 IC FF TTL 8 JeK NEGSEDGE~TRIG 0129% InTUSLY2N

upsk 1820e1b41 a 1 IC DRYR TTL L8 pUA ORVR MEX 1eINP 01295 ANTAL 3365 AN

'F3 1820ap629 [ IC FF TTL 8 Jek NEGaEDGETRIG 0129% SNTGB12N

U3 1R20=0b2% 0 IC FF TTL 8 JeX NEGeEDGEsTRIG 1295 JNTUSL12N

Uy 1820a] 144 b | IC GATE TTL L3 NOR QUAD 2eINP 0129% INTULBOZN

ui2 1A20wgb2? 0 IC FF TTL 8 J=x NEGSEDGE=TRIG 0129% anTaslan

U3l 1826-0111 7 1 IC OP AMP MC1458G 28480 1826-0111

usa 13¢%en802 1 1 IC GATE ECL NOR QUAD 2=]INP [LLS B MCiot102®

MP1 03325-20601 3 1 SHIELD. TOP 28480 03325-20601

MP2 03325-20602 4 1 SHIELD. BOTTOM 28480 03325-20602

MP3 03325-04104 H 1 COVER - 2 28480 03325-04104
2140-0016 L} 1 RPG LIGHT BULB 28480 2140-0016

See introduction to this section for ordering information
6'32 *Indicates factory selected value



Table 6-3. Reptaceabie Parts

Reference HP Part ¢/ gy Description Mfr Mfr Part Number
Designation | Number |0 Code

425 1333664525 | 9 1 KEYBOARD P L, ASSEMBLY (333eC) 2840 0333b=66525
425¢ LT LY ) L3 [} CAPLCITORWFXD _n1SUF +e20X SovDC CER 28480 01603847
2250 N{bse3B4T 9 CAPALITOR=FXD ,n{SUF +=20X SoyDC CER 28440 0160=3047
a425CY 01RG=0NB2 b ) CAPACITORFXD 3¥nQUF+TE&=10% &yDC AL 28480 c180=0082
4250y Niselau? 9 CAPACITORSFXD ,015UF +=20% SovDC CER 28480 nigce38u’
ApS5CS Disn=384? 9 CAPACITORFYXD _ni1SyUF 4a20% SovDC CER 28480 91a0=3a47
425CH 0169=a8T1 8 1 CAPACTITORFXP _1UF- +80=20% SovOC CER 2BuBo 0le0=4571
228CY nikg=3R47 9 CAPACTITOR=FXD _n1SUF +=20% %o0¥0DC CER 28480 ¢le0=3847
apsSCR 0§180=1746 5 1 LAPACITORFXED 18UF+sinX 20VDC TR 564289 15001%8x902082
A25CR) 199020533 q 1u LEDaVISIBLE LUM=INTRISMED IFsgnvamMiy 28480 LELELTTY L)
425CR2 19900533 4 LED=VISIALE LUMaINTHISYED IFepoVaemiy 28480 S082=4nst
A7SCRY 19900533 u LEDwVISTEBLE LUMINTWISYMED IFapoMiamiy 28480 S082eypss
ApSCRYU 189020513 4 LED-VISIBLE LUVAINTREIEMID [FwpoMAaviy 28480 50824558
AP5CRS 1990 =nE13 4 LED=vISIALE LUYaINTa18MCD [FeaoMA=MAY 28480 5082mupSs
A25CRe 199p00%3) ] LENPVISIBLE LUMLINTHISMED IFsaoMAaviX 2848 5002aub5d
A25CR? 19900533 a LEDeVISIBLE LUMINTRISMED JFw20MAaMax 28480 5082=up58
425CPA 1990=0533 4 LED=VISIBLE LUV=INTBISMID JFa2nsMieMay 28480 S082e4psh
425C#9 1940en533 4 LEDaVISIBLE LUM-INTEISMCD [Fm20MA=MilX 28480 5082=up58
425CR1p 1990=y533 4 LEDaVISIBLE {UM=INTHISMCD [Fr2QMAwmMAX 28480 8082=4pa58
LELIATN] 199020533 4 LEDavISIBLE LuvwInta]SMED IFm3gMAamMiy 28480 $082=u658
475CR12 1990en533 4 LED=VISTALE LUMaINTEIEMCD [Fu2iMAMEy 28480 5082eu658
[ELTLIR] 19900533 ] LEDaVISIALE LUMaINTHIGMCD [Fa2OMAxMAY 28u8p S082eyp5A
L25CR1Y 19900543 u LED=VISIBLE LUMeINTEIGMLD [Fe20MAmMa) 28480 S082+4e58
425CRIE 1990=0ufé & ? LED=VISIRLE LUMaINTEIMCD IFR20%AeMAX 25480 ELLELETY L
A25CR1G 1990 m0uib & LEDaVISYALE LUMaINTRIMCD IFg2ndaehpy 28489 SoAgmyplh
A2S5CR1Y 1990wnbss 3 13 LEO=VISIALE LUMaINTEIMED IFeRo“AaMi)x 28480 1990=04b5
425CR1R 19900 bb® 3 LED=VISIBLE LUMINTEIMCD [Fagova=may 28480 1990=0465
425CR19 199008465 k] LED=VISIALE LUMaINTRIMED IFmanMAmMAy 28480 1999=044%
APSCR 20 1990 =nbbS 3 LEC=VISYBLE LUMaINTSIMCD 1Fm2aMamMay 28480 1980206465
A2SCR2Y 1990 =nnss L] LED«VISIRLE LUMGINTRIMLD IFm20MA=MAX 28489 198004568
A28CR2? 199%=0846% 3 LED=VISIRLE LUMZINTRiMCD [Fmanud=Max 28480 1990=048%
a25C0R2Y 1990a064% 3 LEDwVISIBLE LUYaINTEiMCED TFepovi=Max 2BuBo 1990=0465%
428CQ2u 199 0=nesS 3 LED=VISIBLE LUMeINTWIMCD IFmpoMi=Miy 28480 1990=0p88
A25LRZS 1990=GabS 3 LEDmVISTALE LUMINTWIMCD JFwa0Ma=Mi) 28480 1990=084%
AXSCR2 N 19%0=04646% 3 LED=VISIRLE LUMaINTRIMCD [FmanWideMiy ELTTL] 1940=0685
dp5LR27 19900485 3 LEDwyISIBLE LUMaTuTH{MCD IFm2avimMiy 2Bubo 1990=0806%
ApSCA29 199006865 3 LEDavISIALE LUMaINTS1MCD JFE2Q4AaMiy 28480 199008645
Lo%Cayn 1990=086% 3 LEDVIATBLE LUM=INTRIMID IFm20YA~MAN PBddn 19900865
AZ5E1 03532-61620 RP& 28480 03582-61620
A25J2 1251-5041 1 CONNECTCR 28480 1251-5041
42511 310Ce3334 2 1 COIL 25Uw 10X ,3DwNOM SRFa7MAZ 28480 Q100=3y34
A2501 18530016 8 L] TEANSISTOR PNP AT TDL92 PORIQAMW 2848p 18530018
43502 18530014 e TRANSISTOR PNP 8] TOwq2 PONIQOMW ELT LN 1853w0016
2250% 1853=0018 8 TRANSISYOR PNP 41 TO=92 PREIQOMW 284Ba 185X=po14
h2%qu 18Siaq016 -3 TRANSTSTOR PNP 8] TQe=92 PDRAOOVN 28480 1883=001b
e 189530016 A TRANSISTOR PNP 81 TCe92 PDEZGOMW 28480 1883=0014
4250p 13%3nn1s 8 TRENSTSTOR PNP ST TDw92 PDEIONH LLELT 1883=001¢
42597 1A83mp01b a TRAMSISTOR PNP 8] T0wg2 PONZOBMNW ELELL 1883=0n1b
L2680 18530016 8 TRANSTSTOR PNP 31 TO02 PDE3nQMw 28480 1853w0018
13591 DoBl=z2205 g ] RESISTOR 22 SX 254 F[ TCm=d00/¢500 ol121 ca2208%
A725R) 06R3e2205 9 RESISTOR 22 SX ,258w FC TCwaupo/+500 o1121 CB220%
475R% 06R3ed¥0S 9 RESISTOR 22 SX ,2%w n11et Ch2205
FELLY WFLETYIIL 9 RESISTCR 22 5X ,2%wW si12l CB2208
225RE 26A 12205 9 RESISTOR 22 5% 28w FC TCEed00/+500 nt1al cpaa0%
FELTTY 06832209 @ RESISTOR 22 SX _2%+ FC TCws=dOnse800 r1121 CB220%
425R7 D6A3=2#05 9 RESISTOR 22 5% 258 FC TCwadgn/e500 o112l {82205
4p5HA ThA%e230% L] RESISYOR 22 5X .2%5w FC TCmedgn/e%00 o112t c8220%
A25R9 0757-0280 3 1 RESISTOR 1000 1% 28480 Q757-0280
L35R NaR3w) 125 z 8 RESIATOR 1,3K BY 25w FC TCweun0s4700 ot121 CB132%
A25R13 PR TTR F.E 4 RESTATOR 1,3k 8% ,2%+ FC TCuwygu/+700 i1y [4-35 111
475813 05M3+1325 2 RESISTOR 1,3% 5% 25« FC TCmedgn/eTo00 LR T3 £e132s
B25R14 0631325 ? RPESISTOR | ,3K 5% ,2%w FC TCEad0n/4700 LERT 4 cB132%8
LPSR1E feAle1125 2 RESISTOR t,5K B 25w FC TCoaaQ0/+7n0 01121 cBy3as
425Rtp ITLETS R EL] EH RESTSTOR 1,34 8y 2854 FC TCmea00rseTo0 nis2) cB132%
425R17 NeAle]¥25 2 RESISTOR 1,3 %Y 25+ FC TCmeunfi/eton o112t CBr32s

See introduction to this section for ordering information
*Indicates factory selected value
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Tahle 6-3. Replaceable Parts

Reference HP Part |c e Mfr
: . Qt ription Mfr Part
Designation Number |D y Descriptio Code Number
L3a5Ry A 046AT=1128 2 RESISTOR |,3% 5% 2%« FC TCawyglo/+T00 0112y £ay32%
Ka5R21 LYY 7 2 NETwORKeRES Su31Pg, TR OHM x 8 1sl7 CAPOYCaT=aTYRY
B25R2? 1Rt hmp] bl b NETWD@KeRES QeSIPa,TK DHY X 8 91437 CAPO9COT=4TRJ
hp5R23 1810=1138 2 1 NETWORKeRES b=8IP10,0% ONM x § 28uBo t1R1nmg})35
b75R20 1AL0=0058 S 1 NETwORKwRES Fe31P10,0K OWM X B 284890 18100 05%
425825 0B11=3069% 8 1 RE4T8TOR t 5% %W Pa T{wo4=ifin 18042 BA20m=]elROw]
2258m1 Soanequls ? 38 PUSHBUTTON S4TTEH PLC, MOUNT 28480 SChomg436
4258mn2 Snbre9uls 7 PUSHBUTTON SwITCH P.C, “wOUNT 28480 S06Cm9438
TELITS ] S0bn=9a%s b PUSNBUTTON SwITCH PLL, vOUMT 28480 E0a0=9038
4258w S06neduls 7 PUSHBUTTON S4ITCH P,C, MOUNT 28480 KDpG=9438
AP5INS Subn=9u3é ? PUSHBUTTON Q4ITCH P,C, MOYNT 28480 5060=5u36
A255ns S060=9U3s ? PUSHBLTTON AwITCH P,C, MOUMT ELELI S04neBu3p
42958w7 S060a9436 7 PUSWBUTTON 8eITCH P,C, MDUNT 28480 S0&0=su3e
4255w8 S0b0m2ulh 7 PUSHBUTTON 8S«]ITCH P.C, MOUNT 284980 L LR KT
A259uWH 50b0=9434 7 PUSHRUTTON 8aITCH P.C, MOUNT 28480 5Gei=Rule
4358m10 §n60=9U3s 7 BUSHBUTTON SwITEW P,C, MQUNT ELELIY 5060=9438
A258W11 So&0eduls r PUSHBUTTON S4lTCH P,C, MIUNT 28080 5060=34%6
A258w1 3 SthneFuds 7 PUSKBUTTICN SaITCH P,C, MOUNT 2BaBO 5C60=9438
LELT-EER SD60=9uls ? AUSHRITTON GWETCH P, L, “OUNT 284890 Shene94te
LELLLIN S040=9036 7 PUSHAUTTON SalTCH P.C, MOUNT 28480 50BN=343b
A258wis ELLTELTE 1) T FUSHBUTTON 8wITCH P,C, MOUNT ?B4BO S060=9436
A258u1y 50a0mq4l3g T PUSHBUTTON SWITEW P,C, MOUNT 28480 SipN=gidp
A258w1Y 50bh=941b 1 PUSHRUTTON SWITCH P,C, MQUNT 2BuBy S060=Fu430
AP55K1A Sobne9u3b 7 PUSHBUTTON S~I[TCH P.C, MOUNT 2BuBo 5N40=9438
LEELIL) S0b0equds ? PUSHRUTTON SwlTCW P.C_ wOUNT 28U She0wquls
4258Wgn Sobn=9438 7 PUSHBUTTON SwITEwW P,C, MOUMT 28ul0 S0h0=943H
a2%8w2! LTS 1 7 PUSHBUTTON SWITCH P.C. MDUNT 28480 5060=0438
A258n22 5060=5438 7 BUSHBUTTOM 8SWlTEew P.C, MOUNT 2R4BL S060=9418
4253u2% 5040=9436 7 PUSHBUTTON SwlITCw P,C, MOUNT 28udo 5060w9430
A258n24 Sne0=G43b T PUSHAUTTON SwltC= PLLC, MOUNT 28480 S060%963b
425guw2k Sne0o=9436 T AUSHRUTTON BWITEHW #,C, MOUNT 28u8p S060=943b
TELETFTY S5gbnaluls ? PUSHRUTTON SwlTCH P,C, MOUNT 28480 50a0=9434
a25aw2y S060=9438 T PUSHBRUTTON SWITCH P,C, MOUNT 28480 S0sne9uls
4258weR S50b0=9438 7 PUSKAUTTCN 34ITCH P,C, “OUNT 2848n S0p0=Fu3e
4253w29 50609438 7 PUSHBUTTON 8wITCW P,C, MOUNT 2848y S0b0=9436
A258win 50b0mquls T PUSHRUTTON SwITCH P.C. “OUNT 28480 S050=9436
4255wl S060mRule 7 PUGHBUTTON swlTCH P.C, “OUNT 28480 LUTPLELTRTY
4258w37 5060=0U38 7 PUSHBUTTON 8nITCH P.C, MOUNT 28480 COPYELTS. 1Y
4258w33 S0bo=9uls r FUSHRUTTDN 8§«ITCH P,C, MOUNT 28480 50p0=9436
2581 5060aRu%6 7 PUSHBUTTON SwITEH P,C, “OUNT 28udp S0s0=fult
[ELEIR 1Y B060=943E 7 PUSHRBUTTON SAITCH P L, MOUuNT HLELD LEEDLLYR T
A259WYT EDa0aG43a T PUSHBUTTAON SwITCW P,L, MOUNT 28ub0 E0gN=Quls
AZ55W39 3101-2441 & 1 SW-PSHBTN 28480 A255W38
225U 19900592 5 1 OIPLAYNUMaSEG JalHAR ,43em 28uBa 5082765}
42502 19900592 S DISPLAY=NUMaGEG 1 =CMAR _43eM FBuBo 5082«74%)
525Uy 1990=0592 5 A1PLAY=NUM=SEG t=(HAR ,dleM 28480 ENA2=T74%)
A2Sus 1990«n852 L3 DlSPLAYehUMaSEG 1=CHAR ,d3e=M 2BuBy 5082=755)
42508 1990=0502 ] NISPLAY=hUMeSEG JulHAR ,d3=H 28480 §NB2e7b53
42506 1990=0592 s DISPLAYaNUMwSEG {elHAR dien 28ub0 506827651
A2suY 199040592 5 DISPLAYuNUMEIEG {elHiR _U3en 28480 S082=T65)
A2Sun 1990=p592 5 DISPFLAY=NUMeSER {=CHAR ylan 28u8o S082=T7653
A25U% 1990=0509 5 DISPLAY=NUM=BEG 1aCHAR ,d3=n 28480 50B2=7653
225010 19900592 5 DISPLAYmYUMaSEG {=CHAR  d43=n 28080 £082-7453
425011 1990=n5g7 5 DISPLAYwAUMSSEG 1=CHAR ,43=n 28480 50g2=7853
&25U12 1ASRLgD4T 5 3 TRAGSTSTOR ARRAY (&=PIN 13608 ULN=2003A
25013 Im2n=1200 5 2 IC IMY TTL LA wWFX n129% SNTLLIOSN
A2Sugy {A20=t 03]y & ? IC SHFRGTR TTL L8 Ra8 BERIAL=IN PRL=0OUT n129% SNT4LI{puN
225U15 18580047 5 TRANSISTOR ARRAY te=PIN 13804 ULN=20034
A25uUtp 1A20=t200 5 IC INhy TTL L8 HWEX 01298 SYUTULIOSEN
42507 1ARO=143% b IC AHF&RGTR TTL L83 A=8 SERTALeIN PRL=QUT 01298 SNY4L8104N
L25UtR 1ASRa004T 5 TRANSISTOR ARRAy thePIN 13606 UbN=20n32
1250U49 tR2n=1730 b 1 IC FF TTL LS DatYPE POS=EOGE=-TRIG COM u1295§ SNTULS2T3IN
125020 1A20et112 & 1 IC EF TTL L8 D=TYPE PO3EDGE~TRIG 1295 SNTALGTAN
az5u 1875=1438 1 1 IC “UXR/DATA=SEL TTL LS 2=7D=1=LINE GuaD nL29s SHNTALYISTAN
1200-0473 1 SOCKET-IC 16 DIP 28480 1200-0473
1200-0638 1 SOCKET-IC 14 DIP 28480 1200-0638
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Table 6-3. Replaceable Parts

e PPart |c I Mfr
Referenc HP Part ¢l oy Description Cod Mfr Part Number
Designation Number ode
CHASSTS AND CHASSIS MOUNTED COMPONENTS
Bl 03325-6161z 1 FAN {WITH CABLE) 28485 03325-61612
cl 0150-0012 1 C-F .gluF 1000 V 28480 0150-0012
cz 01500012 3 1 CAPACITOR-FXD .01 UF 1KV 28480 0150-0012
ok} 0160-0012 4 1 CAPACITOR-FXD .01 UF 1KV 28480 0160-0012
C4 0160-0012 4 1 CAPACITOR-FXD .01 UF 1KV 28480 0160-0012
C5 01600012 4 1 CAPACITOR-FXD .01 UF 1KV 28480 0160-0012
€33 D160-4571 1 C-F .1 uF .20 28480 0160-4571
cz02 0160-4571 1 C-F .1 wF .20 28480 0160-4571
203 0160-4571 1 c-F .1 wF .20 28480 0160-4571
c205 0160-4571 1 C-F .1 wF .20 28L80 0160-4571
5041-2302 2 1 75 &t CONN PLASTIC INSERT (3336A) 28480 5041-2302
5041-2301 1 1 75 @ CONN PLASTIC INSERT (3336A/001} 28480 5041-2301
5041-1453 1 150 1 CONN PLASTIC INSERT {3336A) 28480 5041-1493
5041-1493 1 600 0 CONN PLASTIC INSERT (33364} 28480 5041-1493
5041-1469 ] 1 75 2 CONN PLASTIC INSERT (33368) 28480 5041-1489
5041-1466 7 1 75 ¢ CONN PLASTIC INSERT (3336B/001} 28480 5041-1466
5041-2304 1 124 } CONN PLASTIC INSERT {3336B) 28480 5041-2304
5041-2303 3 1 124 1 CGNN PLASTIC INSERT (3336B/001) 28480 5041-2303
5041-1467 1 135 &t CONN PLASTIC INSERT (33368} 28480 5041-1467
5041-1800 1 1 600 {1 CONN PLASTIC INSERT (3336B) 28480 5041-1600
El 910C6-3875 1 CONNECTOR, PWR 28480 9100-3875
F1 21106-0001 1 FUSE - 1 AMP 250V NB 04703 312001
F1 2110-0012 1 FUSE - .5 AMP  250¥ NB 28480 2110-0012
Fx1 2100-0543 1 FUSE HOLDER 06328 FEC031.1603
Fxcl 2110-0545 1 FUSE HOLDER CAP 06328 FEKO31.1613
J1 03336-561614 1 50 OHM CONN  (3336C) 28480 03336561614
03336-61612 1 75 OHM COMN  (3336A) 28480 03336-61612
03336-61615 1 75 OHM CONN  (3336A/001) 28480 03336-6161%
03336-61610 1 75 OHM CONN  (33368) 28480 03336-61610
0333661611 1 75 OHM CONN  (3336B/001) 28480 03336-61611
Jz 03336-61613 1 75 OHM CONN (33360 28480 03336-61613
1250-1116 2 124 OHM CONN (33368) 28480 1250-1116
1250-1053 2 124 QHM CONN  (3336B/001) 28480 1250-1053
1251-5586 1 150 OHM CONN (333640 28480 1251-5586
g3 1251-5790 2 135 OHM CONN  (33368A) 05057 M-114B
Ji 1251-5586 i 600 OHM CONN  (3336A) 28480 1251-5586
1251-5790 1 600 OHM CONN  (3336B) 28480 1251-5790
45 THRU J16 1250-155¢8 12 | ADAPTER - CCAX STR F-BN{ F-RCA-PHONG 28480 1250-1558
MP ] 03336-64302 1 PNL, DRESS LWR (3336A) 28480 03336-64302
MP1 07336-64301 1 PHNL, DRESS LWR (3336B) 28480 03336-64301
MP1 03336-64303 1 PNi, DRESS LWR (3336C) 28480 03336-64303
MP2 5040-6928 1 DIVIDER STRIP 28480 5040-6928
MP3 03336-29301 1 PNL, DRESS UPR (3336A) 28480 03336-29301
MP3 03336-29302 1 PNL, DRESS UPR (3336B8) 28480 03336-28302
MP3 03336-29303 1 PNL, DRESS UPR (3336C) 28480 G3336-29303
MPt 03336-60201 i FRONT SUE PANEL 28480 03336-60201
MP5 5020-880% 1 FRONT FRAME 28480 5020-8803
MP 6 5040-7202 1 TRIM, TOP 28480 5040-7202
MP? 5020-8837 t | CORNER STRUT 28480 5020-8837
MP8 5060-9880 2 PML, SIDE 28480 5060-9880
MPY 5040-7219 2 STRAP HDL CAP - FR 28480 5040-7219
MP10 5060-9804 2 STRAP HOL - 18 TN 28480 5060-9804
MP11 5040-7220 2 STRAP HOL CaP - R 28480 5040-7220
MP12 5060-9835 1 TOP COVER 28480 5EE0-9835
MPL13 03336-60202 1 PNL, REAR 28480 03336-60202
MP1& 5020-8804 1 REAR FRAME 28480 5020-B804
MP1S 03336-66602 1 | MAIN FRAME 28480 03336-66602
MPLE 5040-4527 1 FASTENER 28480 5040-4527
MP17 5001-0%39 2 TRIM, SIDE 28484 5001-0439
MP18 5060-9847 1 BTM COVER 28480 S060-9847
MP19 5040-7201 4 FooT 28480 5040-7201
MP20 1460-1345 2 | TILT, STAND 28480 1460-1345
MP21 03325-61101 1 HT SINK ASSY 28480 03325-61101
MP22 3150-0228 1 FILTER, SCREEN 28480 3150-0228
MP23 3150-0227 1 FILTER, FOAM 28U80 3150-0227
MP2U 3160-0201 1 FAN, GRILL 28480 3160-0201
MPZ5 1400-0783 [ CLAMP-CABLE .25-DTA .5%38-wD NYL 28480 1400B-0783
MP26 5040-6898 1 L1GHT PIPE 28480 5040-6898
MpP27 003:0-L8801 20 | WASHER, SHLDR 28480 DO310-48801
MP22 3050-060Y4 ) WASHER, FL 78480 3050-0604
MP29 0360-1089 4 | TERMINAL, SLDR LUG 28480 3060-1089
R1 0683-1015 1 RESISTOR 100 5% .25W 01607 CH1015
Tl ILY0-04%0 1 TRANSFORMER, ROWER 28480 9100-9480

See introduction te this section for ordering information

*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part ‘ci o . Mfr

; . t Description Mfr Part Number

Designation | Number [o| “%Y P Code

CHASSTS (CONT'DD

Wl 03336-616062 1 CABLE, STGNAL 50 OHM  (333BA/BD 28480 03336-b1602

Wl D3336-B16G14 1 CABLE, SIBNAL 50 OHM {333BCH 28480 05336-61614

W2 D3336-61612 i CABLE, SIGNAL 75 OHM  {333GAD 28440 03336-61612

w2 D333I6-61G15 1 CABLE, SIGNAL 75 OHM  {333GA/001) 23481 0333b-b1615

W2 03336-61610 1 CABLE, SIGNAL 75 OHM (333082 25484 033536-616G10

W2 03336-61611 1 CABLE, STGMAL 75 OHM (3336B/091D 28484 0§536-61611

W2 03336-61613 1 CABLE, SIGNAL 75 OHM  (3336C3 28480 N3336-61613

W3 P/D 03336-61601 1 CABLE, 20 - G0 MHY 28480 P/O 03336-H1G01
(8120-2585) UNMARKED W3 28480 (BL20-7%85)

Wh P/0 03336-51601 1 CABLE, EXT LYL 28480 PIO 03336-61001
(8120-2585) UNMARKED W5 28440 (H120-2565)

W5 P70 (G3336-61601 1 CABLE, SYNC FELED] P 03336-61501
(B120-2585) UNMGRKED W5 28480 (8120-2585)

Wb 03336-66512 1 CABLE, HP-1B, IMCLUDES A12 PC BUARD 28440 U5536-H6512

W7 P/0 03336-51601 1 CABLE, AMPTD MDD 28480 P/O D3336-51601
(B120-2585) UKMARKED WY 28489 (8120-2585)

we PG 03336-61601 1 CABLE, i00 KHZ 284810 F/O 03336-61601
(8120-2585) UNMARKED W8 28484 (8120-2585)

WG P/ 03236-B1601 1 CABLE, 2 MHZ 28480 PiO 03336-B160)
(8120-2587) UNMARKED W9 28480 (B120-2585)

Wil P/0 03336-61601 1 | caBLE, 1 MHZ REF OuT 28480 P/O 03536-61601
(8120-2587) UNMARKED W10 2EHED (8120-25877

Wil P/G 03336-61601 1 CABLE, EXT RET [N 28480 /0 G3336-61601
(8120-2586) UNMARKED W11 TRLBD {8170-258583

W12 03325-51604 1 CARILE, I BLANK 24450 B3325-61604

W13 03325-61619 1 CABLE, MARKER 28480 03325-61619

Wik 031325-61620 1 CABLE, X DRIVE 73480 03325-H1620

W15 03325-61606 1 CABLE, VTG 23480 04325-G16065

W16 03325-61607 1 CABLE, PHASE MCDF 28430 05325-6160/

W17 03325-H1608 i CABLE, PHASHE DET 28480 03325-61608%

W18 03325-61609 CABLE, § & H 28481 93325-51609

wWlg 0D3125-61610 CAELE, OVEN OUD (OPT CGOL2 254810 03525-51610

W22 03325-61611 1 | CABLE, DC SUPPLY ZHLEG 0$325-61611

W23 03325-61603 1 CABLE, ALL 28450 03325-616063

W2h 01325-61609 1 CABLE, MIXER 24480 03525-01609

W25 03325-61612 1 CABLE, FAN, INCLUDES FAN (B1) 28420 03325-61612

wzé 03325-61613 CABLE, HMP-1B POWER FR4EN (3325-6i6G13

W27 03325-61614 CABLE, KEYBOARD, RIBBON 28480 03325-61b14

w29 03325-61616 1 CABLE, OVEM POWER (OPT QULY 28489 03325-61616

W30 03336-h1616 1 CABLE, ATTEN CONTRGL 28480 03336-61H16

W30 04336-61617 1 CABLE, ATTEN CONTRODY (OPT 0053 JBHED 03356-61617

Wi 8120-3108 9 1 CABLE, MULTICONDUGT 28480 8120-3108

waz 8120-3108 9 1 CABLE, MULTICONDUCT 28480 §120-3108

W33 8120-3108 3 1 CABLE, MULTICONDUCT 28480 8120-3108

W3k 3120-1578 1 CABLE, AC PUWER 28480 Blz0-1378

W35 0333661601 1 CABLE ASSY, TROLJDES W3, W4, WO, w7 W8, W9, i844E0 053t6-6G1601

Wil, Wll

W3E 03336-61618 1 CABLE, OUTPUT CONPROL 28480 03336-61618

W37 03325-61625 1 CABLE, + 15 ¥ UKRES 28480 03325-63625

W40 0333661603 4 1 CABLE, SIGNAL 50 OHM, AMP OUT (3336A/B) 28480 03336-61603

W40 03336-61602 2 1 CABLE, SIGNAL 50 OHM (3336C) 28480 03336-61602
1251-4288 1 STRAIN RLF (USED CN W27) 28480 1251-4288
1250-1499 1 BNC TO BNC REF JUMPER 28480 1250-1489
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Model 3336A/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 l

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.



Model 3336A/B/C Service

SECTION Vvill
SERVICE

8-1. INTRODUCTION.

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.



CR8

DO :pOC -
@m:@m:@m:[(

CRi2

o |
2t

—C2—

[ZRS

22MS
LIMS

2IMS

8IMS

b

DOCPUCPUCPOCDIC

£TIMS

& PSS

DOCDOCPOC

PIMS

S2M

0THS
02MS
STMS

DOCPOCROCROCROC. 10C

T2ZMs

SOCPUCPUCDUCRIC

N

IIMS

TENS

81n

i

2EMS

PEMS

£EMS
V| Y
[ | R
I !
(2]
2
|

2243

]

W[
éjl;‘[ )1 c3
SIMILAR TO A15 AND A25 ZE%: ®
CIRCUIT BOARDS —RL3= —Ri—
=
Hi! e

" O g ®

—R15— —~R5—
~R16— e
Gzl

W
2|03 —Rg—
&
—R17—
—R18—
A5

03336-66505



153336-66506

A5 s3338-66505/15/25 T T
— KEYBOARD AND DISPLAY 45y

— T IIONTROLLER | wee [
g - I
LBy i SR
[ :
1 5ty s S
| B HbREE flier
MATHIN i 10 €——1— jp yHHD4
‘ DATA BUS 136 13 poHHD3
B EEE f e
1 1 154> 15 )-LHHDO 3 ik
N Y +5YV b
[ 1 +5
. | l 16
‘ [ L | 1 {N,SELECTB
. =R L,SELECTA INPUT DATA_
LBKB ¢ iy 2 \._LRKB 15 |ENABLE LATCH  ~
‘ L 03 141
' | - I i3]y U21 i2
11
I I I Dg. m ; s
i ‘ l 01 By 7
3
! ! 1 D0 2 i 4
i
' ’ \ P/C R23 +5v +5V 5
i ) 1 10K E
-— 14 S
+sy—Ew ‘,8"5557 TRI-STATE
i 1 1 . -— 3 ng Uzo \: SUTPUT :/
‘ ’ I J—}} 18 K 6 RPG ACTIVITY BUFFER
A A3 YReser
| | | Rt 2 — s )
‘ ’ l 8 12]) ola_ RPG DIRECTION
| 1 | ! $7
‘ ‘ ‘ >Q7 R22 R21
i ' | 23 4.7k 4.7k 3 ,
‘ l \ +5v—~1~—1—c-8 gp — = ——— 1 r———1 f———DI5]
+5VY
i . : 1 i | | 16
Lo T 1 5
‘ ‘ \ +5V 66 [5]a]2 8776 +p¥
) | i U1E
14 5 i
‘ 1 \ —2 Y reser ~
| ! . g o ok 4
| ] = =
O
! ! i SHIFT op [+ 0
REG. Sci% T
o
| I ‘ U17 o [0 (N L
1
) ' ' SE _:Z_—l
| o e ]
! 1 Wes ! 7 15 1
[ LCSR | i ! ‘L :
) LCSR
| ! T 1. <r
N L L
S
)
1 +8Y
| +3Y
. lia
3
RESET
’ 8 ok
i L1 0ap
Oa
| uli
. SHIFT g [
REG. oC[6
‘ U7 e B
! g
o, |12
‘ g 3w
i 477
i
4
‘ 3 1 13 11 9 i1 5 3
1 1 16 16
! "SVTE( ? Q{ ); +5VT
NV
' 4 2 4 2 12 10 8 10 3 8
H ° LOCAL 0 4 8 Hz SRt STORE FHiAsE
l DO s23 s3 S35 s28 518 s14 26 s3_ s10 f);_/
' - hee 1 5 9 Kiz srTop RecALL  TFIRE
ON/OFF EREQ
D1 se7 532 536 523 519 515 s21 13) s17 57
CLEAR -— 2 6 HHz FREOQ SINGLE (BLUE)
| oz 522 5313 537 524 s20 s16 s9 ss 8
MRKR
‘ deg . 3 7 dbm PRKR CONT. AMFTD
1 D3 S30 534 $38 s25 513 §31 56 S2 si0



20
- ———LJRESET
_ uibeik
u1s SEGMENT DRIVE
13fp, 0,fi2
141y SIS
8 ng ng LR13
715 o) 1.3K
-— 142 agHe v
i240p op[2 R12
B gc gc A 1.3K
H H M
0 R14
1.3K
\ INPUT DATA__/ R18
LATCH 1.3K
R16
1.3K
R15
— 1.3K
R17
1.3K

P DIGIT DRIVE:

EN7

ENB

+5V 22
)
N
+5y Z

+5V
0

"I.I- RZ2

o5V 22

b
o b= [~ N oo fo Jou pe
l]
(Sem ]

“g R3

T

3

(T
“ RS

|

BLUI
¥3 Crss

LALIL LT T

ENS A

EN1G/]

EN1

EN 12

ENi4

ENiS

S35 S3% $37 S38 CR28 CR29 CR30 CR31

STORE

10

RECALL

317

SINGLE {BLUE)
$S 38
CONT. AMFTD
52 510

750 1504 - 6000 754 180 - 6000
750 1240 1350 6000 750 1240 1350 6000 .
504 750 - - 50 0 750 - |
1
1
1
T
3336-A105

STBY



o= LED ANNUNCIATORS e\

ENTRY PHASE
v2 0LUE L S H
: CR
aLl0C 2 SEC » FRONT
* CR12 *CR20 * REAR
) ! CR27
a CONT » TIME « RPG ON
* CRS * CR11 * CR17
 SINGLE » Hz « EXT REF
* CR9 * CR18 % CR25

:SRQ
CR2

LT, ]

-

]

STOP

-
x
m
=1

CR7

[l Ty

j #* LISTEN *:E;’E"ET %: DEG
+ . CR19
—T—} | CR4 | FRE |
‘ « TALK LMARKER « AMPL
| * CR3 AFREQ. * CR15
1 CR10. 1
W REMOTE #FREG. . dBm
2 CR1 2CR14 % CR21

EN 12

EN 13

EN 14

EN 15

N,
s

3 COMMON
CATHODE

X2 MopULATION

4

2 AMPLITUDE
* MODULATION
CRz3

« SPEED
 CR8

2 BLANK
* CR26

k3
* CR31
-
* CR30
* CR29

-
* CR28

+5Y ] é—l’—.—és,%—m

)
a
m
<

e
)

lcs _Lc1 J-ca lc4 J.cs lce T 7 "o

F

T Jo T o $%1

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
%
|
|
I

Figure 8-1. Keyboard and Display, A5/A15/A25.

8-3/8-4



90599-9EEED

oV

J30T-3£5¢

Ten

—C31—

S9N

£z2n

982

RDE fDDRS

z2zn

62N

—C30—

€3n

Ian

2N

72n

82n

29N

-C24—

3n

C51

oun

G (=%
o & s s s
—c21— -c20—
—c22~ o
—C19— -cR2— ——ch1:
c c
c o 2 ® TPSA CCK
—C5— __
—Rz— —C7— -C3-
—C6—
R _ _ c —R4—
R26 05 = gl
“Ca-
— >
= » —Ll2—
S w g [ < P w
o @ el o O
0
—_J I w
—c26— —R7—
_— ) —-CR1—
[ —~R18—-
c (o ~
n ~n w
-c29—
o| R
“R- —R10— ol e I
L)
N
|
]
N 3 — ] L |
w
R3
————
o
=2
>3
—R21-—
—R22— < D,t_nz
w m
.
w
-]
— — =
— @
<
” c = c < &
A & & 3
NN
S
o T
o — RS1
 — W
_— c
sl —g % 5 st
el =" ~ 0000000000000 000
3 L
2
css
€57



Z
H ps2 u7s A f————=" ISOLATORS ——
ORI Uss h T
FRON D ——|
TRANSFORNER | Lesa 4. J, | [REGULATOR +hesz 45V
- 2 [ - $ +sv /0
= 1 1 f52
ke 36K
&
t ’l _e0AS
l —— A2 ,
1
[Ty — !
! FRON U331 (111 92 AR v
18K RS : [ [
330 us3 £ .
I 45V 3 4 " -
l ioce (RequesT SERVICE) ’(’-‘}?O’ H D ]
P/0
1 R17 p/0
330 R42 ,\d_sd
36K )
+5Y !
! H > . T 1
- M }‘ -
l FROM U332 5§ Y3 4 ' . ,_Lﬁ
R
v ) 1
]
| +5v !
! 5 ll H
R15 uss Rs4
36K W3 sy,
H HP-18 q :E_cq_m_l———
HBI TO0 U401(1) 2
PARALLEL TO SERIAL @ o _
i A/ TIoUTRUT DATAI T +5V S
| *fv RS5
1% R16 L 510
< >_|.Iln 1.~ .6K +5V
FROK V26 (121 ] (Lo :41
@ LACL He-18 CLOCK 0w
' FROR U8 (15} T a7 L us - .
SHIFT - 11
L ¥
r o T h
l i :
oo !
] oe i
T = DF :
-::1 o | +5¥, +5Y,
MACHINE DATA BUS R : |n I
R
| SERTAL TO PARALLEL 4; 83 us4 i e
—_— 1 :
A T NPUT DATAT TN +' +5Y . .U )
36, H 5 :
1 +5v w5V 5% i
e/ {
l @.LML._._.__.—-LML-dg.\ mnplu:‘l J :).’l_ 5y R23 gSéK
RESET + .
' PFROM U16(12) l) ENABLE LK Q . , ; 63
u3s 29 1. |-
TRI-ST '
SHIFT
N_umpo 3} BUFFER 2 )ﬂng :: REG [T T y
| %\mzi e i : A
3 3 LI () G !
R—he—] i P TH :
! N N (TY ! +5v, +5V
7 1
I N . T 4 - £
g
| $ $’ 330 . us2 376K -
e s
.
H
I uss = 5
11
- >o i %
339 36K
+5Y 3
i u3s _%; [> v -
HOC1 13 2
' 0 USTSTT 4DC)
i
]

COPYRIGHY 1979 BY THE HEWLETY-PACKARD COMPANY



i ]
DECODER3

11 LNDR
NC
u73 } LDAC L

v

1
1
.
]
|
i
i
i
|
I
! 51
H 6.2K
I
1
1
h
1
;
1
1
L
]
'
T
]

LSFND

LEQL

HEND,
1
o vt 00t
45V
s SERIAL DATA INPUT (——7l
~. — e P - e
i 0p 0
81p o
*8Yy ] of o
Iu :::: o
'svl—*go RESET T
- iLyLoAD ¥5V $
e tH1 SHIFT ! A
— 50 104 0k i6
§ ;SéK ERL SHUKSFST ik £ "L on
; SERIAL DATA PUTPUT v +5Y UNADDRESS/ADDRESS
ek  REG saf, M ser : r— LATCH N
HDI07 ‘;: :'.‘ ﬁ‘:ﬁ uss VSV 16 +5Y, wn10g 10 -
x::; D¢ o ‘: | SHIFT ’__‘;Cnxsﬁlum
:gz By op T ;.: REG (H] SHIPT a4 1
[ $. : A +5vagieET uss wos
T " "
=—II>52>' HP-1B CLOCK ( [ L] C““R' —
e L)
] 1z = LATL H003 41
o, 3, O‘—G)
‘171 2 n: n: 5_HATT O §
PRESEY $
- A Mon s % .
P54 Hotos 3
H
HDOY A &«
1.8
LDAD/SHIFT CONTROL
HREN ue Y 47

LATCH OUTPUT DATA

CHECK BUS STATUS
(REN/IFC)




+5V1
1

i |
1 1
:
] o ' L 45V,
DECODER? B K 1
al, U732 h
~-308 ! [T [ S S S SO S, - -
VI? ' 6.2K !
1 e
I
H g 7 g O O 10 <¥
i 1 H
i
| I
i
L__NRFD i NAFD L MOT ARADY FOR DATA
T
L boa 10 NDAC { DATA BOT ACCEPTED
! I SR L REQUEST SERVICE
""""""""""""" Y oav e \
P
oAv 53 g oAV L DATA ¥ALID
HRED ST !
NDAC 52 /TP\ |
Lam 51 . ATN §gaem
15 REN L BUS RENOTE
r 1T Y
T STEN
L£01 16 £01
i
3
5
5 2
2
uso il
1] i3
5Y
LDOE 8 I
16 .
S RECEIVERS
DATA ues By
+5Y, QUTPUT 12 9_ ANQSVDRIVERS
120 LATCH % H !
40308 19 3
— IReSET <h i
C,u,cu( ] a7 b108
uss | wonn 33 '_Do—Jui vy i |
Ad o, ] HDOA ¢
—-L:: §.—tinaz J i q 1 jull 9 e o107
a4 P’ HooE X
3o opfiz_tnos Koo g3 _D—I +5v, §6.K |
= e gl ie i [
— g ve ? 2 3013
—Loy a4
5 5¥
- HDOE D_!.z 5V !
‘L +5Y #0105 1 <}_l % K |
1 ! z 23 pI0S
ln 905 .__JD—I 6.2 |
Ues BUS RECEIVERS 1
.NADDRESS/ADDRESS; AND DRIVERS
LATCH _u__.{>_ sy, +1,!
Mnias 30 x®
4"[ % 3 w ! D104
Hnas i »D_slzx *3¥; |
#0103 a4 %ux :
<I’_[ s 20 0103
— LATL #0031 51 _D’—I LU T I
Jemcime Ol R sy !
7 22 0102
0 s _D»—‘Ilk +5¥y [
P54 HoTOL 1 41 %3: ¢
t2 24 D03
001 " _D>—[ 5 zxi
T3
HREN 47

3336-A106/3




22 anED L QT NEAQY FO DATA
10 (_______J!AL______LJM1LJILAEEELHQ__________;:W
s SRS i REQUEST SERYICE
v
1
e oAV L GATA YALID
|
'
4 AT L —_———
A - - - --
s BEN L BUS RENDTE v OAL?
3 165 L HP-1B
STEN CONNECTOR
is 154 g {YIEWED FRONM DUTSIDE REAR PANEL)
: |
3
s 1 /O\
: X ] T
4
]
A s &
2 ¢ ® O
.5y, 7 =
% | . :
: s D O
et 1) T @
1, =
'>_ ! 12 D O
= =
——<°_‘ i 3 ae! plos 3 ® 0
— g < 0 G
_..__f T a; st | l 18, 2 ’®
—<>_ % § = 1 16 DI O]
H 15 Ty o107 =
— 17 19 @
—_— T e ls 2N i 18 3 @
1
- 19
_<’“ £ 14 ugt 2106 20 D ,(D
—_—
—_ s | 2, \
—<>— v i 1 22
3 H 23 315 2y O
gy — . _i f 24
—_—— i t
v d '
19 0104 e e —
|
28 103
|
22 b1z
24 0181

i
|
|
|

-

3336-A106/3

Figure 8-2. HP-IB Circuits, A6.

8-5/8-6



90599-9EEE0D
9V

J90T~9EE¢C

3¢

——— < c
g - = s 8 s
S [
o s [t
o ~ g
—C23— — —c21— -C20-
fe—— —Lze- o @
R13 ROM_ADDRS -CR2— —Ri—
—-C19-  —— —Ci—

[csi}3
Oa

TPSA CCK .
o —_—

le]
13
=]
saio [_vin_|
| £n
L 210 ]
1 |
01N
T
60
|
o
w
|
(]
~n
}

w
[cs2]% L — —R2— —Lli—
oz —C25— —C24— —C7—= -C3-
173 —_—C—
~ S N Ry < —R4—
R26— 0 o s ez
— — 2 -ca-
S = —Ll2—
N w - o @ 3 o [N
o
- = T — )
-c27—
—ce8—
—C26— —R7—
I I — — —CR1—
c < c —R19—
c w
2 S ® 5 S 5 5
™ ~ feal T
—c31— T [
-C30~— —-C29—
] B o
< < —R11— 2Rz
3 @ —R1z— —Ri0- i N
O
I _ o
[
5 (&)
® g s| |s S S <
~ o w S w g I; ) | |
o -
—-c33—
~C34— —C32—
- L —
3 R9
—C35— * o3
—R25— a
—Reb— —R23— —R24- ]
RS2 | -hn
—RS4— ——
—R55— 50
< IS
(@) | s ® |,
—J =
I N — 2
— o
» g
—— c [
— — 2 2§ G g g ”
o c
o o a a L g S— — L |

— R51

000000030000 000]

2N
Tin

£20
l oml
69N
t5dl] | | esaL
25dL
8sn
190

54~ L css
20 cs6 c63 R53 ts7

[Pz *




+15V SENSE
+15v

+5V2 SENSE

+5ve

~15V SENSE
~18Y

|T’70 A-6 03336-66506
CONTROL ASSEMBLY

YOLTAGE SENSE POINTS
ARE PHYSICALLY LOCATED
NEAR J4

(MEMORY)
|
l +5V2
' +5v2
| SR18 |
16
I 10K 1 A————— CHIP SELECT DELAY ———
’ 2 Jroap EnaBLE LSRZ CTSPZ g
1 710 RIPPLES ___ NC c
| P6 & * C%NaLe (|
u4s N
H ' g reser RESET |
TEST uepg 3 RESET 14 HCSZ CLK 3>ELK 2 (:::)—“ CLK
o o 03 < Dy Op Dy [N
_HPD1 4 |y ap |13 HCS1 159 o 13],
! NORMAL HPD2 5 |p 0 4 |12 HCSO 3 Dg P/0 og 7 11 “2 P/0 o Liz
ROMS DISABLED ———— R f o ] e u1 uia ° 1
IN TEST, USED LATCH LATCH Sc
| FOR ROM DSA,
' ONLY.
| HAIK
! 12 Ay ser O
| +5v2 — LT b
| clk U34
! LATCH «~—— RAM C PAGE §
, +5V2 +5V
i e HWR 20 LLRP 1
uz4 O f1s < , ouTPUT h
! (1)~ 203 LNRCE so 2?2 ENASLE 13 umno +5v2 4 ;ESEI
HC al U2z s _umpy HMD1 sy U7
sz 6] 3-ST [z nMp2 HMD2 12y
\ N SJBUFFER ,[3WHDS ~ ~ §  wuD3 i3y
SRMB 12 2 13 HMDA
l SRMA 14 2 13 HMDS L
H CDN 16 2 15 HMDE
V cup 18 5 [17smo7
| 10
! TEST ‘17
| USED FOR e
ROM DSA, -
: TEST ONLY.
{ NORMAL LSRH
u3g Y2 HIRY
' +5V1
| 5
U30 LRBN
1 N_SRMB 4
’ +5V1 —
H WR 32 |1s
11 LLRCR S
waz | Ps % 15 |24 LoAD “
R LSCR *5vi g RESETH U3 Y&
Y ' l \_SBHA ] +5V2
< ' +15V , woa  of LATCH |o smup
T +1L c38 PDS ot o [_srHA A |
1 i ! $220 8p06_1z] o8 oo [LocoN 1 16
o ! [T 4 by FERGITI 3 HCy 43 count up
N 0 P o u23 o b
&5 +5V1 ’ S5 COUNT DN
N L3 . " BoRROW ()43
i
Lo 22 . — asvz T ——:8 el
v 4 +L C40 +L c36 +L c37 T c20 S
470 470 470 CNTR
T 9 $47 J pin iy Dops, e
R ' LWR 9 b 0 (o HRWAL
W L 41 () .E. el o 4 (s sz
[ ] .01 ! M
v l3E 0 LSRA 10 0 ; 8
DY 1 ¥
e T -15v
L C33




22K
Cs2 €s1 vz a1 READ ONLY MEMORY ——
+
& | |
L ]
RESET 1 9 -
~. ~ 231
bCLK S  o—cse
:; 04 opHe ,-\(\?,-\
i gg P/0 , luz ° ?/\? °—ycs1 o
uia o Sy Y To—eso ;
LATCH O :
v +jv2 +5V2 E
+5vV2 24 24 {
ouTPUT j&o g QUTPUT ]
ENABLE ENABLE —
9 HRDO |_HRAG_ 8 3__HRDO =
HRA g ! MG a7 g FTNT -
A~—— RAM C PAGE SELECT— us A 2 :1 11 HRDZ HRAZ 53 2: —&m\“ -
[L1 HAD2 \_HRAZ 6] [11 HRDZ | N
5v2 HPsG, 5 HRAS 51a RYECETTEN K HRAS 5|, Poy FENTTEN -
* HRA o Av [L4 HRD4 HRA4 4] )¢ A1 [14 HRD4 (o
16 N_HRAS 33, Al i:'ui&oj_\ HRAS _ 313) AL %ﬂﬁﬂi\ _‘:
LLRP o NHRAE 214 A1 |16 HRDE HRA 64 Al FEED_E\ _—
b Lk L _HRAT 1l1,5 A1 (17 HRD7 HRA 128 a1 L7207 \
+5V2 L Yreser K_HRA8 23|, | U1 \_HRAB z3l,.. | U2 -
TS A o |2 RHAS ARAs_22157; | mom h:_‘__li.”ﬂ"s si2 | ROM -
9 HMDI S{o U7 op [T AMAS HRA10 19] 1024 HRA10 39} 1074 -
Hupe 124 0 4 |20 3 ADDRESS ADDRESS
| HMp3 i3], 0g}— NC 2048 2048 L
. 4; = 4712
— 13 )
11 TP1
A us |,
+5V2
Nsrn 4y
LRWN
ysac 5[ U46
+5V2 ¥5VT 7 S v X TEvZ
24 16
s s
10 [ (W1 READ/ 14 [ (WIREAD/
— 45 count Up |1 ,—4—> COUNT UP 1 (LIwRITE (LIMRITE
N LRCN” 8~ 13~ CHIP
~————3pcawr ov 7 =P counT ox @ L a1 |14 00 TRew- ] “enasLe
BORROW HRMAG 5 13 HPDY
i1 I~ i1 AD [\HRUAD S 1, A
——(Lom —C lég ; NHRMAL 6, A1 [P21eD2 a1 L3 siPDA
RESET SE NHRA2 7|, A1 1 HED3 N_HRMAQ 4], Fygi 5
HRNA3 4 hanar 3], 1 [T vene
CNTR HRHAQ 15 CHTR HANA4 HRMA4 3 ?s ve HRMAZ 21, A1 P2 weo7 ]
s |3 uewao | |3 nanas g \HRHAY 3 | \_HRHA2 21
1]e vzo 23 B 110 U212t —pas ] KnrMAs 23, |RAM C TSRS P BTEY
o]0 2 e HanAz 10 o2 [e wanng NHRMAG 1]y N_HRMA4 15] ¢
o 24 .GTW/ 5 g g4 HRHAT HRMA7 1714, N HRMAS 513, RAH B
{0 8 8 HRMAB 161,56 § ApDRESS [\LRHAE__Eicq % apDRESS
y 478 HRHA3 1S }ci, Ml{:za

PROCESSOR DATA BUS

T

T

————"—— RAM ADDRESS REGISTER ——"

COPYRIGHT 1973 BY HEWLETT-PACKARD CO.

READ/WRITE MEMORY ——



L |

+5V |
CR2
Y
HPSG 26 | PROGRAM
SOURCE
GATE
R19 R2 usg
150 7.5K PROCESSOR
el o] ———
CR1 Cce €5 Egﬁ; §
SuoRY 3 09y 40% .01 $ s X
fiaad 2 ROM
A : ADDRESS ‘
HRAT s BUS
__HRAB 3
HRA9 10
HRALQ 11
R6
A0k
5v2 +5V2 oY |r }5 e
* |
| | £ L iiﬁiﬁJ
24
20 " 20 ouTPUT ’:8""“1 l}uuTPuT NN RNk
oUTPUT 19
L2y }ENABLE 2L }ENABLE o 21 ° E""B'-El 3 HPDQ l 18
L_tirA0 8], A1 |2_HRDO N ﬁ?ﬁ? 5, ax [2_tR00 rrrari R e
HRAL 7], AL m N_HRAL 71, AL /.H.B.D.?_ 3-8T 1 | —HEDZ PROCESSOR
11 HRA2 6 131 8 1 (8 _HPO3
N_HRA2 6], AL HAD2 | N\ HRAZ 64 Ay (2L tHRDZ ] /mmz__? D4 DATA
HRAZ 5 13 1Rp3 HRAS S 13 HRD3 1z] gUFFER2 [AL_ 4P
\_HRA3  Sig Ap L3 HRD3 ] N_HRA3  S1g A1 (13 HRD3 ] 2 s
HRA4 4 14 4 HRA4 4 14 HAD4 14 2 H3___MPDS BU
HRAS  4l4¢ AL [\HRAY  41,¢ Ay |14 HRD4 ] A 24
K_HRAS 3 is N_HRAS 313, A1 |48 [ HROG 16/ 2 pi2 HPDE
32 Ay (13 HRDS ] . —“-Epi\w [ 17 Hpp7 25
N_HRAG 21, Al iﬂm N_HRA6 2 |c4 Al _ﬂm\ /_HED.Z_l_ 2
HRAT 17 HRAT 17
 MRAT__11y28 A1 AL HRDZ 128 | 4 A1 ALHROT o
| _HRAG 73],5¢ | U3 WRAE 23] ,5¢ 47
9
10244 sobRess 10245 sooRess
1812046 1812048
4712 &z I
1
]
]
]
1]
]
I
' S +5V2 +5V |
lxs (Z)—toir 4 lzu :
R L__14[wiRer, & _LNRAB 1
(s U2 g
TR'KX}‘C CHIP H
N ENABLE U19
3-ST |
3 HPD4
|_sreao af, :: 10_HPD5 A | smnno | BUFFER |3 Hmpo )
N_HRMAL 3], A 1 HPD:z ::::; : ,;_unm |
\_HRRAZ 2], s [12 HPDT ] e 12 Hnn§
L immacatl®, | U1 T } i NTA |
Henas 515, | RAM A N HRMAS 14| 2|13 umps BUS
N_HRUAS S )3, N HRMAE 16 | 25 HHDG
[\-HBUAE 6154 L apDRESS YT ATy !
\_HRMA7_ 71,4 N\HRMA7 18/ 2 [A1HHD
- ‘y Tl;“ |
]
|

3336-A106/1

Figure 8-3. Microprocessor Control (Me



Z1G99-9€EED

(43 ]

2110-9¢¢¢

gM

8I-dH

90599-9EEE0

9y

J901-9€€¢

rn

R13

Ccs0

[csi)3
Qo

2
[Tz
O‘U

o]

Ten

—C31—

Mo ]

—R20—
~R14=

o]

S3n

LY

&
o]

¥on

[ ]

()

1
s c
& S =
—C23- —
Ror:AjJDRS
c c c
- - s
- o ~
9 —C25—
o
o [—
o
(= ~n c
~n n n
o [
—C28—
& c
o > N
@
-C£30~-
<
o
©

—C34—

—R23— —~R24—

5
w

£3n
29N

Tin

-
‘zo cs6 chs RS3

c
o
® S
~
c

c [ong
&)”‘ 2
> -
50
(=

& c
& s < = s
—C21— -~C20—
—C22— Ie)
-CRZ— —R1—
-C19— — —Ci—
[ <
< = P-4 w TPSA CCK
= —R3—
L —Ro— —CS— —_l—
—C24— —C7— -C3-
—C6—
N _ _ c —~R4—
RZ6 0§ = —RS—
= " LéC4-
5 & s c < a
o @ o o o
o
— | ! o
—-C27--
—C26— —R7—
—RB—
—CR1—
= —R19—
[ c ~
5 3 -
—C29—
| a
—Rii— _ _ > |~
—R12— R10 o 2
!
Py
ol
< < (=4 (=4
(] w ] w
o wn o w -
—C33—
—C32—
e o
—/—/™)
= 0%
<

£S5

a
o
e
O
2
4
cs1
(=4
S
o
€55

630N

69N
ISdlII |esdl
2541

c c

[ \n

w @

=4

o [=

@ o
~

Lsn

EED)
gvn
9Td
378vSIa
WOy

S

RS51

cs7

Doooooodddono ooo|




P/0 AG | 03336-66506
CONTROL ASSEMBLY (PROCESSOR)

i
I HPSG
‘ +5V
| +5V ;
, 32 ‘
yeo
| e iy
‘ 261 GATE us vee FA———
PROCESSOR
| 10 ROM'S BG4 _ADDRESS BUS IF U3 1S REPLACED
| U1,U2,u3,u4 R19 SEE SERVICE INFORMATION
150
| +15V —WA ' ROM ADDRESS
’ Rl | e
DIRECT
. 9.09v % . I CONTROL
! Re [ vee
‘ 10K |
L
| cLock PPl —
PROCESSOR@ATA BUS HPDG 18 12 qusy
HPOL HPOL_ 39 pevice | 3 s
1 i g; HPR3 :n SELECT :;_m
FROM B!
PROCESSOR HPD4 HEDA 22 DATA BUS
l MEMORY HPDS HPDS, 23 CS’I\% 16 gue
] HPDE HPDE 24
HPD? —HPD? 25 o
wee ‘ PS -8
|’\| ' AN AN = L2
+15V SENSE 2 u 4 £3
T i 2 E g2
+15v DRI +15V E2 E@ =8
5} had =
i ; +L €38 ‘;” 30 29 28
I i
N | $220 +15V1
i
+5Y SENSE L L3
[ t 25uf
45V ! T T T +5V2
R +L.c40  +L c36 +Lc37 €20
Tt T 470 470 470 THRU
o v €35,41
s .01 PROCESSOR DATA BUS
$ 3 i ; 37 +5V
i I
~15V SENSE At +5V2 R10
15V L1l l —1sv Le 1.8K
[ ! T0 FRAC N CHIP
Y | +\L g;g &) L::C g ;gfs o e murs sz
1 HMOQ U3z FROM FRAC N CHIP
l HMD4 HHD4 41y REC 0 3 LSLE A1119 (18}
HMD: _HMDS Sl
ey HHDE 12| F-F (i1 LhBlE
' MACHINE HMD4 b ° .
DATA BUS HHDS 5 |~
| s : 4
H HHDZ HB1 wﬁ.
I W FROM HP-IB USS(7)
1
| e .
]
P—— - +5V1
':IH-P—EB———' #5V1 sl .[[ ® LWC +5Y P4
A12 | AbpRESS I | 20
L i 1
SWITCHES 1] 3[s[ef 4] 7] & ReA ouTPUT 2 8
| i 19~} ENABLE oy sy - R::;T
s1 + us
' LY BITL 28 u4s3 R1 ONE |34 2
H LATCH SHOT
8 N 28 | 2 _umm_: 604K 7l p1scHARGE
£ » i 5! THRESHOLD
|Z_amnz —
] BIT4 3 g [ w3z lea J_—5 CONTROL
[ituoe 1500pf Tetns
£ ,BITS 32 ¢ 2
] F on X3 J it s E %?01 471
( o 14 [ +5V] — 18] 7
MACHINE DATA BUS

COPYRIGHT 1973 BY HEWLETT-PACKARD COC.



e . 1.2MHZ OSCILLATOR N

+5Y LEAVE THE Jumpe I >
1600f ! I'MoDEL IN cI =
v I TWO. REMOVING
N is THE INSTRUMENT
DECODER
L2 u2s o
120uH o
QUTPUT G
+5V ENABLE g,
SA 03 [
38 START/ NS o ‘ ‘ A
vee STOP oo 8 ———
] v
o —  —
vag |38 1 1 ’ I ; R
G SO
53OR P3 R7 ‘o Lt o foK &7 U sy ‘
REPLACED 4.99K $9.53K . 121uH 160pf
ZE INFORMATION I \ S —
-5V R4 +5v
viie azzsess | RequeST services 1K !
T (HNBA) is L —
4 (HNBASI 1.2MHZ ECODER
DIRECT 34 HDC3 SERIAL INPUT DATAI> 19 HP-18 v b Ute
CONTROL 37 HpCo IRCUIT e o
36 WDy 7 iR &~ { outPUT 0,
LSLF FROM FRACTIONAL N
38 J CHIP (AY) U8 (35) O —Hﬂﬁ—“C}E"AB"E 02
Yo U39(3)
Ja(10} LSHB 1
2z} e 2
cLock 127 13z L
L HDSO
L sy ]
DEVICE
1 HDSZ. r
setect Y Doy 1
- ete z3 I
READ/
wRITE L& MuR G
o
- &y
4 3
3 Sz
=3 B
Z¥ E<
2 B 29 26
,
PROCESSOR DATA BUS
h INTERRUPT TO SERVICE FRONT PANEL FROM U8B
cRAC N CHIP INTFRRIIPT FROM HP-I8
e INTERRIPT EROM FRAC N (SWEEP [ IMIT)
Y A1t19112) 3 r
| f2I% FRAC N CHIP U39 1 HsLIE b
=3 A1iI13 0181 2 U4l i2
13 )
Hs16
- TURN-SN
A~ INTERRUPT—
+5V "SI’V LATCH
: s
10 + SET 13
Mk aerer o2 +5V L reserU42 s
pso | HKEI & 11 10 3 REG |5
> 303 0
PCLK {34 Z b
LATCH - 12
i v
LScR
o
seT P/0
+5V2 3 reseTU42 .
was REG -
1 10 3
R é:&—-cu W11 u41
U 2] NE] 11 L. vat 5
v

BUS




_ —— —— . —_—
. A4 1
_EAVE THE JUMPER CORRESPONDING TOTHE [
MCDEL IN CIRCUIT. CLIP OR REMOVE THE OTHER o
“Wl. REMOVING THE dBv JUMPER CAUSES N
“nE INSTRUMENT TO DISPLAY dBv. 1Vrms=0dBv +5Y
- +5V l1s :
-3
T R12 ¢ R13 ¢ R14g R19 QuUTPUT ’
= 10K 10K 2 10K$ 10K ENABLE
-2 U3z &8P, HMDD
—Z " 2 3-ST |3 #Hmoo <
_— 8 4] BUFFER .5_“"01—!_<< >> N
_ 10 3 HHDZ — <é§%>‘ﬁ
~: 12 11 HMD3 5
T ¢ 14 13 HMD4 ‘—<%9>7T\ :
3 S Hr—nos |
: dBv H 1 4
| ¥ . —
! [
- - - . -
= 4
== 10
T +5v2 .» " |
-C @220 :
= () LsH -
— () v
~T
\:_ +5V2 +5v2
20 20 -
1] oureut 11 outPUY
2} ENABLE 2} ENABLE —=
- u28 uzs6 —=
-z 3-ST 3-S7 -
- 0al2  HMBLO BUFFER 1 |3_tmpe BUFFER L |3 HeDo -
= P4 o s B —or S i =
- 33 S HMBLI " 9 ; 3 HMD3 : 3 HPD3 | -
— _ Ge 12 HMBL4 12 2 i1 HMD4 2 11 HPD4 1
- Gp[i5  HMBLS 34 2 [13_HMDS 5 [13 WPDS N
T 0g[16 hMBLe 36 » |15 HMDe ¢ WMDE 6 » [15_weDe i
~w Oy|i3__ HMBLY 38 2 [27_HMD7 V HMD7 18 2 | 27_HPDY
~ 10 $10 -
v
PROCESSOR DATA BUS —— ./
TZTIESSOR DATA BUS T0 MACHINE DATA BUS PROCESSOR DATA BUS
__________ MACHINE DATABUS o FRMASND ¢
/:INTF_RRUPT REGISTER; 70 PRACESSOR DATA BUS
NT_PANEL FROM U8 /i
20M HP-IR +5Y 2
(SWEFP [ TMIT] \C
14 —
1
2 % outeur )
3 ENABLE -
4
: u3zs ! j—"m'; 01 —
N TURN-ON 2 —
3-5T  Ela aunp
A= INTERRUPT==N BUFFER 4 [12 wan3_ |
477 MACHINE
HIGI DATA BUS .
—
v
{
[
ST8Y &
(
PS5 —
g o _—
MACHINE DATA BUS —
]

|
|
|
|
|
|
|
|
|
|
|
|
%
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|



—1 bl3‘1

+5V A3 .
™
R12 <{7 +15V —P&ﬂ<e—,;+15v rl/w
1.8k -15V —HABL L -15Y !
Lec i1 1 HEC +5y] —dSde K 45V
HEC, 13 L
+5V — ——— HEC
FROM U32(7) @-HSA-C-f—“(e%I; HSLC
Ril HINYI 13 il HINY
1.8K ey
13 T0 U9135) <—1——.-—LSLF
12 HINY AD | g [ LRAD ”'\1
- ! S
He o, HPMC
— o2 —5 s HMD2
HD 3 3 HMD3
| ui04 A HMD4
|—ung e G HMDS
| ——Lite L2 L HMDB
. | HMDT " , iw S Hro? v
1
Y ~
] T
_ .20 L +15Y é7
— i —— =15V
a15 16 T
+5y1 —Ldide < i +5V
HED 1 &———— LWFD
+5v2 : &L LWFS
i 9 1oy
&+ LRFF
K " - —— HMDO l
OUTPUT
2 [ ENABLE 3 z E J HMD1 A4
queT : : L1 HMD2
3 : il
BUFFER A T~ HMD3
HHDG 2 3 we |—HiDa HMD4
' 3D : e Lo - i HMDS
! T 12 HAE L {1 HMDS
HADS 14 ; 135 HPDS —Htin? —1 —— HMD7
HADE 15 2 {15 HPDe STBY 13 —— STBY
y HND7 18 o [17 _wWPD7 ' wiz !
o 21 O N
:}7 47 +15Y —LE0 Lt 415y %
15y —MABL L 15y ‘
22CCESSOR DATA BU 45y] —4dBB L L1 45y
—
—— WACHINE DATABUS ., RN Eo—=LE L LSIF
10 PRACESSOR DATA BUS HPHC g HPMC
P LWSS. 110 i LWSS '
7 7
WhiBss 1 9% i1 (RSS vy
qo0 | 8 — HMDO .
; T
HMD1 I 7 [
L6 e_x_::gé |
T .
HMD3 : 5 : ; HMD3
D4 A HMD4
HHOS —3— ; HMDS
DY
2 DG
siioing o7 L HHMD7
EEREEE N a4 TV wer ~
T —
4 U 7 [ %
$ SVL%sR' 1 ' sy
T ] —— LCSR
2 K———+ LRKB
sTBY @ HSBLE 3 E E HSBY
LWKD ! 8 [
PR PO S M
HMDE | 10 L > A5
- —— HMDE
o5 11 L1 HMDS
4 ' 12 1
wos g L1 0
HMpz ;14 o
: —— HMD2
HMD1 ; 15 [ HMD1
[ HH00 16 s HMDO
Ps ' L/
bsey 7 10 o W22 HSBY POWER SUPPLY
— [P |

Figure 8-4. Microprocessor Control, A6.

8-9/8-10



-J1

u1

1

B

—CR3—

PRECISION
CRYSTAL
OSCILLATOR

—CR2~—
—CR1-—

A8
03325-66509

3336-109C




'f_A_
{ CR1
> 1) P
|
\2\ /\ _—
7 ¢/ Q2
| 2 Q
! CR? 10K
>3 >——
2R3
. o ca 3
| 1000 13- 3K
3

. 7 A

Olﬁ 6/
| $2 N

RS r

' 2K CR3

R1 6.19YV




Rb
10K

R3
<$’3.3K
7%3
s~
P
cr3 \
6.19V

R4 47
is.lSK

El
OVEN

MECHANICAL
FREG. ADJ.




MWV
— 20
oo,

——AAA—

El
OVEN

MECHANICAL
FREG. ADJ.

RS c3 J19
100 A e M~
NN &-J &rz N

A4
AV

Figure 8-5. High Stability Reference Option 004, A9.
8-11/8-12



-R158-

—er—  —ar— |

223 a° o ~8/¥—
b, —T23— b o J -ind-
Aty -612- A 11 @ T o
(- - < —52d— 9 LE O - | NI ~§ST3-
| - | N o w0~
PR e | Bk TEL_2I0 @l ey r RBIZESE
—/ 84— i
© D 5, -sa- Sz ¥E Il —geu- o2 —9— O °1771° gt
H O | — o < o~ —26H— (&) | ~ o™ <~
i ~ ] ° w0 Hmmmu ,._J 8o el -8512-
ﬂwuuxl{ LR - —4 1 —ggy— | 012 ] © |_h 1 l_. © — 1513 —
—£24— | pese (4 | 2w J 4 29 e
TEMC L || DRSS T ERy —ew- % | 22 I~ S5 0« gtn
—fdi— om 1 Lom o T 20O _ ST o
e | 1 1his IS & ns ! 1 am
Q77 3l zgent (R - 8o 8 08 W SN -1
o & | § 5 > LEoT —/BY— _ 2ty O & T s -9G12)
' _ B [ ! _MM ~/{3d— —38d— chuC [ " v 11t
p— o
9 - —8Ty- _ i1 —9%d- [ Sogr
Q- ' eIl w ot L OO0
T 2 O —e-poamr S SS5TheS . O E
gl o8 | o G R S
—BYy— T —igd— i g om0 < o :
L [ (Lt 5] 2 1074) %
o
a_.,h S " @ ¥ —29u— o~ >t 2 ' U ~ .
2n __\ sn _ NO _ Olefy | = —134- - on < ol B
1 _ I —e8Yy— =] ~NO sIn - [ w s = “55
— —g5y— G P ~e D oD =20
s4— | —5u-  ¥Sd «'% ou- palo il I = o
Y D =A & i !
Sns —wr— o -s0d- | w L =9TTH- @t 1 &l
—sty— | = S~ i ;I - o
1z & 74 _ ol (2 °8—2011— 3 ° = 04 0 A oz
W< o —123- > > | o ] T o — | i
« .gq- —21— ZT§%3C e -1024- [
] —e4— —s20— v E 1013 -1023- —311)— i

3336-C103

A3
03336-66503




IGNAL SCURCE/AMPLITUDE CONTROL

A3 S
03336-66503

/:
;
!
l +15V1
REF INPUT !
i
" w11 LH Cosl Tég
SN € 10¢
R11 10 1 2
} 68.1 CR1 EEE>‘3
i -15v1
T —— | .
A ! : 100uh
| " l w3z | Ji l l -15V1
Y
! 17,18 | Vs (78 ) c17 c72 ,A~——— PHASE UNLOC
| -15v ) I\ i /I T l L4 $.01 ;I;z.z
t 1 1
! ' ' 100uh EXT REF
! Vo [ [ ces ) A— =
! : | P ' E ;F J01 _L -15v2 DETECTOR™_ cas
i [ ] B 9
i b oy oo L cse +L c33 " : Q'
I : | i ‘ E .01 ;E 1
! LRSS 94 i '3 LRSS v c9 c8
) HE | i +5Y 1 33
| Cl | W T
| L | e
HNDO 8 4 ! : N 18 HMDO - > 8lg D‘ 3
I Y v g 1l gh yg oz
: o : 3-ST
| : ' . | ? BUFFER
] 1 13 7
- b v v 47
| L |
: HHD1 74 [ 17 HMDL +5v
N 11 7 1 - > l
| P | 18
i wss 10l i < Ulse s +5V —pQreser
» i H " AN ENABLE
b e | slop UL0 T3 (HI AN
' P e [ LATCH
1 l [} | 1 $ﬂ
] [} 1
' [} 1
P a [
1] [} 1
: | i | 1 L7
P i . 100uh
: | i I : [_JVVw\ i . +15v1
T [} 1
19,20 N 1 _L _[
15V ¥ L ANRRNHER L ] Fé? g?;
b ¥ o J_ 1&5 h
H I L HE ce7 u )
H I b l ! $ 01 l l +15V2
! H :
I i ro cs1 L c32
! l e l ! %;.01 q; 15
] [ )
] 1 ]
I o HE AMPLI
I ;
| 14.15,:55 I i i sy | : L2
! .5V P 1 14,15.16 e . . . . . . . +5V
Pl ’ Lee Lew Lesa Lo shews Leo ok
I ' ' | : c24 c16 c28 34 cze +lces c2 +Lc31
s ! .01 %.01 $.01 %.01 $.01 %15 %.01 %33 R33
l A4 ] | ’ 10K
1 1 ]
AMPLITUDE LEVELING N
T J23 w3 Jz3 R36 BALANCE -15V2
: N AN ZA3 .
¥ ( v T15v2
l RS6 | 7 R61
49 L
i ! ! 10K $_01 R79 8 |2 3 47 RS9
| ’ ' ik {7z e i
! <b ” ' <L 54 RS7
L | | 150f |3 u12 1ok [
) ) ) ¥ L7 QS?%gg +1sve 10K
AMPLITUDE HOD OoO—E—
INPUT | {7, |5 471
| -15v2

-

COPYRIGHT 1979 BY HEWLETT-PACKARD CO.



PHASE COMPARATOR
+15V1
30MHZ ﬂ R28 R27
ADJUST £30 L 316K 10K
< Vo P2
10K ]
REF TUNE
-1sv1 R2E +15v1
TP1 27 R32 C46
$ us 6 J’.K .1011
b n —
R21 ’ ’j>/T7/,447 47
1K l +3 N
R19  ~-15vi1
G €13 100K
240pf
R24 R23 R22
2.2K 5.11K $3.16K
-15V -
! 15v1 1 ca RS +5Y
L1 ~510pf 470 -
1uh AV R6 16
w3 5y —ZinkE i ser  of2 1
ASE UNLOCK DETECTOR S10pf 23] reser
f— PH NLOCK E e DUAL 1
R13 % 9K e 1MHZ
4.7K 5{ue 13 CLKEF
VWA~ v {r ‘T() KCLK
CR4 ) U2 o
10
Es o R18 el
< R14 10K ]
c8 21K AAA-
33
I ¥
| 1 2] 33~ P22 30MHZ
Paus— 30MHZ USCILLATUR:;
R41 g
+15v2 1K
A c37
R48 .01
470
L9 P3
0.3uh @ 30MHz
Tca3
%7.5pf‘
L8 1 c44
5.6uh +15V2 7+ gg(z) 8.2pf
Y1 R45
30MHz 14.7K
ml O
« /CR8 il
R42 R46 Q P
200 14.7K y
c3s | R3g VARIABLE GAIN.
01 33 21K
. +15V2
v > R72
$ 47
,4——————AMPLITUDE & AMPLITUDE MODULATION CONTROL ———o—\ cs3 L
-1 R78 < R77
' +15ve 100 $ 100
r1sve Rez2  Re3 $R82
2 147K 3.01K +15V2 |
R33 10 11 15 IE +15V2 R84 R73 7 5
’ 10K - RX RY R83 $ 3.01K N 475 R76 e R93 4;;
: ¢ 1
TNPUT Y 30K Lysve  RBE | Tpa e TRV
34  ANCE -15V2 ULl _11a 2 : RE7 =z
" o} + MULTIPLIER “~3 1K 3; :
~— 861 our U13 1 M 5\ R92
47 RS9 + 2 + T4 u1s S JK 10
T - - RE9 15v2 > ke
§R57 N — 4 +X £8.87K 9 5,12
19K Y, .
l Rg7 RES 7 3 13
—~ 10K |
Y +15v2 4.99K 81 RSE;:IRUUTPUT
6.81K BALANCE 23%
-15v2 v L71
Y  4.7uh




30MHZ REFERENCE DIVIDERS

_ A/ DUAL +/+2 _ R7 (551 R
" 1HHZ 1'{8 ‘{/1
+3
P N R8
68.1
28KZ
100KHZ TO 30MHZ r
5V A5y SYNCHRONIZATION =N ¥
+5Y 18 bR17
RE |1s boik A2l .2 0|3 1MHz 22 2k OV
4
+5v 208K 2cfser Nk oz | —Cpo fas o : NC . ulss . sy
40 R AL 2X5 CNTR™ 5% anvg B
z 2 0,17 3 TG R2
T AN K o 1MHZ RESET A 4 SP €K NC 26.1 v
5 6 EgZCLKFF o DUAL-D :
HCh ek RESET B +2 0,13 100KHZ :ﬁ& SET F-F
1% U2 9 11\ RESET ] NC
g [ u1 0, |4t NC LK _ 1.5
R18 SET b CLK BleS) 2[g 1z
10K ‘y b LK Bie2) Oy 100KHz
ok R3
$ﬂ 75
i >OZ 13y 12. 30MHZ
}:g
l r
- 37 ¢
TP3
& 30MHz
2HHZ
4 caa
8.2pf
VARIABLE GAIN, 30MHZ AMPLIFIER
+15v2
S R72
$ 47
c53.L
-1$ R78 3 R77 59
100 < 100 |0/1
N 30MHZ T0 MIXER
J_ ¢ (YARIABLE AMPLITUDE)
€58 L Co1
R73 4 : : +15v2 220F T Sale ot
3 L7 P 22pF .
a7 R76 R93 1 2 R88 v
A7 G| | V14 u A7 4.7uh §4-75K
T €2
;E .01
—_— R92
J13 1 SN0 R
9 $5,1Z
R91 <
249 L71
¥V 4.7un
P

3336-A103/2



R7 Ci J10 1o
1MHZ 178 . REF OUTPUT
VWA 1€ £ - 1MHZ>0dBm
R8
68.1
13IKHZ TO 30MHZ F<
AT SYNCHRONIZATION =N |
:
- ’ !
— +5v ’
R2 '
NC 26.1 SV ’
-2 NC H
— - 1.5 l
NG 16— 01 — —
: c12 ! " Al '
- 100KHz . | l
75 J8 W8 g8y |
£ LN \ 100KHZ REFERENCE
' T0 r+N.F PHASE
- ! I DETECTOR !
! } |
! I {
| S U S
' S —
| ) |
' J4 1
- 40, Y y 2MHZ CLOCK
I I TO DAC COUNTER
1 1 I}
I | ’
v v |
| R
1
: Jl
‘
.
30MHZ 10 MIXER
(VARTABLE AMPLITUDE)
o ~ 1
|
'
'
'
i
!
- Figure 8-6. 30 MHz Reference and Dividers, A3.

3336-A103/2 8'13/8'14



! -2€10- ~psTH-

1 ' VoL ~ | —R126- -SH1I-
— — -~ L 1Ly [
-v0TY- 923 ~ 50 3 ot ~ ©0 & ~0¢eTH- ~ , _ MOTOOND ] e
5 29 et ——t O -0&td- B | - LOWWDOLD | o~
kU LN = At O I a0t O ~ T v Surtur s} et
0 o roro o Frew ) ©OTanm 1 0p13- < cacare | 2 | e
- o 1! Y] Vil e < PO -GS TY- "o - o
by - Q T Py < - O 3 Vo ] |
2 E T3 3 3 BT S | | o 0
i e ST 2 Ldw L 11 _ w0 =) S
T ~ . Ll iam
_ lhle 1k o2 R LR = e 2 Y e
AR-oa wnw S bl Vot _ _ _ &= — O D NNO —~
aaao by & - z e
oo oo S S35 0 CCRD_nRCC
il il T g paly] Lt ® o a = o o |.m\..«u_|. SRR
| T & 2T b 2 & e m b 5 AL ES
~ O o~ “oT T = O 2 & = - wm_l pay
© — oy |l ¥ & Y- v o - - o
I 7T N _ ' mﬂ |w¢ m H |N. N
o 1 ] a “bETY- o
_ _ S ST @ < ~ g -£BTd- ©
" 8Ly T S P S = y 2974 -
SR gaam o & & -6 T4~
MOV oFoy: 2 0O 1 -5233-
= | N —
ST = o 55
b Mg o~ 2]
M W g @ > Qo = b S -88Td- &
v n o ! -GL13-©
@ n_n Lot TO o
[ @~ s < 1 .- -
M mM I~ po. ~ & & 9814 . _
b ! sog - sl v i = @ " o ~-{814- ™
HR e~ NI N cvx - o = i = = —-p8ly- @
cwEve II3 M > < =) S 2 T o P-z8md- 2 5
oxoxo Eer - - ﬂ [
A ] o5 a -8911-
[5) — &_ _
< <& <«
™
bl d _ o o = | O = -] o o T A
ek ] o =] = ; o hund [« Y 1 Q
oo R K 2 ¢ - | Lo
L Anm O L - = IS 1814~ 0w
o (&) ™~ b
© NI o ; ot — 6.TH- o
1| o xxaea o —2¢TH- @o o 8L1H- =
CT - e oTeEd S
CEC e [T L cteweg o, v S L
P — - M =) d - - = =
i« ma > v e |03 O TAE
o — paul I -vi1d-
78 TNE

3336-101C

Al
03325-66501




rp/6 03336-66501
VOLTAGE CONTROLLED OSCILLATOR
L AL voLTAGE CONTRoLLED oL 30-60 MAZ

OSCILLATOR (FRAC N) +15V
¢ s R186
‘ 681
—_— [ — ' l R187 > tigz R/CO ADJ.
Al €178 +I c173 gRi87 & CR163 T 47 c179 ™ 297-363uH
J1 8A W18 188 ;E-Ol $22 : R198  R137 ;_smpr L162
VCO CONTROL _i NN ; _ 9, 03K 136
From Dot | | - J.c1a1
| B sz,
. T Vl7
I A CR161 1174
I T 100pf +5Y
1 T
S S p—— | |
'
i C T v | R134 6164
Ab J4 o | Ji 33
A . : W
i —f—(éH—}“)-*—l R1%S €177 1 R1S3 NN .
+15V P! ] ! v 1 +15V . $ -1 ¢
c176 ]
! B | Lciez Loiesslcias R131 Ri8s
. o ' 5.11K| 100pf 5.11
) [ 1 .1 1 15 p CR162
' [ ' . R192
i i I ¥ ’ : v 10K
1 [ 1
1 [ ]
! . :
{ A A vCO CONTROL VOLTAGE DETECTOR
1 ! ] e I : ~I5v— DETECTS OUT OF RANGE CONDITIONS — X
. : !
i P P R171 +15V
| T L161 1.47¢
1 +5Y -—f——(é:-:%ls : v . . +5YV 8 R4176K6
‘ D +J_ €171 J_C169 J_c1s4 1 Arr—y[H) VOLTAGE T0D HIGH
L 15 1 1 .
1 A R165
‘ i ‘ ' l ) 100K .
! [T S T T W )
i i : R172 -15V |
| . L s
! ] LY 1 47K
| : I : : 21[ : R168 U33 7 A (H} YOLTAGE 700 LOW
& ' 10K
' LT -15V A1 2+ AT S R163
$ 100K
I — R167
4.7K -15V 15y



VCO BUFFER AMPLIFIER

1
;
!
+15V l
+15V R%‘;é: c161 i '[:/_o—A' 03336-66503
R170 [ o veo 30-s0mz ‘ SIGNAL SOURCE ASSEMBLY
2 4K R162 ‘ TO+N.F 1 1
a //T:> 0161 ’r__-__________ ,
L163 1_ ¥ D vz
-5V 10 C163 jsR174 % AG o O
A .01 5.1K 1—1—<€H—>14>—f—l L151
Rig2 11 45V, ; =315 Yy ' ' +5V
AAA ' [ t
g???x W " L——f~@%ﬂ—f—>15>—+—J l_c151 +J_C157 l_c154 J_C158
R162 a162 H R ;E,01 3;15 .01 .01
e [
/70163 i i
- L153
R176 ! ! 100
T 47 ‘ ‘
—
R188 153
5.11K Ry g s P .01
113 14 s H N N N YAl U1
’_7 >R183 W : ‘Y . ; AN
1K Rigi Vo Lo R157
& 330 o : a7
! .
) v R
1 | e T T
] AB 1 ‘ 4
D
: LRAD 9>‘ 9 ro
] ||
Qo B .
&1 oa o L2 HMD2 65l s J3 l ‘I
 4lppU28 |5 s < S;Zji—é s@'\ RPN 10 & Luss 3 ok oA lA4__AUX OUTPUT ow
A e B S
! _1:,> 6>E_i<s HMD3 121 o opfd0 VCO=2
. g
’ Iuiz
i i

3336-A101/3




9 30~50MHZ
n% 5 vyco
+5V v1r OL—_} T0 MIXER

L152 R1sa "3V
A0uH 2. 2K 16
30y ser
R156 RESET
- 2 100 I 8 2=k
= 1 10
C1586 9{U18
R154 01
1K
AUX 0dBm
DTECT ON (FD21MHZ) 21-60 MHZ
AN

Figure 8-7. VCO and VCO Buffer, Al.
8-15/8-16



U

U1

Q2

CR12
CR13

-CRS5-
—R39—~
—R36— —CR6—02
og “R38= —CR7T— _ps3 _Ryg—

—Cca—
—R37— —R41-

Q7

Rl
R17
D
§18
D

-C143-

—L132—
—C144—
3336-101C

'
L\l
~
-
o

]

R [ S,
— L3 —
[:3132

-R102- -R124
U32

-R101-

—C19— —L1—
E291R130'
Qrpe1

uzs

-R144- OTP7

CR131
—C141—
-R145-
~R146-
-C142-

—C21—

ua7

-R149- -R152-

u19

uz3
Al
03325-66501

v ]

-R138-

-C135-

-R141-
uis

~C12-

ui3

—R24— —C11—

-R162-



B T 03336-66501
PZOAL | 5% ColNTeER

|
|
j

" L132
~5¥ 15 . ' ’ ’ . ’ ¢ ’ . ' +5¥
Lcias Lciaa Leise Lciss Lciza Lease keis7 Leise Leiaz Lctao
i $ $ %.o $.01 $.01 $.m $.o1 .01 01 o1
i
ZII
|
| veo
FROM
0161
i
I _ N ODD/EVEN L~ PULSE REMSVE——
i Ay LATCH oy
RiS2
| R149 -
' 10K 15K A~
| +5Y i
|
J R144
$3.3K ;
i
T
1 i
I i
— :
1 AB 1 ' i
5 L
w3 Lie GROUNDING TP8 LOADS
MR ALL ZEROS INTO e
i B2 I > L L1y “N*LATCHES P8 + i
I 3 100
I ! i E TRE- R142
| o usa2) 5§ Lox
5 [ SDA"{:“
I LATZH
] P3-
! HACHINE 2 s gL Lig] meser
DATAA 3 N BUS Ul4
BUS A 1 +5V : p/0 :&
| | i +5V 45y e x
i 4 TPE —3b ik
i Tp1 R130 : CR13
! ! 2.2K » H A ; rl*xl
' | H .. g
: : 10,1314 ve o ﬁt ¢
H b cLk o : 412v 3o P70 mid
i u2s 2 _ . u1s
CYCLE -y +C141 s ox '
' HINV 11 11 13 vzl 45@_ i (1 R141 R138.LC135 15 b—J
| FROM U1 (12) i ® et 4.7K $12K $.m
3 CLOCK  ap2
! i $ %RHS API3 -5vY
H LStF a8 IS BN LsiF 10K R140 we
| I 0132 1% R
' ' i ' SLEZCS conrhoL]
i ]
i
| | bl
- e
' HSLC 12 sz HSLC Sk
HEC i3 1) 13 HEC 3
FROM [W
t U18(10)

TO FRAC N
ANALOG CIRCUITS

COPYRIGHT 1973 BY HEWLETT-PACKARD



+2/+3 TO REMOVE A YCO CYCLE
— +3 WHEN A 1S HIGH FROM FRACTIONAL TN AL
+5Y N ANALOG CIRCUITS DELAYED e L
-5¢ R151
Ciac 10K |
21
vCo+z
SET P/D
ﬁ8»%6557 u27
FRON VCO = L
Z0-50 HAT —3Cpeik Fop
22k [
4 veo
PULSE REMOVE
A~ At
-5V
R1S2 PULSE REMOVE
10K #A— TIMING LATCHES
i
| L
; et seT seT P/ +5Y
i—dﬁnﬁs:v L—ﬂgnesn A Yreser
—3, P00 o LA L —i1 3, ‘Eﬁ R152
bk U30 bewk U030 13_bok fop 10K T
e J-K 1
§ = § == §
i SHIFT REGISTER
B ATy NINES COMPLEMENT OF N LATCHES —
y g =
[ i) .
® ..
oo L
SD OF
/—I‘ LMCHh A=2nd MSDE EN
i "5‘5,1 U14 oA
P/0 15 7 AT
pA P/ oAfR—— ——15]0a D8 P/0 o8 "
08 s 13§ ps ot :g Juiz

I oo P/D

oD}

e o H ——_X-;J oc
—p CLK ik

F— CL‘ils L_’.L Cleus

- :lD
B

dk

LSD BITS 2,4,8 ——

UP COUNTER




VCO+~ N TO VCO+F

SYNCHRONIZATION

+5Y
B
T0 R14% L13“3
3 . 0131
SET ] C131
LA e !
* 12
DEP/D R132
Uzs a2 75
LATCH CLOCK VCO.- NF
+5Y
R152 & +5V
10K R146
10K
(s p—AC)ser |_ set W yser pro
14 JreseT 13 YReseT B jgnessv . 24 9ReseT U29
135 pro ol o AL 34y PO off J-K
g Y 32: LChok U24 l iChok Y29 S o
- - JK
-Fa - 2 - O CXCLE STARICRY T FRAC N CHIP
FoFaf FF F-F o ° g (281,26 (3)
CHIP erocK
& pERTE VS0
N Yoo
SYNCHRONIZATION
TP3
1r2 LOAD 2nd N* P Y —C) 10 u3i s
®
et uz1
RESET — U Aiorn L—1iYiom
L p/0 0D 14 hoik  omaxpi 2 2 14 5 ek preeLe( AR
pcik U13 v up
J-K ENABLE ENABLE
F-F et L P —
i e us o8 Uil
———illpe 10 —ipc 10
——2400 CNTR ~——3400 CNTR.
+5V
I R136 —— 2nd MSD N MSD
f 10K up COUNTER — YP COUNTER

LsD BITS 2,4,8
UP COUNTER

B

RELOAD (SO
BITS 2.,4,8



R133

(:)TU U3l el

H

+5Y .
L133
i
2 s : 0131 :
C131
56pf
R132 H
75 | A
w17
, J178
V0O NF V! TO PHASE

! COMPARATOR

10 FRAC N )
ANALOG 47
i
|
H
i
i
H
!
TS TO FRAC N CHIP
U826, ,u2643) |
i
|
|
i
i
TP3 i
WLOAD 200 AND NSD "N* Pl v

i
|
H

P4
@ 1
¥CO+ NF |
FLYS - 1
L 1adreser I
SThu i o
3 pok U3
J-K 1
PRELDAD (SO i
3175 z.4.5
PRELOAD ‘
LSD LATCH '

3336- 1101/1

Figure 8-8. + N.F Counter, Al.
8-17/8-18



-R126- -St12-
-gE Iy 7 _ _
L -05TH- o F~“ <
[ [ BTN ) 1 ~0p12- N - M..
oo o -5¢TY- -0 S !
Oyt o - L\
o0 Y [ 1 _ ~
[ @ - . w o L, Pl am
© 1 PR TR ~ O ir o o s « S -0%0 0
[ a o 2] O 0 VNt
il i - = haSaperereigid
B\ 57 St
S N3 0 - ! Lt 99Td):
IS et o - -
R sme o |5 [zlE[E]sl e sit
[ 314 < S O o — o . _ ml m
oy E7 =2 i g VAL
I IR ” — HA“ ﬂn_n l®¢.ﬂml 5 |N :
© 11 ! o -be Y- Ny
. W
e 1 | < 15202 15[ & |° -Een |
11 o ———t o — S 291497 -
- 2 o o ~26TH-
T —oumn o« i
EE2E 2 20 -9t
= a ] Z -
[ oM ; ~¥iv)-
5 e N ™ " ~68IY4-
o — I
| 111 < 2 o s _ ﬁ o _ i -88TY- 9
o & M w > o | < -GL1J-©
N & _ 228 S &
~ < [
[ v_.ﬂm a 3 = w L DO~ ._/o ) o 598 TH- _
© T @ =} nal @ © " . ~-/814-m
o ] 1 11 -t < hhal wy | ~ ~ -
@ o ______ 1 Qo - — — = = = -$8IH- @
| | | WRWe~ NI ~ v 3 o > 3 = o Q-28T4- &
' ormesae IIT - . < =] [ v [-
™ ~ n| Voxooro X o ¥ -§311- ' ©
o - o b v b b
Iy Vo ¢ ° 8 o - Qv @ <
v
oG~ oM o~ 111 ~ M o »
o NN fal LUy~ O~ ®© 0 a o O = - = | S =) o
@ oo MM > = > M =2 > <Q L
T T cxo o pegeds " 1 - ' Lo
Pl [l 1T 1111 — _m o 1814~ ow
-y T ~O WO o ~ - 'O
) 5 © NN o a . 7 & mmhw y- <
: s T o 5 _
O

—R1—
-Ct-
—Ri—
~—~R3—
—R4—
Ui
R6—
—R7—
-CR1-
N
—R11
—C3——
—C4—
—R12—
—R13—
b
R14
R1ig
R17
D)
13
13
33-
31
uz
us
-L131-
1
o
12
|
-Ri62-
Q16
1
I~
o
0%
c:sl

! -2¢10- -pgly- ©

3336-101C

A
03325-66501




'P/0 A1 | 03336-
_| FPACTIONAL N ANALOG

66501

1
1 PHASE COMPARATOR
h
R8
47
' A
R7
470
t
’ +5Y
c1
W17 1J17A sepf %281 3‘7‘ R4373
VCO+N.F —~ \ 1 AN AA +5V
H R1 R28 R32
I 56.2 1.33K 470
W Q3
] o &
CR
w8 ! 5261" R2 R29 R31 Y cR1
100KHZ 1J8 P 681 47
FROM REF ! w 33K R11
DIVIDERS 4 " Y cRr2 22
H R26 R27
56.2 33K
04
| R34
< 25, 11K
! -15V -15v
! +15V
s R17
$3.48K  CRQ
! -
l | —
h
!
| +5Y
)
| 1 N
. +5V 4.9 Yeer
' [ S——rt:S I )/
. APLL v -BCLK LATC;J 9
h
| ¥
H DELAYED B
' BIAS +5Y R12
5.11K
{  FROM FRAC N < "
l CHIP U189 Larc T APLL -1sv
1 CLOCK  +5V — 1 (Y ReseT R24
LATCH 1.8K
BIAS 14 2 re
! AP12 13 :; ua 2; 15 -
AP13 Al p3 o3 He
l APT4 61 pa 04 |30
APIS 3 b5 95 7
i - 47 APIZ
h
]
l API3
APl
i AP15
| CR7
41 L1 6.2V
415V : VY. v . ' ’ - + )
e _Lca lczs 4LC14 +_Lc1s +J_c4 _|_c1o
i ! $.o1 .01 .01 15 15 $,1
'
1
’ | L3
v s | 2 +5¥ "
+5 L N . . .
16 lce +lcs A1z Len
! @.01 %27 .01 $z7
| v
H i L2 ‘
o gt 24
-1 ! SN, ’ . > . . . -15vV
18 !
' H Lcos Lear Les Loz Leie Lcee
’ ! ;{;01 15 $.o1 g;.m .01 .01
;
h )
21 !
:
‘47 ! g V}7 -15V
O
COPYRIGHT 1979 BY HEWLETT-PACKARD [z



INTEGRATOR

& C17 &\ CONNECTING JUMPER -
~ 150pf ! MAKES THE INTEGRATOR
H INTG AN AMLIFIER
o R72 v
1K 15y 15y +15
R49
R51
AL cis 2eis 287
P9 122 1500pf
To.1
R66
47
01 L Ras |
> 47
¥ CR3 R71 i
442K 3
N R
> R62
CR4 > 47
(T e @
l:p 22
v N
+15V R69 R61 +15V .
L R17 14.7K 10K cor :
3.48K  CR9 15V +15V 5 9K
_ -2K_35y
<
Y. CR16
+15Y 031 '
3508 e oo oo
!
¢ 21
+15V G K |
s S ' R73
— R16 100 100y 47
w.i 7.5K ; o
— 27 @ F Wy
A VE Y i R S sok ] 500K § |
i 619 Q18 R74 |® 1% 3
1K
V7 A
15V g j
% R12 R13 +15V
5.11K 5.11K %
R37 SUMMING
R36 ¥ CR13  APIZ Ne——— ——
-15v 3.83 AMPLIFIER
1K ADJ
[ 303477
R38
1.96K +15V
sy ¥ CRi2
+15V
RS53 s
1K :
v 02
R44 +15V
1.96K 115y
R43
Rod % 3.83K
—A— 024
R56
1.96K
287
22V /l_—_] +15V
ff/ > 08 2 R82
— T ROz
R83
2K R78
b U A — 8 11 909K
r) w2 W
2 _{: { +5Y ﬁ R88
Ry 2 Lkl R79 API4 7 %0
R39 | 43 100 ADJ v
-8V 47 3 T 3 7 3T 10 r— o
PSRRI SO SRS SUUUIUSPIUSS SU R R77 R81
(ii CR6 : A P/0 U3 2B sC ! 10M 10K
6.2v ! 1.15K $2.3K *2. 3K
5y : !
¥ CRS ! e !
-15V

1273 BY HEWLETT-PACKARD CO.



1
H
!
SAMPLE/HOLD l
H
+15V |
;
R106 l
10K TPi1
026 I
N CHANNEL +15V R104 ;
Wi 039 R106 22K l w18
R48 < o s b s ] 10K 2 U67 6 J1en Jan\
7 &) &) T |
i 3?3 % c27 Lcea -isv i CONTROL 3
¢ T 1p7 T 470pf ' TO Vo A
s R62 $
47 ) R92 3RI1 *R108 $RI1 3
" >R57  TP10 1K $1.96K 1.96K3 750 !
N /Q |
oz8)  (a2s |
-15v A 025 1 R94
R61 +15V RI3 247 R11t ,R109 :
10K 27 47 7
2 R97
*15v 2.2K
- eh-1sy R36 Lr114 '
Y. CR16 825 2511 |
031 1 1
-15V CR17 -15v |
‘ Gb 3. 65V !
Sl A R113
\‘/R73 511 |
a7 -15v ;
+15V |
R87 !
R119 pypy
N\ 18K jg
044 SAMPLE/HGLD !
R99 CONTROL
22K R11E - R118 FROM U19(11) ‘
47 1K ]
R117 ‘
6.81K
SUMMING i
k:::::::: _
AMPLIFIER 115y l
1
P —— PHASE MDDULATION:\ ! rAG
+5Y | | VsS
) 1
$R102 +5V | | HMDO
2.2K R101 - . .
1K 15K Ji i W31 [
038 AL HPMC 8/ 8
' o
Ri22 R126 ;
464K : 1K -
f 037 v
! +15¥ 15V +15Y R123 _1_031 ‘
ER;S +J_ c32 = 110K $,01 gRi?v ne | vis
33 R103 _15v NN
a7 )
RES 5 v |
1.21K

3336-101/2

I
|
|
|
f
I



-13V
‘ - R106
N\ 1ok TP11
* +15V R104
R106 [\J\ 22K Wi
7
2% . J1BA ~
: |
-15v CONTROL VOLTAGE
= Eé?;};%gpr ' TO VCO A1J188
{ !
i
$R109 |
47 i
i
1
i
i
sieq !
$ 717 Ri21 I
i 1K
SAMPLE/HOLD
CONTROL H
z-13 FROM U131(11) | . [
£ : ]
- | 1 A3 .
; l |
T 1 1
| | |
1 ) 1
o e
l [A6 Lowse 1 oesy RESET i
1
l | Lwss 1010 s L P79 l
' i i DO g8 8%y HMDO s |, ol® !
T a |
R124 ' ' : ! <l7 '
_ 1.5K HPHMC i 5/| i 8 ] 11 1 ‘
! I |
Ri26 I
1K !
N ‘
b R, ,
_ o gmslav Jie | wie [ PHASE MOD:
v -1 % e LAV
CR18
5.11V

______________________ _ Figure 8-9. + N.F Analog, Al.
3336-101/2 8-19/8-20



TP2

-C46- o
—R43—

O

[

ptpw g —C16-

SOy

rre

“Reg= -cm-
-C38-

—R41—- -C37- —L9—

C33

b
a
o
h I
o
o
M~
o
oo |
TT T
0o L
s
dd
forAl
3
1 ,m
N
AN
(DA
xa
[
—BgH—
—8¢gd—
—lgd—
|
o %
gEd | T

Ci

-s2r-

—R73—

-£57-
| —84-
— 174~
un
"2}
S
T2l vin
&
L'y s
5 —fgd—
o 9 —g8H—
_ ~88Y—
o
~153~
m% —18Y—
—s9y— —I8Y~
—534~ o
il
e R
i

-6bJ-

uio

124
c129

c114
€122 c123
—L113—
—L111— —L116—
—L117—
126 127 Ci28

—Li12—
—L114—

—L105—

Cciz1

-Ri26-

Zrogs- 0231
135528~ (] caoe
111

—L1i01—

-6G12~

61N

1
o]
n
[ z
TP ;
AT
piadsadt
xeoxr O
L -
1
~ | e
5t hi
el IR g
- L
ST
I ut
Ny
ol W
0 -
L [&3
31 =
] ™
|.u
i

-1612-

3336-C103

A3
03336-66503




[p/0 AT e

30Mhz REFERENCE
L1601
FROM o CHOKE
U14(7) U14(8) * 7 Y ' +
- .}_c101 _J_czcn _[~105 _Lc1o7 losa 3
1 %;zz ;Exs g;l B
L117 L116 =
c1es 1.3uh  1.3uh €124 L¢y23
39pf

L114 L113
1.3uh 1.3uh

L112 Li11
1.3uh 1.3uh

< MEa
T

113 39,
KI; < Riz2 R121 37
68.1 68.1 2 -
AAAS - S 20MHZ LPF —————— E
L105 C113 ci11 C106 T RZ13 .
V[i S
1.1uh 13}}3?‘ Z?Ff 6.{%pf ?'0 ‘/17 s
W32 —_ 4
N R120 L106 L104 L103 5[ 3 -
— “ s hle t.6uh | 1.6un | 1. 5un .
i 151 i3p SRS U Sy oo S SO o
+5Y T T +5V
i .
T “‘ CR101 5112 >D.Z‘:f
s al > 200 LS
47 P i Lcizo Leira Lcene Lewos Leoior
. 17! T3pf T 4a7pf T arpr  Tostpfr T 24pf
L .
|
\%
+5V
1C116.J.C115 L1902
CHOKE
-15v

UFEER
117 118 Burel
.01 .01
AY! 1L
77 1AY
R113 R114
FRoM L1709i] 178 8 178
ROM UL7(15)
9 TO 50MHZ :
P/0
J  |uls

ST - ——— -

COPYRIGHT 1979 8Y HEWLETT-PACKARD CO



i
S R201 Jz |
‘LﬁJK: . Ag Y % t
i A - - —
— ot hgent J."g:a 1cior T o TEST NORMAL ! [A4 ]
- Tz $ s %;1 750 $750 J24 ! wza I !
T \% _ . ~ N |
i | ouTPUT H
0101 AMPLIFTER
€300 ]
R214 10pf
24.9 /I? 0203 $ 17_< (N
1 205 \:]:> 0102
%.1
g;.l
R206
R207 :
.an o= e 26z $100 ™ 0202
. cios T R213 2 g ceor
- c 2 330F R205 R204
- S
B ) 20 s e 198 24,3
E 7 $
R202 L R203
R112 R215 336K 31k
200 18K
cior Leise leisy
27 T stpf 24pf
L10¢
CHOKE
-15v

BUFFER AMPLIFIER X 1

3336-A103/1

Figure 8-10. Mixer, A3.
8-21/8-22



3356-C104

o o — _ o
AS+ AST= o . ASTH I I 22N
i L2n oo 62n S ( i ) —1150—
_ _ oo (S 4
=] ] | 6122
[ 81n
: IRRgR
; 51757 . y
- - o pns on
Immm! S w b _ _ m > bere,
—B2Y— @ o > ozn [
~620— -
PoM H 9"\ Vm
~F o5 O Woww
02 +5
@
> |mmmllmmu| © _ 6512
- b 5 -op13- {3
— —8pH— @ 2 g0ty (5
o " 111 ¥~ -10Td-
—9vI— D oo yOTHI
” ~ O Op~O s
[mwml M oq - S asca| | o - -
—823— ) 0k - Y xolaa|ln p S017
o |15 . 2 [T877E“ Rz 59 tomw) bsid
— - s “ETey- % 8£12 -59T¥-~
@ —9¢3— -bbI- —SbH~ D T chgn-
s \ 2813 -£314-
—psy— -SbI- ~5g3— oz dJ -%3tu-
—ibd— —~S3 4 2020 -202d- 9¢13
L —gpd— BN °° £02) 1022 ~T9Ty-
™ —ppH- — 194~ Sf Md-HL
> & TS 10243
/24— S e (= 17y G0
L —sby— - 1293 ~SyTY- §R5
—42)~- n °o°
—L2 -bsa- Q —~554— —S9y
o
—~£5H— =3 glzyy :
- -4 EPI—— > am <
5 i) A z
—2¢0— P 3 i
L] 2 _ !
- —6pd— & m TS0
5 —8b3— ol 533
ER 5o r:ué_h
97— w _ i :
—923— —152- |3 Sloeen b ahs vl e
) et R ] F VYY) e o 1 !
Sl | SEEREss fu)'s | g |
—g8H— Lo 3 i
I . - T T e g7 T Z
- Zedus 3| w[Ble Ve, e onNe  j e |
¥~ ~ ol TlelT Pwﬂ%n_nﬂﬂn_nr.r. o 1 «umﬂ
o
su- S0 —gazy- fed 5 S8 8 Y - O
29 -23%4- -0y28- - ' —-£2TY -9% AP
2 &) “BIIM- -SZY¥-\-92Ty-~
—9— @ ety = 0 -tzmd- (U -221d- -SIIH- -ETTH- ,-0Id-
—py— Soul-oviyu-9F o -8013- -viTd- -atid- S-1iid-
—lpty- ' om=0CT¥- _ppyo O -0Td- ~-g013-
4% bt S _grry- < -90Ty- -£0TY-
= S T-91T4- et
=je 3013 3 ggrg  -SOWY- A -30TH-
E O
N M - - - - - -
—gyo— FENENl DS CEEl 00s POt () Jjg "
—ed— wamll Wy o TGS O -95 T4~ lwm 1- -2011- 3 o
U)W dax  TEAT Y JaXdi grzq  ~L9N- ¥ Lz I =
-err- -vir- - L Sb13 v o1, 9

A4
03336-66504



A3J4

03336-66504
P/0OAA4| output AMPLIFIER

R117
499

R118
4399

R1:
40

13

N————— INPUT BIAS CURRENT SUPPLY

—
:
|
+5 ' ’ ’ +5Y
4 Lcizs Lcizs L ciao
l L1 i 3. 3uf
1 i
| L76
1 415 e . . . 15V
' Lci3s 1 ciaa 4l ciat
! ! $z.z g;lsuF
'
| 20MHZ LOW PASS
i — FILTER =\
¢ c127
| il *15V R113 |R115
| rios LAg01 20138
402
\rl4/\ Ja 133
T w o101 R112 R114 f
|: 1 QE::f) BOGK 808K
L +15V W
L R%07 6104
R102 4
R105 v
o 0102
-15V
+15V
Ri08
R103
R106 "
95 £ 402
c1SV 15V 0103@
1Lesio
R110
15uf %4.02K
R111 R109
J—CSUS J—C103 4.02K 34

%.001 $.001

L77

1§ v

L C10!
1

15V



R144 R160
______________________________________________________________________________________________________ K g 0113
*i5v c1o7 U c13e
; l . 4 +15Y ! 2 R162
i€ s 511
' 493 R159 sR147 i c1?3 !
R127 R149 200k 717.4K +15V f¢ R162
499 439 R161 10K
R148 R131
Ta0 i%m . 3.01K
c
% 5 L103 | -5V
oy 1.6uh
*R126 L AMPLIFIER ]
49.9 = FLATNESS ADJUST i
Q107 +15V ] |
1 1
J_ c119 R152 ] !
R146 15V ;
% 200K T A W ]
R125 : ] +15V +15V g
|
10 Cci23 L k
° : .1 TRI1s3 R133 { €109 Rlao ]
ci1ez L >R150 ;| 5.1 v 20 | Lp )
- R119 1 634K | U101 S | o136 ;
402K s, l \‘> ] 442 1cise
R 1 Ci11+l c110 0109: 1
> R129 R151 10uf T luf |
5 ™ % [ 0111 TP101
1 ] R137 3.5 Vp-
5 Vp-p @ FULL OUTPUT
R4 :2*130%7 A4 ; 49.9 %41 T 1.1 Vp-p @ FULL OUTPUT-¢
R155 ! —
R135 POSITIVE GYERVOL'
f123 106 464 A DETECTOR
=100 R134 v +15V
-8.3v 20 n7
W R277
1105 _I_
T i c112 G110 +15V 750K
1uf %-1
-15v -15y ~15V
e -15v
- -3y
U4z
SL 8
FROM |U28 (7} LEVELING p , L104
1.6uH = Cel4
Tea. 2uf
c125 126 Risz v
¥ 220pf
Y4
[AY LAY
R158 -15v
2.2M
’ R157
0106 121 R120 . in 337% A CR214
N\ 499 499 | - N .
— U102
o/ 1 c108 10 CR215 X R279
;E ! + 100K
R122 ' ;17 o
439 = C215 > R282
72. 2uf S 1M
-15v R280 2 R281
301K T 13K
-15V

———NEGATIVE OVERVOL’
DE

TECTOR



SYNC OUTPUT

+15V |NJU105
“{ SO +5V
U105
. CR103
u105 U105 F101 Ribs Az we
2 8] S 6 oMo e y\ VA >
:: . 25A i
U105
11
[: CR104 , - K
U105 ;17 SYNC OUT
13 TO REAR
i PANEL
!
.
!
!
c118
6.2pf
SCTPUT ¢ !
ZCTPUT-9. 99dBn K201 Jag | wa
oo (N T0 ATTENUATOR
i R145
(ERVOLTAGE ‘ 50 ‘
ITOR ;
OVER VOLTAGE DETECTION PROTECTS H .
THE LEVELING LOOP FROM VOLTAGES '
GREATER THAN +/- 3.6V PEAK. ' |
H 1
! L
R278 ! TO AMPLITUDE ‘
348K B LEVELING !
| |
;
‘ 1 !
| |
i
: t
H
W.CR216 H &
, R284 0202 ! !
B 4.99K
T &) | |
R285 CR217 H H
& CR219 49.9K ! |
H
.
-1sv K201, BE-ENERGIZE HE i
! - S WHEN
CR223 ! OVER VOLTAGE IS DETECTED
wsy & TRC 3 !
R283 S
i |
CR218/ i
25.5V( & 2 i
- R288 !
2282 |u107 4.02K 0203 ‘
1+ R287 | ]
> 2281 4.02K l
> 12K
-15v '
!
i

3336-A104/2

Figure 8-11. Output Amplifier, A4.
8-23/8-24



P30

3356-C104

° o _ _ o
AS+ AST- 5 o AST . - 220 -
o o
N oo Len e 62n SR C ir ) —t150— B
Lo 7S 7 5122
[ L] 8tn
IRRgR
B S1737 = 5
T W g _ [ g s N
—624— \J o > o = ozn 11 =]
—620— ~ o
oo | I q_fl\ 2¢n o = ~ 2w
zT Is51 3 ® 2 '1red aag
: e J ol iOmmmgdaese S
= % - NN
£ ae O g & Ny a0y 6¢TD
> o L1 NET O oG oo -
wn -0 S g5t o 4 -0v13- |5
-¢ N O~ oo -
z Sz =t sotdd (S 5
oy o If S 1 s -330- 0T o
a
~5%4 VRN Sibr 88,280 “g
Z858- _ I N N Do eeeed | & 7, —50Ta—
PRAN gaoey e TTSTTH S Buzal 2 101 bsid
< & | [ b=
o -£52Y4-~ . xW«WM: o SETY -S97y-
—_ — ) o Y - - e B -
© 382 -bbI- —Spy— g o4 R@um mU @@@ TR @
—pgy—- -SpJ- —GgI— Lol o2y ~%3t4- o
< b 202) -2024- -
o 1
BY gy £022 102
o
I
p124)
S1edd:
")
b
o 1
Q ™
" -
A
[+ 4
!
| -esvd-
LU
ol
e
-psT
!
| s |
o~ - -
M ~”
pr s
(-4 -4
_ | W
€109
3 20~ O
c-geTy- Ay ¢18- M)
=) ~BIIY- -§2 219~
-t2ry- (U -22ty- -STIY- -ETI8- ,-01ly-
13- -bITE- -elnd- S-111Y-
LELNOR: L85
_ _ < - 2 - -
811y S T -9TTy- -6014-
w0 Forny S i
- -v0Td- -10TY-
e 0 O ~iowy-
9CTH- S —zot- 5 "
Ll Z28— 8123 {91y~ 013 S a
-err- o ovie- =5~ L) Sp1a ¥2r - 1org @

A4
03336-66504



03336-66504

v P/OAA4| pac
! /+:5V CLOCK + 2 —— Y
R37 S/H <
‘ 2 5Kk "|5V FROM
14
‘__ - — 1 5 1MHZ
A3 ! ' g HEUCE
A3J9 A4J3 2MHZ 13, LATCH . o5y
— Y A 13/3 b cik 2 HHZ _
\REFERENCE . . 0 v5v
FREQ. I 7 +5Y
DIVIDERS *5v {
: R29 v
v ] v |
16
e e e ! H 5
| A——DATA LATCH /2 . }EMEE’"’
—- —=-1 ! +5V +5Y O 1; 13
' AB ' K R1ppLE [(O——
R77 | 11
CONTROLLER | W3 | AdU1 2. 2K , 20 ———————————(K3 g} LOAD ey
I ABJL o P L( Jreser U29 % U9 S—NC
| : i wroy 'y i i} LATCH @Dc o e Res.
: - HHDT " ! 8 K1 1|, COUNTER, .
' \ L e < L 7| " L Ko 15 o o ne s
| : i HIDE S 5 > 8 % o [— NC .
] 1 HHDS v 4 8 4
T — TS > 4 B 9
! : i HMpa 3 (| 3| ¢ 0 47 ‘(‘:‘
R\ T HRLS | bp b
i ! L LLLE BN 13 {p [ 11,
! 't HHDZ ! 14 z 3
' ] — H—'ﬁm 7 : - 0F 0¢ L3 1
| i = 2L § > ol og ke a0f,
i [ Hi ]
H 1 [ mg T On o " ml
: N ! ™ i
! i ! Va ! : )
] [ 1
i 1 I +5V
I : l L | : TION oV
i I 1 DATA DESTINA R27
! Vo i o — DECODER N 2.2K
| o | R
i o o Rre 3 © 40}23;\552"‘
! 2K
| E | i | E : I 16 © b ik RIPPLE Q”—
i
i E i i i ' E & o DE—— e 2L LoA0 .
| t — LS S 10> 40} EuABE 1 O 1o usona PR y7 °FNe S
' | I | S 13
) : . 1 ‘—C 2 :)1—;———————10 U268 (3) :: 10 DECOUNTERQ_ NC gng
l J uz7 IO 10 umie t::lgs o}— NC :
P —— DECODER 4 [OX——— 10 U1 (as 15}p afl— NC s
1 s A0 _taan isn A 5 . |
2z c Og LDAD MSO 47 1\‘4 -
3 7 OZ—‘ 11
A
v )
S/H STROBE ke 10),
To-
Ut X3 14,
Uiz (4)
U132 1s !,
26 (11) L

COPYRIGHT 1979 BY HEWLETT-PACKARD CO.

\————— PRESETTABLE DOWN COUNTER:




_Z DOWN COUNTER——="

~to- YNCRONIZATION +5¥—2(Yreser
——5/H STROBE -to- CLOCK S s
S/H STROBE 2 d tik 13 o 2
S/H STROBE FROM W27 (7) ONE
FROM U27(7) *pV ' SHOT " Ras
R36 | €37 " rhods |7 47K T
- 22K oz2 | | +3V EN de; = v
iy oS : 45V RESET c34
L e +5V +5Y —w—t—] 3% ok R33 4R32
+5Y 3 RC'L-K’\TCHuQ-NC z s 001 Ty 10K
2, 334 | c36 8 hod i€ 1 x5
+5V w2307 seK | .02z 0 3
+5v 225 P — NC + 5 ———] b :}7 Flig&( ;EmoPF L5V
12 —ba
i : DAC
A———RESET LATCH ——X\ 2 R44
15y 8. 25
\4 T
14
+5V ;23 s p/o o2 026
S/H STROBE uAl Pt
i2 =l I
o FROM 027 (7] +5Y L0 CATCH B— N
$R43
210K
16
‘}DN COUNT sy
ENABLE
3
D CLK R!PPLEO‘—_
LOAD
b0 N /:CURRENT SUURCE:
K6 10 5 us al— NC
—xs___1],COUNTER;[ ¢ 45V
K4 15 DB 0—-—NC c42 ca1
l 10 Us4) 1 1 R42
:[7B 1 o -+ $ 97 3 200
SV 55U g TNC R4t 8 i L RS0 % t s R38
1a | [LATCH 2.2K ~ 13 3K ‘
4 133K ~ Uls )
12 3 A I u1s 9 _ %
CLK V 10.2VDC
+5v —23k T0 U7 (4) R52 [N .S I
s >
— ash S ® o e ]” N———0A
J ~15V - ~15V
b ok ; 15 15V 5
s5y —3« @)
+5Y ‘178
+5Yy
28 Tok
2.2K ) N
CURRENT SOURCE/
5 - COUNTER ENABLE —— uz7 =
}ou COUNT CONTROL LATCHES
—————3()] f ENABLE RS51
4L G agppie (O 3 16K
— 1 Yipm0 Lk 15y ey
S‘DD o— NC S/H STROBE
o UE - o—ne FROM 027 (7] P
1], COUNTER] ¢ o - -
2 —NC RS54 2.054 20K L Rs3 ‘s
%ﬁ 156K 1. 5K K4
~15V 15V K3

K2
K1
KO




|
i
’ T | | | | I
nas S/H STROBE——y—— — !
: a7 L . ‘
: : '
BNALOG szTCH—l—r—]—l— !
$Cf5 ENABLE U24(13) ; ; ! ! l
) . ! ' . :
DAC RESET L i . i
+5V 10 T=700uS |
7220065 T=1000 ‘
R44 |
8.25K TIMES ARE $10% !
ANALOG
SWITCH l
ENABLE |
026 l
DAC _RESET Lz '
R43 131 ENABLE TP i
10K AMPL i
[ A 7
-5V "‘I.’ o/ro ‘
g K I
{> 10 U104(5) ‘
N AMPLITUDE
43 LEVELING |
o1 TP U24 SCHEMATIC
DAC ANALGG
*15v SWITCH .
2 \L R55 ‘
7 SK TP
R42 ute >t oo s ®XDRIVE '
200 4 a i
+
L > O U3 () ‘
cag -15V Uais) |
- by %‘*3 3 SWEEP
e . DRIVE
SCHEMATIC |
:
N———D0DAC INTEGRATOR———" |
3 2 3 i
e 1 c46 o ! e |
6
—H>- %1 u17_> 250 15y !
q 5 —4- % |
 ANALOG/SWITCH ‘17 [
— SELECT LATCH L5y ~15Y !
- } DAC
oV c44 OFFSET I
. : :
20 ‘
A .
+5V —“CR C45 i
b cLk 2.2
K6 3 2
D % NC ¢ R47 I
K5 4 ? or LS R?i 22M
% yzp ° NC
K4 7 a [
Dy LATCHOD NC q& |
K3 LA L
e ¢ TP I
K2 14 DF QF 12 @AZ I
Ki 17 bg “c 15 ‘
K8 13 oy oy 16 NC
v |

3336-A104/3

Figure 8-12. D to A Converter, A4,
8-25/8-26



241 bdl Sdl
o o ©
.5 \,2.(_o ._/>m7 . . z2n - 1d
] ] o Lo
S > @ 8122
1LY
I~~=9 ~ 2
M IS4 % 4 - I =
- - aa [+2]
. RS m 8 & > ozn I =
~520- v o) & 3 o
oo - o U T o
J g (3] o N
4023 11 *3
B
—ee— 6512
—9gH— Dm ww ~op13- {9 g
L) -153-
—8pH— Qe e s {5 By Z
) & ony T 59 :
o5 ! [31°8) Sz 3
- w wn ™~
—go4- e . o2 25 —s011— < b
& . 28 pETD 1
< -S9Ty- 8
— = o ™ o S >
© —9§)— ~bbI- —GhH— W2 1Z5 Y 2y T
—pgy— ~GbJ- =—Gg3-— Fog Y =
- QO rr
mTT e
[l ooy i)
=} e gl
) % @
L4 gz
PRI Fi6E
[~
__M h_Lw
B¢ 0
oo '
o
1
o LN 5D
A, 128
RN R i
r~o
[N - -
& !
1 5]
=3 [STN] - =
3 " T3
s213 n_n n_n
)
—8gH—~ 50 mm SSm
N —ocu- O ~0924- e n_n « , O S 2ld-
8 23 -29%d- -0424- - & ' g mm«mu D
' — gy 2 |1212 m o -121Y- 3-%:"_-
1 —pu— Soul-8vid- ST T Z80R3: Sovh ohel:
TEElE o 5 -en- O -90T4- —P-£0T4-
Z68ndt o S -8y~ S 9try- e
(&) - - -
0 o Sy i
B B - f ~101Y-
S CERlEC 00% vt ) “iony-
O -9514- s A ) w0
S79Ty- 4 L2 pet
4 2010 o a
S¥10 ver- yora o

A4
03336-66504



[
P/0 A4
oA

03336-66504
AMPLITUDE LEVELING

S PEAK DETECTOR _—

i cz21
‘ . 0056uF
Rzoy  FAST LEVELING C20013 CR202 15V
. ! )
FROM OUTPUT by i »— 1% R233 R234 | Rp3s
AMPLIFIER l R203 . 14.3K 604K | 46 4K
. (K201) CR201 205 Rzd U103 )
-01 al_ R232 oo
SLOW LEVELING T1sv 808K 33 %%
, v A
| :‘
B \
! AY) RAZOZ X 1 7
Ul v LAY j
| Vchoz * c201 »\17
.
|
! R204 MALANEE
10 } R208  ADJUST R218 (210
‘ Wy 50K 249K |4
POWER W A
| DETECTOR R207
‘ A 373K c209 i
' ' e R205 R206 3 5eF AMP ZERO
U203 499K 2499K -~ &
34 2NEN A3 2]\ *15
. ] Lcso1 7
{ Py S D Y ) 220pf U201
V4 3 4
' \4 15 -15 R213<$ R222
- $R217 16.9KS 6. 98K
1 cs02 $249K
R209 $2zow 1 N ;;csgef c208 Ff%}(s
I 499K s 5 PR 220pf | (g7 100pF 3 _
I R213 uzoz o R220 £ CR204
127K 3
: 383K
-15V —AW—P3 Rz211 < TP207 ] 3 V
| R212 $ 200K > -15v  ~
S0K R214
: R210
433K se 681K
OFFSET
ADJUST N -15v
i o
! PSS -10.2VDC REFERENCE _ R215
R270 $10
I 2. 21K V&
) R268 stvs - £ REFERENCE AMPLIFIER ==
9.8K 2K BK
! A AL FULL OUTPUT FROF
$ LEVEL ADJUST
' -10.2v o
ADJUST. 2 R263 R259 R258
' sy heze 344K 5K 10K
‘ R266 ¢ = v W
i 2K 5]+ 5T +5Y
R265
‘ cRz21 Yon PN i,
: T~ -10.2V REF T0 s
R267 D/A CONV. R261 * Re51  |U104 >
LK @9CR220 Rggo 0 V11D w5 W
e | N W
INPUT wa I e R291 v ' ' 5
& W 13] FULL QUTPUT
\¥ - . ~9.99dB LEVEL
1 ADJUST
| CR213 & CR212 u104 R253 R25
! 12y 0-10V FROM DAC 48. 7K 48.7
> —— FROM TP AMPL U23 (6)
‘ 47 Rze4 R256 R2S
' 10K 100K 100
500 135/ put
i \—— EXTERNAL LEVELING |
I INPUT AMPLIFIER (x10) var 3
H ANALOG “«—
l SWITCH
H ve7 (11} ‘17
2,110,158 9
\ Ue9iiz) H(600)
! uz9i16) H{
l yz915)
:




c213 R236
0056uF 0633 33.2K
-15v N ]
P 1
R233 R234 R235
143K %60% 46 . 4K
AV W 2{> R§E7
R232 '
R230 o
8.06k R230 U102z
3+
CR205
R231 G) CR207
51.1K b)s. 11
1 cz1e CR206
T 0033 ¥
\ v
R218 210
243K A
1AY
15V FAST LEVELING
c209 R226 ON
3. 6pF ™ +15V 536 2
" AMP ZERO s +15Y
1N *+15 R224 c211 e
T csot 7 9R25213K 0. -1 AMPLITUDE R236
Tz2z20pf uza1 2 BLANKING €212 5 3 1ok
4 a7 p/0
4 =) 5 R219s R222 R255 0201 P70 S U4z
5 - s 3 o
- R217 169K 6. 96K § CR203 1.1K y uaz “?86; sy
P 1.20K
5 NSt P' | ceo7 106pF ) T Rroze | Utz S % 12
= 1 R220 g CR204 $R221 Recs 0 5% 0T P
127K 3 210K @ -1zl + T 203
TP202 -15V N
\ _1sy -5V FAST LEVELING
OFF
+5V
R215 16
10 +5Y —2( reser
& U27(13) —m 3 7% CLK —_
~——REFERENCE AMPLIFIER ——\ \ L%EH
— L4 oc M2 R243
- LEVEL ADJUST —3 o o
@ 5
R263 Res3 R258 Vl7
34. 4K 5K 10K
5 +5V TP206
7 = 1.2 @ FULL OUTPUT
U104 10 +\J4\ R248 ? V= .39 @ FULL OUTPUT -9 99dB —
10K
R261 —{F Re51 |U104 >E R247
1K 20K of_ 100K
W y ! " R250 R249
R260 R262 &7 2 25k 1.40K
9. 82K 9. 18K -5V R242
A\ 10. OK
FULL OUTPUT
-9.99dB LEVEL %
ADJUST
R253 R254 R252 &
I-.5V FROM DAC 48. 7K 48. 7K 48 7K % . P

> TP AMPL U23(6)
R256

600

100K ‘:4——|

3 1 14
U4l o [}
ANALOG, *«— - L
SWITCH

$ 2,10,15
H(600)

9 16

H{i24)

BALANCED OUTPUT
LEVEL ADJUST



(]

w23 | 23

D

i | ]
EGST LEVELING ; -NOTE~ g
2 i T0 BREAK THE AMPLITUDE 1
» Py +15V ' LEVELING LOOP i
- 1 ' !
| apeuoe ¥ s | SRR |
| BLANKING cete s 10K | TpzQ3, TOGETHER i
' Trso : 523 | AMPLITUDE SHOULD BE MAXIMUM|
i ———— :
I O O - ettt
g 11100K
V oo 13PN +15V R2239
‘ 4141.20K
I 7|= Rezs | U102 oot o 123
® 100K ,, 11 P k
-srg2 -15V 1 203 !
;
FAST LEVELING i
OFF
L
'
%
CR208
B
CR209
(H) SLOW LEVELING Ri‘f .
(H)FAST LEVELING
7 +15Y
5 RZ44
13.3K
R245
1.62K
-2 29dB
R249
2 1.40K
v

N\—— PRECISION VOLTAGE CLAMPS __/

LIMITS=

+1.65V & 0OV

3336-A104/1

CONTROL

|
|
RN
|

7 T0

‘ ! AMPLITUDE
:
:

'

—

Figure 8-13. Amplitude Leveling, A4.
8-27/8-28



2di bdl Sdl

o o
AS+ >ﬁ-,_b F>m«+ | - U 22n - Ted
g8 [T e e gy 0 R g ——
| _ vrm O« T
o [ 6122
L] 81N
g RRgR °
£ S " 0 o
CET o3 o [ 8 2 oo
—E§3- A~ © ® |, m ._p_“ o
—62d— 7\ I £ © 0z2n a
—620- ~ " N -~
- [« 4 >
R =0 4 ponk
+s
2 g o
e —~88)~ - < o 6513
—9¢d— g wn 0 —-0v13- {3 g
-153- - = =
— —8by— o s LN R I N ©
m< st AL hor= 2
@ | po) “
- — batd i WP c o ﬁu
e 3 NN A —S0T1— -
-yS24- NN X I ras ;
<) -S4~ cocex S5Z 10143 eI I
Sb -€8ey- v > .Sg1)- -S9TH- 8
E— o o) <
—9g3— 0 —= -y91Y-
3 o83 Thpd- —Svi- o5 | % 2510 | || Z§31u- @ T
—psH- -SpI- —5gd- &oZ Crom- &L ==l i .
—593- < @% Cao L 202) ~2024- e ™ 3
A NS 1027 2 O -191y%-
—194— Y omt i) 830 53 wacw 0% g g
OV = B 10242
oy |5 - 20343-
- | Loylzdl
m_ & m TSTew
boll
—594— 1t MmO _MM 234
g124) LTINS 00 By
ALy SEIIIENS, Y ¢
-T624- o T = =
] t < [’ s R B I B i o
T O 5 [ |
°o Lt ! |
T P R ] M um &%
S | I N S
croceaS® | 2 Pagpadd o3
g9 . _ oo > 5 _
o} Lbbad L4 1w IR 3 Tu-
O Jinngwa O m MO PN | |
SleRsss e A | = m
T J._ 1 N_L o S S o 1 o =
) > =3 by -~ - M
P e 210 & P&
SlSME  SiRaay ! f |
g|eig)e  ordraceEs v 2
E A S TG T it [IARE
24- R et 3 2IY-
e 1 T o
~292d- -0s2d- ! & = ¢1d- D
A z
99— @ |vera 2 & Hmm?-ﬁ_ T9T1y-
syl 8P IN- ST 5 T8RS . 0 By
s3 123 S aorg. - O -90TH- —P-£0Td-
=t d o -9TTH~ (I
N Bl 011 3 -50TY- -2014-
BI58T gn am {8 © 0e1d 2010<) 8014~
DT { S e —poyy- -00TH- ) -1014-
waNea™N & -SE1H- 00 0T~
—TlH— nl o Tigvhn o > = fl ~-2011- 3
b a'to O -95TY 2 o .
99— S jaxdi grzg  ist- W 2013 2 3
—— = sb13 TP 1goqg 0

A4
03336-66504



AAA] 0333686504 T T T T T T
P/GA4 | relay secect LocIc & DRIVERS

P7 +15Y UNREG

~——— RELA
A——————— DATA LATCH ————x
+5VY
—_— R77 +5V N
AG CONTROLLER 2.2K +5V—S
i—‘ 20
' 12 ! w33 2 1ig u2g
LWFD <1 HEN 15 LWED 114 o LATCH
| HMDZ_ L ! HMDT 8 3 Kz K4 14
' L’T“( 2 Tt 2 T 7Y 0p
HMDG : [ | _HMDE 7 |6 K6 K7 13
| HHD&__"_{i i : : 4Mps 4 EB z: 5 _KS KE_ 11
i oy J s i sS4 fpa 3 o; 0y 2K K2
""93—E—< 3 : : 6 : 03 331, o K3 o
! HHDZ_ 7 i I 151 4oz 144, op |45 K2 K3_ 3
i | )
| g
i HIDL L o &t 9 > #0028 oy o
i - h
| I U I 1 $0
! . ! ,————— PAD IN/OUT:
i i ! a v
' 1 | [ | 1 +5y
i i H
i i i
) " 1 DATA DESTINATION
i | H . Vo = — N 6
E E i | 5 DECODER 5V P prpes
: 2 : Y L cu
1 ! H . . R76 +SY NSRLNE O oc ji——t224
‘ H ‘ . | ! 10K | N xo 3. a2 §) 124
I . i 16
1 - o x4 13 12 (L)Sgon
I ; i i . . e e k7 14 be yzg 15 (L) 404
LWFS _L_<m P 15— LWES Ay | ENABLE Qi— DF LATCH 9F
i : v i s 2 [ outeut 13 1o u2s 8 Ke 17} o g6 281 204
l 2 Oxz ° Ks 18l st W 10
uz7 3O mouie —
' : DECADER 4 O 47
J HHDO 1 sO— 1o vsan
e — Hiol 21, s OX—— 10 vran
HHD2 o, N
3
Vk S/H STROBE
U111
U12 (4)

1
1
'
1
l v
1
]
'
i



— Y e — eV — VN N
M ’ M . d N — —_—— Y Y e —_———
" - - o 8\ ~ w n - " n
|||||||||||||||| 4 _/
E -4 |3 S RO VIR SR 3
5 P -~ Sani B - a
<
2 £ = .~ o a <
= - z 5 3 @ 5 _
5 :0q z 3 @ =1 3 B 2] “
< o o S s
2 o
Q ~ = btd

uig
U19
Uig
5{>o‘z 1y
V58]
2 >015
u19
3 4 N
%c‘
uz1
u21
1 [3 N
3

b
1
'
'
'
©_ s OX |
X3 e
o ™' o e
) < _
p
= b s 3 ) =
© D W~ > © © o o~
= hay in - 5 S I & g 1
+ S = S = s = _
o ol o L 0| !
-~ o "
po! I b bl b
b _
ke |
Ll —
4
= 1
o Nw 1 _
.ﬂ.ﬁl_ 1
@
Jﬂ ' '
i
!
1 I
o
ddddd 7
994
< < < < i
x| = x|
EREER ) = _
@ of :
< @ U o W u S 3
oo e o o o 3 g
— o T C
CW il -0 o o g o 2] o
o — pohed i é x| x| T H
- B R
- F w o< a &
w n x —_ )
w g3 b RN IS e
o « @ U O W wl| <=} 3 =
S8 & &aa | =) s B
o SN ol H
< N b 1 I B B MR ERR:
o vUI H10_421
= o o o of wf » a A 8 A A A
= £ 2 2| 2 £ Q 2 o 3 3 & 3 H
> z ;
o P
+ e EREEER i
aQ w
S 588583 7
. o e
n — M= .“IV _
+ 5 o<
23 ¢ "
=3 o W x
g€, 88865838 ¢
wm| w| o ~ o _
b [t e I
-
o I
>
n
+
|
¢
1
|

Figure 8-



[so}
<
o
[Tl Il __” & ]
O « «
Z> w <| =z
<0 z =
J= B -
1 D P Pl 3B '
@mo 3 - e = ™
= 3 « ~ -
* x < M X x
X
=
[ 1
W
—
-
|||||||||||||||||||||||||| - h | < T
(=3
u lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
\ \ N
[ VA e O e e ™ @ w0t ™
A A Vg
||||||||||||||||||||||||| =~ B I o R T S T S e T e e Tppu Syw
|||||||||||||||||||||||||| B [ RS VS PP UIUPIPIPEY FERPIUIR AP IIUUPPPRS MU IIPIOIN AN NI Y
. O I v _ N Y N___ N —
- © " - e P ® ~ © " « " |_
4 4 / 4
e - m 4 ]
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| B T e R et it~ LT
b = a < <
N £ = = a a
=z -
: g g o4 £ . . 2 5 o 3 5 o F ;
° 5 = 3 - ° °
Y o) wn
< 9 ° o o
o = ~ -
<
] ]
~ - 4 o~
~ S 3 b b4 o = - = 3 g . -
> — — - = 2] 4] o - - o o
o o o~ 2 P - - =) > o =2
1 @ =1 =) 5 o = = > > = I
] 3
T 0 x 1
®
a¥Xe —o2
x Y T
' '
_ o E J o J - n = n e _
h > 3 © © b o « o o~ h
- I~ > > «f O PR S © it o < o~ ~
n — 3 7] n o S - 3 o~ S o S
+ o + + > =] =] 2
H vt o) L] @ o Lal w0 w Ll o~ o w -] o) @ o o~ - «w o H
_ po! I b o g
1 Mvn.m H
_ > “
4
¢ k4 ]
_ —':Il' \3II— _
) ) o - t 1
S -k
a2 . I
i
2
€}
<
1 i
t i
! e = | !

8-29/8-30

Figure 8-14. Relay Select Logic and Drivers, A4.
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Figure 8-20. Power Supply, A2.
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Figure 8-21. 3336A/B/C Block Diagram.
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