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Revision Date: June 1983

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that
Hewlett-Packard's former test and measurement, semiconductor products and chemical
analysis businesses are now part of Agilent Technologies. We have made no changes to
this manual copy. The HP XXXX referred to in this document is now the Agilent XXXX.
For example, model number HP8648A is now model number Agilent 8648A.

About this Manual

We’'ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available product
information on the Agilent Test & Measurement website:

www.tm.aqilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available
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IMPORTANT NOTICE
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| WARNING I

To prevent potential fire or shock hazard, do not
expose equipment to rain or moisture.
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the
Sfactory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States Na-
tional Bureau of Standards, to the exten! aliowed 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
Jfor Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
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HEWLETT
[ﬁp] PACKARD
SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service, and repair of this
instrument. Failure to comply with these pracautions 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 outlet. The power jack and mating plug of the
power cable 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 dsath, are present in this Instrument. Use ex:
treme caution when handling, testing, and adjusting.




SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.
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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 noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
{operating) manual, and before operating the equipment.

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

Alternating current {power line).
Direct current (power line).
Alternating or direct current (power line).

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

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 Operating and Service
Manual. Each microfiche contains up to 96 photo-duplicates of the manual pages. The
microfiche package also includes the latest Manual Changes supplement as well as pertinent
Service Notes.

1-5. SPECIFICATIONS.

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

1-7. SAFETY CONSIDERATIONS.

1-8. This product is a Safety Class 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

Tahle 1-1. Specifications and General Information.

FREQUENCY
Range:
Model 3336A: 75 ohm unbalanced 10 Hz to 20.999 999 999 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 Option 004)

+ 5x 10~ 8 of programmed frequency

Aging Rate: (instruments without Option 004}
+5 x 10~ % per year (20° t0 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).

Attenuator Accuracy: (instruments without Option 005)

Attenuation 10Hz 1 MHz 10M 20.9M
10 to 19.93 dB £ .1dB + .15dB +.2dB
20 10 39.99 dB + 15 dB + .2dB + .25d8
4010 70.99 dB + .2dB + .25dB +.3dB
NOTE

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

Warm-Up Time:

30 minutes
MAIN SIGNAL OUTPUTS

On Carrier Raturn Loss:

Model 3336A 10 10K 30K 2.09M 10.9M 2.09M
75 ohm output I > 30 dB !
150 ohm output ' > 20 dB I > 30 dEl

Model 33368 10 10K 30K 2.09M 10.9M 20.9M
75 ohm output I > 30 dB _l
124 ohm output > 20 dB| > 30 dB B

135 ohm output > 20dB| > 30 dB l

Model 3336C 10 10K 30K 2.09M 10.0M 20.9M

50 ohm output > 30dB I > 25 dB*

75 ohm output > 30 dB

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

Balance:
Model 3336A 300 10K 50K 2.09M 10.8M
150 ohm output I > 36 dB l
600 ohm output l > 38 dB J
Maodel 33368 300 10K 50K 2.09M 10.9M
124 ohm output > 30 dB ]
135 ohm output > 36 dB I
600 ohm output [ > 38 dB

SPECTRAL PURITY
Integrated Phase Noise:

Model 3336A and 3336B
> —64 dB, for a 3 kHz band, 2 kHz either side of a 20 MHz carrier.

Model 3336C
> —b4 dB, for a 30 kHz band, centered on a 20 MHz carrier, excluding 1 Hz about
Phasa Jitter the carrier.

.39 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
Bock, Volume V.2 "*Specifications of Measuring Equipment’”.
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General Information

Model 3336A/B/C

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

Harmonic Distertion

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

10 30 50 10K 100K ™ 5M 20.9M
I - 35dB Iﬁ 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 005

—= 100 dBm
- 100 dBm (to 10 MHz)
- 100 dBm (to 10 MHz)

75 ohm output
150 ohm output
600 ohm output*

with Option C05

- 115 dBm
—100 dBm (to 10 MHz)
— 100 dBm (to 10 MHz)

Model 33368 withaut Option Q05 with Option 005
75 ohm output - 100 dBm —115 dBm
124 ohm output - 100 dBm —115 ¢Bm
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

Range:

+ 718.9° with respect to arbitrary starting phase or assigned zero phase.
Resolution: 0.1°
Increment Accuracy: = 0.2°
Amhient Stability: + 1 degree of phase per degree C.
FREGUENCY 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

Madulation Depth: O to 100 %
Modulation Frequency Range: 50 Hz 1o 50 kHz
tnvelope Distertion: < — 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 Range: dc to 5 kHz

Input Sensitivity: + 5 V peak for = B50° 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 907 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 DUTPUTS

AUX 0 dBm:

Frequency range is from 21 MHz to 60.999 999 89989 MHz {underrange to 20.000 000 001 MHz). Amplitude (s
0 dBm (50 ohm).

SYNC 0UT:

Square wave with Vhigh z 1.2V, V|gw = 0.2 Vinte 50 ohms, to synchronize other instruments to the Main Signal
Gutputs. Level transition occurs at Main Signal Qutput zero crossing.

REF DUT:
0 dBm {50 ahm), 1 MHz signal for phase-locking additicnal instruments ta the Model 3336.

10 MHz OVEN QUT:

Instruments with Option 004, only, O 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 propertional 1o 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:
For phase-locking the 3336A/B/C to an external frequency reference. Signal from Q dBm to + 20 dBm (50 ohm].
Signal frequency must be within 1 x 10 -5 of a sub-harmonic of 10 MHz from 1 MHz te 10 MHz.

AMPTOD MOD:
Amplitude madulation input (see AMPLITUDBE MODULATION specifications)

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

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

OPTION BO4, HIGH STABILITY FREQUENCY REFERENGE

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

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

Ambient Stability:
+ 5x 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
1010 19.99 dB + .035 dB
20 to 39.92 dB + .06dB
40 to 79.99 dB + .1 dB

GENERAL

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

Storage Environment:
Temperature: — 507 to +85°C

Attitude: < 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
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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 your
manual current. To keep this manual as current and accurate as possible, Hewlett-Packard
recommends that you periodically request the latest Manual Change Supplement. The sup-
plement for this manual is identified with the manual print date and part number. Both ap-
pear on the manual title page. Complimentary copies of the supplement are available from
Hewlett-Packard.

1-13. DESCRIPTION.

1-14. The Hewlett-Packard Model 3336 Synthesizer/Level Generator is an accurate, stable
and spectrally pure sine wave source, producing synthesized frequencies with 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 9REL STP-6 AC
600 ohm bal Siemens type 3 prong 9REL STP-6 AC
3336B 75 ohm unbal WECO type 439A or 440A
124 chm bal WECO type 443A
135 ohm bal WECQO type 241A
600 ohm bal WECO type 310
3336B with 75 ohm unbal WECO type 358A
Option 001 124 ohm bal WECO type 372A
135 ohm bal WECO type 241A
600 ohm bal WECO type 310
3336C 50 ohm unbal 50 ohm BNC
75 ohm unbal 75 ohm BNC

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
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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
110948
11356A
854288

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 Q@ 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 @ Unbalanced (BNC)
Balancing Transformers

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

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

(2)-124 © Balanced (WECO 408A) to
75 Q Unbalanced (BNC)
Balancing Transformers

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

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 1 Reflection/Transmission Kit
75 ) 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

de function
Ranges: .1V, 1V, 10V, 100V
Accuracy: + .05%
Resolution: 6 digits
ac Function
Ranges: 1V, 10V, 100V
Accuracy: = .15% at 10 and
b kHz
Resolution: 5 digits
Frequency Range: 10 Hz to
50 kHz
Amplitude Accuracy:
Spurious Response:
Y-Axis output

+ .bdB
= —B80dBc

Frequency Range: 200 Hz to
20.9 MHz

Amplitude Range:
+ 13 dBm

Phase Noise: = 70 dBc

Spurious: = —-75 dBc

-60 to

50 ohm

Frequency Range:
20.9 MHz

Directivity:

.1 to
= 40 dB

75 ohm

Frequency Range:
20.9 MHz

Directivity:

1 to

= 40 dB

-hp- Model 11652A

"
P
T
A

REQUIRED FOR

Oper, Ver.
Performance Te
= Troubleshooting
Adjustments

V. P A

P (3336C only}

P {all mocdels)

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

-hp- Model 11652A with Option 008

RECOMMENDED MODEL

st

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

-hp- Maodel 3466A

-hp- Model 3455A with Option 001
{Average Responding Cenverter)
or -hp- Model 3480A

-hp- Model 3581A or 3681C

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

-hp- Model 8721A"

-hp- Model 8721A* with Optien 008
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General Information

Model 3336A/B/C

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

INSTRUMENT

System Voltmeter

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 Delay: Programmabie

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

Cut-Off Frequency: 15 kHz
Consisting of
Resistor: 10K ohm, £ 1%
Capacitor: 1600 pF, +5%

Pass Band: 500 to 3500 Hz

Frequency Range: .1 to
20 MHz

Accuracy: + .5 dB

iDiode Detector)

Signature: 4 digit
Hexadecimal
Characters: 0 thru 9,
A C,FH P U
Logic Threshold:
+ 2.2V, high
+ .5V, low

50 - 75 obhm

124 - 75 obm

R1=15.9chm, £ 1%
R2=119.3 ohm, + 1%
R3=62.00hm, £ 1%

135 - 75 ohm

R1=22.5 ohm, £ 1%
R2=112.560hm, + 1%
R3=67.5 ohm, + 1%

150 - 75 ohm
R1=31.1 0hm, = 1%
R2=106.1 ohm, + 1%
R3=750hm, £ 1%

600 - 75 ohm
R1=261.2chm, + 1%
R2=80.2 ohm, £ 1%
R3 =300 ohm, =+ 1%

50 chm, = 2%

75 ohm, = 2%
124 ohm, + 1%
135 ohm, + 1%
150 ohm, = 1%

H

600 ohm, £ 1%

REQWRED FOR

P (3336C only)

P (333BA/B only}

Vv, P

A, P (33368 only)

A, P (3336B only)

A, P {3336A only}

A, P (3336A/B only)

V. P.AT
V.PAT
Vv, P, A {33368B only}
V., P, A {3336B only)
V, P, A (33368 only)

Vv, P A
{3336A/B only)

RECOMMENDED MODEL

-hp- Modet 3437A

J903
TT Electronics Inc
2214 S. Barry Avenue
Los Angeles, CA 90064

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

3100
Kronhite
Avon Industrial Park

Bodwell St. Avon, MA 02327

-hp- Model 11096B

-hp- Model 5004A

-hp- Model 854288

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

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

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

-hp- Part No. 0698-3132
-hp- Part No. 0898-4096
-hp- Part No.0698-6982

-hp- Model 11048C
-hp- Model 110948
-hp- Part No. 0B898-6284
-hp- Part No. 0698-5197
-hp- Part No. 0757-0715
-hp- Part No. 0698-5405




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

DC Power Supply

Double Balanced
Mixer

Attenuators

Spectrum Analyzer

Thermal Converter

Oscilloscope

Function Generator

ac Voltmeter

Directivity: = 40 dB

150 ohm

Frequency Range: .C1 to
20.9 MHz

Directivity: = 40 dB

Output Voltage:
Cutput Current: = 20 mA

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

Attenuation: 10 dB {fixed}

VSEWR: = 1.02, dc to
20.9 MHz

Input/Qutput Z: 50 chms

Attenuation: 0 to 70 dB
Attenuation Step Size: 10 dB
Input/CQutput 2: 50 ohm
Certification reguired at

1 MHz, 10 MHz, 20.9 MHz

Frequency Range: .1 to
100 MHz
Amplitude Accuracy: + 1 dB
Harmenic Distortion:
= —65 dBc
Spurious: = — 70 dBc

Frequency Range: 10 Hz to
50 kH:z
Amplitude Accuracy: + 1 dB
Harmeonic Distortion:
= —65 dBc
Spuricus: < —70 dBc

Input Z: 75 ochms

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
Deflection: .Q1V to 10V/DIV
Horizontal

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

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

Ranges: 1 mvVto 1V

Frequency Range: 25 Hz to
1 MHz

Scale: Logarithmic

Accuracy: + 2%, 100 Hz to
10 kHz

P {3336A only)

P, A

-hp- Part No. B061-1137

-hp- Model 6214A

-hp- Model 10534A or 10514A

-hp- Model 8491A QOption 010
(2 required)

-hp- Model 355D

-hp- Model 141T/85638/85528B

-hp- Model 35804

-hp- Model 11051 A/HO1

-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 Teast
(3 of each
required)

Resistor

Amplifier

Adapters

Cables

CRITICAL SPECIFICATION

62 ohm, + 1%

67.50hm, £ 1%
75 ohm, + 1%
300 obm, £ 1%

1K ohm, = 1%

Gain: 20 dB

Frequency Range: .1 to
20.9 MHz

Input/Qutput Z: 5O ohm

BNC (f} to WECQO 440A
{33368 only}

BNC (f) to WECO 3568
{33368 only)

BNC (f} to WECO 347
(3336B only)

BNC (f) to 1.6/5.6 (m)
{3338A with Option 001 only)

BNC (f} to WECO 310
{33368 only)

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

Dual Banana Piug {used with
termination resistors)

BNC (f} to Type N {m}
BNC (m} to Type N (fi

50 ohm BNC {m} to BNC {m)}
12"

75 ochm BNC (m) to BNC (m)
6"
36"

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

Consisting of
Siemens type cennecilot (m)
BNC (m} connector
6, RG 59 coaxial cahle
(75 chm)

REQUIRED FOR

P {33368 only)

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

P

< <=7

o

===
i
PrF
=

=

T
»F
——

<
T
F
.

RECOMMENDED MODEL

-hp- Part No. 0638-6800

-hp- Part No. 0698-8658
-hp- Part No. 0757-0710
-hp- Part No. 0698-6982

-hp- Part No.

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

-hp- Part No. 1250-0556 {2 required)

-hp- Part No. 1250-0691 (2 required)

-hp- Part No. 1261-375% (2 required)

S 230
W & G Instruments Inc.
119 Naylon Avenue
Livington, NJ 07039

-hp- Part No. 1251-3757

-hp- Part No. 1250-05856
-hp- Part No. 1250-2277
-hp- Part No. 1250-1264
-hp- Part No. 1251-2816 (4 required)

-hp- Part No. 1250-0780 (2 required)
-hp- Part No. 1250-C077 (2 required!

-hp- Model 11170A (2 required)
-hp- Model 11170B {2 required)
-np- Model 11170C (2 required)

-hp- Part No. 15582-60010 (2 reguired)
-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 1-13

Option 004, High Stability Frequency Reference

Option 005, High Accuracy Attenuator

Option 907, Front Handle Assembly

Option 908, Rack Mount Flange Kit

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

1-13






Mode! 3336A/B/C

SECTION 1
INSTALLATION

2-1. INTRODUCTION.

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

2-3. INITIAL INSPECTION.

2-4. Inspect the shipping container for damage. If the shipping container or cushioning
material is damaged, it should be kept until the contents of the shipment have been checked
for completeness and the instrument has been checked mechanically and electrically. This in-
strument was carefully inspected both mechanically and electrically before shipment. It
should be free of mars and scratches and in perfect electrical order upon receipt. Procedures
for checking electrical performance are given in Section 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 10 66 Hz single phase. Power consumption is 100 VA maximum.

Before connecting ac power o 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
fo 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



Instatlation Model 3336A/B/C

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

Line Voltage Fuse -hp- Part Number
100/120 Vac 1 Amp 2110-0001
220/240 Vac s Amp 2110-0012

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

2-10. Power Cable.

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

number of the available power cables.

8120-1351

g120—1348 9 81200698

STD-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:

10631A 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-IB system. The
HP-IB cables have identical stacking connectors on both ends so that several cables can be
connected to a single source. As a practical matter, avoid stacking more than three or four
cables on any one connector. If the stack gets too large, the force on the stack can produce
enough leverage to damage the connector mounting. Be sure that the connector screws are
tightened firmly in place to keep it from working loose during use, and be sure to observe the
CAUTION of Figure 2-2.

N

e

B

PIN LINE

2 D02 The 3336A contains metric threaded MP-I18 cable mounting
3 Dio3 studs as opposed to English theads. Metric threaded -hp-
4 D104 10631A, B, or C HP-IB cable fockscrews must be used to
13 DIOs secure the cable to the instrument. Identification of the two
14 DI06 types of mounting studs and jockscrews 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 sifver and bisck fasteners to each other or the threads or
17 REN either ar both will be destroyed. Metric threaded HP-18
6 DAV cable hardware illustrations and part numbers follow.

7 NRFD LOCKSCREW LONG MOUNT NG STUD SHORT MOUNTING STUD

g NDAC 1330 0360 G300-0643 03BO-0644

9 | FC ,,

L} )

10 | sra ' o A
11 | ATN : L ; 5
12 | SHIELD-CHASSIS GROUND T .
] :
1 =

18 P/Q TWISTED PAIR WITHPIN G

19 | P/GTWISTED PAIR WITH PIN 7 j
20 | P/O TWISTED PAIR WITH PIN 8 THESE PINS S
21 P/O TWISTED PAIR WITHPIN G > |\oeoii |y # ;j
22 P/O TWISTED PAIR WITH PIN 10| arROUNDED |
23 P/O TWISTED PAIR WITH PIN 11 g L J
24 | ISOLATED DIGITAL GROUND &3

o

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/Taik 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. Switeh 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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Table 2-1. HP-IB Addresses.

Model 3336A/B/C

Factory
Selected ———————aisr
Address

ASCI) Code
Character

Address Switches

Listen

Talk

A5 A4 A3 A2 Al

Decimal Code

5-bit

SP
!

I AR I

OO N O R WN =&

/\ -

Address Switches

2 1

e
Sl o

P 1

'ﬁN-<><§<C—-10'J:UO‘Dozgr—xt-—:tmﬂmor)m)@

_s_.a..a_\.._x_...a-_;_a_;_..aAJAAAOOOOOOOOOOOOOOOO

0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1
0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 i
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 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 fisten {01} or talk (10). Seme controllers distinguish bet-
ween talk and listen automatically, requiring only the Device ad-

dress (decimal equivalent).

00
01

02
03
04
05
06
07
08
09
10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30




Model 3336A/B/C

2-17. HP-IB Description.

2-18. A description of the HP-IB is provided in Section LII of this manual. A study of this
information is necessary if you are not familiar with the HP-IB concept. Additional infor-
mation concerning the design criteria and operation of the bus is available in IEEE Standard
488-1975 ““1EEE 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 l

To prevent potential electrical or fire hazard, do not expose equip-
ment 1o rain or moisture.

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 95% 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 (¥ 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 availabie separately by its -hp- part number.

Instaliation
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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. [f 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 Hewiett-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.

Model 3336A/B/C



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,

OPTION 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 HlI
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 requirements.

Manual and remote programming instructions.

Operator verification procedures.

Operator maintenance procedures.

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

specific operating information.

3-4. PANEL FEATURES.

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

Paragraph Page
34, Panel Features......................... 3-1
3-6. Power Requirements. . .................. 34
3-8. Warm-up ......... ... ... ... ... ..., 3-4
3-10.  Initial (Turn-On) Conditions. ............ 34
3-12.  Front Panel Signal Outputs............., 34
320, SyncOutput.................... . . ... 3-6
3-23. ExtReflnput.......................... 3-6
3-25. 10 MHz Oven Output (Option 004). . ... ... 37
329 RefOutput............cciiinei... 3-7
3-31.  Manual Programming................... 3-7
3-36.  Programming Errors.................... 3-8
345, 21-60 MHz Output. . ................... 3-9
3-49.  Amplitude Leveling. .................... 3-9
3-55. Amplitude Blanking................... 3-10
3-60. Frequency Sweep...................... 3-11
3-85.  Amplitude Modulation................. 315
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- 3336 A/B/C Programming Times

C. -hp- 9825A Bus Message Implementation Table

3-1
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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
narameters, 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 unless a Local Lockout state-
ment was executed. When preceded by the BLUE Shift
Key, displays the HP-IB address in decimal code.
(Paragraph 3-114)

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

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

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

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

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

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

Figure 3-1. Panel Features.
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@ 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.

®@ @ 0660 6 6 6

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

©

D,
@

®@ e 66 6

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 scurce 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 e i 10000 Hz
AMPLITUDE .. ... . i 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...... . ... . i, Off
PHASE MODULATION. ... ... .. . i, Off
AMPLITUDE MODULATION. ... i Off
FAST LEVELING. ... ... ... i 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

WECQO 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 ohm unbal 10 Hz 20.9 MHz
75 ohm unbal 10 Hz 20.9 MHz
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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3-18. Level Limits.

3-19. Every front panel output has an amplitude range of 79.99 dB with 0.01 dBm resclu-
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 50 ohm to the 75 ohm output, the output
level will decrease 1.76 dB. Conversely, expect the level to increase
when changing back to the 50 ohm output.

3-20. SYNC OUTPUT.

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

3-22. When the SYNC 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 Option 004 will meet its aging rate specification.

3-28. The signal at the 10 MHz OVEN Output is a 0 dBm (30 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 will be phase-locked
together.

3-31. MANUAL PROGRAMMING.

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

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

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.

3-7
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3-8

3.35. To modify the present value of any operating parameter:

1. Turn the Modify group ““ON’’ by pressing
Y the ON/OFF key. ““ON’’ status is inidicated by the

GFF-ON ]
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
the flashing digit and counterclockwise to decrease
it. This is a two speed control.

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

NOTE

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

3-36. Programming Errors.

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

Error Code Message
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 output 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. Qutput Selection.

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

NOTE

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

3-43. Frequency Entry.

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

3-45. 21-60 MHz Aux Output.

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

3-47. Level Entry.

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

3-49. Amplitude Leveling.

3-50. Internal Amplitude Leveling. Internal Amplitude Leveling regulates the output power
ensuring accurate output levels throughout the entire frequency range of the instrument.
The 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



Operation Model 3336A/B/C

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 ohm 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-
{y 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 Amplitudaeuglanking
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

NORH

3-57. 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, followed by the exact number sequence of
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 ““ZOOM?’ feature can quickly position and expand a
point of interest in the sweep display.

NOTE

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

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

Sweep Mode............ ... ... . Linear
Start Frequency............... ... ... ... .. .... 1 000 000.0 Hz
StopFrequency.............................. 10000 000.0 Hz
Marker Frequency............................ 5 000 000.0 Hz
Time. ... . 1.0 Sec
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3-63. Single Sweep Execution.

3-64. The Single Sweep has a two step execution cycle. To begin a Single Sweep:
SIKGLE
Press @ to set the output and display to the Start Frequency
and reset the X-axis drive.
SINGLE
Press @J again, to start the sweep. The light in the center of

this key will be on when the instrument is sweeping.

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

NOTE

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

3-65. Sweep Entry.

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

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

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 Mode.

3-69. Log Sweep.

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

NOTE

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

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. . ... 0.01 sec
CONIMUOUS . + ottt ettt et e e 0.01 sec
Log Sweep
Single. ... 2.00 sec
CoOntNUOUS. . . .. 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 Frequency

.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. .ottt | decade
Linear Sweep.......coivviiiin.. (.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 Output Amplitude can be
modified. When a modification is entered, the sweep stops, resets to the Start Frequency and
then, after a brief computation period, the sweep automatically restarts.

3-77. Sweep Bandwidth Modification. In Linear Sweep Mode, the sweep bandwidth can be
doubled or halved by pressing the Blue shift key followed by 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 possible to ““ZOOM”’ 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 — c¢f. 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.
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3-78. Sweep Marker.

3-79. Sweep Marker Output. The MRKR Output (located on the rear panel) produces a
TTL high to low level transition at the programmed Marker Frequency during the linear
sweep up. This signal resets to the high level at the end of sweep. The marker transition will
not occur in the sweep down or Log sweep. Set the Marker Frequency by pressing il
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 OQutput (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 V to > + 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 dc with
the sweep segments.

The X DRIVE Qutput 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-B3. 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.
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The Z BLANK Output low level is capable of sinking current from a positive voltage source
through a pen-lift relay or other device. The Z BLANK Output ratings are:

Maximum Current. . ......... ..., 200 mA
Voltage Range. . ................c.covin. .. O0Vto +45V dc
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 Modulation, press the BLUE shift key followed by
the AM OFF (RECALL) key. The AMPTD MOD annunciator will light when Amplitude
Modulation is enabled.

3-88. When Amplitude Modulation is enabled and no modulating signal is present, the out-
put level is the programmed level. At 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. ......................... =5 V peak
Nominal Input Impedance............ 20 k ohm, 10 k ochm when

Amplitude Modulation is OFF
Input Sensitivity.............. <10 V p-p for 100% modulation
Frequency Range. ........................... S0 Hz to 50 kHz
Envelope Distortion. . ............. —30 dB to 80% modulation

3-90. PHASE MODULATION.

3-91. Phase Modulation Selection.

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

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

Maximum Input Voltage. . ................... ... .. +5V peak
Nominal Input Impedance.......................... 10 k ohm
Input Frequency Range. .......................... dcto 5kHz
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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Store the current operating state, press the STORE 0-9 key followed by the number of the
desired storage location. If two programs are stored in the same location, the first program
is lost. To Recall an operating state, press the RECALL 0-9 key foilowed 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 Y2 turn counterclockwise. Install the new line fuse in the
fuseholder and secure it by rotating the slotted cap 2 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 Yoltage Fuse -hp- Part No.
100/120 V 1 Amp 2110-0001
220/240 V 2 Amp 2110-0012

| WARNING I

DO NOT USE SLOW BLOW FUSES

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

3-101. Air 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 II., Since remote operation parallels manual (front panel)
operation, the operator should be thoroughly familiar with the front panel operation of the
instrument before attempting to operate it via the HP-IB.

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

—unattended operation.
—data 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 [EEE Std.
488-1975, ‘‘Standard Digital Interface for Programmable In-
strumentation’’,

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

3-108. Quick Reference Guide. A comprehensive yet succinct description the -hp- 3336 HP-
IB operation has been developed for those operators who are already experienced with the
HP-1B. One important use for this guide is to include it in your system documentation. The
Quick Reference Guide is published as a Programming Note and additional copies may be
ordered from your -hp- Sales and Service Office. Order Programming Note 03336-00001,
-hp- 3336 HP-IB Quick Reference Guide.

3-109. Special Operating Considerations. If possible, lock all instruments to a single fre-
quency reference. This will greatly simplify the tuning subroutine in the controller’s pro-
gram. Use the most accurate frequency reference availalble. The -hp- 3336 aging rate is
specified at less than + 5 x 10 % 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.
3-17
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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 resuits and instruments status information in bit parallel,
byte serial form. Ordinarily, a seven bit ASCII code represents each byte of DATA. The
eighth bit is available for parity checking. DATA is sent over the DATA lines in both direc-
tions.

3-118. Handshake Lines (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:

Attentton (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
particuiar action in the instrument?”’

This sub-section explains how to answer that question.

3-122. An ideal HP-IB operating section in an instrument manual wouid 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 Message Implementa-
tion Table in Appendix C for Table 3-1. The appropriate con-
troller statements that implement each bus message are given in
this table. If you do make this substitution, be sure to study the
descriptions of the Bus Messages thoroughly. The information
supplied is not restricted to that required to convert the Bus
Messages.
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3-125. Step One. Choose one of the Bus Messages for conversion. Begin with the System
Management Messages since they are usually easier to convert to controller statements than
the Trigger or Data Messages. Locate the description of the Bus Message in this manual. The
description of each message contains the following information as applicable:

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

—the device dependent information required for the controller statement.
—any prerequisite operations.

—suggestions for optimizing the use of the message.

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

NOTE

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

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

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

—one or more controller statements that implement the message.
—mnemonics for the controller statements.

—syntax of the controller statements.

—suggestions for optimizing the implementation of the message.

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

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

3-129. When searching for a message in the controller documentation, it is usually best to
start with the Table of Contents. If the message is not referenced there, look in the Index. In
order to use the twelve bus messages, the controller documentation must organize the In-
put/Output Operation programming statements according to the definitions of the twelve
messages. It would be unusual for any manufacturer of controllers to do otherwise. The ex-
act nomernclature, 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.
Controller instrument #1 Instrument #2
_ S ~hp- 3336 __ -
Select Code — 2 —
Device  ____ Q4 - I
Address Listen R _ s
Tatk 0o ——-
Bus Message Description Sample Implementation
Data Qutput text and variables to single
devices. - S e ¥Ees P
Qutput single characters. S PO _— ———
Input data from a device. . —
Input singie characters. PR - _ e S
Specify addressed and send data in
ASCH form.
Qutput data to multiple listeners, - S - _
Transfer data from device to device. - - R _ — -
Trigger Send a “‘Graup Execute Trigger’” to
all devices. I - no -
Send & Group Execute Trigger’ to
selectsd devices. I . I
Clear Clear ail devices — . i ves -
Clear selected devices. — -
Remote Enable remote mode on &ll devices.
Device will remote when addressed. S Yes N
Set re:nute on setected devices. I I _ -
Local Returr selected device to front
panel cantrol. - _¥es .. -
Local Lockout Prevent all devices from returning to
local mode. _ e __¥€s . .
Clear Lockout! Set local mode and disable local
Set Local lockaut on all devices. yes —
Pass Control Transfer bus management to
another controller. - no o —
Serial Poll Input the Status Byte of a selected
tStatus Byte) device. — yes -
Abort /0 Clear all bus operations and return
the bus management 10 the system
centrolier, - . no _ e e
Reguire Service Request Service from the controller Normally originates from the yes*® _ o -
device.
“Controllers can send the Requiras Service message, however, normally this message oniginates from the device. The -hp- 3336 can send this message. [t will not res-
pond 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. Only the listen ad-
dress, which is $ for the -hp- 3336, must come from the instrument documentation. A
technical description of the implementation of the Remote Message is presented in Figure
3-1 of Appendix B.

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

3-135. Implementation. The syntax and mnemonics for the program statement that im-
plements the Local Message are found in the controller documentation. Only the listen ad-
dress, which is § for the -hp- 3336, is taken from the instrument documentation. An instru-
ment must be addressed to listen in order for it to enter the Local mode. A technical 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.
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3-140. Clear. The Clear Message resets instruments to a predefined state. The predefined
state of the -hp- 3336 is its turn on state (see Paragraph 3-10), except that stored instrument
states are retained. The Clear Message can be a universal instruction, resetting all devices on
the bus capable of responding, or an addressed instruction sent to selected devices only.

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

NOTE

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

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

—Received an unrecognizable program string.
—Sweep started.
—Sweep stopped.

—System failure; External reference unlocked or main oscillator failure,
“OSC FAIL”

All conditions that cause a Require Service Message from the -hp- 3336 are disabied
(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
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Status Byte is true, the -hp- 3336 request service. If bit $ is also true, the reason it requested
service is because the -hp- 3336 received a program string it could not recognize or respond
to. In this case, the appropriate action may be to print a message advising the operator that
the -hp- 3336 received an invalid instruction. Only the instrument status associated with bits
0 thru 3 can cause service requests. See Masking Service Requests.

76 543210 Status Byte Bits
FRF xS S S S 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)

~——1 = 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 controiler 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-1B.

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 8. 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 Pol 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 documenia-
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.
ASCil Binary Octal Decimail Hexadecimal
Instructian Code Code Code Code Cods
Entry
Parameters
Frequency F 01000110 106 70 46
F 01000110 106 70 48
ar F 01000110 106 70 46
R 01010010 122 82 52
Ampiitude A 01000001 101 65 41
M 01001101 1156 77 4D
Phase P 01010000 120 80 50
H 01001000 110 72 48
Sweep Start S 01010011 123 83 53
Frequency T 01010100 124 84 54
Sweep Stop S 1010011 123 83 53
Frequency P 01010000 120 80 50
Marker M 01001101 115 77 4D
Frequency F 01000110 106 70 46
Sweep Time T 31010100 124 84 54
| 01001001 111 73 49
Digits
@ @ 00110000 060 48 30
1 1 G0110001 061 49 31
2 2 Q0110010 062 50 32
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 087 55 37
8 8 00111000 070 56 38
9 g 00111001 071 57 39
00101110 056 46 2E
+ + 00101011 653 43 2B
- 00101101 05656 45 2D
Units
Hertz H 01001000 110 72 48
H 01001000 110 72 48
or H 01001000 110 72 48
Fd 01011010 132 80 9A
Kilo-Hertz K 01001011 113 75 8B
H 01001000 110 72 48
Mega-Hertz M 01001101 t15 77 4D
H 01001000 110 72 48
dBm D 01000100 104 68 a4
B 01000010 102 66 42
Degrees D 01000100 104 68 44
E G1000101 105 69 45
Seconds S 01010011 123 83 53
E 01000101 105 69 45
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Table 3-2. Instrument Programming Codes—Data Receive.

Model 3336A/B/C

Instruction

Leveling Loop Speed

Fast
Leveling
Off

Fast
Leveling
On

Data Transfer Mode

Mode 1

Mode 2

Sweep Mode

Linear Sweep

Log Sweep

Assign Zero
Phase

*Start Single
Sweep

Start Continuous Sweep

Store Program

plus one digit {0 thru 9)

Recall Program

plus one digit (O thru 9}

Masking Service Requests

and one of the following

EQOS {End of String}

Line Feed

or Asterisk

ASCl
Code

- =T

-0=

NOZ

20

pmE W

nw O ww TP

m 3

QZErxCc-~IOTMmMUOomerE nuZ

LF

-

Binary
Code

01000110
01001100
00110000

01000110
01001100
00110001

01001101
01000100
00110001

01001101
01000100
oo110010

Q1010011
01001101
©0110010

£1010011
01001101
00110010

01000001
01010000

01010011
01010011

01010011
01000011

31030011
31010010

01010010
01000101

01001101
01010011

01000000
01000001
01000010
01000011
01000100
01000101
01000110
01000111
01001600
01001001
01001010
01001011
01001100
01001101
01001110
01001111

€0Q01010
00101010

Octal
Code

106
114
Qgso

106
114
061

115
104
061

1156
104
062

123
115
061

123
1156
062

101
120

123
123

123
103

123
122

122
105

1156
123

100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117

12
52

Decimal

Coie

10
42

Hexadecimal
Code

46
4C
30

46
4ac
31

2A

*Start Single code must be sent twice "SS585, The first *'S8'’ resets the sweep 1o start conditicns and the secong ''SS’" starts the
SWweep.
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Table 3-2. Instrument Programming Codes—Data Receive (Cont'd).

ASCH Binary Detal Decimal Hexadecimal
Instruction Code Code Code Code Code
Qutput Selection by Model
Mode! 3336A
75 ohm 0 01001111 117 79 4F
I 01001001 111 73 49
1 00110001 061 49 31
150 ohm 0 01001111 117 79 4F
| 01001001 1M1 73 49
2 00110010 116 78 4E
600 ohm 0 a1001111 117 79 4F
| 01001001 111 73 49
3 00110011 063 51 33
Modei 33368
75 ohm 0 01001111 17 79 4F
[ 01001001 111 73 49
1 00110001 061 49 31
124 ohm 0 01001111 17 79 4F
I 01001001 111 73 49
2 00110010 062 50 32
135 ohm o] 01001111 117 79 4F
| 01001001 111 73 49
3 00110011 063 51 33
800 ohm 0 01001111 117 79 4F
| 01001001 111 73 43
4 00110100 064 52 34
Model 3336C
50 ohm 0 01001111 117 79 4F
t 01001001 111 73 49
1 00110001 061 49 31
75 obm C 01001111 117 79 4F
| 01001001 062 50 32
2 0011001C 062 50 32
Modulation
Amplitude M C1001101 1156 77 4D
Modulation A 1000001 101 64 41
Off a 00110000 060 48 30
Amplitude M Q1001101 115 77 ap
Modulation A 01000001 101 64 41
On 1 00110001 102 49 31
Phase M 01001101 1156 77 4D
Modulation P 01010000 120 80 50
Off 4} 00110000 060 48 30
Phase M 01001101 1156 77 4D
Modulation P 01010000 120 80 50
On 1 00110001 061 49 31
Amplitude Blanking
Amplitude A 01000001 101 656 41
Blanking B 01000010 102 66 42
Off '] 00110000 060 48 30
Amplitude A 01000001 101 65 41
Blanking B 01000010 102 66 42
Oon 1 c0110001 061 49 31
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HP-IB programiner:

—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 ! 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 EQS character sent after (or at a convenient place before} the 48th
character. Data Transfer Mode 2 must be remotely programmed. The instrument will re-
main in Mode 2 until Mode 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 Enable Mask Mask Mask
MSI Enable Mask Mask Enable
MSIJ 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 AB1
programs Ampltidue Blanking ON. While the characters comprising each programming
code must be received in a certain order, the order in which the programming codes are
received is not important. Sending ‘“‘ABO, 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
Eniry 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

or

Amplitude

Phase

Sweep Start Frequency

Sweep Stop Frequency

ASCH
Code

—~th— IWv— ZTP— TmMTMm— T TN-—

mw —

Binary
Code

01001001
01000110
01010010

¢1001001
01000110
€1000110

01001001
01000Q01
01001101

01001001
01010000
01001000

01001001
01010011
01010100

01001001
01010011
01010000

Octal
Code

111
1086
122

111
106
106

111
101
115

i1
120
110

111
123
124

111
123
120

Decimal
Code

Hexadecimal
Code
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Table 3-3. Instrument Programming Codes—Data Send (Cent'd).

Operation

Instruction

Sweep Marker Frequency

Sweep Time

Output !mpedance

Sweep Type

Amplitude Modulation State

Phase Modulation State

Error Codes

Amplitude Blanking State

Fast Leveling

Carriage Return

Line Feed

ASCHl
Code

|
M
F

WP — ImMm— TVE~- PETE— TP— —0O— —

T -

LF

Binary
Code

01001007
01001101
01000110

C1001001
01010100
01001001

Q1001001
01001111
c1001001

01001001
01010011
01001101

01001001
1001101
01000001

01001001
01001101
01010000

C10G1001
01000101
01010010

01001001
01000001
©1000010

01001001
01000110
01001100

Q0001101
00001010

Octal
Code

1113
115
106

111
124
111

11
117
111

111
123
115

111
123
101

111
123
120

111
105
122

111
101
102

Rl
106
114

16
12

Decimal
Code

73
77
70

73
84
73

73
79
73

73
83
77

73
83
65

Hexadecimal
Code

49
4D
46

49
54
49

49
4aF
49

49
B3
4D

) = 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.

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

D = ASCII digits @ through 9

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

strument.

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

FR DDDDD.DDDDDD HZ CR LF&EOI

FR DDDDDDDD.DDD HZ CR LF&EOI

cant digits after the decimal point.

digits after the decimal point.

For frequencies with more than 3 signifi-

For frequencies with less than 3 significant
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b. Amplitude. After receiving ‘‘IAM”’, the -hp- 3336 will send its output amplitude, in
dBm, formatted as follows:

AM 900008 DD.DD@ 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 9002¢DDD.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.DDDDDD 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-
cy in Hz, formatted as follows:

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

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

T1 #0¢006DD.DDD SE CR LF&EOI

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

IO D CR LF&EOI
The digit D returned varies with the instrument model.

3336A 75 ohm D
150 chm D=
600 ohm D

Il
(VO S
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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&EOI
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 =0Option does nat 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&EQI
k. Amplitude Modulation. After receiving ‘‘IMA”’, the -hp- 3336 will send the digit @ or
! indicating amplitude modulation is Off () or On ( 1) formatted as follows:
MA D CR LF&EQI
l. 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&EOQOI
m. Amplitude Blanking. After receiving ‘““IAB”’, the -hp- 3336 will send the digit @ or |1
indicating amplitude blanking is Off (@) or On (1) formatted as follows:
AB D CR LF&EOI
n. Fast Leveling. After receiving ““‘IFL’’, the -hp- 3336 will send the digit @ or 1 indicating
that fast leveling is Off (6) or On (1) formatted as follows:
FL D CR LF&EOQOI
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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. Codesused in these figures are:
T = True
F = False
X = don’t care

Figure

3-A-1
3-A-2
3-A-3
3-A4
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 seguence on Data lines
—
T F X T X ? - $
L -hp- 3336 listen address
universal untalk (137g)
universal unlisten (Q77g)

To remain in the Remote mode:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOi

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 o u SOH "

‘ —E— universal ‘Go To Local’’ (001g)
-hp- 3336 listen address
controller talk address

L universal unlisten (077g)

“ M

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]

-E— universal “‘Local Lockout™ (021g)

To maintain LOCAL LOCKOUT:

BUS MANAGEMENT LINES

ATN [FC 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 EOI sent on Data lines

T F X X X DC4
universal Device Clear (024g)
The -hp- 3336 will respond to this message while in LOCAL as well as REMOTE.
To CLEAR selected devices:

BUS MANAGEMENT LINES

ATN [IFC SRQ REN EOQI sent on Data lines

—L—

T F X X X 2 & FEOT
universal Selected Device Clear
(0044}
-hp- 3336 listen address

universal unlisten (077g)

Figure 3-A-5. Clear.



Appendix A

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

First:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOQI —

T F X T X 7 U $

th- 3336 listen address

controller talk address

sequence on Data lines

universal unlisten (077g)

Second;

BUS MANAGEMENT LINES

ATN IFC SRGQ REN EO! sequence on Data lines

f

F F X T X "Programming Codes

NOTE
The -hp- 3336 must already be in REMOTE.

A-4

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 : sequence on Data lines

T F X T X ? u $

L-hp- 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 ‘Interrogate Program Instruction '
Third:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOI sequence on Data lines

——

T F X T X ? D 5

Llisten address of device

receiving data

-hp- 3336 talk address

~ universal unlisten (077g)
Fourth:
BUS MANAGEMENT LINES
ATN [IFC SRQ REN EQI r— sequence on Data lines
F F X T F* The -hp- 3336 will return the interrogated information !
now

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

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

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOQI

T F X X X

Second:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EO!
F F X X FE*
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 Pall Enable {030g)

~ universal unlisten (077g)

send on Data lines

Status Byte

sent on Data lines

e

EM

L universal Serial Poll Disable

{031g)

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

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOI

sent on Data lines

T F X T X 8S

-

universal Group Execute Trigger

{1014)
To cause simultaneous action in selected devices:
First:
BUS MANAGEMENT LINES
ATN [FC SRQ REN EOI r sequence on Data lines
T F X T X U + 6
L device #2 listen address
device #1 listen address
controller talk address
~— universal unlisten (07 7g)
Second:
BUS MANAGEMENT LINES
ATN IFC SRQ REN EOQI B(S sent on 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 EQ!

X X T X X

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

B8US MANAGEMENT LINES

ATN IFC SRQ REN EOI sequence Data lines

2 U 9"
LIisten address of controller to

receive bus control

T F X T X

talk address of controller giving
up bus control

N universal unlisten {07 7g}

Second:

BUS MANAGEMENT LINES

ATN IFC SRQ REN EOI [ sent on Data lines

F F X T X ‘
universal Take Controt {O11g}

iy
~

Figure 3-A-11. Pass Control.

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

BUS MANAGEMENT LINES

ATN [FC SRGQ REN EOI
X T X X X

Only the system controller has this capability.

A-8

Figure 3-A-12. Abort 1/0.
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3-A-4. Handshake.

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

3-A-6. Figures 3-A-13 and 3-A-14 are presentations of the Handshake sequence. Hand-

shake Lines NRFD and NDAC are controlled by the listener. The Data Lines and Hand-
shake Line DAV 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 siightly 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. Alsc refer to the
flow diagram and list of events on this figure,
Ty Tz T TaTs Ts Tz Ta Ts Tio Tn TieTid e TaTie TieTm

G T —
DIO LINES | : i ! ' I'L

[ORLY ONE LINE 1§
SHOWN A5 AN EXAMPLE]

DAy

NRFD

NDAC : - ;

- P —— -y pot e Py e P e

Period in which all
N listeners become ready for

Period in which data is
guaranteed to be valid,

data.
s s /. .
;//j}/;ﬁ//; Period in which ail
224,74, 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 NRED and NDAC high), then
places data byte on DIO lines.
P, Source delays to allow data to settle on DIO lines.

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

Ta

Ts

Ts

T,

P,
(T+-Tyo)
Ts *

Ts

TIO

Py
(Tio-Ti2)
T11

T,

T13

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,
DAV is set low.

First acceptor sets NRFD low to indjcate 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 acceptors driving NDAC low).

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

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

Source changes data on the D10 lines.
Acceptors, upon sensing DAV Hiigh set NDAC low in preparation for next
cyvele. NDAC goes low as the first accepior sets it low.

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

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

Source delays to allow data to settle on DIO lines.

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

Source, upon sensing NRFD high, sets DAV low to 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 Tﬁ )

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 Tg .

A-12

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




Tahle 3-A-1. ASCHl Character Codes.

Appendix A

EQUIVALENT FORMS

AsCll EQUIVALENT FORMS ASCI EQUIVALENT FORMS ASCI EQUIVALENT FORMS ASCII
Char. Binary  Octal Dec Char. Binary  De¢tal  Dec Char. Binary  Octal Dec Char. Binary  Octal Dec
NULL | 00202000C 000 C space | S010000C 040 az « 01000000 100 B4 01130000 140 96
SOH J 00000001 051 1 ! as1o00ct 041 33 A Q1000001 101 65 a 91100001 1431 97
STx | cogooGa 002 2 0100040 o4z 34 ] Cr000010 102 66 b 01100010 142 o8
ETX | 00000011 003 3 # 0010001 043 35 C 01000011 103 &7 c 01100011 143 93
EOQT QOOOGILC D04 4 s 0100106 044 36 D 0003100 102 £8 d Cv10010C 144 100
ENG | 0000C101 005 5 e 02100101 045 37 E 01000101 105 69 e 01100121 145 101
ACK 1 0000011T 008 6 & 00100110 046 36 F 0000110 106 0 f Sncona 148 102
BELL | 0000011 007 7 ' 60100111 a7 a3 G Q1000111 107 71 3 0110at11 147 03
85 9000300 019 8 { Q0101000 053 40 H 030100c 110 72 n 01101000 150 104
HT 00001061 O bl } 06101001 05 a1 | a1oG1001 - 111 73 1 01101001 151 105
LF 00001010 o1z 19 * 10010 52 42 J croioic 112 74 | 01101010 152 106
Vo 0000101 $13 1 + 001010+ 1 053 43 < 01001011 123 75 K U0 153 107
FF 00001100 014 W2 . a0101100 054 44 L 01001100 14 76 01101100 <54 108
CR 00001101 015 13 - 00101401 055 45 M qI00IsT 145 77 m g11eto1 155 108
SO OoDNo1g 016 14 DO101148 056 46 N G1001110 116 78 n 001G 156 110
SI jooonin 07 15 / 00D O57 47 a | oo 117 7e o |otwiinr sz s
DLE | 00010000 (20 18 2 80110000 060 48 e 01610000 120 86 a 7110000 160 112
DC- § 00010001 021 17 1 95710001 08 49 Q aIp1nocT 121 a1 aq 01110001 161 13
DC: 00010010 022 18 2 0010010 062 50 ] 21010010 22 a2 b G1110010 182 114
OC; § 0001001 023 18 3 0011001 063 51 S 01010011 123 83 H 01110011 163 s
DCs | 00010100 D24 20 4 00110130 084 52 T 21010100 124 8a t 01110100 164 116
NAK F 00010101 025 21 5 20110101 065 53 U 0103101 125 85 u 01110161 165 7
SYNC | cooto1r0 028 22 5 DO1T101 Q86 34 ¥ 0010110 126 BE v PERRLTRESSRT: ) 113
T8 | ooototr 27 23 7 0113111 067 55 w 01G 2111 157 87 w [URRIRRENT: TS 119
CAN | 00911200 030 L] g 0G11000 a7 56 X 01011000 136 ag x 91111006 1P 120
ERt D0G11001 031 25 a ao11om o7 37 Y Q101 200 131 8g ¥ G1111061 171 121
SUB | Do0111G 032 26 oA AR (o] H g 54 z oo 132 90 ’ [ RRR A ) 122
ESC | oocrionr 033 ar U ol B P bl [ 0in101T 153 a1 | [P ARRRToTRIN i) 123
Fs 0001100 034 o8 < 1100 974 60 | 0911108 132 92 arnng 17a 124
G5 Jomzt Qs 24 = ot avs 51 } o101 51 135 93 [EARRRREN 175 125
RS J001 110 03a an - [EO R RRR I 62 ) 01011110 138 94 N aniing 7e 128
us OO0t e st 3 ? Ofxreres ITT 63 — RAIARRARI 137 a5 JE. orriin 177 127
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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 b5ms
Delimiter SE B ms
Amplitude AM B ms
Delimiter DB 165 ms
Phase PH 5 ms
Delimiter DE 28 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 2.5 ms
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

Description

Output text and variables to single
devices.

CQutput 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- 98254 -hp- 3336

7 ) 7

21 04 _

5 § o

8] D B o

Sample Implemantation

wrt 704, "FR20.25MH"’ yes
wtb 704,A ¥es I o
red 704, A yes
rdb (704)~ A yes _
emd 7,"?U8 ", "FR20,26MH"" yes _
wrt "SYN1,8¥YN2",""AM-24.37DB"’ .
cmd 7, U?US17,AM-24.370B" ves 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
el 704 yes
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

Madel 3336A:

Model 3336B:

Model 3336C:

14

FREQUENCY

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

Resolution:

75 oshm unbalanced
160 chm balanced
600 ohm balanced

75 ohm unbalanced
124 chm balanced
135 chm 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
800 ohm output

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

50 ohm output
75 ohm output

10 Hz to 20.999 999 999 MHz
10 kHz to 2.099 999 993 MHz
200 Hz to 109.989 999 kHz

10 Hz to 20.999 9989 999 MRz
10 kHz to 10.999 999 999 MHz
10 kHz to 2.099 999 999 MH:z
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 10 + 7.00 dBm
-78.23t0 +1.76 dBm
—72.99 10 + 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
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42

Table 4-1. Specifications (Cont’d)

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 10Hz 200 10K 50K 108K 2.05M 20.9MHz
75 ohm output l + .1dB{+ .07 dB with Gption OC5)

150 ohm output | + .12 dB ]

600 ohm output I + .25 dB

Model 3336B 10Hz 200 10K 50K 109K 2.08M 10.9M 20.9MHz
75 ohm output ] + 108 (2 .07 dB with Option 005} ]
124 ohm output +.15dB l + .1dB

135 ohm output + .12 dB l

600 ohm output L + .25 dB I

Modei 3336C 10Hz 20.9 MKz
50 and 75 ohm outputs r + ,1dB{+ .07 dB with Qption 005)

Attenuator Accuracy: (instruments without Option Q05)

Attenuation 10Hz Y 1M 20.9MHz
10 te 19.99 dB +.1dB + .16¢aB + .2dB
20 to 39.99 dB + .15 dB +.,2dB + .25dB
40 to0 79.99 ¢B + .2dB + .254d8B + .3dB
NOTE

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

Warm-Up Time:

30 minutes
MAIN SIGNAL OUTPUTS

On Carrier Return Loss:

Model 3336A 10Hz 10K 30K 2.09M 10.9M 2.09MHz
75 ohm output | > 30 dB ]
160 ohm output I = 20 dBI = 304dB |

Model 33368 10Hz 10K 30K 2.09M 10.9M 2G.9MHz

75 ochm output L > 30 dB —[
124 ohm output > 20 dB > 30 dB

135 ohm output = 20dB| » 30 dB

Model 3336C 10Hz 10K 30K 2.09M 10.9M 20.9MHz
50 ohm output > 3048 | > 25a8*

75 ohm output > 30dB

*Return Loss of 50 ohm output1s > 30 dB to 20.9 MHz with Option 008,




Model 3336A/B/C

Table 4-1. Specifications (Cont’d)

Balance:
Mecdel 3336A 300Kz 10K 50K 2.09MHz
150 ohm output | > 36 dB |
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, excluding 1 Hz about
the carrier.

Phase Jitter:

.39 peak to peak maximum, measured per Bell Systern 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 — 1156 dBm

150 ohm output - 100 dBm {to 10 MHz) - 100 dBm (ta 10 MHz)
600 ohm 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
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Table 4-1. Specifications (Cont'd)

PHASE OFFSET

Range:
+ 719.9° with respect to arbitrary starting phase or assigned zero phase.
Resolution: O.1°
Incremant Accuracy: + 0.2°
Ambiant Stability: + 1 degree of phase per degree C.

FREQUENCY SWEEP

Sweep Flatness:

+

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

+

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

Sweep Time
Lingar Sweep: .C1 sec to 98.99 sec
Singla 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 continucus 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 2
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°%/volt}

Input Impedance: =20 k Q
HP-18 EONTROL

Fraquency 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 timel

< B0O ms

Model 3336A/B/C
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Table 4-1. Specifications (Cont’d)}

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 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 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 (V x A)

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 10-7 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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Table 4-1. Specifications (Cont’d)}

GEMNERAL

Operating Environment:
Temperature: 0° to 55°C
Relative Humidity: <85%, 0° to 40°C
Altitade: < 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, 6C 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
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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: 6 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
Traubleshooting
Adjustments

< T
n ool

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)
or -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 B721A™ with Optien 008

4-7
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Table 4-2. Recommended Test Equipment {(Cont’d)

DC Power Supply

Double Balanced
Mixer

Attenuators

Spectrum Analyzer

Thermal Converter

QOscilloscope

Function Generator

ac Voltmeter

System Voltmeter

Directivity: = 40 dB

150 ohm

Frequency Range: .01 to
20.9 MHz

Directivity: = 40 dB

Gutput Voltage:
Output Current: = 20 mA

Input/Qutput Z: 5O ohm
Frequency Range: 1 to
20.9 MHz

Attenuation: 10 dB (fixed)

VSWR: = 1.02, dcto
20.9 MHz

input/Output Z: 50 ohms

Attenuation: Oto 70 dB
Attenuation Step Size: 10 dB
Input/Output Z: 5O ohm
Certification required at

1 MHz. 10 MHz, 20.9 MH=z

Frequency Range: .1 to
100 MHz
Amplitude Accuracy: = 1 dB
Harmonic Distortion:
< —65dBc
Spurious: = — 70 dBc

Frequency Range: 10 Hz to
50 kHz
Amplitude Accuracy: * 1 dB
Harmanic Distortion:
< —65 dBc
Spurious: = —70 dBc

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

required at 10 kHz, 10C kHz,

1 MHz, 10 MHz and 20 MHz

Vertical

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

Sweep: .05 usto 1s/DIV
Delayed Sweep

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

Ranges: 1 mVto 1V

Frequency Range: 25 Hz to
1 MHz

Scale: Logarithmic

Accuracy: + 2%, 100 Hz to
10 kHz

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

P (3336A only)

INSTRUMENT CRITICAEL SPECIFICATION REQUIRED FOR RECOMMENDED MODEL
Balanced 124 chm P (33368 only) -hp- Part No. 5061-1137
Directional Frequency Range: .01 tc -hp- Part No. 5061-1136 (Opt 001)
Couplers 10.9 MHz

-hp- Part No. 5061-1135

-hp- Model 6214A

-hp- Model 10534 A or 10514A

-hp- Model 8431A Option 010

-hp- Model 356D

-hp- Model 141T7/85538/85528B

-hp- Model 3580A

-hp- Model 11051A/HO7

-hp- Model 1740A

-hp- Model 3312A

-hp- Model 400 E or EL

-hp- Model 3437A

4-8
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Performance Tests

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

INSTRUMENT

CRITICAL SPECIFICATION

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

Amphifier

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: = .5 dB

{Diode Detector)

Signature: 4 digit
Hexadecimal
Characters: O thru 9,
A, C,F,HPU
Logic Threshold:
+ 2.2 V, high
+ .5V, iow

50 - 75 obm

50 chm, + 1%
7% ohm, + 1%

x 00 1% .125W

x 620 .1% .12BW

x 750 .1% .1256W

x 13560

x 150Q .1% .125W
X 2250 1% .6W

x 3580 1% .125W
x 6000 .1% .126W
x 6750 1% .1258W
x tOkQ 1% .256W

—= 00 = (DO =

u—y

x 1600pF 5% 300V

Gain: 20 dB

Frequency Range: .1 to
20.9 MHz

Input/Cutput Z: 50 ohm

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

P (3336C only)

> >

<<
-

oo

TTVOUOVTDDVUTDO

>rrPPPPPP>

e e e B e I I

= AL S

T
»
=

B

J903
TT Electronics Inc
2214 S. Barry Avenue
Los Angeles, CA 30064
{213) 478-8224

-hp- Model 110968

-np- Model 5004 A

-hp- Model 854288

-hp- Model 11048C
-hp- Model 11094B

-hp- Part No. 0698-6364
-hp- Part No. 0698-6800
-hp- Part No. 0698-7363
-hp- Part No. 0698-7364
-hp- Part No. 0698-6774
-hp- Part No. 4757-0980
-hp- Part No. 0698-3242
-hp- Part No. 0698-7408
-hp- Part No. 0698-4194
-hp- Part Np. 0757-0340C

-hp- Part No. 0160-2223

QB 300
Q-Bit Corp.
P.O. Box 2208
Melbourne, Florida 32801
{3058) 727-1838

-hp- Model 5328A w/QOption 10
-hp- Model 5335A w/Qption 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-6AC
Consisting of
Siernens type connector {m)
BNC (m) connector
6’', RG 59 coaxial cable

175 ohm)

INSTRUMENT CRITICAL SPECIFICATION REQUIRED FOR RECOMMENDED MODEL
Adapters BNC (f) to WECQO 44CA V,.P.A T -hp- Part No. 1250-0556 {2 required)}
{33368 only)
BNC (f) toc WECC 358 V. PLAT -hp- Part No. 1250-0591 (2 required)
(33368 anly)
BNC (f) to WECO 347 V.P,A T -hp- Part No. 1251-3759 (2 required)
{33368 only)
BNC (f} to 1.6/5.6 (m] V. P, AT S 230
{3336A with Option 001 only} W & G Instruments Inc.
119 Naylon Avenue
Livington, NJ 07039
(201) 984-0854
BNC if] to WECO 310 VP, AT -hp- Part No. 1251-3757
{3336B only)
BNC (f} to TRIAX (m} P -hp- Part No, 1250-0595
BNC (f) to Dual Barana Plug V,PA T -hp- Part No. 1250-2277
BNC {m) to Dual Banana Pgst V, P, A, -hp- Part No. 1250-1264
Dual Banana Plug {used with V. P A -hp- Part No. 1251-2818 (4 required)
termination resistors)
BNC (f) 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)
12 V,PA T -hp- Model 11170A (2 required)
24" V,P.A T -hp- Model 11170B (2 reguired)
36" V. P AT -hp- Model 11170C {2 required)
75 chm BNC (m) to BNC (m)
8" vV, P, AT -hp- Part No. 15582-60010 (2 required)
36" V.PAT -hp- Part No. 15582-60020 (2 required)
75 ohm BNC {m) to V.P AT

-hp- Part No. 5060-4444
-hp- Part No. 1250-1448
-hp- Part No. 8120-1289
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4-8. PERFORMANCE TEST RECORD.

4-9, A Performance Test Record is located at the end of this section to help you consolidate
the test results, -hp- recommends that copies of the Performance Test Record be used,
Copies of the Performance Test Record can be made at any time without written permission
from Hewlett-Packard.

4-10. 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°C)
+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.
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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

ATHI-Z]
s
7Toohm /
FEEDTHRLU /
- e -

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

HH H O+ H R

-hp- Model 3455A
with Option 0
(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 110948



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,
AU VUOLIMEIER
-hp- 3336 ’ 5
(DUT) ’ VA
T ) ¢ |

RS R |
- 1
—

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

b. Refer to the following table for Step c.

3336A

3336B

3336C

OUTPUT AMPLITUDE FREQUENCY NOMINAL MINIMUM MAXIMUM

750
150Q
6000

754
124Q
135Q
600Q

509
754

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

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
0.6096 0.6166
0.4288 0.4337
0.4474 0.4526
1.7242 1.7441
0.6095 0.6166
0.6096 0.6166

c. Set up the 3336 for each of test conditions above and enter the ac voltmeter readings
on the Performance Test Record. Refer to the minimum and maximum values above to see
if the measured values meet the specifications.
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d. Refer to the following table for Step e.

OUTPUT AMPLITUDE FREQUENCY NOMINAL MINIMUM MAXIMUM

3336A 75Q ~2.99 dBm 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 50 kHz to 10.9 MHz
135 ohm output +.12 dB 10 kHz to 2.09 MHz
600 ohm output +.25dB 200 Hz to 109 kHz
3336C 50 ohm output +.1dB (£.07dB)* 10Hzto20.9 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
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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 chm

R2=67.5 ohm (2 x 135)

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

3336C 50 to 75 ohm

Performance Tests

-hp- Part No. 0698-7363

-hp- Part No. 0757-0980
-hp- Part No. 0698-6319

-hp- Part No. 0698-3242
-hp- Part No. 0698-6800

-hp- Part No. 0698-4194
-hp- Part No. 0698-7364
{need 2)

-hp- Part No. 0757-0980
-hp- Part No. 0698-6319

-hp- Model 85428B

a. Connect the equipment as shown in Figure 4-3. Connect the thermal converter directly
to the 3336 (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
135Q 10 kHz, 100 kHz,
1 MHz, 2.09 MHz
6000 200 Hz, 109 kHz
3336C 50Q 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 0.218 V
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)

TMPEDENCE
MATCHING FADS
(A5 REGUIRED]

LV, 7o DHM

CCNVERTER

THE RMAL L

DC VOLTMETER

IMPEDANCE MATCHING PADT

i24 AND 135 T0O 75 OHM

750
UNBALANCED

BALANCED
IMPEDANCE
RZ

155 TO 75 OHM

o e

750
UNBALANCED

BALANCED
ITMPEDANCE
R1

|

257 TO 75 OHM

e 4T e———
R1
BALANCED TSR]
IMPEDANCE UNBALANCED
RE

—y

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.
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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(1 - %error/1000)

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

Reference level (from Step c)
— 336 Amplitude setting (from Step d)
+ Thermal converter error (from step e)

3336 amplitude flatness

4-18. Attenuator Accuracy Verification.

4-19. This performance test verifies that the -hp- 3336 meets the attenuator accuracy
specification listed in Table 4-1 using a “‘put and take’’ measurement system at four at-
tenuator settings and three test frequencies. It is preferred that this test be performed in a
screen room. If one is not available, an electrically “‘clean’’ environment is a must. It is im-
portant that the specified cables be used and that the test equipment be arranged as il-
lustrated. Failure to follow the test procedures explicitly can result in erroneous data.

NOTE

A certification program is available to verify the 3336 attenuator
specifications. To recertify, the attenuator must be returned to
Hewlett-Packard. The recertified attenuator will be returned with
the results of each attenuation setting. Contact your nearest
Hewlett-Packard Sales Office for further details. A list of these of-
fices is provided at the back of this manual.

Required Equipment:
Attenuator (10 dB, 20 dB, 40 dB, 70 dB

attenuations) with Certification -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.O. 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:

Scale. ... e e 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
R [ B R D P

REFERENCE SYNTHESIZER

BNC (f) to DUAL BANANA

BN

—hp-111070C
3.

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.

=
]
;
:

REFERENCE ATTENUATOR

BNC(m)to N TYPE(f)

M

I0dB COAX ATTENUATOR

N TYPE (f) ta BNC(m)

20dB AMPLIFIER

501X BNC(m) to BNC(m}

-pp-1110TOA
If

N TYPE(f) to BNC {m)

DC POWER
SUPPLY

T T—~— T

500
FEEDTHRU

WAVE ANALYZER

3336-4-%

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 €.

STEP E STEP H
TEST 3336 REFERENCE 3336 REFERENCE
10 dB 7 dBm 10 dB -3 dBm (0 dB
20 dB 7 dBm 20 dB —13 dBm 0dB
40 dB 7 dBm 40 dB — 3% dBm 0 dB
70 dB 7 dBm 70 dB —63 dBm 0dB

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 electronic counter. This will be the reference source against which phase increments will
be measured.

b. Connect the 3336 (DUT), 75 ohm output, to the A input of the electronic counter. Ter-
minate this output with a 75 ohm feedthru termination at the counter’s input.

c. Set the 3336 (DUT) output frequency to 1 MHz and output amplitude to +7.00 dBm.

4-21



Performance Tests Model 3336A/B/C

d. Set the electronic counter controls to measure the average time interval from input A
to input B (T.I.AVG 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. :

=-hp- {MHz _
hp-3336 (DUT) LREFOUT ELECTRIC COUNTER
[Ceocec] g8° [0oooo)
g dl A 4= s I ! 1 1 |!
S35 33251 ? | B A
NI [ | Y R |
750
OQUTPUT
50
FEED THRU
TERMINATION
3336-4-6

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

Performance Tests

4-23. This performance test verifies that the -hp- 3336 meets the On Carrier Return Loss

specification in Table 4-1.

Specification:

33136A 10Hz 10kHz 30kHz 2.09MHz 10.9MHz 20.9MHz
75 ohm output L > 30dB ]
150 ochm output [> 20 dB [> 30 dB]

3336B
75 ohm output L > 30 dB ]

124 ohm output > 20 dB > 304dB ]

135 ohm output > 20 dB [> 30 dB]|

3336C .
50 ohm output > 30dB | >25dB
75 ohm output > 30dB

*NOTE

508 Return Loss from 10 MHZ to 20.9 MHz is > 30 dB with Op-

tion 005.

Required Equipment:

Synthesizer
Wave Analyzer
High Frequency Probe (diode detector)

50 - 75 ohm Minimum Loss Impedance
Matching Pad

75 ohm Directional Bridge**
50 ohm Directional Bridge (3336C only)**
124 ohm Directional Coupler (3336B only)

124 ohm Direction Coupler
(3336B with Option 001)

150 ohm Directional Coupler (3336A only)
50 ohm Feedthru Termination (3336C only)

75 ohm Feedthru Termination

124 ohm Termination Resistor (3336B only)
(2% 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 8721A

-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 3455A
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*NOTE

Directional Bridges are aiso part of Transmission/Reflection Kits:

-hp- Model 116524
-hp- Model 11652A
Option 008

30 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, IMHz, 10MHz, 20.9MHz

124 ohm — 100kHz, 1MHz, 10.9MH=z
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 chm 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

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

SWEEP MODE........... ... ... . oiiiiiiaii,
AMPLITUDE REFERENCE LEVEL.................

INPUT (3581C). ..ot
INPUT SENSITIVITY. ... ... ..ot
AFC. . . . e OUT: Tune to 15 Hz
AFC.. . ... ... PUSH IN after tuning to 15 Hz
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h. Create an impedance mismatch factor of two by inserting a feedthru termination bet-
ween the load port of the directional coupler and the 3336 under test. If the output under
test is a balanced output, create a mismatch by placing a termination resistor across the 3336
output. The value of this resistor must be the same as the impedance of the output under
test. (e.g. use a 50 ohm termination when testing the 50 ohm output.)

i. In all cases, adjust the wave analyzer’s input sensitivity controls until it displays —9.5
dB. If the impedance mismatch is a factor of two, all the mismatches produced in Step h
have a return loss of 9.54 dB.

j- Remove the Feedthru Termination or Termination Resistor and connect the Direc-
tional Coupler directly to the 3336 output under test.

k. Record the Wave Analyzer reading on the Performance Test Record for the output
and frequency tested.

NOTE
Make sure the Wave Analyzer is tuned to thel5 Hz signal before
recording the reading.

1. Repeat Steps c 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 3336s signal outputs has been
measured.

Performance Tests

IOMHz REF QUTPUT

—hp-3336 (DUT) 4 ~ REFERENCE SYNTHESIZER
Dom i CEED) EXT REF
‘ = 500
JU |Zijjj = T INPUT OUTPUT
T R | h
—i R O [ B O | ) JJ‘ ?

FEEDTHRU TERMINATION POUTPUT  DIRECTIONAL

OR TERMINATION RESIS- ' UNQER F————— -

TOR IS INSERTED HERE SO

glEREEé: Elggéls?scf)muifs%ﬁww o sa bon
MISMATCH. = 50-75 OHM MINIMUM

LOSS PAD USED TO TEST
75{r QUTPUT ONLY!

~FEEDTHRU TERMINATION OR

ALYZER
WAVE ANALY TERMINATION RESISTOR.

~HIGH FREQUENCY PROBE
{DIODE DETECTOR)

=N
F
T

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. Output 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- Model 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.

. Set the 3336 amplitude to maximum. The maximum output amplitudes by output are:

o]

124 ohm +1.76 dBm
135 chm +1.76 dBm
150 ohm +1.76 dBm
600 ohm +7.00 dBm

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

. Connect the equipment as shown in Figure 4-8B.

[e]

f. Set the 3336 frequency to each of the test frequencies listed below. For each frequency,
take a voltage measurement, using the dB scale (Vbal).

OUTPUT OUTPUT LEVEL RESISTOR TEST FREQUENCIES

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

1350 1.76 dBm 67.5Q 10 kHz, 100 kHz, 2.09 MHz

150Q 1.76 dBm 750 10 kHz, 100 kHz, 2.09 MHz

6009 7.00 dBm 3000 300 Hz, 10 kHz, 50 kHz

g. Subtract Vpg] (Step d) from Vyef (Step f) and enter the results on the Performance Test
Record for each test frequency.
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Figure 4-8. Equipment Set Up for 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 50Hz 10kHz 100kHz IMH:z SMHz 20.9MHz
| —35dB|-s0dB | — 60dB —55dB | —50dB Fast Leveling OFF
l-s50dB |- 60dB — 55dB — 50dB Fast Leveling ON
Required Equipment:
Spectrum Analyzer (low frequency) -hp- Model 3580A
Spectrum Analyzer (high frequency) -hp- Model 141T/
8552B/8553B
50 ohm Feedthru Termination -hp- Model 11048C
50-75 ohm Minimum Loss Impedance
Matching Pad -hp- Model 85428B
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NOTE

When making harmonic distortion measurements with a spec-
trum analyzer, make sure that the analyzer’s harmonic distor-
tion does not mask the distortion of the device under test. One
technique to ensure this is to increase the analyzer’s input at-
tenuation, which results in lower signal levels at the analyzer’s
input. This yields better intermodulation and harmonic distor-
tion performance. Adjust the analyzer’s reference level controls
to obtain the proper display. For good harmonic distortion
performance in the -hp- Model 141T/8552B/8553B, the signal
level at its mixer must be less than —40 dBm. If you are using
this analyzer, set its input attenuation to 40dB.

a. This test will require two different setups: one for frequencies equal to or less than 10
kHz and one for frequencies greater than 10 kHz,

b. Set the 3336 controls as follows:

QUTPUT ... ... ... ... 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 (.
L%?ra dlM 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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4-29. Spurious Signal.

Performance Tests

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.

¢. 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 2MH:z 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. ... 1 MHz/DI1V
BANDWIDTH. ...........i i i e 30 kHz
SCANTIME. ...... .. . i 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
Vde, = 01V,

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 most important (largest) spurious signals. There may be other spurious
signals present, however, they normally are well within the specification and need not be

checked.
A
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Figure 4-10. Spurious Signal Equipment Set Up.
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4-31. Amplitude Modulation Envelope Distortion.
4-32. This procedure verifies that the -hp- 3336 meets the Amplitude Modulation Envelope
Distortion specification listed in Table 4-1.

Specification:

All distortion related sidebands will be more than 30 dB below the first or fundamental
sideband at 80% modulation. f; = 20 MHz, f,;, = 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 OQUTPUT. ...... .o 75 ohm
AMPLITUDE. . ... . i e +7.00 dBm
FREQUENCY . ... ... it es 20 MHz
AMPLITUDE MODULATION............. ..ot On

¢. 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
_JD ooo 5°
r S J 1l | o !
B rq 3‘%453 wy | et
B N [N J A | '| 750—
AMPTD  —Ap- 3336 (DUT) ouTPUT
MOD
INPUT
75750
SINE WAVE SOURCE 50/75 0L MINIMUM
LOSS IMPEDENCE
MATCHING PAD
SINE WAVE
QUTPUT {5041)

434 -?igure 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 . ... 1 MHz
OUTPUT . .. e 75 ohm
AMPLITUDE.............. ... i +7.00 dBm
PHASE MODULATION........... ..., ON

¢. Set the electronic counter controls to measure the average time interval between input
A and input B (T.I. AVG A—B). Set the number of intervals averaged to 106,

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

X0 = —-5.000V X3 = —-2.000V x¢ = 1.000V x9 = 4.000V
X1 = —4.000V x4 = —1.000V x7 =200V X10 = 5.000 V
X2 = -3.0600V X5 = 0.000V x6 = 3.000V

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

1. Set the time interval to ZQO 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 (yn) and
enter the results in column *‘C’’, and in the ‘‘Measured Results’’ column on the Perfor-
mance Test Record. If, for example, all the incremental time intervals are 700 ns, the ac-
cumulative time intervals would be:

0, 500 ns, 1000 ns, 1500 ns, . . . 5000 ns
j. Total all the entries in column “*C"’.

k. Multiply the corresponding entries in column ‘‘A’’ and column ““‘C’’ together and
enter the results to 5 decimal places in column “D*’.

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 C
M= 110 b= 11
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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Figure 4-12. Phase Modulation Linearity Equipment Set Up.

4.-35. X Drive Linearity.
4-36. This performance test verifies that the -hp- 3336 meets the X Drive Linearity specifica-
tion in Table 4-1.

Specification:
The X Drive ramp will be linear within .1% of the final ramp votage, from 10% to
90%, 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. ... . 10V

NUMBER OF READINGS. . ...... ... ... i, 1

TRIGGER . ... i e Ext
NOTE

The -hp- 3437A triggers on the negative going edge of the 3336’s Z
Blank signal. This occurs at the start of each sweep up.

c¢. Starting with the 3336 in its ‘‘turn on’’ condition, set the Sweep Time to .01 seconds
and press the CONT key.
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d. Set the system voltmeter delay to each of the following times (xp). For each delay time,
record the voltage reading (yn) in column C of the work sheet at the end of this procedure
and on the Performance Test Record in the ‘‘Measured Results’’ column. In both places,
record this voltage to 2 decimal places.

X0 = .001s x3 = .004s xg = .007s
X1 = .002s x4 = .005s x7 = ,008s
x2 = .003s x5 = .006s x§ = .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 invelved, 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’’.
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Figure 4-13. X-Drive Linearity Performance Test Equipment Set Up.
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4-37. Integrated Phase Noise.

4-38. This performance test verifies that the -hp- 3336 meets the Integrated Phase Noise
specification in Table 4-1.
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. ... ... i, 20.001 MHz

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

FREQUENCY ... . i e i, 20 MHz

AMPLITUDE............ ... .o . ... +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.

0

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 (Vpoise).
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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).

— -ho- 3336

r_I_OOODI

0 C o b
0 ODOOOJ

sadp Y oo ] -4l

3 N S S
- = [ O Y O | 75'0_
- A | b4

i | 1 7

EXT REF

IN

REFERENCE SYNTHESIZER

75t0 5001 MINIMUM LOSS
IMPEDANCE MATCHING PAD

AC VOLTMETER

R |[IMHz
LOW PAS
FILTER

500

v

REF 500
FEEDTHRU
OUTPUT TERMINATION

10K )
AN A= = ~=?
1600 "

pF

—wve we— ——

DC VOLTMETER
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Figure 4-14. Integrated Phase Noise Equipment Set Up.




Phase Modulation Work Sheet

Xy

X2

X3

X4

Xs

Xg

X7

Xg

Xg

X10

+1

_+2

+3

+4

+5

(x9)2

(x1)?

(x,)?

(x3)?

(x4)2

(x5)?

(x6)?

(x7)2

(xg)?

(x0)?

(x10)2 =

25

16

16

25

Yo

Y1

¥2

¥3

¥4

¥s

Ye

Y7

¥g

Yo

1 =yo+ T - 200ns)
(yz=y; + Ty —200ns}
(¥q = y3 + T4— 200ns)

(¥5 =¥4 + Tg — 200ns)

(¥g = ¥s5 + Tg — 200ns)

(y7 =yg + T7 — 200ns}

(yg = ¥y + Tg — 200ns)
(¥g =yg + Tg — 200ns)

(Y19 =y9+ T g~ 200ms)

—-5yp =

—dy; =

=3y, =

—2y; =

—lyy =

Oys =

lyg =

2y; =

3yg =

3y10 =

110
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X-Drive Linearity Work Sheet

A B C

Xg = 0011 (xp)2 = .000001 | yo = 001y,
X = 002 | (%2 = 000004 1 vy = 002y,
X; = 003 | (2 = 000009 | vp = 003y,
X3 = 004 | (x32 = 000016 | vy = 004y,
X4 = 005 | (x4)2 = 000025 | yy = 005y,
X5 = 006 | (x5)2 = .000036 | ys = .006y;
Xg = 07 | (%62 = .000049 | yq = .007y4
X7 = 008 | (x9)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 =< = .,19b62
150 ohm output 4716 = = .4770 1493 = = .1510
600 ohm output 1.7242 = = 1.7441 5459 = = .5522
3336B
75 ohm output .6096 = = .61686 .1830 = = .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 6096 =< = 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 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 +6.5 +6.5

- Amplitude Setting

+ T.C. Error

= 3336 Flatness
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33368 75 ohm
+ Reference Level
- Amplitude Setting
+ T.C. Error

= 3336 Flatness

124 ohm
+ Reference Level
- Amplitude Setting
+ T.C. Error
= 3336 Flatness
135 ohm
+ Reference Level
- Amplitude Setting
+ T.C. Error
= 3336 Flatness
600 ohm
+ Reference Level
— Amplitude Setting
+ T.C. Error
= 3336 Flatness
3336C 50 ohm
+ Reference Level
— Amplitude Setting
+ T7.C. Error
= 3336 Flatness
75 ahm

+ Reference Level
— Amplitude Setting
+ T.C. Error

= 3336 Flatness

4-44

10 Hz 100 kHz 1 MHz 10 MHz 20.9 MHz
+5.00 +5.00 +5.00 +5.00 +5.00
10 kHz 100 kHz 1 MHz 10.9 MHz

+1.50 +1.50 +1.50 +1.50

10 kHz 100 kHz 1 MHz 2.09 MHz

+1.50 +1.50 +1.50 +1.50

200 Hz 109 kHz

+6.50 +6.50

10 Hz 100 kHz 1 MHz 10 MHz 20.9 MHz
+8.50 +8.50 +8.50 +8.50 +8.50
10 Hz 100 kHz 1 MHz 10 MHz 20.9 MHz
+5.00 +5.00 +5.0C +5.00 +5.00




ATTENUATOR ACCURACY {4-18}

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

Vi1

V2

20 log V1/V2

+ Ref Attenuator Errors

33386 Attenuator Error

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

PHASE INCREMENT ACCURACY (4-20)

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

Measured Time (T2-T1)

Upper Limit

3.33ns

1A

A

28.33 ns

278.33 ns

A
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3336A
75 ohm
150 ohm

3336B
75 ohm
124 ohm

3336C
50 ohm

75 ohm

* < — 30 with Option 005.

3336A
15Q 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

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

20.9 MHz

< —-30

10 MHz



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

4 kHz
19-11MHz

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

API 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 (Tolerance) Measured Results (Step d}
0% . +=.0105V Yq =
20% +.0105V Y1 =
30% +.01056V Yo =
40% . +.0105Vv Y3 =
50% +.0105V Yq =
60% +.01056V Yg =
70% +.0105V Yg =
80% +.0108Y Y7 =
90% +.0105V Yg =

INTEGRATED PHASE NDISE (4-37)

Specification: >60 dB Measured Result:
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I WARNING I

Maintenance described herein is performed
with power supplied to the instrument, and pro-
tective covers removed. Such maintenance
should be performed only by service-trained
personnel who are aware of the hazards in-
volved (for example, fire and electrical shock).
Where maintenance can be performed without
power applied, the power should be removed.






Model 3336A/B/C

SECTION V
ADJUSTMENTS

51. 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 5-9
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.
‘ 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
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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 § 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.
5-8. 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.

€. 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-
quency Adjustment on the Oven assembly,

g. Adjust A9R7 to mechanical center and then, using a non-conductive tool, adjust the
Coarse Frequency Adjustment until the counter reads 20 MHz as accurately as possible.

h. Replace the access screw and readjust A9R7.
5-11. Voltage Controlled Oscillator Range Adjustment.

5-12. This adjustment sets the low frequency tune voltage to the VCO and checks the VCO
frequency versus tune voltage range.

Required Equipment:
dc Voltmeter -hp- Model 3466A

a. With the -hp- 3336 in its turn-on condition, measure the dc voltage at test point
A21TP11

b. Set the -hp- 3336 frequency to 60 MHz. Using a non-conductive tool, adjust A21L162
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 (API) 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
1 to 1 Probe -hp- Model 100078

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

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

¢. Manually tune the spectrum analyzer to the 1kHz 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 | kHz signal is at its minimum amplitude.

i. The current sources that have been adjusted are API1 1, API 2, and API 4. API 3 and
API 5 are not adjustable.

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

5-16. This procedure minimizes the API 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 3455A
1 MHz low pass filter TT Electronics Inc.
Model J903

a. Set up the 3335A as follows:

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

b. Set up the 3336 as follows:

amplitude . ... ... oo —10 dBm
frequency . ......oovviiiine i ns 20 MHz

c. Connect the DVM and adjust the phase of the 3336 to obtain 0 volts =10 mV at the
output of the filter, as shown in the following figure.
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Model 3336A/B/C Adjustments
EXT REF 1N
-hp- 3336 SPECTRUM ANALYZER (LOW FREQ.)
I R [ s [
HJ“‘]» W | Hl-z
I S Bt OL ’ J\‘ 750 OUTPYT !
75/504 I
MIN LOSS |
IMPEDENCE MATCHING PAD T4 i
IMHz /
. wowPase | _______ -
> FILTER : DC VOLTMETER
REFERENCE SYNTHESIZER 'r
|
EXT I
REF \
ouT 50N M o S
!

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, RI107 is not adjustable.

NOTE 2
Although A21TPII is used as a monitoring point in the previous
adjustiment (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:

21 1 14 0-11 MHz
center frequency . ...... ... ... ... ... 100 kHz
scan width . ........................ 20 kHz/div
bandwidth ......................... 3 kHz

scan time .......... ... 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 LiME .. ... . i 0.2 sec/div
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Adjustments Model 3336A/B/C

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 Qutput 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

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

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

Offset ... ..., Cal
Amplitude ............ ... ... ...... x10

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

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

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

Channel ........................... A
Volts/Div.... ... .. ... . ... .. ... 0.05V
Main Trig .......... .. i, Ext
Time/Div.. ... ... .. ... .. ... ... 0.2msec
DC e Coupled

c. Set the -hp- 3336A/B/C as follows:

Frequency ............. ... ... ..., 10 kHz
Amplitude ...................... ... 7.00 dB

d. Connect +3Vdc to the rear panel AMPTD MOD input on the 3336.
¢. Remove cable W23 on the A3 assembly.

f. Connect the 3312A 50 ohm output to J23.



Model 3336A/B/C

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.

1. Connect the 50 ohm feedthru termination to A3J23.

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

n. Disconnect the 3312A and the 50 ohm termination from the 3336 and reconnect cable W23

5-19. 2:1

Mixer Spur Adjustment.

3-20. 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 ...........coiii . 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

Scan width......................... 0.05 MHz

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

Logreflevel ....................... —-10dB 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.

Adjustments
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Adjustments Model 3336A/B/C

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 . .. ..ot e 1 sec/div
Video filter ........ v, 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 output 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

a. Remove cable W24 from A4J24.

b. Place jumper A4TP207, located midway between A4J2 and A4] 23, in the test position
(away from the A3 assembly).

¢. Place switches A4S1 and A4S2, located beside AdJ2, 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 dc mode and adjust A4R208 (labeled AMP ZERO - 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 § seconds.

h. Remove the short from A4TP20! and reconnect W24.
5-29. 75 ohm Output Level Accuracy Adjustment.

5-30. This adjustment sets the absolute amplitude accuracy of the unbalanced outputs by
accurately setting the minimum and maximum values of the amplitude’s dynamic range.

Adjustments
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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.

¢. 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.
e Multiplier Input and Output Offset (5-17)
s - 10.2 Vdc Reference Voltage (5-21)
* DAC Offset Voltage (5-23)
e 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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a. Set the -hp- 3336 controls as follows:

Active Output. ... ..ot e 50 or 75 ohm
Amplitude . ...................... Max (+7.00 dBm, 75 ohm)
Sweep Start Frequency................iiiiinen... ! MHz
Sweep Stop Frequency............................. 20.9 MHz
SweepTime... ... ... ... ... 0.01 seconds
Sweep TyPe. ... i i e Linear
Fast Leveling......... ..o iiiiii . 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 Qutput 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 attempting 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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Output
124 ohm
135 ohm
150 ohm
600 ohm

Freq.
Setting
50 kHz
50 kHz
50 kHz
10 kHz

Amplitude
Setting
+1.76 dBm
+1.76 dBm
+1.76 dBm
+7.00 dBm

Component
To Adjust
A4R257
A4R255
AdR257
A4R256

Output
Yoltage
4312
4500
4743
1.7341

Model 3336A/B/C

Voltage
Tolerance
+1l mV
+1mV
+1 mV
+7.4mV

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 Vdc, +£.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 voltmeter will not respond directly to the adjustment of
A4R6. The effect of the adjustment can only be seen after another
single sweep.

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

f. Readjust A4R6 and execute single sweeps as necessary until the end voltage is +10.5

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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AB/A15/A25 Bottom View
(BEHIND FRONT PANEL)

Figure 5-2. Location of Printed Circuit Assemblies.
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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 6-3.

G-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or inquiry to your local Hewlett-Packard
Field Office. (See List of Office Locations at the end of this manual.) Identify parts by their
Hewlett-Packard part numbers. Include instrument Model and serial numbers.

6-6. NON—LISTED PARTS.

6-7. To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

¢. Description of the part.

d. Function and location of the part.

6-8. PROPRIETARY PARTS.

6-9. Items marked by a dagger (1) 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.

.. gilver
aluminum

. . ampaere(s|
golg

capacitor
ceramic

. coefhcient
common
compaosition
connection

.. deposited
dnuble pcle double-throw
double-pole single-throw

. electrolytic
encapsulated

faradisl
- field effect transistor
. . fized

galtium arsemide
gugahertz =10 - 9 hertz
- guardied

. germenium

.. groundted!

henrylies!
mercury

assembly

motol

battery

. . capacitar

diode or thyristor
delay line

lamp

.mise electronic part
o - fuse

ABBREVIATIDNS
Hz..... .. hertz Icyclets per second! NPO negative positive zerg sl shide
{zero tempearatura coathoiant) SPOT single pale doublg-throw
0] nside diametsr ns nanosecondtst = 10— 9 seconds SPST singie-pole  single-throw
impg . impregnated nsr nGt separately raplaceabla
incd incandescent Ta . . tantalum
ins insulathonlad] 2o . .. ..ohmis} TC. . Iempelalure coafficient
obd. . . . . order by description Ti02 tianium dioxide
K1 kilphmis) — 10 + 3 ohms. oD outside diameter 108 1aggle
kHz. . kilohertz - 10+ 3 heryz o tolarance
-] . peak trim . . P trimmer
L inductar pA . plcuamperels\ TSTR. . ... ... .. .. . transistor
lin linear taper pc. . .. .printed  aircuit
log. loganthmic taper pF picotaradis) 10 - 12 farads v volt(s}
piv pesk inverse voltage vacw alternating currant warking voltage
mA . .mitamperetst = 10~ 3 amperes plo part of var L ... varigble
MHZ megahertz - 10+ 6 nartz pos . . . positionis) waew ... dwect current working voltage
M megohmis) = 10+ 6 ohms poly . polystyrene
met fim metal film pot potentiomerer W watr{s)
mfr . manutacturer p-p peak-to-peak wi with
ms .. milnsecond ppm. . . .. parts per mallion wiv . workmg inverse vollage
Mg mounting prec. .. . pre:usucm (temperature coefficient, wig .. P .. without
v millvoltis) = 10~ 3 velts long term stability and:or toierancel ww . wirewound
uF muciotaradis)
't P micrasecondis) R resIStor
wv microvolt(st = 10-8 voits  Fh - .. shodiom
my ylar ms . . . root-mean-square . .. .. .opumum value selected at factary,
ot . R . rotary average value shown {part may be omitted’
n& .nanaarﬂpere(si = 10 _g amperss b no standard type number assigned
NC . . nu-mally closed Sa salanium selacted or special type
Ne . neon sect. . sectionis)
NO "normally open Si. . . . sihcen (&) Dupont de Nemours
DESIGNATORS
FL . fitter a ... . wansistor 15 terming! stnp
HR . . haater QCcA . transistor-diode u. microcircuit
I miegraxed circuit Rip} . . rasistar{pack] v .. ¥acuum |ube neon bulb, photocedl, etc
J jack RT thermistor W cable
K . relay S switch X socket
L mductar T transtormer XDS Ismpholder
M ... meter TB . terrnal board XF .. tuseholder
ME mechanical part TC thermocoupie Y., .. crystal
P. plug T test point z network

Table 6-2. Code List of Manufacturers.

Mir.
No.

01121

01295
Q1928
03888
04713
07263
07716
13606
18324
18701

20932
24046
24546
26654
27014
28480
32293
32997
34335
51642
56289
72136
74870
75042
76915
84411
91637

Manufacturer Nema

Allen-Bradley Co.

Texas Instr Inc Semicond Cmpnt Div.
RCA Corp Solid State Div.

KD Pyrofilm Corp.

Motorola Semiconductar Products
Fairchild Semiconductor Div.

TRW Inc Burlington Div.

Sprague Elect Co. Semiconductor Div.

Signetics Corp.

Mepco/Electra Corp.

Emcon Div. I[TW

Transitron Electronic Corp.
Corning Glass Warks {Bradiord)
Varadyne Inc.

National Semiconductor Corp.
Hewlett-Packard Co. Corporate Hq.
Intersil Inc.

Bourns Inc. Trimpot Prod, Div.
Advanced Micro Devices Inc.
Cantre Engineering Inc.
Spragus Electric Co,

Electro Motive Corp. Sub IEC
Johnson E F Co.

TRW inc. Philadelphia Div.
Litteifuse Inc.

TRW Capacitor Div.

Dale Electronics inc.

Milwaukee, W1 53204
Dallas, TX 75222
Somerville, NJ 08876
Whippany, NJ 07981
Phoenix, AZ 85062
Mountain View, CA 94042
Burlington, 1A 52601
Concord, NH 03301
Sunnyvale, CA 94086
Mineral Wells, TX 76067
San Diego, CA 92129
Wakefield, MA 01880
Bradtord, PA 16701
Santa Monica, CA 380404
Santa Clara, CA 95051
Palo Alto, CA 94304
Cupertino, CA 95014
Riverside, CA 92507
Sunnyvale, CA 34086
State College, PA 16801
North Adams, MA 01247
Willimantic, CT 06226
Waseca, MN 560983
Philadelphia, PA 13108
Des Plainas, IL 60016
Ogallala, NE 69153
Columbus, NE 68601
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Table 6-3. Replaceable Parts

Reference HP Part |c Q - Mfr
: . t Description Mfr Part Number
Designation | Number |o| Y P Code
¥ 03128aba502 & 1 POKER JUPPLY P,C. ASSE¥ELY 28480 03325-606%02
82C 0tene3Sng 9 4 CAPACTTOR=FYD tUF +B0=2n% S0VOC CER 28udn niac=3508
L2C2 01bya3Sna 9 CAPACITORFXD {uF «80=20X% 50v0C CER 28080 H180m38CR
1203 0160w3558 9 H CAPACITORFXD _1UF +w30X SOVDNC CER 28480 0let=3sss
8204 N160mISER 9 CHPACTITAR=FXD ,14F +=20% SovOC CER 28480 NipN=3EEl
[¥14 ] LE LI EFT] ) 3 ? CAPACITNR=FXD 1nonUF+50=10% 35yDC AL 28480 0180uZhls
W0y TS L 1:1:] L] CAPACTITOR=FXN 1UF +80w20X% S0VOC CER 28480 01laCe3%08
&2C7 014n=n399 4 1 CAPACITOR=FXD 4, TU¥+=20% 10VDC TA 56288 1500475001042
A2Cn 018na2635 3 CAPACITOR@FXD 180AUF+50w)nX IXyDL AL 28ulp 01802435
42C9 RIBpmdbtD a 1 28uBp D18Neupld
L1 0180=SPa? 9 H CAPACITOR=FXC _n18UF +=20% SO0vDC CER 28480 Cle0=3847
8201y f1en=15n4 4 CAPRCITORRFXD (UF +3ne2nX SOVNL CER 28480 Ats0m3SnB
A2C12 0160e4571 8 | CaPACTTYOR=FXD L {UF +8A=256% SOVAC LER 28480 D140=u8T]
42010 LA LES X Y] 2 1 CAPACITOR=FXN 5,8 F+m20Y VDL T2 Sb289 1500685X00N442
axC18 nNisCe3BuY 9 CAPACITDReFXN ,01SUF +a20% SOVOC CER 28480 0len=1847
A2C14 [FET*1.131 1 1 CAPACITOR=FXD uT0UF+50=10% &8,8%¥0C &L ELELLY 1180=2823
42017 N1dhant2s 3 2 CoPACITOR=FXD 1a0UF+So=10X 25u3C AL ZRulp 1800423
aalym DIRG=nU2Y 3 CAPACITORFXD 1aquF+Sne10x 25v00 AL 28480 t186=0423
A2C19 0180-3008 4] 1 CAPACITOR-FXD 470 UF 3sv 28480 0180-3008
A20C20 0180-2823 1 1 CAPACITOR-FXD 470 UF 6.3y 28480 0180-2823
A2CRY 1901 =0482 3 u DIODE=PAR RECT 100V 4 0ay13 MRS
a2Crp 1901 et 3 DIDOE«PwR® RECT 100V 64 ndTL3 WRTS|
42CRY 1901 w0bb2 3 DIONE=PwR RELT 100V b& 04713 MRTS
A2CR0 190 1 wpbns2 3 DIONE=PwR RELT 100y && Uty “RT51
A2LRY 1902=002% u t OICDEaZNR 10V €Y DO=? PDa,4n TCme,08% 28480 15020025
A2CR7 1902-3214 1 DIODE-BKDN 18.2v 28480 1902-3214
42CRR 1901e0040 1 L} DIODE=SWITCHING 30V SpMA 2N8 DOel8 28480 1901=0040
A2CRe 1902«n77Y 3 1 DIODE«INR INARS 6,2V 5% DO=Y PO U qeT13 {NB2S
L2CRty ILLERY T 5 1 THYRISTOR=3CR 2N4u00 TO=22048 yRRMaSH n192s 2Nsupo
L2CR12 1901=pndo } DICDE=S~ITCHING 3nY 50M& 2N§ DO=3§ 28uBy 190t=0040
Aptryy 1991wp0un 1 DIDDE=SWITCHING 3oV S0YA 248 DDa1§ 28ulo 19010040
a2CR1Y 1981 wn0Un | DICDEwSWITCHING 30V SOMA 24§ DOW3S 28480 1901=0040
axLR1% 19010558 a 1 ODIODE=SCHOTTKY 284R) 1901=0518
apleyg 190 a0n4n 1 DIODE~SAITCAHING 30y SoWa 2n8 DOa3S 28480 Lt90t=0040
A2CR17 1901-0635 1 DIOGE SM SIG 10v 28480 18010535
A2CR18 1901-0518 1 DIODE 70V 410MW 28480 1801-0518
42F2 2lln=np02 H 1 FUSE .5h 250V $L0=BLD |,25%,25 oL 75915 513,500
42d2 1200081 & 2 SOCKET=X3TR Balinu®™ s8uBp 1200=0886!
a2ty 1200m0bs1 & SOCKET=X3TR JafONT 28480 1200=0861
ApKy LI I ] 9 1 RELAY IC 6VDC=COIL 14 115viL 28480 nugoepTus
LE18] %100=3Rn7 o ! COIL=MLD 110NN SX 0aS0 _1S550X,375LGeNGY 284BD 9taralBn?
[ELS] 1251«343R o 1 CONNECTOR 4ePIN 4 POST TYPE 2hUBY 12513638
LELS] 12513750 7 2 CONNECTOR 10=PIN W POST TYRE 28480 1251+3750
LELE 12513750 ? CONMNECTNR {0aPIN ¥ POST TYPE Pa48n 1251=3750
a2Py 12%iauzasn 8 1 CONNECTOR 3=PIN W POST TYPE 28480 1281 =424s
ApR4 188 qannga u 1 TRANSISTDR NPN &1 PDagonvw FTeYS0vM2 28480 185u=0094
[E1H 18510089 1 1 TRANSISTQR PMP 2Nu91T 81 PDw2AQuM nTas} 28691y
8238 18540215 1 2 TRANSISTOR NAN A1 PDeISnva FtaipnoMu? naTLy 2M3904
L2Q7 1853w0n8 5 TRANSISTOR PN@ 2H4817 8T POmZoGMA 07263 2Ma917
LEIE) 1AGuap218 1 TRANSISTOR NPN 8] PDul&ovw FTR3IQOMMZ 64711 2n3eng
aalg 1854=0071 ) 1 TRANITSTOR NP QT PDRIOOMN FTa200MHZ 28480 188g=0071
A231n 18540892 8 1 TRANSISTOR NP 81 PDm1ISa FTaSoum} 6Ty wJE22%
a2Q1 1A53=0nae 5 TRANSISTOR PNB 2nu9ET 81 PDw2A(MA 07283 2nu917
ARy 07570283 5 2 RESISTOR 2 1% 125k F TCRD+m10D LTS Cam] /BuTQugn0laF
[FLE 07570283 5 RESIATOR 2% 1% 1254 F tCags=t0n 2u5ds Cim{/BaT002001=F
A3R3 LR L FLE L) 3 3 RESISTOR 20K Sx ,23%s FC TCmwd00/4Ban 01121 C8203%
L3Ry LERNE LTS 4 F RESISTOR .56 Sy .Sa Pw TLw04+=300 15042 Bhm2lel f2aREbe]
LELL NeA3.1978 2 1 RESISTOR 3,9% Sy 254 FC TCawddn/e7ng n1i2t Cos92%
42Re 07STan2a0 3 2 REBISTCR ik 1% :,125w F Yimg+mion 2u8ds Cldml/PaTiatolaF
ASRY 275T=p2R0 3 RESISTOR 1% 1% 525+ F TCmp+«100 EXLTTY Cimi/BuT0aing]aF
BaRa NeAL-2035 3 RENTATAR 20x 5% 254 FC TCRed80/4800 011214 [ FERH
eaRg LELE LT 3 2 RESIITOR 1K SX 254 FC Tlwwd0o/esn0 a1 cB1028
AZR10 0811-0548 2 1 RESISTOR .47 5% .5W 28480 0811-0548
42Rq4 06AT=1028 L] RESTATOR K 5% " 25# FC TCwwagp ebgn art2y CBynzs
a2R12 TpRI=u7 LS ] 1 RESISTOR 470 8% , 2% FC TC@eun0rs4600 01121 CB4T1S
ARy 06R%e1828 4 1 RESISTOR 1,5% EX ,2%w FL TCwwu00/s700 81121 43K 1
LELS I LT BT 7 L RESIBTOR 100 5% ,2%4 FL TCWwd00/4500 a1 CB1o18
AZR15 07570404 3 1 RESISTOR 13¢ 1% 28480 {O757-0404
42R14 07%Tansuy ) ) SESTATOR 8,25K 1% ,12% F Ttan+elng LT Chat/8aT0uBasinF
42817 97152andan 1 1 RESIBTOR &1,9% 1% ,125¢ F TCeorel0n 24546 Cinl/BaT0ab]92F
LFLIL] fN683=5%512% a 1 RESISTOR & K 5% .25~ FC TCmed00/¢T00 ni121 CBs12%
[ELIE) 0bM3+2745 4 1 RESISTOR 27 5% 254 FC TCmed0N/e500 o111 CB2Yos
a2R20 Db5BasInd [ 2 RESISTOR 10X ,i1% ,12%5% F TCEO4w2S 28u80 BLLLETR %

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




Table 6-3. Replaceable Parts

Reference HP Part |c Q . M#r
by t Description Mfr Part Number
Designation | Number |D Y P Code
apR29 0pAl=101% 7 RESISTOR 100 SXY 254 FC TCE=4ng/4500 ol cBio1s
a2R22 210023296 2 1 RESTSTUR=TRMR §x 103 C TOPsADJ 1T=TRN 28480 210032398
42R23 Nad8apbid ] 1 RESTETOR 18K 1% 125+ F TCE0+¢=25 FLELL 0693ehb19
ELET LEETS YL 8 1 RESTSTOR % 1% ,125% F TCWO04=25 RRLLL] PMESS .| /8aTGubon]ed
LELFL] 0683«101% 7 RESISTOR 100 5% ,254 FC TCM=d060/+4%00 ot121 CB101%
[FLET np98aA191 E 1 RESISTOR 12,8K 1% ,125W F TCEO+=25 19701 MF4CY /BaT9=] 2528
43R27 NeFReBNpN T 1 RESTHTOR B 64K ,1X ,1258 F TCHQ#=25 19701 WPUC]/B=TS=Bb4 =B
AFR2R fedr=1512 4 1 RESGISTOR 1,.18K 1% 125~ F TCeQe=]0D 2iSHdg Clel/BuTOn]181=F
4pR28 N6A3=fn1& 7 RESTSTOR 100 Sk ,25% F( TCueli00/+500 ottt cB101S
LELS L 06A3e1 035 1 t RESISTOR joK %% ,25W FL TCew400/4700 o112l CB1038
i2R3> neR1=uT 2% 2 L RESISTOR 4 7% sx ,2%4 FC TCm=suoo/*Ton i1l CouTes
BRI RCLLEYS 1) b RESISTOR 10K 1% ,12%8 F TCmO4a2S 28uB0 nbpBm=pyel
L2RTY NoR3ayUs 3 1 RESIZTOR 100K Sx 25w FL TCRed0o/4800 o1t coipas
apR18 0ba3e2018 3 RES1ST0R 2aK Ex 25«4 FL TCmmyot/eB00 ortal £8203%
A2R3E 0686-5115 2 1 RESISTOR 510 5% 28480 0686-5115
A2R3Y BaP6eE) 15 2 1 RESTSTOR 510 %% .%w CC TLmGeS529 o112 EB%315
A2R41 0683-1005 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
A28 LIEAERRY T b 1 SHITCrh=3 SPDT MINTR ,SA& 3125vAaL/pC PC 28480 1101e)162
[¥X-H LISAPELTT 3 [ SwITCHaSL NMEDT &TD P2 250VAC SLDReLUG 28480 3th1=2042
szut 1906ennds 7 1 DIOPE=Fw BRDG 2n0V 24 fn4T13 Mba202
42u2 1826w03ub 0 3 {C oF ANB GP Dual BaDiPap 27014 LMISEN
FEIT ] 1828e034b o 16 OP &~P GP DUaL BeD]PeP 27014 LYISEN
LT LAge=034dp 0 It OP AMP GP DUl BeDIFaP 27014 LMISEN
A2V 0837-0120 @ 1 VARISTOR 130V 28480 08370120
EEEL) 21100289 0 1 FUSEROLOERWCLIP TYPE 250.FUSE 28489 2li0w0269
MECHANICAL PARTS
A2MP1 03325-61101 i HT SINK ASSY 28430 03325-61101
AIMP2 03325-21101 1 HT  SINK 28480 03325-21101
AIMP3 0340-0560 3 INSUL - XS5TR 28480 0340-0564
AZQ1 1853-0453 1 XSTR PNP  SI 01698 TIP36
A2Q2 1854-0800 1 XSTR  MPN 51 28480 1854-08060
A203 1853-0450 1 XSTR  PNP Sl 02037 MJEZT 1K
A2Q12 1853-D450 4 1 TRANSISTOR MJE37T1K 28480 1853-0450
A2Q13 1853-0066 8 1 TRANSISTOR 2N4250 28480 1B53-0066
71206712 1 LEL WARNING 28480 71206712
0340-0820 1 INSULATOR 28480 0340-0620

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




Table 6-3. Replaceable Parts

Reference HP Part c| e Mfr
; : t Description fr Part Number

Designation | Number |D Y criptio Code Mfr Pa

i3 0333bwb6803 | 3 1 FREG, REF P L, a83EVBLY 28480 13334=p6503

A30y 0180=388A 9 ] CAPACITORFXD _1UF #a20x SAyDC CER 208480 0140=3856

Asl2 Olén=3847 9 32 CAPACTTORFXD A1SUF +=20X% SOVOC CER 28480 0ta0=3847

A3ly 0160=0%62 7 2 CAPACTTORFXD S10PF +=§% 130vDL VI8 28480 Uls0mNYp2

410y LARLESY-YS 7 CAPACTTORF XD S1nPF +=5% JonyDL “ICA 28480 NipNH=0it2

A3le 0160=2647 9 CAPACITOR=FXD _n1SUF +=20% SnvDC CER 28480 nlane3suy

a3C7 Clen=2204 0 1 CAPACITOR=FXD {n0RF +e3X% X0nyDC YICA 2BuBD Nih0m2204

L3 14} 01Bpen228 b 1 CAPACTTORFXD 22UF+a10Xx 1SYDC T2 56289 150b22aex®01582
4309 01603558 9 CAPACITORWFXD ,1LF ¢a20X SowDC CER 28480 0len=3558

3011 O16p=nt4 9 ' CAPACTTOR=FXO _4TUF +R0Da20X 25vDC CER 28480 Nletmt17d

43C12 0140m01914 8 1 CAPACTTDR=FXO SHPF +=5% 3anVDC ¥ICA 72134 DMISESHOJAI00MVICR
A3Cyy 0140=0198 & 1 CAPLCITOR=FXO A40PF 4e5% 3Inovbl MICA 12136 oM{SFaulJo3oonviICR
a3C1y 010226l 2 2 CAPECTTOR=FXD 20PF +aB% SnnyDC LER Newlp 28480 01&0=22b4

&3C1e O140w3BLT 9 CAPACTITOR«FXD _ntSUF +wdny SovDL CER 2840 Olene3du?

a1Cry 0160=3847 9 CAPACITOR=FXD ,niGUF ¢e20% SovDC CER 2Rulo D1p0=3847

AICLR t1dn=0304 4 1 CAPACITORFXD UTPF #=5X S00Y0C MIC4 72136 B¥*1SE4T0INE00AVICR
43019 0te0Om3IBAT 9 CAPACITOR=FXD ,n1SUF +=20% 50y0DC CER 28ulo nlgo=3ayy

A3C2t D{RN=0]RY 8 ? CAPACITORFXD 2,2UF¢=1DY 20VDEC T& 56289 150N2258X902042
h3laz A130=0197 8 CAPACITORFXD 2 2UFewi0X 2oOVOC T4 LLFLL 15nD225X902042
A3t 0 inel?us S & CAPACTTORWFXD (sUFemink 2nVyR0 T4 €e289 1500186X9p2082
41029 81601858 9 CAPACTITORFXD ,1UF #=20% S0VOC CER 28480 NleN=3558

3024 0160-3347 9 CAPACITORAFXD ,n{SUF +=20% SuvOL LER 28080 flpn=3847

AiCay 0160=3847 L CAPACTTORaFXD ,n{SUF +=20% Soy0C CER 28480 0140=3847

43Cz8 Diehe18y? 9 CAPACTTORFXD _n1SUF +=20X% SO0y0C CER 28u80 LT RLTYS

LR L] Blaoe3Bs? s CAPACTTORFXD _03EUF +=2pY S0vDC CER 28480 N1b0=3847

[R5 3] t1RNep229 7 1 CAPACTITOR=FAD I3UF+=103 1nVDC T2 5249 150D33pX%01082
A332 01R0=1T4h 5 CAPACTTOR=FXD 18UF+=10X ZOVDC T& 56289 1500156902062
43031 0160=3558 9 CAPACITOR=FXD ,1UF +«20% S0vDC CER 8480 [EFTR T £1.]

43C3u Niana3847 q LAPACTITORSFXD ,015UF +=20% S0v0C CER 28480 N160e38UT

[315.1Y 01803847 9 CAPACITOR=FXD _n1SUF +=20X SO0vDC CER 284Bg 0laned38UT

43037 NignelBu? L CAPACITNREXD ,niSUF +e20X 50vDE CER 28480 01phe3BUT

A3l1e 0160=3847 9 CaPalITOREXD ,NISUF #+=20% SNVOC CER 28uBn nigoelBut

(R4 L lepe3847 9 CAFACITORFXD ,n1qUF +=20% SaVvDC CER 28480 01p0=3847

a3Cuy 0140a3B4? % CEPACTITOR=FXD ,n1SUF +=20X SOoVD( CER 78480 0140w3B4T

43047 atsp=1520 s 1 CAPACITORWFXD 7SPF =X 100vDC WICK 28480 018N=3520

43Cuy 0160=2261 9 | CAPACITORFXD 185PF +=5% SAGVDC CER 04=30 28480 ols0=2e61

A3Cuu 01602258 1 t CAPACTTORSFXD B, 2PF 4w ,25PF 500V0C CER 28u8p niete 258

LR 14TY O1e9=3R47 9 CAPACITOR=FXD ,015UF ++20X SovOL CER 28480 0l&0=3BuT

axCar tl1b0e3085 7 1 CAPACITOR=FX0 5(0PF +alX 300YDL ¥ICA 28u8o 01a0=308S

A3Cus Glppe%BaY 9 CAPACITORFXD _ni1SUF +=20% SovDC CER 28480 01an=3R4T

LRI ] f180=3RLT 9 CAPACITOR=FXD _nI1SUF +e20% SovDC CER 28480 0lan=3847

43052 0160=1847 9 CAPACTTORFXD ,01SUF +=20X S0VDC CER 28480 N1uneXsay

A3Cst Dlan=1847 % CAPACITORFXD ,n{SUF #+=2uX S0ovD[ CER 28480 nipO=3PaAy

a3ls4 flinen)94 3 ! CAPACITOR=FYD 150PF +e3% 3J00vDC MICA T211s DYISFISLT0300nvICR
43054 0)6n=3847 e CAPACITORFXD ,015UF +e20% SOVDC CER 28u8p 0ip0=3B47

(2143 0ie0ep?b5 3 2 CAPACITOR=FYXD 22PF +=5Y 5a0¥DC CER ns=1D 28480 nle0=2285

43l5R 01u0=2745 3 CAPALITOR=FXD 22PF ¢=5X 500YNC CER ns=30 28480 Nlgl=22a5

41L59 0140=3807 L] CAPACTITORFXD ,n1SUF +e20X% 59vDC CER 28480 0l&0=3847

(L1191 01&0=3847 % CAPACITORSFXD _nt&UF +e20X SOVDC CER 28480 nian=3847

a1C101 L E-NTN L1 1) 4 CAPACITORSFXD ,1UF +=20% S0YDC CER ?Radp 0140=3%58

ALC10g T160=2252 8 1 CAPACITORFXD &,2PF +=,25PF Soo0vDC CER 28480 01402252

A3CIn7? 016Ne22b8 u 1 CAPACITORFXD PUPF +e5% SO0VDC CER nNes3n 284BY 0lgnesn

A3Cion NtRNm1746 H CAPACITOR=FXD f{EuF+=10X 20YDC Ta 56289 1500156902082
A3C109 N160m=P20! 7 1 CAPACITOR=FXO S1PF +=8% 3In0vhC YICA 25uB0 01sneR20

A3C1Yy [ AELEFFIY 2 CAPACTTOR=FXD 2APF 4w5% 50QVDC CER 04e30 28u80 n160=g2bU

83012 N160=2307 4 2 CAPSCITOR=FXD 47PF +aS% 3n0VvDC vICA 23480 gle0=~2307

23011% nlbNeen L 1 CAPACITOR®FXD 13PF #w5% SO0YHC CER Ne=3n 28UBO N160=2260

430114 t1s0m2307 4 CAPACITOR=FXD 47RF #+=SX% 300VOC “ICA 28480 0160=2307

410118 TtAG=1 TugE 5 CAPACITORFXD J5UFe=1n% 20VDE T2 Se289 1500158xR020B2
230117 AL LY L CAFACITOR=FXD ,n)5uF +e20X SOVBC CER 28480 Glp0=3BUT

43C118 Men=3847 L] CAPACITOR=FXD _niBUF +=20% SCvDC CER 28480 H1p0w3BUY

430119 Cibo=tB8a7 9 CAPACITOR=FXD _018UF +=20% S50y0C CER 28ud0 nieh=38a7

30120 Clen=22ad A 3 CAPACITOR=FXD 3IPF +=,2%PF S00VD[ CER 28480 Nl&0=224d

A3l 21 NlUnwp1®d 7 u CARPACITORFXD 36PF +a8% S00vDC MICA 12138 DH1SE39nJnI00AVILR
A3C122 016n=2251 ? H CAPACTITOR=FXD & 4PF 4, 25FPF S0nvDC CER 28480 0le0e2as|

130123 0140e0190 1 CAPALITOR=FXD 34PF +=5% 300v0C VICA 72138 DMISERFOJNI00AVICR
30124 THEEFITY ] CAPACITORFYD IPF +e,2%PF S0PVO{ CER 2B4BY Ulbned2dd
430124 01d40=nt9p 7 CAPACITOR=FXD 3GPF +=5X lnoviDC “ICA 12138 D¥1SEZS0J0I00mVICR
430127 01602251 T CaPACYTORFXD S wPF 4=,25PF S00yDC CER 28480 01l60=225

43C128 0140e0190 7 CAPACITOR=FXD 39PF +wS% 306v0C wICH 72138 DY¥1SEYQOJ03N0AVICR
a3C12¢9 Ylbp=2244 8 CAPACITOReFXD 1PF 3e, 25B8F SapyDC CER 23480 n1s0m@2ud

See introduction fo this section for ordering information

*Indicates factory selec

ted value
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Designation Number (D Qty scription Code Mfr Part Number
1301851 0160=3847 9 CARPACITOR=FXD _piSUF +=20% SOoVDC CER 2B4Ba 0140=3847
138182 01éamyday L CAPACITOReFED _niSUF +=20% SOVDC CER 28489 0leoayay?
[R 130 3] 01403847 L] CAPACITOR=FXD n(SUF +=20% SOVDC CER 28480 Cleom=3847
[LIaLT] 0160w3847 9 CAPACITORFXD _niSUF +=30X SovDC CER 28480 Niaoayayy
1318y t160=3B4T L] CAPACITORaFXD ,LotSUF +wg0X S0VOC CER 28489 nigna3dar
(3140 % 01Ro=1Tds 5 CAPACITCOR=FXD 18UF¢w]oX 20V0C Ta 55289 150015ax90208¢
(RIS 1] 01603847 L) C4PACITOR=FXD ,n15UF +«20X S0VDC CER 28480 nipo=3847
[3.1+1 5] D160=0128 3 1 CAPACITOR=PXD 2,2UF #w»20X SNYDC CER 28480 nien=0128
[31+1.F] 016n=1%58 L} CAPACITCR=FXD ,1UF +=20X S0vDL CER 28080 01b0=3%5B
a3l20% 0160=35%8 9 CAPACTTOR«FXD ,{UF +»20% SOVDC CER 28480 n0le0=1858
Alc2nd 0180=1Tds L] CAPACIYOR=FXD 1SUFeminX 2ovoL TA tL289 150ptSexv02082
h1tzps 01603558 L] CAPACTITOR=FXD .1UF ¢=20X SOvDC CER 28489 0160=3558
a3Cane Gi160=uinl 0 1 CEPALITORFXD &,BRPF ¢= %PF 20ayDl CER 20632 $024E0200RDL89D
h3Czn? C1b0=4385 3 L] CAPACITORwF XD 3IPF +e8X 200v0C CER pee30 S1642 200=200=NP0O=330J
A3C2p8 Cib0=0570 9 1 CAPACITOR=FXD 220PF +=20X 1DOVOC CER 20932 SO4EMI0ORDZZIM
A3C209 0tsp=05Te 5 | CARACITOR=FX0 ,1UF ¢e=20X S50vDC CER 28480 0th0=0%76
A3C210 018603877 5 1 CAPACITOR=FXD 100PF +epnX 200vDC CER 28480 Ni1pd=%877
A3C214 Q1bo=iddil H 1 CAPACITORFYD ,&7UF +=10% SoyDC CER 28480 0ie0=4441
#3C300 N1b60=3874 2 1 CARACITORaFXD 10BF 4w, 5PF 200vDC CER 28480 0te0=3874
A3CRY 1901=p0u0 t 2 OICDE=SWITEMING 30V SOMA 2N8 DD=3% 28480 1901=0040
A3CR2 1801 =0040 ! DIODE=S#ITCHING 3nv SoMA 2N8 D0al% 28480 1901 =p048
A3CRY 19010518 s H DIUPE=SCHDTTHY 28480 1901=0%18
a3CRY 19010518 ] DIODE«SCHOTTKY 28489 1901=0518
A3CRs 1902-3149 9 1 DIODE~ZNR 9,09y SX 00«7 PON, 4w TCEs+ 057X 284890 1902=314%
A3CRY 1902=3030 7 1 OInDE=ZNR 3,01y 5% DOwT PON, 4w TORe 067X 28480 12023030
A3CRE 01&2=ani9 s 1 DIODE=VYC 29PF 10x C3/023«MINe§ BvRe3IDV ouTLY v¥to9
A3CRS 1801-0040 1 DIODE SWG 30V 2 PF 28480 1901-0040
A3CR10 1901-004C 1 DIODE SWG 3QV 2 PF 28480 1901-0040
AICR1O 19060207 2 t DIODE=MATCHED 28u8y 1904=0207
A3J1 1251-6567 1 CONNECTCR 28480 1251-6567
43J3 1251 =2%89 L} L COMNEETOR=PHONS SINGLE PHOND JACK) DIP 28480 12512989
11Js 1251 =2969 8 CONNECTOR«PHOND SINGLE PHOND JACK) DIP 28480 1251=2969
AtJe 1251=2969 ] CONNECTORPHEND STNGLE PHOND JALKy DIP 28u80 1281=2969
AyJ7? 125129569 8 CONNECTOR=PHOND SINGLE PwOND JACKy DIP 28480 1251 =2949
A8 125129869 8 CONNECTQRPHONG 3INGLE PMOND JACKy DIP 28u8o 125102969
ate 1251229869 ] CONNECTOR=PHOND BTNGLE PHOND JACK) DIP 25uBo 1251 w2969
avfin 1251 =2%8% a CONNECTORaPHOND SINGLE PHOND JACKp DIP 28480 2512909
a3J11 1251=294% 8 CONNECTORPHOND SINGLE PHONOD JACKp DIP 28480 12%1=2969
A3JLS 12512989 8 CONNECTOR=PHOND SINGLE PHOND JACK) DIP 28480 1251=298%
a3d19 12%1wdbpe ] 1 CONNECTOR 3=PIN M POST TyRE 28480 12%51=4822
A3J20 12%8=0141 8 1 CONNECTOR 28480 1258=0141
ALy 9100=3%51 5 1 COILaMLD 1UH 5% QuS0 ,15%0%, 378LG-NOM 208480 Stoge1551
43L2 9100=3a%54 1 L3 CHOKE, wIDE BAND 28480 FLOD=34%8
ATLY 9lé0a0210 1 L COIL=MLD 10CUM %% Q%S0 ,15S0X, 375LGeNOM 28489 LATLERTRR
(S 1¥] R14amn210 1 COIL=MLD 100UM %% QwS0 ,155DX,375LG=NOM 28480 Glucm0210
A%LS 9170=08940 0 3 CORE=SHIELDING BEAD 28480 G1T0=0B%4
LR1N ) %1daen210 i COTL=MLD 100UA BX QuSo ,155Dx, 375 GeNOW 28480 Slun=0210Q
A7 9100=0210 1 COILaMLD 106UH %X QGBSO ,1550X, 375LG=NOM 28480 Slunmo2lQ
[R1%:] 9100=31540 & 1 COIL=MLO S 46UN BX Gua% _15%Dx, 375LGeNOY 28480 Si00=3%580
a3l 914ne0253 F 1 COTL=MLD IOANW 1X GmaS _1550K, 375LGeNOM 28480 S1ua=0p83
A3L10 9100=3458 1 CrOKE, WIDE BAND 28480 9500=3uSs
[ TSI 91003458 | CWOKE, wIOE BanD 28480 9100w3485
43102 001458 1 CHOKE, wIDE BaND 28480 F100w3uSS
ALL103} F140=0265 & 2 COIL=MLD 1,&UH S% GE3}3 155D 3T7SLG=NOM 28480 F1u0w0265
AXL{04 9100=3852 & 1 COIL=MLD §,SUW EBX Qw33 _155DX 3T75.GeNDM 28480 G100=35%2
ALLing F1d0=nt49 7 1 COIL=MLD 1, 1UH SX O3S ,{S5DK, 37SLGeNOM 28480 Qlun=nlaq
A3L108 91400269 [ COIL=MLD §,8UH SY Gu33 ,155DK,37SLG=NOM 28480 G1u0w02es
AiL1a7 91000537 3 2 COIL=-%LD %OUW 5% Om5S ,1S50X,375LGeN0 28480 gi00=053%
AlL1o8 9170=0894 0 CORFwAHMIELDING BEAD 28480 FiT70=08G8
Atl109 F1T0=0RBYU 0 CORE=SHIELDING BEAD 28480 QrT0=089%uU
ALt 91003315 9 ? COlL=¢LD &20NM %X ,13%0X,375LGaN0™ 28480 930023315
a3ly12 F100=3315 9 COIL =MD B20NH SX ,|5%0x, 3TSLGeNOM 28480 G100=3315
atl11} 5100=3548 8 u COILeMLD t,3UH 8% Qa3 155D ,375LG=NOM 28080 9100=3%5db
A3L114d Ft00=3%54% ] COILwMLD 1,30 6% G033 L 1550X, 375LG=NOV 28480 9100=3548
3Lt 9100=3548 ] COTLeMLD 1,3UH 5X Qu33} ,1550X,375LGeN0M 28udn LGS I
a3L1y7 F10n-3%48 -] COILeMLD | ,3Un 8% Quld _1550x,378LG=NOV FBuBD 9100»38dd
A3L118 9100-3345 1 INDUCTOR 2 UH 5% 28480 9100-3345
AyLymy 910na3usE 1 CHOKE, WIDE BaND 28ug0 9100=3458
A3l182 91000538 3 COILwMLD 1QuUM 8% QeSS ,1550X,375LGeN0™ 2848o 9100=0539
LEINES] 91490210 1 LOIL=MLD 100UN sX QuSP ,1550x,37SLGeNOV 2Buden Atunmp2it
FETRL Y 910hn1542 8 2 LOTL=MLE 4,7UF 5X De33 155D, 3TSLG=OM 28480 F100=3562
LR T 11 P100=35462 B COTL«MLD 4, ,7UH 8Y Ou3Y 1550, 3785(GahO¥ 28480 2100=3582
4391 188310448 4 L TRANSISTOR PAP 8] TO=02 POEA2EMw aLT13 “PSHE
a3Q2 1RE8 0NN 1 1 TRANSISTOR JeFEY M=(HAN D=MODE 81 4129% 2NE208
4133 1853-0089 5 | TRANGLISTCR P4P 2MURIT S DDm20)ww 07263 2NEG1T
410¢ 18S4=n215 1 | TRANSISTNR NAN 8] PORISove FTelangMH] ourLl 2N390u
asd101 183044k 0 TRANSISTNR PAP 8] TOe92 PDZH25Va n4T13 wPEHAY

See intreduction to this section for ordering information
*Indicates factory selected value
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Designation Number |D Qty escription Code Mfr Part Number
a3B4ng 1A53=gad4h L] TRANSTSTCR PRP g] TO=92 PRE&2EYw 0471 MPREHE |

A%02n1 1R54=0745 2 L} TRANSTSTCR NPN 81 TDwS2 PDE&25VR 04713 MP8H1 O

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

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

ISLT] NoR3euTns 8 A REYISTOR 27 5% 28w FL TCmwd00/+500 p1t21 CR4TOS

RTR2 LECERS TS T 7 t RESTSTOR 26,1 1% ,125% F TCENsm(nD 03848 PUESSe)| /8aTOv26R] =l
L3R} 0757-n398 4 1 RES[ISTCR 75 1X 125w F TimCe=r10pn 2d54p Clmi /BuT0?SAOF
A1Rp Nekle2225 3 d RESISTOR 2,2K 5% .25+ FC TCEe480/4706 71121 tB222%

43R7 N69R=3143%6 a [ RESISTOR 178 1% 128w F TCmleminn 24548 Clel/BuT0ul T8RN
[REL) 07570337 3 5 RESISTOR ef,1 1X _1235% F TCEne=100 2US4s LUml /BuT0nbBR]nF
43RY N6AYI=uTIS 0 2 RESISTOR 476 5% ,25+ FC TCRd00/4b0D oi1es [4-FRaE]

&1R1n 07570401 n s FESISTOR 100 1% ,125+ F TCunswing 24848 Cdm| /BeTOmig}fF
ALR1A 07570t 3 RESTSTOR &R,t 1% 125w F TCw0ewiOn 2uSds Cial/8aTOnbBR}=F
43Ry 2 LELETR L] 5 1 RESISTOR 120K Sy 254 FC TCRaBQO/+800 (BB 3 CB124S

LR LER 0ealanres ¢ 1 RESISTOR 4,7k S% .254 FC TCawufti/+700 LERT-} CBu2S

43Ry neRY¥a1028 9 11 RESISTOR 1K SX .2%5n FC TCw=G00/+800 01121 CB102§

L3R DpBYa1025 A RESIQTON 1K &% ,2%n FC TCawd00/4&n0 ultdl CB1025

A3R T 06R1=p225 3 RESISTOR 2,2% S¥ 250 FC TCwadnn/+«704 ay12t cB222%

43R1a AT157=nuud 9 q RESISTOR 10K 1% ,12%% F TCRO+=100 FTLTTY Chwi{/BuTOmto02=F
[LLIL] N6AT~1 045 3 ] HESISTOR 190K BX .25W FC TEmeungs+800 n11ey CBygus

43R NeAle1n2s e RESISTOR 1K 6X 2% F{ TCEedNO/eb00 oLy CBinas

A3R22 0757=0279 ] 1 RESISTOR 3,14K tX ,12%W F TCwasalnD 24544 Cldmt /AmTOmI(b]aF
A3R23 N757=ndule 3 1 RESISTOR 5,81K +x 1250 F TCerseing 26544 Clet/BnT0aS1]]1aF
A31R2y G6R3=222% 3 RESTSTOR 2,2% 8% 25w FC TCwmu0gse700 attel CR2228

LRLFIY N75%=n2ed [ 1 RESIATOR 2K 1X L1258 F TLwiewi00 FUSdh Cun] /BaTO=2001aF
4IR27 07157enta2 9 RESIBTOR 10K 1X 125w F TCwO4=100 2454 Lliwl /8=TOn]002=F
43Rz2RA 0aS5Ra3 140 8 1 RESIATOR 31,4K 1% 125 F TCu0+w100 2UB4y Llhml/8aTdel|bdaF
A3R29 LELLERSET 9 1 RESIBTOR 4,22K 1% 1254 F TCmos=l00 FLS-T ) Clde!| /BuTlwida2iaf
41830 2100=328% b 1 RESTATOR«TRAMR 10Kk 10X C TOPm&DJ 17aTRN 12997 3232W=1ai0}

PR LR Nofiay02s 9 RESTATOR 1K BX 25w FL TCE=U00/4400 n1LdtL £a162s
A3R33 2100-3286 [ 1 RESISTOR TMR 10K 10% 28480 2100-3286

ATR1g Np98=u12l 5 t RESTATOR 496 1X ,125% F TCwneel D 2usdp Ciwl/BaTOadgiRal
a1Ry? 04B%a104% 3 RESISTOR 100K §% ,25% FC TCawdOn/ed0D o112 CBio4Y
A3R3B 0757-0437 1 RESISTOR 4750 1% .125W 28480 0757-0437

ALR3g 07870274 5 ' RESISTOR (,21K 1% ,125W F TCeOseing 24548 Cdai/BaTOu]2]d=F
43R4y 16A%e1 028 9 RESISTQR 1K SX ,2%w FC TCa=d00/+400 LERT 4 Ca1025

43R4 N15T=nkg? -] 2 RESISTOR 200 1X ,125% F TCe0emlO0 ECLTE Cdai/But0ed0]af
ARy 16983155 1 ? RESIATOR 4, 4ul 1Y ,te5n F TCEOe=100 2uBus Chm1/B=TOudby)af
43R4y 06923155 1 RESIATOR 4,64% 1% 1280 F TCE0e=100 FLTTY Cimi/BaTlutbilaF
AIR4E TS LT 2 3 RESTSTOR 14,T% 1% ,t2%% F TCO+=100 2usuUn Clmi/anTOmty?2nF
ERLET fe95.31%8 4 RESTATOR ta,TK 1% ,12%% F YCan+wel09 2usde Clwl /BuTOntt?2=p
&1RA4Y 06A3=a7n8g 8 RESISTOR 47 5% ,25% FC TCwed0o/+500 ol12y CBuTOS

[RLEE NeBlad?is ] RESISTOR 470 SX ,2%w FC TCuwiDors+60N 61124 CBuT1®

A3Rag fafla1038 H 1 RESISTOR 10K 5% ,254 FC TCumunas+7on 112t ca1038

43RSY NoP3e1nus 3 RESISTOR 100X Sy 25w FC TCwwl00/+B00 oL12t CB1o4s

A3RSA 07%%enua2 L] RESTSTOR 10K 1% 125 F TCmOs=100 24546 Céal/laTOuinn2ef
a3RED ObRYe1025 9 RESTATOR 1k SX 25w FC TCE=400/+&00 or1ed cBio2s
41Re1 CeAl=4TOS 8 RESTATOR 4T SX 28w FC TLawd00/4500 nl12y cBaTos
43Rp2 075Twntd® & 1 NPESISTOR 20K 1% 1254 F TCunee§0o 2d5us Cla) /BaTORDOR=F
A3RpY t6%R«1158 2 RESISTDR {4,7M 1% ,125% F TCens=102 24S4s Cdm] /BwTOwlyT2aF
A1R4p LELEER -3 L) 2 1 RESTSTOR 4,89K 1% 1254 F TCeOs=1nn 24544 Cdw] /BmTOnd89 aF
4187 05Tl 9 RESISTOR toK 3% 125w F TCEOe=100 2484 Codm] /BuTlw]D020F
LELEY 21000567 [ t RESISTDR=TAMR 2K 10X C TOP=ADJ 1=TRN 28480 2100m=0587

LR LI 0698=0202 1 i RESISTOR B.87K 1% ,125n F Tlane=100 2UTUy Clwl/8wT0aBET]aF
[ Lat] WCLATY R AL 3 RESIBTCR 47 SX ,2%n FC TCe=dpn/+Soo a2y CB4T0S

4TRTY GwRlagT0s B RESTSTOR 47 €% ,2%a FL TCmedfo/+San o112y CB4ros

L1RT7s NpAY=aTns B RESTSTOR 47 S§% .2%w FL TCwaurns+500 oLt21 CB4r0S

41R7Y 075T=p4dnl 0 RESISTDR 100 11X ,125« F TCamds=l00 PUSue Cimui/BaTimio]eF
A3R78 078Tmning n RESISTCR 100 1% 125« F TCots=ln0 2u54s Cdmi/8mTOul0]aF
LYRTR N6R1e1025 9 RESISTOR 1K 5% 258 FC TCwaidonZeslo 1121 81028
A3R81 0698-3581 7 1 RESISTOR 13.7K 1% 28480 (698-3581
LIRRZ N787.0273 4 3 RESISTOR 3,01% 1X 4125k F TCmn¢wing 24548 Clel/8=Tdulolial
43R4 NT5Twn273 4 REAIATOR 3,01K X 1254 F TCug+=100 2u8de Clul/8aTO=30)iaF
43RAN 7570271 4 RESTSTOR 3,01K tX 1254 F TCmAwalon 24506 Cdal/8uT0=30]af
L3RRy NeFBLusTS 2 1 RESISTOR 9 76X 1% 1250 F TCentalon n3A84 PHEES L1 /8aT0u?To1aF
43RAT ALATa] 025 9 RESISTOR 1K 5% _2%e FC TCRwd00/4400 ni1ay CAin2s
AYRAR NTSTe43T 2 ? RESISTOR 4,75K 1% ,12%% F TCwaeslo0 24%de Clel/BmT)uu?S =F
[SLLL] N757a0u3? ? RESTSTOR 4, 78K 1% ,12%4 F TCEos=1nD 24548 Cdm1/BaT0atTE]aF
L3RGy OpGhaud P 3 1 RESISTCR 249 12 ,125% F TCans=ion 20546 Cinl/BaTa249RaF
43RG neA3e1n2s s YESTITOR Ik S% ,2%% FC TCwedOn/+600 atyel CBro2s
ISLIT] LELETYR L 8 RESISTOR d7 S5X ,2%w FC TCwau(0/+500 arsat CBu&Y0S
43R112 niStennn? & REJISTOR 200 1X 125« F TCuwO+=100 24544 Cdul/BeTOn201eF
A3R113 0698-3444 1 1 RESISTOR 316 1% 28480 0698-3444
AJR114 0698-3444 1 1 RESISTOR 316 1% 23480 0698-3444

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



Table 6-3. Replaceable Parts

Reference HP Part (c| L Mfr
; . t Description Mfr Part Number
Designation | Number (D y p Code
AJR11S 2100=0%88 1 1 RESTATUP=TRMAR 100 10% C TOPeADJ J1etRN 28480 210n=05e8
A3R116 0757-0384 8 1 RESISTOR 20 1% .125W 28480 0757-0384
A3R117 0698-3444 1 1 RESISTOR 318 1% 28480 0698-3444
A3R118 0698-3444 1 1 BESISTOR 316 1% 28480 0698-3444
ISLERK) 0757=0275 ] 2 RESIGETOR 113 1% 125+ F TCa0+=10n FLLEE] Cin{/8aTla]{IRaF
43R120 0698a4u0 7 1 RESISTOR 194 1x 125+ F TCs0+=100 24848 Cial/BuTOm]FeR=F
a3R121 n7157=0397 3 RESIATOR 08,1 (X ,12%w F TCmOseiOn 2uSus Cluwl/BeTOabBR]=F
A3Rt22 07370397 3 REJTATOR @B,1 1X 12% F TCuntalp UL Cim]/BaTOnsBR]=F
A3R123 0757=0275 -] RESISTOR 113 t% 1254 F TCafs=1n00 2uUSae Cdu]/BeTDal]IReF
AIR1E] 07570197 3 RESISTDR 68,1 1% 125w F TCwO4eton pusUs Cdet /BeTNnaBR]=F
AjR183 0bBi=102% g RESISTOR 1K SX ,2%% FC Tlmed00/eb00 sl CR102%
AR154 Je83=102% 4 RESISTOR 1« €Y ,25W FC TLw=ulO/4800 o118t cBLnES
ALR1ES OnR3lai01s ? 1 REST&TOR 1060 5% ,2%~ FC TC@=aQ0/+5N0 LERY 3 Caints
A3R1K7 06B3ely?ns 8 RESISTOR 47 SY ,25n FC TCmauOn/e500 21121 CB4Tos
AJR18A 0658339 4 RESISTOR 178 1% ,125% F TCMOsetno 2usds Cdm) /BuT0a] TBR=F
A3R1%% G&4R3epa2S 3 RESISTOR 2,2K Ky 254 FC TCEwG00/47N0 nitel LB222%
A3R160 0757-0276 7 1 RESISTOR 61.9 1% 28480 07570276
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 0698-3581
A3R165 8150-3375 1 JUMPER WIRE 28480 2100-3096
A3R201 074570348 H RESTSTOP 10 1X 1254 F TCEO4=10N 2u54E ClUat /BaTOalgRNeF
A3R2p2 0683=362% 9 1 RESISYOR 3,6k 8% ,2%w FC TCmaulo/e700 ni1el CB3s2s
a3R203 0Y5Tap280 3 1 RESISTOR (% 1X ,125% F TCE0+=100 2usue Cldml /8=T0u]00|wF
k3RZ204 0TST=029%1 & H RESTATOR 24,9 1% L1254 F TCwde=t(O 19701 WMFACY /BaTher2d92=F
[RLFLL 075%=nd01 0 RESTETOR 100 1y 1250 F TC#0em1nD usla Cdal /BatNuyd]aF
AIR206 CTST=0384 a & RESISTCOR 20 1X _1254 F TCmo+=ico 19701 MFUC) /BnT0=20R0=F
[SLFLN 0¥STenlgl ] RESISTOR 100 1y ,t29% F TOm0e=10Q 24SUs Ciwl/BeTOmi0]aF
A3R208 0757=0384 8 RESISTOR 20 1X 1254 F TCeO+aing 19701 MFYC1/RwTOm2DR0OeF
aIRZ09 0757e0420 3 2 RESINTNR 750 1% 123w F TCw04=10n 26846 ClUni/ReT0nT5]al
A3R210 07ST=0384 8 RESISTOR 20 1% 125w F TCu0+=100 19701 MPUCY /B=TO=2NRO=F
A3R211 NTSTeod2n 3 RESISTOR 750 Lx ,12%w F YCaf¢=100 24544 Cu=ti/RaT0uT5iak
A3R213 0757=0384 8 RESTSTOR 20 1X 125+ F TCa0+=no 19701 MFAC1/BaTOou20R0uF
L3RG 075T=0291 [ REBISTOR 24,9 1Y 125« F TCENew1ON 19701 WFUCY{ /RuT0w2uGgaF
ATR21% 06A3n1B28 ? 1 RESTSTOR | BN X% 258 FL TLumu00/4700 apset 81828
A3R218 0757=0394 ¢ ) RESISTOR Si,1 1y 5254 F T{mO4=10D 245up ClUal/BaTOn5|R]=F
BYTy F1G0=403R 5 1 TRANSFORMER 28480 R100=4038
A3T2 DRSErab0dY ] 1 TRANSFORMER=saTURNS 28480 NASSZap0ds
8301 1820=1991 1 1 IC CNTR TTL L8 DECD DUAL 4=8[7 0129% AHNTULITINN
4302 thedene9 0 2 IC FF TTL 3 J=k NEGEDGE=TRIG 01295 ENTHSI1AN
A3U3 182nepl21 9 1 IC COMPARATOR GF TD=9% n129s ANT2TL0L
A3Ud 1820w1199 1 1 It Ihv TTL LS HMEX 1aINP 01295 BNT4L 80N
A1US 1820m0693 8 1 IC FF TTL 3 DetyPE POS=EDGE=TRIG 01298 ANTURTAN
AlUb {R20=04601 [ 1 IC INY TTL 8 WEx 1=[NP 0129% ANTUNGAN
azu7 1R20=1924 i 1 IC INY TTL 8 MEX 18324 NBT9IN
A3ls 1A2aennad ] 1 IC OP AMP GP Tn.99 n1628 CalorT
A3Ug 1820=1548 8 1 IC BFR TTL LS BuSs QuUaD 11295 GNTULS12%4AN
A3Uyn 1A20=119% 7 1 IC FF TTL LS DatyYRE POS=EDGE=TRIG COM 01298 NTULS1TSN
A3l 1A26=n43? [l + IC MULTIPLIER 14=DIF=( 4713 MCyu9sL
A3UE2 1826=0078 7 t IC SWITCH ANLG FeDIPeR 11285 TLaoilsm
AJU13 1826-0111 7 1 G OP AMP M(C1458G 28480 1826-0111
ATUYL IASRe0aBY 5 1 TRANITSTOR ARRAY 14=PTN PLSTC DIP n1928 CA3102€
a3lss {RSA=N040 B ] TRANSIBTOR ARRAY 21928 Ci3127€E
A3U16 1858-0059 9 1 XSTR ARRAY 8P-DIP 28480 1858-005%
Ails? 1820=0802 1 1 IC GATE ECL NUR QUAD 2eINP nuYLy wlioinaP
A3Uya 1Bgo=1322 ? 1 16 GATE TTL § vNR QUAD 2eIkP n129% ANTUBORN
AIULY 1R20=08629 ] IC FF TTL 8 Jek NEGeEDGE=TRIG 0129% SNT48112N
A3YI 0410=1115 1 ' CRYSTAL«GUARTZ 30,00000 YmZ 28480 ou10e5118
MECHANICAL PARTS
A3MP1 03325-20601 SHIELD, TOP 28480 031325-20601
A3MP2 03325-20602 SHIELD, BOTTOM 28480 03325-20602
AIMP3 03325-04101 1 COVER - 1 28480 03325-04101
A3MPY 03325-04103 1 COVER - 3 28480 063325-04103

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




Tahle 6-3. Replaceable Parts

Reference HP Part |c _— Mfr

Designation | Number |0 Qty Description Code Mfr Part Number
LY] 0333h=tb50a | & 1 QUTRUT/DAC 2,0, ABSEVMELY 2Ruso 0333b=p bS04
auly 018net?o1 2 1 CApaCITOR=FXD 5, 8 Femz0x ayDC T2 56289 1500685x000442
Y1+4] 0160=3580 3 t CAPACITOR=FXD |UF ¢m=2% 100VDC WMETPOLYL 28480 0560=3560

auly d1ag=3847 9 1t CAPACITORFXD ,n18UF +=20% SOVDC CER 28440 0ian=1847

44Cy Ole0~u532 1 2 CAPACITORFXD 100nPF +=20% SouDC CER 2848y 0160=4832

A0S S LTEIRET 5 ] CAPACITORFXD {SUF4=10X 20¥NC Ta 6259 1500184 X902082
Aule 0180m; 748 5 CAPACITOR=FXD {sUF+=¢NX 20VDC T4 sa28% 150D185%902082
a4l 0lb0=3679 7 4 CAPACITOR=FXD _0lUF +=20X% 100yDC CER 28480 0lan=387¢
AuCs 01b0=3879 7 CAPACITORFXD _niyF +=gnXx 100yDC CER 28480 0iaN=IATS
Aal2e 016n=3847 % CAPACITOR=FXD ,015UF +=20% $0VOC CER 28480 01e0=3BUT
B4L2y 0160=3B4T 9 CAPACTTOR=FXD ,niBUF +=d0X% S0OVOC CER 28480 0lan=3yBqr
AQC28 0160.3847 9 CAPACTTORaFXD ,n1SUF +=20% SnvDC CER 28u80 clb0a3847
Ad4C29 0160-4571 8 1 CAPACITOR-FXD .1 UF 20% 28480 0160-4571

AuC3y 014na3B4? 9 CAPACITORF XD ,01SUF +=20% SovDC CER 28uB0 nipnwiBaT
auls2 dlape3Ba? L] CAPACITOR=FXD _0iSUF +=20% SovDC CER 2B480 Clpn=3847
ks 01803068 8 1 LAPACITOR=FXD 1o0RF +=inX (KVDL CER 28u80 N160=34sd
Aulyu 016048132 1 CAPACITOR=FXO {000PF +=20% S0vOC CER 28480 CieDmyS32

[Y'4 13 G160=48T1 a 3 CAPALTTOR=FXD _1UF e8na20X So¥DC CER 28460 Dl&0=a%7]
A4C3s 0160e0162 H 2 CAPACITOR«FXD ,0n22UF +=10% 260VDL POLYE 28uBp Nlpow0y62
auCs? 0létentbe 5 CAPACITOR=FXD ,n22UF +#10X 200VOC POLYE 28484 01600162
a4lse 0160=3847 9 CAPACITOR=FXD _01SUF +=20X% SoVvDC CER 28480 N1sd=3847
Aul3e 0lb0e=3847 L CAPACITORFXD ,015UF +m20% SOVOC CER 284890 Bledm=3847
Aabat 01400871 ) CAPACTITORRFXD _{UF +80=20X 50VOC CER 28480 Dlp0=ugT!
aulg2 01bg=a%71 ] CAPACTTOR=FXD _1UF +8nep0X SovDCL CER 28080 0140=4%87]
hays fle0=4117 2 1 CAPACITOR=FXED ,niuF +=iX (00vDC POLYSTY BYull AAH3UN

hglaa d1e0e0128 3 & LAPACITQR=FXD 2, 2UF +=20X SO0VDC CER 28480 01a0m0128
a4gn 0t60=0128 3 CAPACITOR=FID 2, 2uF +w2ny SovDC CER 28480 nfe0mp]28
AdC48 0*60-5335 1 CAPACITOR-FXD 1. Q UF 28480 0160-5335

ayCy? 016heinsp 9 29 CAPACITORFXD ,1LF +=20% SOVDC CER 284580 01403558
huCup N Anag2in 6 2 CAPACITOR=FAD 3, 3UF+=20% 15VNC T4 56289 1500335X001542
LT ] 01BO=1T4s 5 CAPACITORaFXD 15UF+e10X 20VDC Ta 56289 1500156Xx902082
A4C50 0160-0576 5 1 CAPACITOR-FXD .1 UF 20% 50V 28480 0160-0576

Ayglesg 016Qwtbdn 2 1 CAPACTTCORFXD _1UF +¢=10X j00VDC 28480 N16O=4ban
A4CES8 0160-5335 1 CAPACITOR-FXD 1. O UF 28480 0160-5335

hal7e 014ce=3847 9 CAPACTITORFXC _n16UF +=20% 506vOC CER 28480 0160a3BUT
AuCT? 0160=3R47 9 CaPACTTORFXN _n1SUF +=20% S0vDL CER 24480 n147=3847
A4Cro1 DUomp1Ge 3 1 CAPACITORF XD (%0PF +=5% ICOVDC “ICA 12136 DMISF151JN800aYICR
2102 Cido=0191 8 t CAPACITNR=FXD %40F +=85X 300yDC MICA 72138 DYISESs0J0300nVICR
AyC103 0160=3A78 b 3 CAPACITOR=FXD 1nonPF ¢=20X t0nV0OL CER 28uBo nN1po=3A74
A4Ct05 0160-4640 2 1 CAPACITOR-FXD .1 UF 28480 0160-5306
auC10e 0140=1552 9 CAPACTITORFXD L1UF +=20% S0¥DC CER 28480 Cl160=3853
A4C107 0180-4640 2 1 CAPACITOR-FXD .1 UF 28480 0160-5306
hagiod 01603878 [ CAPACITOR=FXD {0GAPF +=20% 100VDC CER 28480 016023878
hal109 f{21=0u51 3 1 CAPACITORaY TRURwAIR 1,7=i1FF 280y 74970 187e0108"008
kaCivo 0160=0127 H 2 CAPACITOR=FXD JUF +=20X% 25V0C CER PRASGN niso=0127
a1yt Ni80-0374 3 1 CAPACITORFXD (nUFese|nX 20VOUL T4 5p289 156C1obX9n20B2
AuC1e2 01600127 2 CAPACITOR=FXD 1UF +=20X 2%vOC CER 28ud0 0lap=0127
LITERE | 0184=p374 3 CAPACTITOR=FXD gnUFew % 20VOL T& LY.L 1800 108%X902082
AuCtyra 01603555 9 CAPACITORFXD _1UF +w20X S0y0L [ER 28480 nled«3558
AyC11% N160=3558 9 CAPACITOR=FXD _1UF +=20% SovDC CER 28480 0160=35%8
auC11e Cib0=3%558 9 CAPECITOR=FXD _JUF ¢e20% SavDC CER FLELD 0140=3554
[E14R 04 015023558 9 CAPACITORFXD ,tUF +=20% SOVDC CER 28480 01bO=355%8
Aulr18 0160=2252 4 1 CAPACITOR«FXD &, 2PF #w,25PF So0yDC CER 28u8n slenedgs?
A4C119 0160-4640 2 1 CAPACITOR-FXD .1 UF 28480 0160-5306
A4C120 0160-4640 2 1 CAPACITOR-FXD .1 UF 28480 0160-5306
haCrai 0160-15%8 % CAPACITORSFXD ,1UF #=20X $0VOC CER 2BuBe 0160=35%8
a4t (Y TTRL11] L CAPACITOR«FXD ,1UF +u20x SovOEL CER 28480 0160w35%58
agC123 0160e3%58 & CAPACITOR«FXD _1UF +w20% S0VDL CER 28480 n160=35%8
ayCy24 f160=3958 L] CAPACITORFXD ,1UF #=20% S0vVDC CER PRLBO nlno=3558
A4C125 0160-4640 2 1 CAPACITOR-FXD .1 UF 28480 0160-5306
aulize 21600570 L} 1 CAPACITOR=FXD 220PF +m20X 100VDC CER 209312 SO24EMI00R0221IM
A4C127* 0140-0193 0 1 CAPACITOR-FXD 82PF 300V 28480 0140-0193
ALCT2T™ 0160-2203 9 1 CAPACITOR-FXD 91PF 300V 23480 0160-2203
a4l12s 01403558 9 CAPACITORFXD ,1UF +=20X% S0VOC CER 28480 01403558
haliso 0160=3858 L CAPACTTORFXD [1uF +=20% SovDLC CER 28480 0146023558
aat1%) 0160=3558 9 CAPACITOR=FYXD ,1uF +=2nX S0vDC CER 28u80 Nip0=1858
ayCi1v2 01B0«1B38 b 1 CAPACITORSFXD 7SUF+TS=]0X {6yDL AL S628% 100758601 60ER
AuC133 0140=1558 9 CAPACITOR=FXD _1UF +=20Xx SCvDC CER 28480 0lgte}E58
A1y 0160=3558 9 CAPACITOR=FXD _1UF »w20x SQvN{ CER 28udn GlaCw3Ssa
aufy3s t160=35%4 L) CAPACTITOR=FXD [ 1UF +«20X S0V0C CER 28480 ¢1a0=35%8

[ Y40 1 01603558 9 CAPACITOR=FXD _)uF +=20% SOVDC CER 28480 0160=-35%8
AyC137 C160=355R 9 CAPACTITOR=FXD ,1UF +=20% SovDC CER HLEL1 0160=35%8
ayCiae B160m35%8 9 CAPACITORFXD _JuF +=20% SoyDC CER ELEL T nign=3854

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part |c L Mfr

. p Q escription Mfr Part Number
Designation Number |o| Gt Descrip Code

Aul19 01403558 9 CAPACITORFXD ,yUF +=20% S0VDC CER 28480 Bla0w3SSs
dulyun n§8Y=0210 s CAPACITORSFXD 3,3UuF+e20X J5VOC TA Sag89 1500338X001542
dulsu n18g=tTus 5 CAPACITOR=FXD {SyFe=10X 20v0C T4 56289 1560156x902082
AuCia? 0tRnetTup 5 CAPACITOR=FXD 15UFe=10% 20V0C T4 S6289 1500158x902082
autiul Dibie0128 3 CAPACITOR=FXD 2, 2uF +=20% 50VDC CER 28480 ole0mol 2B
AuCiuy 01p0e0t 2R 3 CAPACITOR=FXD 2,2UF +e20X 50vOL CER 28480 olsdrplad
Autius n14na35SEe 9 CAPACITORSFXD _yUF +=20% 50VDC CER 28080 0160=38%8
AsC202* 0166-2150 5 1 CAPACITOR-FXD 33PF 300V 28480 0160-2150
ALC202* 0140-0192 9 1 CAPACITOR-FXD 68 PF 300V 28480 01400192
4aCany NleneiATe H CAPACITORFXD _H{UF #=20% 100V0DC CER 28489 n150=31879
4aC20% N1s0=3479 7 CAPACITORFXD ,m1UF . +=20X 100VDC CER 28480 0160w38TY
puC2n7 N1byenSTe 5 CAPACTTORRFXD ,1UF se20% S0vOC CER FLILE 5164=08T8
wuC2nn 0160e2204 a ! CAPACITOR=FXD 100PF +=5Y 300VDL “ICA 28480 0160=2204
LuCzo9 Nlso=2us o 1 CAPACITOR=FXO 3,4PF #a,2%PF S00yDC CER 28ub0 Dlp0m22ud
Lulzig NbnegSTe 5 CAPACITOR=FXD ,1yF +e20% S0¥DC CER 28ubo p160=087e
(XT38 01603558 9 CARACITORFXD _suF +=20% S0VDC CER 2Basn [AFTERELL)
auC212 [T EY T TS ] 1 CAPACITORFXD _aTUF «=l0X SovBC CER 28489 6ladeyasl
aaCzey B1e0=0158 b 2 CAPACITOR=FXD 3300FF +=10X Z00VDC POLYE 28uB0 0160=019%
suC2v4 Dlegenl2B 3 CAPACITOR=FXD 2,20F +=20% %0VDC CER 2Baso S1bbwnl2d
AuC21s 0160=nt28 3 CAPACTTOR=FXD 2 2UF +=20% 50VDL LER 28al0 pisdw0124
hulz1e Nsp=0455 6 CAPACITOR=FXD 3100PF 4=10% 200vOC POLYE 28480 01s0=015%
autz18 0140=1558 L] CAPACITORFAD ,1UF s=20y S0¥DC CER 28480 0la0=35%8
Kuc219 0140-3558 ] CAPACITOREFXD ,1UF +=20X 50¥DC CER FLELL 0160-3858
L4220 01503558 L] CAPACITORFXD _1UF +«20% SovOC CER FLELL oladedsss
auC22q 0160-01%8 L] 1 CAPACITORWFXD Sa00PF 4+=40% 2004VDC POLYE 28480 0160m0158
AyCsan Niboa2307 F 1 CAPACITORRFXD 47PF +a8% 30pVDC MICA 28480 0160w2307
Y1413 01400570 9 CAPACITOR=FXD 220PF +=2aX (00vDC CER 20932 S024EMV00RD221IM
aylSne 0140=nST0 9 CAPACITORSFXD 220FF +w2oX 1novDE CER 20932 S02dEMI00RD221M
Aalsoq GIbNa0STO 9 CAPACITORSFXD 220PF +m2n¥ 100VDC CER 20932 S024EMID0RDRZLM
ayLsns Gi60=3ATH [} CAPACITOR«FXD 1n0nPF +=20X% 100vDC CER 28480 0lho=38TR
salSne 1600570 9 CAPALITORFXD 220FF +=20% 100VDC CER 20932 S024EMI0QRD2ZLM
40C51) N1BnatTub 5 CAPACITOR=FXD 1SUF+=10% 20VDC Ta 56289 1500186902082
Auls11 n1An=03T4 3 CAPACITOR=FXD tnUF+={nY 20V0C T4 56289 150D106%902082
huCRy 19020041 4 2 OICDE=ZMR S,11y 5% D07 PON, 4w TCew 009K 28480 1902=00u1
AuCR2 1901 wghun 1 20 DICDE=BWITCHING 30V 5aMa 2N8 DO=3S 28480 1901=00d0
LuCRY 1901040 § DIODE=SWITCHING 30V S0MA NS DO=35 28480 19010040
LuCRy 1901 =050 3 3 RIODE=SWITCHING 80Y 200MA 2N§ DQ=3% 28480 1901=0050
LuLre 190233458 1 1 DIQDE=ZNR St,1y SX D07 POE,dw TEwe 081X ELELL 170203345
Aulae 1901=00%0 1 DICDEmSWITCHING A0V 200MA 2NS DOw3S 28480 1901=00%0
LuLRT 19010050 3 DIGDE=ANITEHING BOYV 200M4 ZNS DO-1% 2BAAD 1901=0050
AGCR1GY 190223030 S 1 DINBE=INR 3,01y SX DOe7? PDW, 4N TCwm, 0873% 2BaB4 1902=3030
hulR10? 19023149 9 1 DIOCE=INR 9,09y S% DO=Y FDw, dW TCws 057X 28480 13023149
AuCR1GS 1901a0040 1 DIODE-SWITCHING 30V SOMA 2N DOe3% 20ud0 19010040
AuCRypd 190 =000 1 DICDE=SWITCHING 34V SoMa 2NS DDw3S ELEEL 19010040
AuCh2p1 19010518 3 ] OIODE=SLHOTEKY 28480 19610518
L4CR202 19010518 8 DJODE~SCHOTTKY 28480 1901«0%18
AuCRI0Y 14010040 1 DIODE=SWITCHING 30V S0MA 2N8 D038 28480 1901=0040
LyCRa0y 19010040 1 DIDDE«SNITCHING 30V So0¥a N8 DO-3% 28480 1901=04u0
A4CRI0E 15020041 4 DIODE=INR S,11v SX 00=7 PO, 4W TC8=, 006X 8480 1902=0041
LuCR3De 19010040 t DIODE=SWITCHING 30V S0MA 2NS DO0-38% 28480 19010000
AuCr207 19010040 t DIDDE=3WITCHING 3aY 50MA 2N§ DOe3S 26uB0 1901«0040
[TILENT) 1901 =004 1 CIDDE=SWITCHING 30V 50MA 2N8 DO=3S 28480 £901=0040
44CR209 19010040 1 DIDDE«SWITCHING 3nV SoMa 2h8 D035 28480 1901 =0040
LCR210 1901=0n4d0 1 DIODE=BWITCHING 30V S0MA 2M8 DOw3§ 28480 190120040
A4CR211 19010040 1 OICHE=SWITCHING 3oV 50MA 2N8 DQw3S HLELY 1901=0040
4ylR212 190tennan 1 OIODE-ARITCHING InyV S0MA 2NB DQe3S FLELL 19010040
ayCrR21Y 19010000 1 DIDDE=SwWITCHING 30V S6MA 2N8 D035 28480 1901=0040
LuCR210 19010518 8 DIDDE=SCHOTTRY 2a4dp 190 =058
AuCR21S 1901-0518 L] DICDESCHOTTKY 28480 1901=0818
AUCR7 18 19010040 1 DIODE=GwITCHING 30V SOMA 249 D0e3S 28480 19010040
AYCRP1Y 19010040 1 DIODESWITCHING 30V BS0Mi 248 DO=3S 28u80 1901=0040
AYCR21M 19023255 3 [ DIODE=ZNR 25,5V 5X 0C=7 PO 4w TOCwe 08X 28480 1902=3245%
natr2ig 1901 -0040 1 DIODE~SWITCHING 30V SoMA 2N3 DO=1% 28480 1901=0040
aalr220 1902=0400 1 1 DIODE=ZNH# INBZT b 2V 5% DOeT? ®Dw Un 2uode 1N827

AgCR221 19010040 1 DIODF=SAITCHING 3oV SoMa 2NN D0e3S 28480 1901=0040
hylra22 1901 =0000 1 DINDE=3WITCHING 30V SoYa 2NS DD=3% 28480 1901=0040
auCrRP2% 1901 =00ut 1 DIODE=SWITCHNING 30V SoMa 2NM D035 28489 1901=0040

huFt 2110=0343 1 3 FUSE 284 12%V FAST=-BLU ,281%.093 28480 2110m0343

[Y1F) 2110=0343 1 FUSE 254 125V FAST~BLO ,32R1X,093 28480 21y0=0343
AaFyn 2110.0343 1 PUSE 254 12%V FAST=BLO ,281X.093 28480 2110=0343

A4 1251-6567 1 CONNECTOR 28480 1251-8567

[YRL 12512989 ] L] COMNECTOR=PHOND STNGLE PHONO JACKY DIP 20480 1251=294%
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Table 6-3. Replaceable Parts

Reference HP Part |c " Mfr
; - Descr rt

Designation | Number |b Qty escription Code Mfr Part Number

LuJ1y, gis 1251=2969 8 COLNECTOR=PHOND SINGLE PRANG JAfK) BIR 28480 1251=2960

A3 125:-4504 1 1 CONNECTOR- 149-PIN ™  PGST  TYPC 28480 1251-4504

Auding 12512989 5 CONNECTOR=PHOND SINGLE PHOSD JACKy CIR 28480 12%1=2949

hulin2 1251=298% & COMMECTOR=PHONE BINGLE PHOND JALKy DIP 28480 1251225889

FURENE ] 1251229p% ) CO'NECTOR=FAROND SINGLE PHOND JAEKy OTP 28480 125122989

aadznt 12512949 R CONNECTOR=PHOND 8INGLE PHOMO JACK) DIP 28480 125{=294%

hadzng 1251=2969 [ ECNNELTOR=PHONN BINGLE @HOMD JACK) DIP 2BuBQ 1251=294%

A4J203 1251-4822 1 3 PIN CONN 28480 1251-4822

duk2nt QURNmi 13T 5 1 RELAY4REED 12 Spp™d 200VAC SVDCWCOIL 28480 CuU90e51237

Aaky F1nn=p247 § ! COIL=MLD 100NM (0% GEZ4 _09SDX, 25LGwN0% 28480 F100=224T

LULZh 9100m345A 1 & CHOKE, ®IDE BAnD 28480 5100=345%8

hul27 RING-3u58 H CHOKE, n1DE BAND 28480 919nu3uss

Ayl Te FrOn=305A { CHOME, wIDE BArA 28480 9100my4sl

auly? GInN=3ugs 1 CHOKE, wIDE Banp 28480 91 00e3yss

dgl 7R 9 0oeIasA 3 CHDXE , wIDE Banmp 28480 1003458

auliny 2160=2086 3 1 COTL=MLD 330NH §% (45 _1856DK, 375 GaNOM 28480 10n=248s

duabin2 9lde-0348 b 1 COIL=MLD 360NH SX Gwag 155D, 375LG=N0Y 28480 F14c=03uB

AuLing 91u0=0265 6 2 COTL=MLD 1,6UH SX GE33F _$55DK,375LGel0w 28480 1d0=n2el

Aulyou Flunmn2pes b COTLeMLD 1, 6u 8% Sx33 ,1550%, 375LGaN0M 28480 FiU0=0268

Rubyng Q10N=TusE 1 CHUKE, wIDE 844D 28u80 Rindw3inte

duling 91fna1y8R ' CHOME, wlDE Banp 28480 G100u34S8

dgltoy %00-3058 { CHOKE, wIDE B&nR 28480 G100a3ysh

A4P203 1258-0141 1 JUMPER 28480 1258-0141

Aug1 1255+n092 i 1 TR45818TNA J=FEY y=CHWAy DaupDE TO=18 3% 28480 185850092

AuGa 1RSSepug 4 ] TRENSISTOR JmFET PulHAN DaMODE S1 312293 IT110

4433 1RSAw022 ] 1 TRANSTATCR NFN g PDE{Sw FTeSoMe? ga4vTis MJE2RY

AdQ4 1855-0406 4 1 JFET P CH 28480 1855-0406

auG2% 18850019 o 1 TRANSISTOR JaFET welHiN De¥ODE TOw(R 8] 28480 18550410

L4328 tAS3ag02n ] { TRANSISTGR P4P 31 PDAINOYW FTRIEGUHZ 28480 1883-0020

aydar 1R85 3enfibs a ? YRANSISTOR PSP %1 TO=92 PDas2&Ywe zd480 1B53=000b4

auQan 1R%4e0218 1 L} TRANSTETOR NPN 81 PDEISOMa FTEIQQMWE nuvi1y 253504

A4Giny 155%wiudd " a TRANSISTOR PNR 91 TOw92 PORA2SYW 04TL3 MPSHE|

402 13A53enius 0 TRANSISTOR PNP 81 TOm9Z2 PDE&ZSMN 0uT13 uPgHE |

duQing tAS3anuud q TRAMSTISTOR PNP 8] TOm92 PDRBHZEYY H4T13 “PaNE1

A4Q104 1854-0233 3 1 TRANSISTOR NPN 2N3866 28480 1854-0233
1205001 A 7 1 HEAT SINK TO=18-C8 28480 1205=0014

AuG1os 1R53anuyf n TRANSTISYGR PP 31 TO=492 POR&RSYw 0uTLy MPSMB1

Lud|ng LTI RL ? { TRANSISTCR NPN §1 TOw92 PDum2SMA nuTLY uwREH10

auG1oT tRSGaD3TA 7 3 TRANSIBTOR NPN 2NEIOD SI TOe39 POBANUMA 01928 2NEL09

24C1nR 18530291 3 3 TRANSISTOR ANP >x558% S T0=39 PDEiw 04713 FLT AL

BuG109 1853=0201 3 TRANSISTOR BNR 2NGE581 ST T0=3% PDaiw 04T1l 2N5583

A4Gitn 1ASUe03TA ? TRANSISTOR NP\ 2NS§1D9 81 TO=39 PDEBOCMA 01928 2N5109

[YR-IRE] 1RSUag1T7R 7 TRANSISTOR WPN 2NS109 S] TO=39 PDESAOMK 01928 285109

AaQ112 1853=029% 3 TRAMBTBTOR PNP 2n8583 S TO-39 POetw nuT1y 2NG583

A40t13 1A5L=pn21S 1 TRENSISTOR NPN §] POaLSavw FYRIOOMMT pu71y ZN3904

AG@Eny 1850Lan?1s 1 TRANSISTOR ANPN gt PDalSoMw FTEINOMHZ narTLy eN390u

AuR2p2 1853en0bb 8 TRANSISTOR PNF 81 TOa%2 FDx&25Ym 28480 18530086

huli2oy fASUandny [} t TRANSISTNR NPY 9 TO=18 PDeYan¥n 2848 1884=040U

daRy N683e2215 1 L RESISTNR 220 5% 254 FC TCe=4noseenn pl12} tB221%

BuRy 04983188 t 1 RESIBTOR 4,44K (X ,12%5n F tCE0s=i00 20846 Cdm] fBuTOmlbd]wF

buRy AT57enu3s 4 1 REBISTOR &,BtK 1% ,125% F TCmosainn 2548 Ldwi/BuT0abfilaf

AuRg 06R3-232% 3 a RESTSTOR 2,2k 5% 2%« FC TCmad00/+700 o1t2 t8zaes

buRe 2100-3253 7 1 RESISTOR=TAMR SoW 10% C TOPwabDJ t«TRN 28480 21003253

AyR7Y LESLETT S I u RESISTGOR 953K 1% .28k F TCAO+w[00 28480 0b9awuBlY

LYLL] T69R=FASN 1 1 REBISTOR 9,485x 1% 125« F TCeOte25 19701 wWEUCY/B=T9eRu5%R =R

40R9 075Tmcdt0 ! 2 SRESISTOR 301 $x ,:125% F TCWO#=100 2u544 GUml/BeTOad0iReF

4uRty N78Tanaln { RESISTOR 301 1x 125+ F TCmoe=100 ELL LT Clim| /8uTCGu3GLRwF

AuR12 fhR3a1nis 1 b REBISTOR 10« By 254 FC TCu=un0/+7n0 niydg Cajols

LELIR | Nsfletnls 1 RESISTCR 0K Sy 254 FL TLweu00/+479n 61529 [4:-3R % 11

B4Rty fHbAYein3s t RESTSTOR 10W 8% 28w FL TCw=uo/+700 011214 caiols

duRqm LELB TSN FL] A & RESYSTOR 1K SX% |26« FC TCEa=4N0ses00 gt CBio2s

Ayr (9 NpAley n3I8 1 RESISTNR 10K 5% 2%+ FC TCwaung/+7n0 nt1el CBipisg

huRan NgATw) ALS 9 t FESTSTOR 18K 5% ,254 FQ TCuwdnu/e800 ni12y CBtBls

4uR24 062 3ap22% L] RESTATOR 2 2% K% ,2%5n FC TLwauto/+70¢ nltat 41 F¥il]

[YLF}] WL TEFFL 3 RESISTO¥ 2,2k S¥ 254 FC TCe=uQn/#700 01121 CBa22%

[YLEL D6R%.p225 3 RESISTOR 2,2k Sy .25+ FC TCEmLQ0/4700 01121 CBg22s

[YLEL] bR Ye2p25 3 RESTSTOR 2,2% &Y , 25+ FC TCwedlnse?an i1l c8p22%

buRTY O6A3e|nis 1 RESI3TCR toK S§% ,25n FC TLmeunn/+4700 nt1gl ca103s

AUR%p NeA3+1 038 1 REZ18TOR 10K 5% 754 FC TC=edns+70n at12t CE103%

AaR3Y Nekayn2s 9 RESISTOR 1k SX 28y FC TCuw4finsenng a1zl £2192%

4Ry N683a5415 5 t RESISTOR 56K 5% 25+ FU TCR=uno/¢m0n w12y C55635

AuRn NERI=2215 5 1 RESTSTOR 22¢ Sy 25~ FL TCmeucoQ/+A0N HERY 2 £e223s

44R17 feR3=2226 1 RESISTDR 2,2k 5% 2% FC TCm=ydo/+700 a1l CB222%

buR3R 07870289 2 3 RESTSTOR 13,3M 1X 1258 F TCeOs=ton 9101 ME4L ) /BaTnw]332eF

duR3e 0T8Tandy 9 -] RESTSTOR 1K 1% [ tPSW F TCEps«lQ0n 2U84s Cdai/BaTiatit2er

LyRun 2i0penSEs 9 1 RESISTCY=TRYA 20Kk 10X [ TOPaiD] |=TRN 28480 2100=05%%8

AuHUy 27570284 F4 RESISTOR 13,3k 1% ,12%8 F TC&0+mInD 19701 MFAC]1/BaTOm]F32aF

Aufyn 06R3e2015 q ! RESISTOR 20n 5¢ 25w FC TCEeddd/eb00 o112y £a2n18

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

Reference HP Part |c - Mfr

; ] Qt Descript Mfr Part Nu r
Designation Number |D Y ption Code d mbe
AuRay 07%5T=gud2 4 RESISTOR 10% 1% _125# F TCmOew100 2uGden Cdat /BuTOmlon2=F
haRuy 07YSTapéd) L} 1 REGISTOR 8,25K 1X 1254 F TCEOselnn 2uUSus Clim]/BaTombas]=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 REQ[STDA 22M Sy 25w FC TCE=Bps+1200 ai112y tB22e8%

AyRya 06830728 2 1 RESISTOR 4, 7K 5% ,2%+ FL TCmeugn/eTno 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 075T=027% ol 1 REQISTOR 3,146% 1% ,12%4% F TCaneminp 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 % 125w F TCEA+=25 284B0 LLEYS YN

haR%y 0698.p93 4 2 1 RESIBTOR 1%6¥ ,8x ,125n F TCegeaSo 28ad0 chIBanB s

AuRSS Ned3-1 028 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 ' RESISTAR 2,05M 1% ,125% F TCaNy=inn 2Budo ne8=0121

AuRpS 0683a1015 7 2 RESISTOR 100 %x ,2S# FC YCeedndse5a0 n1tR CByats

[YL.IY 06831025 9 RESTSTOR 1K SX ,25n FC TIEmdDn/ebnn at121 ta1ngs

huRsn 06831025 % REQISTOR 1% 5% _28a FC TCEea0n/+600 al1é&l1 cB1n2s

ITLTY] 06831015 7 REAISTOR 100 Sx .28+ FC TOwesdno/+500n ot12e €B1018%

&4R7H 068318635 1 REZIATAR 10K 5% ,25s8 FC TCw=unQrseTon nr12 CB1035

AuRTY DbA3ep228 3 REQISTOR 2,2K 5% .25~ FC TCm=ung/e70n at121 CBgaa%

E4R1D) LECLEYER §1 4 3 REZTSTOR 402 1% ,125n F TCeO#=10U 2u54b (4=]/EaTOmdn2Rarl
A4RINZ [ELETTE A 4 RESTATOR 402 1% ,12%« F Tlahsapin U548 Cim| /B=TOrUO2RnF
AaR103 f698=4451 4 RESIATOR 402 1% ,125% F TLads=)o0 24548 [u4e)/BaTO=402ReF
4yR10Q 06963417 ? 1 RESISTOR 133 1x ,12%¢ F TCxOs=1nC 24546 L] FBuTCul33R=F
AgRINS N698e3437 2 RE3LITOR 133 1% ,12%w F TCa0s=100 24540 Ciéal /AaTO=]33RaF
LELELL NE98=3437 2 RESISTOR 133 tx 125+ F TCmoew100 20546 Lhwt/EnTOm133RF
LYLAY 0757=0188 -] 3 RESTAYOR 34 1% _12%4 F TCmo#=30n 2454¢é Cldal/BaTluddRiwF
haR1n08 075T=036R L} RESISTOR 34 1% 125~ F TCmO4=100 24540 Cdmi/BuTiuIuROwF
AqR10% 075Tu036R 8 RESISTOR 34 1% 1258 F TCmO+=100 2uBup Cual /MaTlndaRnaF
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 0698=0123 < ] RESIZTOR 49¢ 1x 125« F TCEO+=1nD 24544 Lda]/BaTOmUdSRaF
LyR118 0o%Bad] 2} g RESISTOR 499 1% ,125: F TCWOe=100 2u54b C4mi/baTNatigeR=F
AuR119 [(TELPTES L 7 1 RESISTOR 402K t% ,125+ F TCENealnp 288N LR 3 1

auR120 NegSkm=i]2]l L] RESISTNR u9g 1x 1254 F TCwQswlar gugds C4el/AaT(mugger
[YLEF 3] 0e78-112) ] RESISTOR 498 1y L1254 F TCEAeetinn 24546 Cidm|/8aT0wdqIRWF
AuR| P2 063Bau123 L RESISTOR u9%® 1% _125n F TCEOsalnD 24548 Chel /BuTiwdG9R=F
4uR123 0757.0277 8 [ RESISTOR 09,9 1% 1250 F TC2De=tCD 24545 CUat FBmTOmdG92eF
AuR124 0757=0401 n F] RESIETOR 100 1Y 125+ F TCEOteinD 20546 Cumi FRuTOw]OinF
LuR12S 07570401 4 RESISTOR 100 1X 125~ F TCwNe=jon 2454p Cum) FAwTOai0l=F
AuR12Y 0757=0277 8 RESISTOR ug,9 1% _125% F TCwOemiQn 2u%6p Clim]7BaTOmud92eF
AuR1 27 0469B8m412]Y 5 RESISTOR 499 1% ,125~ F TCm0saing 24s5up Clal /RaTHuyGIRaF
LuR128 Np9Bmy123 8 RESISTOR 499 1x 128 F TCanswi00 2iSdn LUl /BAaTOauGIR=f
AYR129 N699an3RY 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

LRIy 0Tenenn2e 2 q REJISTOR 75 2X t« MO TCedem200 28480 ocTeum0026

IYLERY] N1hne)n2e 2 RESISTOR 7% 2% tw MO TLwDe=2nn a8uan oTen=0028

AuR113 "157=0384 8 RESTSTOR 20 1% 125+ F TCmusalin 19701 WMEUC) /BmTNR20R0=F
LYLIRY] nN757ent84 S RESISTOR 20 1% 1254 F TLagsm)ip 19701 MEGL) /A=T0O=20H0aF
AuR115 0698 .nA2 7 1 RESISTCR umd 1% ,125% F TCengetan 2u54b Ldal ABeT(uibdieF
LYLER 1) NeIReI4RE 3 2 XESTATCR 442 1% 1254 F TCans=toC 2uSUe CUmi/BmTOalg2RwF
ITLIRY) N71%7=0277 8 QESIBTOR 49,9 (x 125w F TCEdsaln® ZuSde Cdm{/BeThmiqZeF
AyR138 07870277 ) RESISTCR 49,9 1% 125+ F TCeusaien Pusus Cdmi/AnTURGGe2=F
L4R119 Ne98w3uBR 3 RESIITCR 442 1% 125+ F TCEO+=l0D 2usUb Cidm] /BaTOmUR2R=F
duR1 40 Nipnehdy 2 RESISTCR 75 2% 14 MO TCEOw=260 28480 nTpd=na2e

LY LEES N757=034& 2 1 RESTSTCR 10 1% _12%% F TCmd+miun 2454s fUwl /B=TOml RN =F
4uR102 07570348 2 RESISTLR 10 1% 125+ F TLx0salnQ 2ufds Ldmt /RAwTOn i ORO=F
AuR1 53 0760=0026 2 RESTSTGR 75 2% 1w Y0 TCaDew200 28u80 0780=0028

[YLERY'] NYISTm0280 3 ] RESISTCR tK 1X 125w F TCEOe=tyn 2454 Cimi/BuTOlOD]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
hyRiu? NpB=yupn2 3 1 RESISTOR 17,4K 1% 1250 F TCmnseltg n3pes PMESE w1 /B=TnatTy2=F
A4R14B 0757=02R4 T ! RESISTOR 150 1% ,125A F TCENe=]00 2usta C4wl/BnTm151=F
huRiu9 1698-2123 £} RESTBTOR #99 (Y 1250 F fCEheainn 2uSues Ciéel/BuTlwiIIR=F
(YL 1)} 069828745 1 2 RESISTOR &34% 1% ,1254 F TCedseigo p8ubp 0698=ATYS

AUR1%1 16987332 4 6 RESISTOR 1% 1% 125+ F TLans=100 2BudD nNe98=T7E32

AyR182 07STmN280 3 RESIZTOR 1K 1X 1254 F Tlmge=100 ELET) CUel/BaTOning]af
AyR1EY neR1e551% ] ? RESISTCR S,1 8% .25~ FC TCmauniseSeo LERT-3 CA%16S

AyRiSd 0698=7332 4 RESTSTOR 1™ 1Y 125+ F t{mds=1(0 28u8n ChIReTIR2
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Table 6-3. Replaceable Parts

Reference HP Part |c A Mfr
; g Q Description Mfr Part Number

Designation | Number |o| “tY scriptio Code Par
LELART NIST=a2R0 3 RFRTRYCR 1% 1% ,12%% F TCa0e=1a0 25U (41 /ReT0aifd]=F
duRisy TaRlanG(R g RESTIBTLR 5,1 5% ,3Sa FL TCE=uou/e5op ntigl 4-1 311

LYLAR Y ApFR=T312 l FESTSTCR 1™ tX 1254 F TCx 100 2Bulp 069R=7332

AuRIGR DELE TP i HRESISTOR 22v 8y 254 FC TCe=800/¢1200 21121 £a2285

AyR1ga 075740872 s RESISTOR 200K 1y L1254 F TLEO+m100 24548 Cidmi /BaTOmR00)nF
AuQqgp KR ALY FLY 1 QESTATOR 1M §y 1254 F TCeOemign 2484n Cldn) /0uTlaintt=F
daRi1e1 N?5tenz7y u 3 PESISTOR 3,01% 1% ,12%: F TCsnsaing ELLT ) Clda) /BaTOa301ieF
LOLANY] ¥75Tenult 7 1 REBIBTMR 811 1x ,125% F TCEQwe100 FLLETY Cle] /BuT0aS1)Ref
AuR(L3 ATET=-0ULQ Q FESISTGR 10K 1Y 125w F TCon+minn 2u%ds Cldal /BmTOmiO02mF
4duRimy AT87.02R0 k] REZTISYCA 14 1% _125a F TCa0+=19n 2454t C4el/BaTimt 0] el
[PLENY ] 073Tanuss & ) RESISTOR 160K 1% 125+ F TCademicr 2454 Cdut /BuTlaln0}eF
LELIT T n75T=n277 8 RESISTN® 49,9 1% 125w F TCag+elan 24854y Clw}/Butlaiqipal
4uRis? N698=B3US 1 RESISTOR p34K 1Y 125~ F TCRO#e100 28480 LETEEY S Y11

A4R2n1 A NeI8m1951] 5 2 RESISTOR 10K (MATCHED TQ A4RZO04D 28dédo 0698=395Y
Ad4R202* 0698-4450 1 1 RESISTOR 324 1% 28480 0698-4450

A4R202" 0698-4424 2] 1 RESISTOR 1400 1% 28480 0698-4424

AUR203 L EE T 7 1 RESTSTOUR 10M BX 254 FC TCRE=900/¢1100 a1t CB1085

LuRgnuy LELLES L1-3] 5 RESISTOR 10K (MATCHED TO A4R201D 28u8p B49R=3595]

AuRzas 6981052 ] 1 RESISTOR 499k (MATCHED TO ALR206) 2RAYBD 04983952

LuR20m Ne88.3952 & RESISTOR 499K (MATCHED TO A4R2{5) 28480 06983952

1uR207 NeG8ayL9s 4 ! RESISTOR 37,4K 1% ,128n ¥ TCwoewl00 24%un C4ul/BuT0a3Tdd=F
LELFIY] 210neyss9 ? 1 RESISTORATRMR 2n% {0% C TOP=ADJ )TaTRN 312997 RELFLESET Db ]
daRzng 0698 e1952 ] RESISTOR 499K (MATCHED TO A4RZL0D 28480 06G8=3952

a4R21 0 069823552 [ RESTSTOR 499K (MATCHED TO A4R209) 28480 069B=3952

LE LRI 37570472 1 RESISTOR 2nod ¥ 125w F TimQ+=100 24%5is Cidal/8uTO=g0odal
daR212 710n0e30qs -] ' RESTATOR=TRMR 8ok 10X C TOPwADJS 1T=TRN 32997 3252u=1=5p3
2uR213 1698e3459 A 1 RESIETOR 383K 1% ,12%w F tCwo4mt00 FLY LT 0698=3u8%

BuR2 1y N757e0uBs o 1 RESISTOR BB1K 1Y% 1254 F TCuO4=100 28080 0757=0485%

A4R21S 078 TanSus 2 RESISTOR 10 X 125« F TCmCe=iOp 245ug Clwl /BuTOnlOROF
A4R24 8 D8R Tpadp 9 RESISTOR 10K )% 1258 F TCm04=100 24Sda Climi/BmTOnlO02=F
ayR217 075Ten2%0 1 H RESISTCR 249K 1Y _12%n F TCxOewi00n 24%Up Clda) /BaTO=ZURT=F
A4R2IA 07870270 1 RESIATOR 249 tX ,125# F TCBOew]GO 2480y Ciwl /BaT0n2aq3eF
EuR2y9 LELLEYE L] 8 ! RESTATOR 18,94 (% ,128% F TCu0+e10n 2844 Cum]l /RaTOn]p92ar
L4R220 06984517 1 1 RESISTDR 127K 1% 125w F TCagselOn ELLETS Clda| fuTOm]2T3aF
buRkaay 069B=y52R 4 1 RESISTOR 210K 1% _12%% F TLEQ+s=lD0 2uUSup Clm) fRaT0a2i03aF
IVEFEY] IS LEYTE N 5 1 RESISTOR &,98K 1% 1254 F TC80+=100 2054 Clhml/BnT0mbRE]eF
LaR231 nadBanobl 5 1 SESISTOR 9,31% 1% ,125% F TCan+aloo G14637 CMFmi /BuT1n§3|1aF
I'YLEEY 069844478 3 1 RESISTOR 10,7K 1% ,128m F TCEO4el00 ELLTTY Cim1/BuT0ul0T2aF
4uR2as 078 T=0d24 7 1 RESISTOR 1,1« 1y ,12%& F TCw04=100 24Sup Cimi/BuTD=]10]aF
AuRzap N69B8a0u55 ) 2 RESISTOR %36 1% 12%k ¥ TCans=ing 2454 Cimi/BeTO=53bRF
BaRa27 0757-04ss [ RESISTOR 100K 1x ,125W F TCEQe=10D 24344 (dmi /RuThal003uF
LuRp28 0T5T=Aups & RESTSTOR L00K 1% 325w F TCafeal(n LYY CUel/BeTOni{001F
AuR229 ng83aq 225 1 1 RESISTOR |,2K 5% 254 FC TCm=400/4700 0112t LBrzes
A4R210 07%Tara%y 3 2 RESTSTOR 33,2K 1% ,12%% F TLa0+e100 2uSus Clm) /baTOalIgd=F
daR2%y N7STmnUsA k) 1 RESISTOR 81,1K 1% ,1258 F TCap+wiOn 2U%dp Clu} /EuTOuS{]12aF
LYLFL Y] NpFAaulty B 1 RESISTOR 8,06% 1% ,:2%n F TCanselop 2usde Cim]/BaTCefigblar
1yR213 OaS8=yinT ? t RESTATOR 14,36 1X 125w F TCEOem109 24548 Cuml/BeTlmlyizer
[YLEAY" 069A=RILL 0 { RESISTOR HOUX 1% ,12% F TCu0e=100 28u80 0b9B=B3UY

AuRg1g Ha9B=T162 a 1 RESISTOR Ub, 4K 1% 1258 F TCEO4wing FLL1Y ) Clhm) /BuTlimdbdd=F
AuRaty 275%=0u54 3 RESISTOR 33,2« 1% ,12%% F TCuoswion 2u%ue Clmi /BuT(wXi22=F
Ad4R2v7 n1SY=n2R0 3 RESTATOR $K 1X L1254 F TCedesq0n 2uBLs Comi/BaTOuigO{up
duRZ%A 078T=nd42 E RESISTOR 10K 1X ,12%% F TCe0+e1ng guSde Clal/ButD=1002=F
AuR21% 07%7mpuztb 4 1 RESTATUR 1,3 (% ,125n F TCeO4=100 EELL LU=l /BTl }0i=F
dyR2uy 07%Ten280 3 RESTSTOR 1K 1% 125+ F TCatesigo 2usup Cldn] /BuTd=ipOiar
uRzu2 ATSTendu 9 RESISTOR {0K 1% ,t25¢ F TCHQ+=100 2u8ue Cln)/8aT0=1002=F
AUR243 0698-7312 4 RESISTOR i¥ 1% 1254 F TCmOe=100 28ule 0698#7332

ByRa a4 f757=n289 2 REBISTOR 13,356 1% ,1250 F TCO+mloOO 19701 HMEUCLfgutim]332aF
duR24S AI5T=0u2E 1 { RESIAYOR 1,82 1X 125+ F TCwasalgn 24546 Clai/BaTinlsdlinl
duRz2u7 ATST=quas & RE3ISTOR 100% 1X ,125« F T{mgeeiOO 2484s Ciml /BuTO0ul003=F
AuRPuUR N6F80315 9 4 RESTISTOR 10K 1Y 1w F TCEAswiO 19701 SN23L1/8=T13ml002uF
baR2u% Na98=3955 9 1 RESISTOR {,dK 1Y .18 F Tlehemi( 28480 04£98=395%
duRzs0 0698=3179 g 1 RESTSTOR 2,5%K 1% ,125k F TCeo+=100 24546 Cum{/BaTOu2sS)
LyRZE5 0T5Y=0449 & RESTSTOR 20K 1% ,129w F TCROse)0D 24848 Cuml/BaTOn20b2aF
EYLFL Y 06984497 ] 3 RESISTOR WA, Tk t% ,125vn F TCwdewiop 24Sdd Cla]l/BaT0=ulT2ul
AuR2ey NeDRacu?y ) RESISTOR uB,TK 1X ,12%% F TCeO+e100 24504 Cdu)| /8aT0ads?2al
duRaey UL LEYTT . b RESISTOR 4B,7X 1Y ,12%n F TCEo+=100n 24548 Chmt /8aTOniBT2eF
4aRZ8E 2100=3214 2 3 RESTSTOR=TRMR 100K 10X € TOP=ADJ 1=TRN Z84dp 2too=3214
AyR2%A 2100=-32314 i} RESISTOR=TRMR 100K 10X € TOPe&DJ 1aTRN 28480 2i00=3314
s4R2%7 2100e%214 o RESTSTDRTAMR 140K 10% C TOPwAD) 1=TAN 28480 2100=3214
auRgs5a faPA=BRL1Q g RESTSTOR 10K tX _in F TCun4ain 19701 S02371/8=T13=1002=F
LyR789 2100=31049 Y 1 RESISTORTRMR Sk 10% £ TOP=abJ t7=TRN 32997 1292nm1 =502
BuR2e0 069823953 7 1 RESTSTOR §,82K 1% 1w F tCenemgq 28480 06983953
AuR2My 2100329 A 1 RESISTORTRME JW 10X C TOP=ADJ {T=TRN 28480 2100=329%
duR2a2 0698195y 8 1 RESTSTOR 9,18K X L4 F TCEQ+m1n 28480 0eg8«3954
A4R263 06983087 1 5 RESISTER 34, U0 tX ,!n F TC80ealn 2BuBy 0b98a3957
A4R2pu NTSTmolle 4 FESISTOR 10K 1Y ,12%4 F TCEQe+={ng 24548 Cdm /8aTOuln02=F

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



Tahble 6-3. Replaceable Parts

Reference HP Part |c Lo Mfr

; A Descripti fr Part Number

Designation | Number |D Qty ption Code Mtr Pa

AyR2KS Np9Baueys b RESTSTCR &%b 1X ,125% F TCeA4=100D 24548 Cluni/8nTOm53bRaF

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

RIRZTO G765 tand 30 5 1 RESTSTAR 2,21K 1% ,12%# F TCEO+~1lnn 2u5ah Clel/B8aTled2tlet

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

aGR27Y 075T=n273 4 RESTSTOR 3,00k (X (125n F TCateminn 2usds Clm) /B=TOrd01]F

AyR274 H875%=04us 2 RESTSTLR 13K t% 125+ F TCmRe=100 24548 Cuat/8uTO=1302=F

[YLF24] A6k 41 g 1 RESTSTOR 3A,3K 1% ,125n F TCEr+elOd 2u546 fUul/RatO=3032aF

A4RITH H75Tandss [ RESISTOR tone 1x _12%% F TCeae=tQn 2u%4n Cldul /8=TOn1(03aF

AgR2T? 67157=0488 1 1 RESTSTOR 750% 1% ,.12%W F TCmaseion 2848p 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 SESISTOR 3,01K 1% 1288 F TCehe¢=lnn 2u5ub Cu=l/8eTO=d0tmF

saR2Ry 075Tentus ? RESTSTOR 13K 1% 125« F TCEO+=100 2u5dé Clu]/BaTOuidlgnF

AuR2R 06987132 a RESISTOR (¥ {X ,1»S4 F TCEQ+=100 28udyp Nb9B=T332

AgRpAY 169627312 4 RESTSTOR 1% 1% 1254 F TLapss10D 2B4BD 069R=7332

A4R2RY NeRRe1278 il 1 RESTISTOR 4, 99K 1% 125« F TCshealn( AuBay LUdal /BeT0mi99]=f

AORZRE NpRa3228 9 1 REJTSTOR 49,9 1X 185~ F tCané=100 2848 D69B=3228

[YLELD) U7ST=rPAN 3 RESTSTOR 1% 1X 1254 F TCEMO4=3n0 245448 Clw| /BaTOnig0]aF

dakpar NaoA.Y858 a RESISTOR 4, 02K 1% ,125¢ F TCenealad FLLTT Clal/B8aTlulng]eF

LY LELL] npFa3558 A RESTSTOR 4 _Ngk 1% 125« F TCeNeal00 EELLEY Cuml/RaTOdund02]eF

IYLELT] 0757=na42 9 RESISTAR 10K 1ty 1258 F TCENeal1nn FLLTEY CUm| /BaTdul00RaF

IYLELT A157an280 3 RESISTOR 1K 1X ,1254 F TCan4=i0n 2igdy CimifpgmTlul00inF

L4851 3101184y 3 F] Iw]TCHMaSL §PDT SUAMIN B4 {28yvaC/0C 28480 J1g1e)34l

YT LIRSS 3] L] AW]TCHa8L §PDT SURMIN 84 12SvA{/0C 28480 3101=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 1RZ6=NUTH ? 1 IC 8§nITCH 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 (R2Nw1279 ] 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 162Ne12?9 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

dudiu 1A20=0b%) A H IC FF TTL § D=TYPE PUS«EQRGE=TRIG n129% ANT48TAN

aqU1s 142 1m0001 4 [ TRANSISTOR ARRav 01928 Ch3oab

A4U16 1826-0304 0 1 BIFET LF355H 28480 1826-0304

A4U17 1826-0304 0 1 BIFET LF355H 28480 1826-0304

aalra 1R20e11404 b 3 IC GATE TTL L8 wOR GQUAD 2=INP 01295 gNT4Ls0EN

YL ] (958a0047 5 E TRAKSISTOR ARRAY 1&ePIN 13608 Ubt=20034

aulzn 18201144 & IC GATE TTL LS wOR GUAD 2alINF n129% SNT4LAC2N

AUl 1ASA=ONGT 5 TRANSTSTOR aRRavy 16=PIN i36ls ULN=20034

YU 1R2nelfdd [ IC GATE TTL LS NOR GUAD 2alNP n129% BNTHLB0EN

aduey 182660208 3 ? IC GP AMP GP BuhIPwpP 2Tata LYson

Adi24 1826-0416 5 1 IG LF13331-D AN SW 28480 1826-0416

[V 1A2pen208 3 IC GP AMP GP RanIpep FRLRY] L4s10N

Aulze 182041730 [ 3 IC FF TTL L8 DeTYPE POS«EDGE=TRIG COM ni29% ANTULA27YN

[ 1AZ0=1216 3 H IC DCOR TTL LS 3=TOwBaLINE I=INP 0129% ANZULI I8N

Luti2a LA2Nail1%a B IC FF TT_L LY DeTYPE PDS=EDGE=TRIG COW 0129% SNTULSITAN

hyuze 1A20=1730 6 IC FF TTL LS DaTYPE ®NS«EDGE=TRIG LDV 01295 ANTUL 827N

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

sulitod 182p=n522 L} IC 0P AP QUAD 14eD]F=P 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

A4lJ203 1881-0021 1 RMS CONVERTER (POWER DETECTCR) 28480 1581-0021

MECHANICAL PARTS

A4MP L 1205-0033 & HT  SIMK-SEMLCON 28430 1205-0033

ALMP 2 1205-0018 1 HT  SINK-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 P Mfr
; . Descripti Mfr Part Number

Designation | Number |bf QtY scription Code

a5 03336=-bb%0% | S 1 “EYBOARD P,C, ASSEVEBLY (11148} 284Bp 0313bwbb50S
(213! tlan=318a" 9 s CAPACITOReRXD ,018Up «=20% SnynC CER 28480 G160=3847
islp 01603847 9 CAPACITORFXD _n1SUF +e20X S50VDC CER 28u8p Nlane3Ba7
asiy 01 R0=0082 [ H CAPACITORFXD 300UF+75=10% bYDC AL 2BuBp f1ACeONSER
agCy 0180=3847 9 CAPACITOR=FXD ,n1SUF +=20% SnavDLC CER 2BuBD 0lec=3Ra7
AsCE D18aGe3B4T 9 CAPALITORFXD _018SUF #=20% SOYOL CER 28480 01p0=3B4T
ASCe C1p0waS7! L] 1 CAPACITORFXD ,1UF +BA=20Y S0vDL CER 28480 Nigheu§7
AECY 0ib0m3NaT 9 CAPACITOR=FXD _0tSUF +=20% S0vbC LER 28480 0leN=3847
(Y 1] 0iBnelTus 5 ! CAPACITCR=FXD 1SUF+=10% 20yDC T4 SbzE9 150D156%902982
ASCRY 1990-0%33 ] 14 LEDaVISIBLE LUMAINTE(SMED IFm2nvAmvay 28480 5082=4s58
ASCR? 1990=0533 4 LEDaVISIBLE LUMa[NTE{SMED IFxZ0MBaMeX 2Bado 5nNageupSy
ASCRY 19900533 q LEDaVISIBLE LUM[NTEISHMED JFR2Qvaamax 28489 S082=up%l
ASCRY 199020533 4 LEDeYISIBLE LUMINTRIGMED [Fa20vlemay 28uRn SuRZ=ub58
ASCRY 199920533 ] LED=VISTBLE LuMaINTRISHED IFu2aMA=MAX 28uBg S0RZedeSa
ASCRs 199005833 4 LED=VISIBLE LUMaINTRIEMED IFEaov2avax 28480 LULFIITA L]
ASCRY 19900533 [ LEDayISTRLE LUMaINTHISMED IFm@Vaamay 28u80 SuB2=unSE
AsCRA 199120531 L] LEDmWISIALE LUMaINTERISEMCD IFRZOVAYax 28080 5NB2=up%H
ARG 190900511 u LEDVIFIBLE LUMINTE{EMED IFRp0vaavix 28u80 S0B2=LpSH
ASCR1D §990=0531 ] LEDVISIRLE LUMINTE{SYMLD IFRZOVaaYAX 28480 C0B2=uns
[114.301 1990=0533 & LED»VISIBLE LUM=INTE{5MCD IFmp0MAumay 28480 §A2=upS58
ABCA12 1990-0531 4 LEQ=VISIALE LUTaINTWIEMLD [Fa2nuAevay 20u8n 50A2=up5e
AECR1Y 199020533 4 LECRYISIBLE LUMaINTHISMCD JFm20MAaMAY 28480 EO8ZeupSE
ASCR1Y 1990-0533 & LED=VISTIALE LUMINTRISMED TFE20MAwvay 28480 So82munse
ASCR1S 1990w0uBb & H LEDeVISTRLE LUMaINTRIMED TFE2AVimMAY 28480 5082windk
ASCR1% 19900486 [} LED=VISIBLE LUMQINTRIMCD IFw20MAaMAY 28uBo LOEEEYTY .
ASCR: T 19%0mobes 3 18 LED=VISIALE (UMaInTRIMCD [Fe20vaera) 2BUBD 1990=086%
ASCR1E 1990=0b65 3 LEDwVISIBLE LUMaTHTEIMLD TFB2nMawmiy 28480 1390=nbbS
ASCR19 199Na0648 3 LED=VISIALE LuvM«INTaIVED IFsRoMa=May 28480 1990w0bsS
ASCR20 t990.0664% 3 LED=VISIBLE LUM=INTRINCD IFw2nMi=Max 28480 1990=0b45
ASCRY) (990=n668 3 LEDVISIBLE LUMINTRINCD IFE20ViwMAY 28480 1930=066%
45CRP2 1990=nbbs 3 LED»YISIBLE LUVeINTRIMCD IFeR0MA=Max 28480 1990=0665
4SLRP3 1990=0865 3 LECVISIBLE LUMINTHIMED TFe2nYi=Mix 28480 19971=0868
ASCR29 199008645 k] LEC=VIBTBLE LUMLINTE{MID TFm2n¥iemMax 28480 1990=05668
ASCR2Y 1990e0465 3 LED=YTIaTALE LuMeaINTRIMCD IFmZnMi=MAX 284848 1990mn6b6S
45CR2% 1990=p64S 3 LED=VISIALE |[UMaINTRIUCD ItFWanvA=MAy 28uBo 199M=nhas
ASCR27 1999=06865 3 LED=¥18IRLE LUMaINTRIMLD [FE20YA=*iX 2848c 1960=06a%
[L14FY ] 1900=0665 3 LEDe¥ISTHLE LUMaINTEIMLO JFm2avAnmiy 28480 $1990=08065
AsCR29 9900645 3 LEC=VISIBLE LuM=2InTEIMCD [Fm20vdamMiy 28480 1390=NpbS
48CRY0 19900645 3 LED=VISIALE LUMaINTEIMED [Fm2ovaeMi) 2Bu4B8D 1990m0hbS
AsCRYY 1990mnbbs 3 LED=YISIBLE LUMINTEIMLD TFxpovia=bax 28udn 199n«0h0S
ASEL 03582-61620 1 RPG  ASSY 28480 03582-61620
ABJ2 1251-5041 1 CONNECTOR 28480 1251-5041
ASLL 3100=31340 2 1 COIL 25UH tN% _3D=NOM SRFETIM=] 28480 G100=333&
ASQ} 1853.0018 ) L] TRAMSISTOR PNP 81 TOw02 PORINAM, 28480 1853=0016
ASR2 185300186 ) TRANGTSTOR PRP 81 TDeB2 ANE3anvw 28480 185320014
A503 18530016 8 TRANSISTNR PKP 81 TD=92 SOwlnnvy 28480 1853=0008
%64 18830016 ] TRANSISTAR PAF g1 TOw92 PORIGN % 28480 1853=0018
4505 18830038 a TRAMITSTCR PNP 8T TO=92 POEIOnvA 28480 1B53u001d
ASQs 18530016 8 TRANSIBTOR PAP 8T TDw92 PDRYI0AMW 28480 {1A5Ta0014
45Q7 185%+a014 8 TRANSISTOR PNP g1 TQeR2 PORICOMA 28uB0 1851=00186
AsQs I858T=0n1éb a TRANSISTOR PNP §] TO=R2 PDAZNAYN 2848 1853=0018
AgRy 0683=2205 9 [ RESISTOR 22 5X ,2%n FC tlwadgn/eSos nt1z1 cB2205
ASR2 C0b83=270% 9 RESIBTOR 22 5% ,25+4 FC TCweuQn/+S0o 81121 c82205
(1151 ceAle2208 9 RESISTOR 22 SX 25+ FC TCE=400/4500 9112t cBz20%
SRy 0683=2208 9 RESISTOR 22 5% 25«4 FC TLwe4nn/seSnn LIRT3] ca220%
ASRE 06R3=2206 & RESTSTOR 22 5% ,2%w FC TCseugn/se5np ati cez2acs
ASRe 0&83=2205 % RESISTONR 22 5% ,2%w FC Tlm=sonss500 LIBT3 cB220%
ASRY CLAYm2208 L RESISTOR 22 5% .25~ FL Tlw=u00/e%0n LARF] c9zaos
AZRe 04R3=2205 g RESIATDR 22 5% .2%W F{ TCmei40ns+8np gled Chaans
ASR9 0757-0280 3 1 RESISTOR 1000 1% .125W 28480 07570280
AR ObR3e1325 ? 8 RESISTOR 1,3x 5y 25w FC TCmau0n/47no 1121 CB132%
ASR1D 0683=1325 H QESISTOR 1,.35x 5% _25n FC TCa=40nss+700 a2l CB1325
ASRYS Ne83wt 328 2 RESISTOR 1,3% SXY .25 FZ TCmedDN/eTnn LERE 3! tR132%
ASRty 0683a1328 2 RESISTOR 1,3« BY 25~ FC TCmegoo/e?on a1t 81325
ASR(S 0b83a1328 2 REQISTOR {3« Sy _254 FC TLReqqn/s7Tng i1t 1325
ASR1 & 06831325 -4 RESISTOR 1,3% Sy 2%« FC TCewadn/s+%on w121 CB132%
ASR) T 06R3a1325 2 RESTISTOR 1,3k SY 25k FCL TCweu0h/e?np or1yey cayizs
ASR{8 06Alm1328 ? RESTATOR [,I% Sy _25W FC TCE=unQ/¢TrRO nrL2 cey12s
A5R24 18tNanibd 7 » NETWORK=RES 9=57P4,7K OHM X & %1637 CEPORCHT=uT)
ASR22 t810=0164 T NETWORKeRES SeB3TP4,TK ONY Y & 91637 CSPOSCOYauT2)
ASR23 1810a0135 2 1 NETWORK=RES 4=SIF10,.0K OHW X § 28480 1810=0135
ASR24 1810en058 5 ' NETWORK&RES 9281FP(D,0K OH™ X & 28480 1810=0055
ASR2S 0B11a3089 8 1 RESISTOR 1 85X %W P4 TCw0+e!Sn T5042 Br20eimiRNa]

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¢ A Mfr
: . riptio rt Number
Designation Number (D Qty Description Code Mfr Pa be
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
[LLEE 5060=5u34 1 PUSKHBUTTON BWITEM P.C, MOUNT 28480 LLIREL TS 1)
[ BT 50609438 7 PUSKBUTTON SwITCW P.L, MOUNT 28480 §0a0«9463b
ASBWE 50609438 7 PUSHBUTTON 8WITCH P,C, MOUNT 28480 LULCDERT RS
L3111 E0bne%ulb 7 PUBKBUTTON SWITCHM P,L, WOUNT 28480 £06N=Quls
ARSW? S0b0=9ils T PUSHELUTYON SAITCWH P,C, “QUNT 28480 SN40=RU3s
L1111 S080=9436 7 PUBKBLUTTON SWITER P.L, MOUNT 28480 So4neqyls
ASING S040e3438 T PLUSHBUTTOMN SWITCH P,L. MQUNT 28480 EnsN=quls
ARSW10 S0b0=9438 T BUSKBUTTON SWITEHW P,C, WOUNT 28489 EDb0=9ulb
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¢ Enphedils
A58w1u Sobn=943¢ 7 PUSHBUTTON SWITCW P,C, MOUMT 28480 S0b0=9ule
ASBNIS S040=0U3 7 PUBHBUTTON SWITCH P,C, MOUNT 28480 5060=9438
A58W18 Sosn=guds 7 PUSHBUTTON SWITCW P.C, MODUNT EETT-1d S0sN=q4le
As8wt? S060=9u38 7 PUBHBUTTEN SwITCH P,C, MDUNT 28uBQ 50h0=9uls
[$1.LE1 ) E0b0=GULs 7 PUSHBUTTON SwITCw P.C, MOUNT FLELT S0p0=0434
ASBwWIR S060=941b 7 PUAMBUTTON SwiITCH P,C, MOUNT 2BuB0 LOLELEL TR T
ASQWA D Snsdadulse ? PUSHBUTTON 8wiTCH £,0, MOUNT 28u8q SUaN=9d3a
ASBW2Y 80609438 7 PUSHBUTTCON SwITCR ®,C, MOUNT 2B8uBo Stao=uln
ASSW22 Sob0=ullb 7 PUSHALUTTON 3wWITCH P.C. MOUNT 28480 S080=943b
[T1TFR] E0b0=%uls T PUSHBLUTTON AWITCH P_C, MOUNT 28480 E0p0=09434
AS8wag LHEY LTS 1 T PUSHEUTTON BWITCR P, L, MOUNT 28480 5060eFulb
(11 THL S0b0=9ulE 7 PUSHBUTTON SWITCH P, C, MDUNT 2BuBn 506Nudulb
ASBH24 S0bo=F436 7 PUAKBLTTON AwITCH P, C, MJUNT 8480 S0L0wRulb
AS8NW2T ELELEL TR 1] 7 PUSHBUTTON SWITCH P,LC, MOUNT 28uBo SChtmGale
11 TEL 5060wQ434 7 PUSHBUTTON SWITCH P,C, MOUNT ELTLN 08NeS43b
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
[T11%%4 £060=943b 7 PUSHAUTTON SwlTCH P,C, MOUNT 28480 50802430
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 19910592 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
a5U% 199y=0592 5 D18PLAY=AMaSER 1=lHAR _d4%en 28080 S082=T453
ASULD 9900592 5 DISPLAY=NUM=SEL 1alHAR 3= 28480 G0B2=785)
ASULY 19900592 S OISPLAY=HUM=SEGL {=CHAR ,43en 2EuBo S0RAZeT48)
ASULP IAGRLNET H 3 TRANSTSTOR &RQaY 14ePIN 13006 ULh=20034
AsULS 1820=1200 s H I€ IKV TTL LS MEX 0129% SNTULSOSN
ASUTL 1R2N=1413 & F] 1¢ QHFRGTR TTL |8 Re8 JERIAL=IN PRL=QUT 01295 SNTALBLEUN
ASUYS 1858«0n47 s TRANSISTOR ARRAY Lo=PIN 13608 ULN=20034
ASU1s 1820=1200 5 IC Ihy TTL L8 wEX n12%% SnvT7ulL 805N
aslyy 1R2hmid3Y -] 1C §HF=RGTR TTL L8 R=8 SEQIAL=-TN PRLaOUT 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
asU20 182ne1112 3 1 1€ FF TTL LS DwTYPE POS=ENGE=TRIG nlz9s ANTULGTUA
L UES] 1R20m| 438 t 1 IC MUXR/DATA-SEL *TL LS 2«TDa=1=LINE QuaD 01295 sN74L,82574N
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

Reference HP Part lc Q — Mfr
: . t Description Mfr Part Number
Designation | Number [D y P Code
NOTE

KEYCAP DESIGHKATORS CORRESPCND T SWITCH

DESIGNATORS . EXAMPLE: ASK31 15 THE

KEYIAP FOR ASSW1. KEYCARS ALSO APPLY

TO OALlS AND AZS FRONT PAMNELS.
ABKS1 FL41-0G9%3 1 KEYCAP LOCAL 28480 S041-0943
ASKS2 S041-0384 1] KEYZAP SMOKFPIPE 28480 5041-0384
ASKS3 SO0LI-0458L KEYCAP SMOKEPIPE 28480 5041-0384
ABKSS 504 1~0384 KEYCAR SMOKEFIPE 284E0 S041-0384
ALSKES 5041-038% KEYCAP SMGKEPTPE ZELB0 S041-038Y4
ASKSH S041-038Y KEYCAP SMOKEPIFE 28480 5041-0384
A5KST 5041-038Y KEY(AP SMOKEPIPE 28480 50L1-038L
ASKSH B04%1-0451 1 KEYCAP BLUEPIPE 28480 5041-0%51
ASKS59 5041-0319 7 KEYZAP BLK W/LIGHT 28480 5041-0319
ASKS10 504i-0319 KFEYC4P BLK W/LIGKT 28480 5041-0319
ASESL1 9041-0319 KEYCAP BLK W/LISHT 28480 5041-0319
ASKS172 5041-1822 1 KEYCAP - STORE 2BLED 5041-1822
ASKS13 SH41-0817 1 KEYZAP - 7 28480 S041-0817
ASKS1Y S504:-0818 1 XEYCAP - 3 228480 5041-0818
ASKSLS 5041-0816 9 1 KEYCAP - 9 (INVERTY 28480 5041-0816
ASKS1E 5Ju4l-1819 1 KEYCAP - MHZ 28480 5041-1819
ASKS17 5041-:821 H KEYCAP - RECALL 28480 SO041-1821
ASKS1E 50L1-0814 1 KEYCAP - &4 284480 S5041-0814
ASKS19 KU 1-0D81¢8 1 KEYCAP - &5 28480 504%1-9815
AGKS20 S5041-0816 KEYCAP - & 2BLEB0 5G641-0816
ASKSZ21 50LI-1820 I KEYCAP - KHZ 28480 SOLl-1820
ASKS22 Sh41-0946 1 KEYLUAP - CLEAR 28480 S041-0%946
ASKSZ3 5a41-3811 1 KEYCAP - | 28480 5041-0811
ASKS24 SO041-0812 1 KEYZAP - 2 28480 So41-0812
ASKS25 S041-0813 1 EEYCAP - 3 28430 5041-0813
ASKS2ZE S041-1817 1 KEYCAP - H2 Z2B480 E041-~1817
ALKS27 S041-0758 1 KEYZAR — DASH ZEL480 5041-0758
ASKSZB 3041-1819 I KEYCAP - & 2BLED SN4I-1819
ASKS29 S041-0808 1 KEYCAP - PERICD 2BLEBD 5041-0808
ASKSID S04Y-17498 1 KEYCAP - DEG 22480 504117498
ASKS31 2041-1818 1 KEYCAP - DBM 28480 F04i-181i8
ASKS532 S0%1-028% 1 KEYCAP PEARLPIFPF 28480 5041-0285
AGKS33 S5G4l-03922 2 KEYCAP - LEFT  ARROW 28480 E041-09272
ASKS3Y 5041-09%2 8 1 KEYCAP - RIGHT ARROW  {INVERT} 28480 5041-0922
AGKSIS 504%1-0319 KEYCAP BLK  W/LIGAT 28480 5041-0319
ASKS36 50%1-0319 KEYZAP Bi.x W/ALIGHT 28480 5051-03119
ABKS37 S041-0519 KEYC AP BLK W/LIGHT 2BL4E0 50461-031%
ASKS3E 5I41-0319 KEYCAP LK W/LIGHT ZBYED 50ui-0319
ASKShY S0Ll-06hGy 1 KZYCAP - POWER 28480 3041-0940

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




Table 6-3. Replaceable Parts

Reference HP Part |c Q I Mfr

: . t Mfr Part Number
Designation | Number (D Y Description Code

b 1333p=psb08 | & 1 “ICROPROCESSOR CONTROL P,C, ASSEMBLY 2848n 0333bwbbB08
4401 H1en=09TR 1 1 CAPACITQRFXD 1%00PF +e=1% SPOVOC MICK 28480 Died=0978
asl? 016u=3347 ] 23 CAPACITORFXD ,n18UF ¢=20% S0vDC CER 28480 Dlst=3B47
hsCy 01460=0%17 & H CAPACITORFXD {50PF +=iX J00VDC YIC2 28480 0160=0337
d6Cu 0160=0337 b CAPACITOR=FXD 14(0PF +=1% J00VDL “ICA 284890 01a0=0337
apls NleneyBuT g CAPSCITORFXD _n1SUF +=20% SOVDE CER 28480 0la0e30LY

[ YN Y N1Rpm)22R [} 1 CAPECITORSFXD 2aUF¢ainX 154DC T4 Shze9 180D226X901%B2
asCT 0160a3BUT L] CAPALITOR-PXD ,01SUF +=20% 30y0L CER 28480 LRE TR LT
anl19 Nb0elBu? L] CAPACITORFXD ,n1GLUF +=p0X SOVDL CER 28480 Dl1a0wlBLY
alan 01401847 9 CAPACITORWFXD ,01SUF +w20% SOovOL CER 28480 o1e0=3847
asl21 01803847 Ll CAPACITOR=FXD ,n1SUF +=2y¥ SOVOL CER 28480 0160e3847
aplap N1bneFR4T 9 CAPACITORFXN _n1SUF ¢=pny SnyDC CER 28480 N1s0=3847
2823 oibnatpd? 9 CAPACITORFXD ,0315UF +w20K SOVDE CER 28480 0160=3847
apL2u nler=3847 9 CAFACITOR=FXD ,p15UF #=20X SovDC CER 28u80 0le0=3047
AsL2E T1evatRa? 9 CAFACITORFXND _A§S5UF #=20% S0vOC CER 28480 0la0=3A4T
hal2s 0160eTR4T 9 CAPRCITORFXD ,A1SUF +=20X SOVRC CER 28480 Q1e0s38dT
aeC27 S1bu=3B0? ] CAPACITORFXD ,N1SUF +=20X S0YDC CER 28480 C160=3847
[T 01b60=3R4? 9 CAPACITORAFXD ,n1%UF 4+e20% 50v0C CER 28480 0ia0=3847
asC20 NinOwdBY? 9 CAPACITORaFXD _015UF +=20% Sav0L CER 28480 0lb0=384T
is5C10 nl&n=3buy 9 CAPACITORFXD _n1SUF +=20X SovDC CER 28480 0lb0el8uy
Bul31 Nlsna3fu? 9 CARLGCITORaFXD _p)SUF +=20% SOVDC CER 28480 0l60=3847
s6l32 fléneldu? Ll CAPALTTCRFxD _atSUfF se2yx SovDC CER 28480 0la0a3Bu?
heC33 (ST LEE LY} ] CAPACITORWFXD ,NiSUF +=20X% SOYDL CER 20480 0140=3847
AelVa Nisteypuy 9 CAPACITCR«FXD _n1SUF +=20% S0vOC CER 28480 0lb0e3847
45018 D1bne38UT 9 C4PACITGR=FXD ,ni1BUF +a20¥% SoYDC CER 8480 016083847
A6C38 NLAN=382% 1 4 CAPACITORWFXD 4TaUFeSC=30X% &,3V0C AL 28480 0lape2d2l
46037 01AN=PRRY 1 LaPaCTTOR=FX0 LTOUF+SD=10% &,3VDC al 28480 0180=282)
4sC3R NAGakI2 R 2 CaPACTITOR=FXD 220UF+Sn=tuX 3ISVDC AL cousd 1SyRaL220
beC10 0l Rnm)b92 B CAPACITCR=FXD 220UF+Snm10x ISVDC AL G0490 3yagL2z2o
asCupn N1A0=2823 1 CAPACTTCORFXD 4ToUFeSewny &,3vDL AL 28uly 0180=282)
asly? Nsn=p2od 4 2 CAPACTITORFXN tnoPF 4+aS% 100vDL YICA 28480 0160=2204
apCus nianazanu d CAPACITOR-FXD $noPF +a5% loovDL “ICa ELTEY] oled=2204
sal51 N1e60=38uT ¢ CAPACTTNR=FXD _niSUF +=20% S0vDOC CER 28480 0140=3847
ael57 B1A0=2R23 1 CAPACITORFYD arnUF#Sneidx &,3VDC 4L 28480 0180=2523
AsC5Y B1Rne282b [ 1 CAPACTTOR=FXD 1n00UF+SO=10% 18VDC AL 28480 0l80=2520
15C8g M hu=XE58 9 3 CAPABTTOR=FXD ,1UF #+a20X S0YDC CER 28480 0le0=3%5%8
AslsE 016p=185R g CAPACITURSFXD _1UF +=20% SOVDL CER 28480 0lbDe3ssh
46C5p 0160=3847 9 CAPACITOR=FXD ,015UF «=20% S0yDC CER FLELY 01p0m3BLT
ssC5? ibneyRu? g CAPACITOR=FXD _n1SUF 4=20% 5ovDC CER 28480 0loom3Ba?
AgCsR LRR-L TS EY-F L2} 3 CAPACIYOR=FXD _1UF +Bnegox 1oo0vDC CER FLILT 2130YSv100R 04
FYNL1] O1bie3b2? B CAPACITOR=FXD _yUF ¢Bo=20% 10nYDC CER 26454 2130YSVI00RL04T
aplen fleneip2? 8 CAPACITOR=FXD ,1UF #80=20% 1DOVDC CER 26654 2130YSvi00R104T
4081 01652009 3 ? CAPACITORFXD A20RF +e8X 300vDEL ~ICA 284380 0lstw2009
T Nfbne2nng b1 CAPACITORaFXD 820RF +=5% 3I00yDBC MICA 20480 0leom2009
apley a16n=1558 9 CAPACTITOReFXD ,1UF +m20Y SnvOC CER 28480 01b0=35%8
YL 191203153 5 1 DIDDE«ZNR 9,31V 2% DO=7 PO&_uw TCE+ 058X 28480 1702=3153
AnlR2 190tannan ¥ b1 DIODE=SWITCRING 3ny¥ 5044 248 DO=15 28480 17010040
tplRu 190t w0040 ! DIODE=SRITCHING 30V S0MA 2n% DDe15 28480 1901=0040
aalR% 190} mio4n 1 CIODE=SWITCHING 3ny SoMA 2N8 C0=1% 2B4d0 1901wtoun
Apl F100=205% 0 1 COIL=MLD 121UW 1X BubN 1560, 375LGeNOM 28480 9l00wguse
bal2 Fohel6dT 4 1 ColL=MiD 120UM S OmsS§ L1550, 3750 GanNOM 28480 9100=1437
Abl3 9100=3334 2 1 EOIL 25UW 0% ,3D=NQM SRFEIMHZ 28480 910083334
anPy 1200end?}y & 1 SOCKET=1C towCONT DIP DIPe3LOR 28480 1200m0u?3
ABP2 1251-6567 1 CONNECTOR 28480 1251-8567
AGP3 12516567 1 CONNECTOR 28480 12518567
ABP4 1251-6567 1 CONNECTCR 28480 1251-6567
ApPR 12513740 ? 1 CONNECTOR t0aPIn w ROIT TYPE 28480 12%1=3150

T LLT] 1261wt 2US 7 1 CONNECTOR 2=PIN W POST TYPE 28480 12814245
AsQ1 1R5UanN? T L TRANSISTOR NPN 3l PDe30cvw FTE20QuMZ HLELT 18SumgoTl
aplz 1AS54=n2)8 1 t TRANSISTOR NPN g1 PDEZSOYN FTEINOMWZ ouTis 2N3904

EBRY Ne9PaRYIY 0 1 RESISTOR bo4M 1x 1254 F TOROe~100 28ud0 0698=8%44
AuR2 toRY=T528 b 1 RESISTOR ¥,8K SY .25k FC TCmwuGO/+700 01121 CB7SES

48Ry N6RY=4815% ] 1 RESISTOR B0 8% 254 FC TCwed00/+400 ol112% {Bpa1S

AsRuy QLRIe)nZs L] 1 RESIATOR 1K S 25w FC TCm=dbp/+600 01121 chio2s

4pRY 0pR3=tnls i 4 RESISTOR 10K 5% ,25% FC TCm=dpgs4ToD al12s CB103Y
AGR6 1810-0055 5 1 NETWORK - RES SiP 10K OHM X 8 28480 1810-0055
ApRT 0p9R=12749 3 1 RESISTOR U 99K 1% ,12%% F TCEO¢mlOl 24545 Cdel/8aTdainqlaf
ApRAw 07%T=044s 0 1 RESTSTCR 11K 1% ,125» F TCwO+einp EXR 1T Cuml/BwT0e]l|O2=F
[YLL] 1RLgennTs n 1 METWORKaRES SwSTPy BX QW* ¥ 8 2848 18t0m0078

[ TLEY UeA3=1825 7 3 RESISTOR {, 8% Sx ,25¢ F{ TCm=a00/¢700 03121 cH182%
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Table 6-3. Replaceable Parts

Reference HP Part |c o e Mfr
: . t Description Mfr Part Number

Designation [ Number |o| “tY p Code

AgR1Y LLLETRL F1 7 RESISTOR | 8K SX 258 FC TCaaif0/4700 nl1ey CBi1ags
4pR12 06R83ay828 ¥ RESTISTOR | ,8K 5% _25h FC TCWeu0O/e700 n1tet LB182%
AR 1AtGe0ta0 L] 5 NETWORK=RES Ua87P22,0Kk 0O« X 3 91437 CIPOUCDT=223)
LT 0683w 035 1 REZISTOR 10K 5% 254 FC TCmayposeT0n nt12) CBio1S
ALR1S 0683-362% 9 2 RESTISTOR 3,6X Sy ,25¢ FC TCwwu(0/+700 iy [4:-h 11
RS N6R3e1p25 L] REAIITOR 3,8K Sx ,25% FC TCuwldn/eTon a1ty CBisgs
ApRyY 1810=p0229 5 1 NETWDRK=RES 8«STPY3n, 0 OHK x 7 gt 20BATYY
AR 1810a0N5K 5 1 NETHMDORK=RES 9a31PiL, 0K OW¥ X & 28uBp 181020055
AsR19 0683.1518 2 { REATITOR 190 5% 254 FC TCAmSuus+b00 31121 CB1%1%
AsR2D LELR BTN 1 t RESISTOR 10K 5% _2%5n FL TCmwdnoseTon 0l Ca163S
L] 1698y 8 1 RESTATOA 15K 1% ,125m F TCo#N+a2s plady 069Bebn1d
AuR22 069840107 9 1 RESISTOR 0,78k 1% ,125n F TLaNe=2% 28480 0699#0107
AaR2y 06835115 [ 4 RESTSTOR 510 Sx ,254 FL TCweu0n/ebpn 012y CBeyisg
AaR24 LELEPE SRT & RESISTOR S{a €% 384 FC TCuwdnos+a00 oly2y CB5(15
dpR28 0583=1835 9 L RESISTOR 18K 5% ,25M FC TCwm40nse¢B00 fn112t CHtAlS
LpREy 18100138 3 1 NETWORKwRES 10-91P YULTIwVALUE 28480 1100138
AbRS? 18100297 7 1 NETWIRK=REY BeSTP3, 3K (um x 7 2Budo 181n=0297
AbRSY 06A3«1035 1 RESTATOR 10Kk 5% ,75% FC TCa=dngsedna ay12i CBLulds
AyR54 NHAT=K11% [ RESTATOR 510 SX 354 FC TCReugd/eenn gl 85115
LLLL] 04R3et11% b RESISTOR 510 SX ,254 FC TCE=dG0/¢p0n o112y £8E11§
ASU1 1818-1111 2 1 IC-MEMORY ROM 28480 1818-1111
ABLUZ 1818-1110 1 1 IC-MEMCRY ROM 28480 1818-1110
ASU3Z 1818-1109 8 1 IC-MEMORY ROM 28480 1818-1109
ABU4 18181112 3 h IC-MEMORY ROM 28480 1818-1112
dgls 1820=1197 9 B IE GATE TTL L8 NEND QUAD 2eIHP 0129% dNruL30aN
Apls 1818mnt 38 u 1 IC NY0S 2k RAM STAT 45)ahS Tag n129% THRUCLSmAS TL
U7 1R20=119% 7 3 IC FF TTL LS DatyYPE PDS=EDGE-TRIG COY 01298 SNTULEI TSN
ApUE 132b=0180 Q 1 IC TIMER TTL MOND/ASTHL o4l MC1455#8)
AU 182nala9t L] 1 1C MICPROC ANMD3 28480 182021691
AbU1o 1820« 759 & & IC BFR TTL L8 nON=INY DCTL 27014 OMBILIRTA
AsUt) 1818=0199 4 ? IC N¥D8 1K RAM gTaT Sp0ayg Ju3l3s A491124PC
Apl12 tB18=0199 4 IC N“08 1K RAM STaT Sppahy 34335 AYq1124PC
adpl11 1820=1185 7 IC FF TTL LS DuTYPE PDSENGE«TRIG COW 0129% SNT4L8 TSN
YT 1820=1195 8 1 [C FF TTL LS DeTYPE POS=ENGE«TAIG COY 2429% SNTULBITUN
ApUts 18200174 [} 1 IC INY TTL HEX 0129% SNTYQUN
LTI 1820u1218 3 3 IC OCOR TTL L3 TeTOwBaLINE Ja[NP 01295 SNT4LSE3BN
gl 1820m32186 b1 IC DEDR TTL L3 3=TO=8al INE InIWP n129% INTUL 81 3AN
ABU1E 1820-0683 6 1 IC SN74504N 28480 1820-0883
A6l e 1820=1759 L} IC BFR TTL LS NONeINY OCTL 27014 OMB1L 897N
LYIEY) t1A20e1194 6 2 IC CNTR TTL LS BIN UP/DODAN SYNCRRO 0:129% SNTOLS1OIN
AbU21 1Azoa118d ] IC CNTAR TTL L8 AIN UP/DOAN BYNMERMARQ 01298 ANTULE16 3y
hpla2 182004780 2 IC AFR TTL LY NoM=INY OCTL 27014 DHAR1L 897N
a2y 1820197 9 1C GATE TTL LS NAND QUAN 2=INP 01295 BNTULBOON
AsU24 1B2n=1208 L] 2 IC GATE TTL L9 DR QUAD 2e]%P 01295 LR TR F.L]
AsU2§ 1A20algis 3 IC OCDR TTL L8 3=TO=BaLINE 3a1rpP n129s SNTLL 838N
ApUze 1R2A=1759 9 IC BFR TTL L8 NANSINY OCTL 2rayd OMBLLESTIN
deU2Y 1820=1730 b 2 IC FF TTL LS D=TYPE POSEDGE=TRIG £OM 0129% ENT74L827IN
[YVET] 182na175% 9 IC BFR TTL LS nNON=INV OCTL 27014 DMAILEITN
holize 1R20a1433 b 1 IC BHFePGYR TTL {§ R=8 SERTAL~IN PRLapuUT 01295 ANTULE pdn
46Ul 1820=1 187 9 IC GATE TTL LS WAND GQUAD 2eIMp a129% ANTULSOON
LYY 31 LR2a=1204 3 IC GAYE TTL LS DR QUAD 2a1%F 51298 SNT4L93IN
LT H 1A2Ne1195% 7 IC FF TTL LB DatYPE POS«ENGE=TRIG COM n129% ANTULSTEN
5133 1A2Ne( 197 9 IC GATE TTL LS NAND QUAD 2elnp 01298 SNTALSNON
15Ul 1820=1112 8 3 IC FF TTL (9 CwTYPE POS=EDGE-TARTG 0129% SN74LATUN
AbU3IE 1820=1568 a 1 1C BFR TTL L% ByS GUAD 01298 INTULSIATAN
ABLI3E 1820-0684 7 1 1C SNT74S05N 28480 1820-0684
dpUsT LAZom197% 1 1 IC 9HFeRGTR YT| L8 NEG=EDGE=TRIG PRL=IN a12%% SNTULBLASN
ApUye 182n=1759 9 IC BFR TTL L8 NON=INY OCTL 2tolu OMBILS9IN
ApUse 1820aq1au 3 1 1€ GATE TTL L9 MDR QUAD 2a1nP n1295 4474 80gN
ApUug 1R2na1199 ! IC INY TTL LS rEX 1=]NF 81295 SHTULBOQNY
UL 1820=1208 1 1 IC GATE TTL LS wOR TPL 3a=I%P a129% INTULSRTN
Laty2 1820mt1)2 8 IC FF TTL LS D-TYPE POS-ENGE=TRIG 01295 SNTLL 87N
dpluy 182na1A71 L. 1 IC AFR TTL LS INY UCTL 2=inP 270ty OMRIL89aN
AgUuy (R2o=0477 & | IC 0P &MP GP Bap]0aP 18324 LU3CLAN
ApUus 1RENm1u3n 3 t IC E™TR TTL LS BIN SYNCHRD PrawfNGETRIG 1295 SNTULS161AN
LT 1R20=118T L] IC GATE TTL LA nand QUAD 2e1%P 11298 SNTULSDON
dalisy 1990=0840 & t OFT0e]8DLATOR (EL=PDIQ/XSTP IFEgSvaavdy 28uBp [-R18 1]
AsUs? 1990=nc?? [ 2 CPTAw]SOLATOR LED-PCIO/XSTR IFESovAmvay 2Bufo 5082241355
Aalss 1990anSTY [ 0PTO«TS0LATOR LECPDIO/XSTR JFafGMiaiay 2R4B0 S0B2ey3Ss
ApUSu 1990=0db] T 2 OPTO=ISCLATOR LECaTL GATE IFmInvievay 28uB0 S0B2=ulsd
Aplse t9%0e0ust ? OPTO=ISOLATOR LENIC GATE IFRIOvAmwvaY 28480 ShR2wylon
15Us8 1820=0821 H FH IC BFR TTL NAMD Qu4D 2aiue 01298 ANTUIAN

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 Descripti Mfr
: . escription Mfr Part Number
Designation Number |D Qty scrip Code
LslST 1820=1390 [ 3 JC SHF=RGTR TTL LS =8 PRLaIN FRLeOUT 0129% ANTULS1954N
LpUSA 1820=1300 [} 1C BHF=RETR TTL L8 A=l PRLeIN PRL=OUT 0129% ANTULS195AN
ALUS9 1820=1300 b IC SHF=RGCTR TTL L& Re8 PAL=IN PALeOUT 01295 ENTULSIO%AN
AgUsD 1820=14016 5 ? It ACHMITTaTRIG TTL L& INV MEX 1aNP 01295 SNT4L81UN
havai 1820=1420 5 1 IC LCH TTL LB QUAD 01299 ANT4LAQTIN
Asls? 1R20e1 157 g 1€ GATE TTL LS NAND DUAD aelnP ELL! akT4LB00ON
dpULY tR20at4lb E] 1C SCHMITT=YRIG TTL LS INY WEx 1=INP ci29% ANTULBLAN
aplad 1RZnelt12 L] IC ¥F TTL L8 DetYPE POS=EDGE=TRIG o129% SNTULOT4N
LY ST 1826=0144 & 1 IC 7805 y RGLTR Toe220 ndTLd wCraa5CP
LYY 1A2G=t558 b 2 IC uART TTL Quad 04713 ME3UU4LAP
YUY 182ne1558 b 1C UART TTL QuUab nuTLy MCIUULAP
aplUsh §1R2nm1 T30 ] 1€ FE TTL LS DaTYRE POS-EDGE-TRIG COM n129% SNTULBATIN
[y tR2p=ntel 2 1¢ 8FR TTL NAND GUAD 2eINP 0129% SN7418N
isl?0 iRgn=11§7 9 I1¢ GATE TTL L8 NAKD QUAD 2e]NP 0129% INTULSOON
BeUTY ILENS LT 9 1 IC GATE TTL L9 SAND DUAL de]NP 01295 SNTULBRON
LTk ] 1B2nei197 9 I GATE TTL L% NaAND QUAD 2=INP 01299 aNTaLANON
ApUTS 1Rgom] 281 2 1 I€ DCOR TTL LS P=TOwdwlLINE DUAL 2aINF 01298 ANTULY L3N
apliTa {30benN%e 7 1 DIONE-Fw BADG 2n0v 24 ndT13 uDA2N2
apUTE 1A20el )@ 1 IC INY TTL LS HEX 1=INP 0129% SNTLLEOUN
0380-1188 1 HEX STANDOFF HP-IB TO REAR PANEL 28480 0380-1188
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Table §-3. Replaceable Parts

Reference HP Part cf o e Mfr
: . t Description Mfr Part Number
Designation Number |D Y p Code
AT 03336-66507 | & 1 ATTENUATOR P_C, 488EMBLY PRUBG 0333746507
4701 Dibo=0g57 a 8 CARACITORFYD ,yUF +80a20Y S0v0L CER 28480 U1b0=s8T)
a2 01enwas7y 8 CAPACITOR=FXD _tUF 480-20% S0yOL CER 28480 Nib=asTy
ALY o1&H=3558 L ] CAPACITCRwFXD ,1UF +e20% SG¥DC CER 28480 0180=3558
1784 0180=4571 8 CAPACITDR=FXD ,1UF #B0=20X $0vDC CER 28480 nLa0=45T
arcs B160=d8T1 L] CAPACITORFXD ,{UF +Bn=20% S2vDL CER 28480 N1&neusT]
ATCY CG140=35%58 9 CAPACITOR=FXD _YUF ¢«20% S50vDC CER 28480 0lptaY85H
L34 ] 0160w385R 9 CAPACITORFXD [1UF +a20% S0y0DC CER 28480 0160=3%58
PR A 0160=-3556 9 CAPACITOR=FXD ,tUF #+=20X SoVNC CER 28uBn 0180=1558
47C10 N160=355R 9 CAPACITOR=FYD _(UF +e20% SOyNC CER 28udye 0160=3558
A7CH Dlbp=1%558 9 CAPACITOR=FXC ,(UF +=20X SiyDL CER P8uB0 N140=35%8
ATC2 0la0«3558 9 CAPACITOR=FxD ,1uUF +e20X 50vDC CER ELELY c160m3558
[S 1181 P1bo=1558 L] CARPACITORFXD ,JUF +4e20X S0VOLC CER 28480 01b0=3558
ATC1 4 01&60=355R 9 CAPACITORFXD ,JUF +=20% SOVDL CER 28480 0leh=3558
(311 ] 016u=2239 1 1 CAPACITORFXD 1,8PF w=,25FF So00uDL CEQ 284uB0 0160=2239
LYK 0490y 181 1 [ RELAY P8uBC CaGd=114]
IS LT3 O4S0=1141 1 RELAY 20480 nuBfagful
LYKS N4Gam] ) u ] RELAY 28480 pagn=l141
ATKy Qu9n=1141 L RELAY 28480 DERIESRERY
ATRY 0e9G=nnps 8 2 RESTSTOR S{,01 ,28% ,Ba F TCAQ+eSn FLYEL ACEEPT T
A7R2 069940085 8 RESTATORP By,0t ,25% .51 F TLedeeSO LTI N699=000%
1711 N69%wa2TS 0 1 RESISTOR 2,15% 1% 129w F TCx0+=28 2kudo0 V89%=027)
1Ry 0L9F.n274 1 ¥ RESISTOR I85n 1% ,125W F TCunes28 28480 08990274
ATRY 049RmB254 5 1 RESISTOR 247.5 ,1% (2504 F TCROww?S 19701 MFGRC | /uwTQapuTREnE
A7Re 0498-70R4 2 2 REBISTOR &t,1 1% 54 F TCege=3n 28480 neIR=TRRY
A7RY N698=T9RY H RESISTGR 81,1 ,1X .Sn F TCwosaSn 28480 0695=798Y
[RLL] 069827982 o 1 RES[ATOR T1.16 1% 254 F TCmnswS0 19701 MFS2L1/4=T2=TIR1b=B
ATRG N698a7981 ? 2 RESTSTOR 96,25 1% ,28% F TCx0+a50 19701 MFESL | /UnT2uRbR25-0
4TRL0 069827981 9 RESISTOR %6,25 ,1% ,254 F TCun¢abD 19701 MES AL riwT2u98R 253
ATRYY 06%&a8011 8 1 RESTSTOR 25 1 ,25% F T{mp+aSn 19701 MFE2C) /4aT2ap5R0ub
MECHANICAL PARTS
ATMP1 03336-60601 1 BOX ASY 28480 03336-60601
A7MP2 03336-H4115 1 COVER 28480 03336-64115
AFC21 0160-4386 1 c-F 33 PF 04393 200-200-NPO-330J
A7C22 N160-3874 1 t-F 10 PF 28480 0160-3874
A7L1, LZ 9100-2247 2 COIL 100 NH 28480 9100-2247

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 i Mfr
hdlov t Description Mfr Part Number
Designation | Number P Y P Code
AB 0333669210 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
ARD2 LA53enul® 5 TRANSTSTAR PNP §T PDalinvwy FYR200MHY 0129% 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 REAISTGR 2M SX 2% FC TCasl00/+700 LERY -3 CB202s
AR NhAlepn25 1 RESISTOR 2K Sx ,2%4 FC TOmedfins4700 LERY 31 CBag28
4RRUY HuRYm102% 9 RESISTOR 1K SX 25+ FC TCewd4Onsspad LRARKE 3 cBtogs
ABRS 0686-3305 a 1 RESISTOR 33 5% 28480 0686-3305
LI NeRY=1075 ? RESJTATOR 1K 8% ,254 FC TCE=d00/+600 o121 CBro2s
ARRT CHAT=2025 1 RESISTAR 2K 5X ,2%+ F{ TCe=u0r/+700 PRRY 31 caznas
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
ABR8" 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
AgRg~ Q757.0199 3 1 RESISTOR 21.5K 1% .1256W 28480 0757-0199
ABRE* 0698-4488 5 1 RESISTOR 26.7 1% .125W 28480 0698-4488
ABRB* 0757-0123 3 1 RESISTOR 34.8K 1% .125W 28480 0757-0123
43R9 T6R%=)025 9 RESISTOR 1K $% _2%w FC TCw=dan/eb00 0l121 CB1025
ABR10 0686-3305 8 1 RESISTOR 33 §% 28480 0686-3305
LY 1N S08ne9%98 2 2 LATCH ASSEMBLY 2848¢ 50600598
LY SNan=9sea 2 LaTCw ASSEvMALY 26480 1060=9%98
MECHANICAL PARTS
ABJL, 2, J3 1250-1486 3 CONNECTOR, SMA 28480 1250-1486
ABMP1 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
ASMP Y 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
ABZU3 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, F,C  ASSEMALY 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 flanelfyy 9 CAPACTITOR=FXD _n1SUF +=20% S0vDC CER 28480 0lp0e3847
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
4alie 12512580 B 1 COMNECTORSPHONO SINGLE PHONO JACKy DIP 28480 1251=2949
2901 1ASdennty 5 1 TRANGIITOR NPN 242240 31 TDe5 PORBOOMA 04713 2nN2218
a9q2 1A5Ye0dSh 4 t TRANSTSTOR PHNP 8] TO=220n2B PDwsoA DERES] MJEZTIK
a9RY LELE BYRF-L 9 RESISTOR 1K S% 285 FL TCa=400/3600 0112y CB1o2%
AgRZ NsRl=nig 1 1 RESISTOR 10K Sx ,2%W FC TCmeld00/4700 a1t CBinls
AGRY CeAI=312S [} 1 RESISTOR 3,3K S5y ,2%w FC TCwaudno/e700 01131 CB332%
a%Ra n15Y=0200 5 1 RESISTOR b,.19% 1% ,1284 F TCeass100 19701 MFYC1 #8nTO=b191=F
4GRS 069RetuGh 5 1 RESISTOR 8,bh%K 1X 1254 ¥ TLRO+=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 208480 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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Tahle 6-3. Replaceable Parts

Reference HP Part |c . Mfr
; A Descri Mfr Part Number
Designation | Number [p| QtY scription Code a €
110 0333pebobto | 2 H BALANCED QUTRUT P.C. ASSEMBLY (33348) 2848¢ nii3b=46510
ot 01b0=3588 9 1s CAPACITORSFXD _1UF +=20X 50VOC CER 28u8p 0lan=1K%8
Ajol2 0160-3854 9 CAPACITOR=FXD _1UF +e20% 50VOC CER 28480 tla0=3S58
At0Cy 0100=3588 4 CAPACITOR=FXD _1UF +=20% S0vD{ CER 28uBo 01603558
AL0Ca 0160=3558 9 CAPACITOR=FXD _1UF #+=20% S0YDC CER 28480 0160=35%58
A10CS 0l160e15%8 9 CAPACITOR=FXD _1UF +=20% S0VDC CER 25uB0 0ls0a35sa
A10CT N&0=3558 9 CAPACITOR=FXD _1UF +=20X S0yDC CER 2848¢ 0le0=3558
A10Cs 0lbo-1558 9 CAPALITOR=FXD ,1UF +«20% 50VDC CER 284890 N140=3558
410Co 0160=15%2 9 CAPACITORFXD _yUF #+=20% SOVDC CER 28480 Dlag=}lssa
L10C1G 0160-3888 9 CAPACITORWFYD ,tUF +#20X S0VOC CER 28480 nlgne3ssa
0Lyt 0160=3558 9 CAPACITOR«FXD ,1UF «=20X S50vDL CER 28480 0lb0mYS5S
kjoC12 0leo=35%8 9 CAPACITOReFXD 1UF +=20% SOyDC CER 28480 0140=3558
k1013 01603858 9 CAPACITOR=FXD _1UF +=20% SOVDC CER 28480 n14n=3558
A10C1Y 0tb0=3558 9 CAPACITCR=FXD ,1UF +»20% 50yDC CER 28uB0n 0160=35%8
h10C1S 01603558 % CAPACITOR=FXD ,1UF +»20X% SOVDL CER e8480 01at=3558
A10816 N160=1558 9 CAPACITORFED ,1UF #=20% 50vDL CER 28480 0160=1558
LoC1Y 01AN=2973 2 t CAPACITORFXD snuF+S0elo) 200VO0 AL NPOL 36289 s10B1AF2on0Le
A10C18 0160-0161 4 1 CAPACITQR-FXT .01UF 200V 28480 0160-0161
A10C19" 0160-2207 3 1 CAPACITOR-FXD J00PF 300V MICA 28480 0160-2207
A10C19* 0160-2208 4 1 CAPACITOR-FXD 33CPF 300V MICA 28480 01602208
A10C19* 0160-2209 5 1 CAPACITOR-FXD 360PF 30¢V MICA 28480 0160-2209
A10C19* 0140-0200 0 1 CAPACITOR-FXD 390PF 300V MICA 28480 0140-0200
A10C20° 0160-2207 3 1 CAPACITOR-FXD 300PF 300V MICA 28480 0160-2207
A1GC20 0160-2208 4 1 CAPACITOR-FXD 330PF 300V MICA 28480 0160-2208
A10G20" 0160-2209 5 1 CAPAGITOR-FXD 3B80PF 300V MICA, 28480 0160-2209
A10C20* 0140-0200 0 1 CAPACITOR-FXD 3800PF 300V MIGA 28480 0145-0200
A10L21 0160=05T% 2 ] CAPACITORFXD 4700P* +w20X 100v0C CER 28480 01a0=n573
htoCa2 Niboens73 2 CARPACITOR=FXD 4700PF +=20% 100vDC CER 28480 0ledwg573
A10C23 0160=3914 1 4 CAPACITORFXD _niUF +=1aX {pyv0L CER 2848n nlen=19)4
A10C24 01803468 ] 2 CAPACITOR=FXD ,12UF +wl0X BoyDC PDLYE 28480 N1s0«3use
a1oc2s Map=215%9 2 4 CAPACITOR«FXD 30PF +=%% 30GVDC MICA 28489 Nleg=219§
AtdCae 0160=0578 4 H CAPALCITORFXD _nUTUF +=20% S0YDC CER 2848n 0140=D8TS
Atogay 1b0=n5T5 4 CAPACTTOR=FXD ,04TUF »m20% SOyDC LER 28a8n 01la0=057S
hyocae Olbne3dla H CAPACITORFXD _niuF se)0X 100yDC CEFFR 2Buly nis0=3914
10829 01609573 2 CAPACITORFXD 4700PF 4wp0X 100VDL CER 28480 nN1e0=087%
L10Cv0 T1a0+057) 2 CAPACITOR=PFXD 4700PF +=20% 100vOC CER 28480 01anwa8T3
L10C%t 01460=2199 2 CAPACITOR=FXD 30RF +»5X 3povOC “MICs 28480 Glph=2199
A10C22 f1ec=(572 ] 4 CAPACITOR=FXD 220nPF +=dnX 100VDEL CER 28480 nlpheg572
41903 01b0e0572 1 CAPACITORFXD 2200PF 4e20% 1novDL CER 28480 tlanens??
A1OCTH N160=9%73 2 CAPACITOR=FID u700PF 4=201 15nyDE CER 2840 0160=0%73
A10C3S N16n=2199 2 CAPACITOR=FxD 3Y0PF +=5% IooyDC wIla 28480 hlane2 (99
A10C3s 01p0=39140 i CAPACITOR=FxD ,n1uF +=j0% 100yDC CER 28480 LR LY
A10C3Y fi60=3910 1 CAPACITORFXD _n1UF +=lnk 106vDC CER fausp Dl&h=3%14
h19C18 [TV R TTY.] [ CAPACITORaFXD _{2UF s+eilnX BovOC POLYE 28480 Cib0=3Uubsd
A10C39 Gl1e0=0573 2 CAPACITOR=FXD 4700PF #+=20X 10PVOLC CER 28480 Nle0w0S73
Ayecun fNtanans5?2 1 CAPACITORFXD 2300PF +=20% 100YDL CER 2R4d0 Nis0ens72
AoCad 0l&0=05712 y CAPACITOR=FXD 2300PF «wp0Y 1nnyDC CER 2848n Nlen=nsT2
A10Cu2 N{bde2199 H CAPACITORFXD InPF +e5% 300¥DC wICa 2BUBY flaned1 99
A10C43 0160-0161 4 1 CAPACITOR-FXD .01UF 200V 28480 0160-0161
ay10Cuy LARYERL11:] 9 CAPACITOR=FXD ,1UF +=20% SuyDC CER 28480 01a0=3558
0Ky D49 0=t 141 1 2 RELAY 28480 nigN=114]
dton2 oudna1i1dy 1 RELAY 28480 Jugner1ay
oLy fidnanpRl 8 5 COTL=MLD 910NH EX QNSO ,1550%_ 375(G=NO% 2848p 9140mpa8}
AoL2 T1Uo=0g2A3 .} COIL=MLD 910NH §X Qw50 ,155DX, 375LGaNOM 28480 91un=gpal
A0LT 914nan283 L COIL=MLD 910Nm §X DuK0 ,15SDX, 375 GeNON 28480 S1ygenzal
A1OLu 9l4p=n2B3 L} COIL=MLD 910WH 8% GES0 ,155DX,375LGaNOM 28480 §luc=n283
A10LS 914n=n283 -] COIL=MLD 9100m E% GEEN [ tSEDX, 375 GeNOM 2B480 GiluQu028%
ALOLS 91400288 ki 2 COILaMLD 1,8UM 5% Qul3 ,1550X.375(GetDM 28480 qluo=p2ss
oL C1d0=028b ? COIL=MLD 1, 8Um S5 Q833 ,1550%,375LG=H0M 28480 R140=0260
A10LE 9104-0351 1 COIL-MLD .18UH 28480 8104-0351
AT0LO 91040351 1 COIL-MLD .18UH 28480 9104-0351
A10L10 9100-3314 1 COtL-MLD .15UH 28480 9100-3314
AT0L1 9100-3314 1 COIL-MLD . 15UH 28480 9100-3314
A10RY 06F8=ysus 4 2 RESISTCR §,74K 1x ,125% F TCEnsel0p 2uSdp Cumt/BaTab?b]aF
A1oa2 0757=02%h T ? REZTSTOR 63,9 1% 125w F TCanew100 2u%4g Cinl/BaTQupiR2arF
L10R3 G69Raluys L] RESISTOR §,76K 1% ,125m F TCmO4wito PuSEb Cidwl/B=TRaSThler
At0Ry 0T15T=0278 ? RESISTOR 81,9 1K 125w F TCEOe=100 2usus Cum)/BaTimg|92=F
ALORS 0757=pa3y a 1 RESTATOR 3,32K 1% ,12%% F TLansalng 2ukdy Ciw!/RfaT0=3321=F
ERNTY 064320275 A u RESISTOR 2,7 SY .25W FC TCwadnose500 nt1el £82765%
410RT 062 3=n2T8 9 RESIATOR 2,7 Sx 25w FC TCmmund/eSon LAR¥]] CRRGS
A10RS NaFBmdddn 5 { RESISTOR 267 (X ,128n F Tlmne=inn 20844 Cle) 78uTOn2bTRF
L10Re LEEL PR LY ] 4 RESISTOR S4,9 1% 128w F TClanee|On 24848 Ci4nl/BaTN=SaRTeF
L10R O f698ayyay 0 RESISTOR 54,9 t¥ .125W F TLug4altn PuUSLs Cial/BaTOnSsRtqnF

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

Reference HP Part ic| o . Mfr

; . t Description Mfr Part Number

Designation | Number |O Y p Code

A{ORY 0898=1510 2 1 RESIATOR 4%y X 1254 F TCEC=100 2u8us Cuel /BeTOmd53RF

A0R12 06ATen27® 9 RESISTOR 2,7 5% 254 FC TCm=dag/+%on 12t CB276S

A{OR1} 0698w00R8 0 1 RESTATOR 2,81K 1X ,1254 F TCHAs=100 24546 Cdm)/8uTOn2b11eF

AQOR1Y Ne83.0275 9 RESTATOR 2.7 %% 254 FC TCmedn0/eS0n a112t [4-FX-1]

ALORYS [J-RLE Y L 8 1 RESTSTOR %09 1% ,125% F TCuOe=]Op 24546 LlUa) /RaT0=309ReF

A10R1E 0698-4382 8 1 RESISTOR 52.3 1% 28480 0698-4382

A10R17 0B898-3445 2 1 RESISTOR 348 1% .125W 28480 0698-3445

A10R18 0698-4362 8 1 RESISTCOR 52.3 1% 28480 0898-4382

[SEALI 9100-6458 5 [ TRANSFORMER PULSE 50-600 OHMS 28uBi 9100=nuS8

AIOTZ 3100-3889 2 1 TRANSFORMER PULSE 50-124 0Or 28480 9100-3889
0333661621 1 75 OHM CONN (3336B) 28480 0333661621

MECHANICAL PARTS

ATOMPL 03336-60606 1 OUTPUT BOX ASSY 28480 03336-60606

ALOMP2 03336-61220 2 OUTPUT BOX SUPPORT 284380 03336-61220

ALOMP3 03336-64111 1 QUTPUT  BOX COVER 28480 03336-64111

A1DMPY 63336-61201 1 OUTPUT BOX FRONT PANEL (3336B) 28480 03336-61201

ALOMPY 03336-61202 1 OUTPUT BOX FRONT PANEL (3336B/0012 28480 03336-61202

ALOMPS 5041-2304 1 INSUL INPUT (J1D 33368 28480 5041-2304

ALOMPS 5041-2303 1 INSUL TNPUT (J1D 33368/001 28480 5041-2303

A1OMPE 5041-1469 1 INSUL INPUT (J2) 3336B 28480 5041-1469

ALOMPE 5041-1466 1 INSUL TNPUT (J2> 3336B/001 28480 5041-1466

AloMPT 5041-1467 1 INSUL INPUT (437 33368 28480 5041-1467

ALOMPS 5041-1600 M INSUL TNPUT (dt} 28480 5041-1600
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Table 6-3. Replaceahle Parts

Reference HP Part |c Q - Mmfr
: . t Description Mfr Part Number
Designation | Number |D Y p Code art be
L8| N133penbSiy L) 1 BALANCED QUTPUT P C, ASSEBLY (33lm4; 28uUBy LESALET-T.E-EN]
LRREA tHigneifge Ll 1k CAPACTITOR®FXN _1UF +«2(X SOvhr CER PRARL nigI=3554
a1ice flpnwiBag L] CAPUICTITURFYD _1LF 4=20% §0yNC CER ELEEI M b)e35%58
Av1Ct t{hi=3RER 9 CARACITORFXD _JF «=dny S2yTL CER 28u8n Aeneissh
&11Ca BrENLT E} CaraCItuRFXC [ 3LF #m22% S0unf CER ARYAn ninN=3185A
RIS XN L] a CAPSCITORFXD ,1UF e=20% Saybe [EX ELELN H1gN=3558
Ar1CY Nlar=385R K CAPACTYDR=F YD _1UF +a2nX SoyDf CER 28ukn 21py=38548
d11CA AR MR L) Ll CUPACITOP=FXN _14F +=20X S0yDC CER 2Ruln NigNaiyE5h
srice SR HER LT L] Q CAPACTIOR=FXD _1UF +wzoX &AYPC CER 2Rufn flan=3558
LERIAT H1en=1658 9 CAPACITORFXN _qUF +e22% RAURE CER 2848y DRATHER $4-1.)
a1t ffinne388R 9 CAPACTITORWFXD _1UF +wduy SnV0OL CER ABLUED NipDwis5s
11012 0lus=1584 " CAPACTTORWFXN yuF +u2u% SavhC CER ABuBy Ulhita3853
AP1C13 N{A"=I8GAR 9 CAPECTTOR=FXD ,1UF 4w26% SryNC CER zaudn ~le0=3558
d11Cta Nar+1868 £l CAPACTITORFXD _§1IF 420X SOy-( CER 28480 0]gn=3t5a
[XRYSN Dlnial854 k] CAPACTTOR=FEN [ 1UF #e30% SuvDC CER 284/ tlmit=35ER
A1101s Mbrei55a 9 CAPACTTORFXD ,1UF #=27Y §0ynf CER 28480 "lafe1558
A11C18 0360-0161 4 1 CAPACITOR-FXD .Q1UF 200V 28480 0160-0161
A11G19" 0160-2207 3 1 CAPACITOR-FXD 200PF 300V MICA 28480 0160-2207
A11C19* 0160-2208 4 1 CAPACITOR-FXD 330PF 300V MICA 28480 0180-2208
A11C19* 0160-2209 5 1 CAPACITOR-FXD 360PF 300V MICA 28480 0160-2209
A11C19* 0140-0200 0 1 CAPACITOR-FXD 390PF 300V MICA 28480 0140-0200
A11C20* 0160-2207 3 1 CAPACITOR-FXD 300PF 300V MICA 28480 0160-2207
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
A11G20" 0140-0200 0 1 CAPACITCOR-FXD 390PF 300V MICA 28480 0140-0200
LRR A ¥ Moian§72 1 b CAPBCITIRFXD P2unPF swdny 1anydfL LEQ LYY LTS
1807 L TH RS - ] CAPACITNP@FXT 220,9PF +wd.% 100UDC CER 2E48n M aneng?R
LERES 1] Mlhen§Te H CLPACTITOReF XN 220 rPF 4m23% 17AYNDE CER PRuUR, Nleneng?e
a11Cs tlprep106 H 2 CEPACTTUC=Fe™ TaPF +wSY Inryl[p vICR PRUBN nle=2198
a11C%s ey 1 1 CAPGCTTCA=FXD a1 IF +aldX 1a4ryDC CER 28uUBQ nleteiS1a
sr1C37 derankrs 4 1 CRPACTTORwFXD  ru¥UF 4mpat SuyNC CER 28uB0 F1hNe;ETE
a11C38 Meraluph " ' CAPACITURF AN _412:0F +w10¥ &0yRf PULYE ELYLTE nlpn=3ugn
a11Ce3 et =1572 1 CAPALITOReFYN 23.40PF 4wday 150yDC CER PRURG Tlhnen {2
d1Cup BRLRPYAS H CAPACITORFED 22naPF +mpi¥ LuoyOl LER IRGHN BleawnS?2
A11Coy Ménen872 1 CAPACITORFYAN 330.aPF swd ¥ 17090 CER 2E4RM Alhhey§T2
M1icaz AL RE KL ? CAPACITOR=F YD InPF +=%% 4nnyDC wIC4 F&UR, G1edwP199
A11C43 0160-0161 4 1 CAPACITOR-FXD .C1UF 200V 28480 0160-0161
A(1Cga Mrre1854 ] COPLCITORFXD 1.F 4apny Soy™C CEF LN Nlpnal5§a
AR LR LR R RS 1 ' RELAY PBuURL LEL IR EY
B1YL YU wnPRY R [ COIL=MLD Q]0MK BY GREA LIGERK, 375 GayD LI PLN QlUnengny
Ap1L2 U= PRy “ COTLeLD 91N*H 5% gu5Y _1SR0x, 375, Ganly 2HuBu Glanmyday
apiLe A diwr Ay A COIL=¥LD §10%K &% TBSN _1§550X, 375 Gmtan ELPLIS Qlun=124}
A1ty Qlunanrsy # ColLevil 9innH B GBS _155Dx,378LG="0" ELET-1 Qrgimn2ay
Ay1e LEERPLETS ) G COIL=¥LU 91nhe §% JE50 ,1550% A5 Gennv 2848 Frdnen2n
[ERINS L an2éb 7 2 COTLaMLO j ApH xy ELIY 165D%, YI5LG=N0\ EE DY QLuN=ndhe
Y17 Ftdradak 7 COolLemL § AN 5Y SE3T _1SSDX, §75LGe~0" LTI QjunimGng
di110¢ NeGRaddUS ) > RESISTUR R, 76Kk 1% 125+ F Tlaneming EELT TS Clw! FRuT ' mETh]mF
Ay ERp "187=0276 ? 2 RESIBTOR £1,% 1% ,125% F TCe4=tnn LYY Clui{sAnTunnt2uF
Arlet RS- LT 3 o RESISTCR S, Tak 1% 125 F Tlanewli; FUETEY Cus|/hatTurbls]uF
211Py PISTendTH 7 QF3I8TNF 61,8 1¥ 125 F Tlmiemiun FuSUA Cumt /raTinh]1QpuF
ATIR 2 ApAdlen 2?5 9 2 RESISTNR 3,7 &% 28y F[ TCmmiudnse8°r e LH276S
Aq1e9} NTS 7wt} R ] RESISTOR T %2k 1X 128 F Tr2rsalas 24S4n (el PfmTlim3id | af
A11R14 RERETLPS 4 Q RESISTOR 2,7 &y 2584 FC TCasdndgefen 2 CA37G5
A11R15 0698-4421 8 1 RESISTOR 619 1% .125W 28480 0698-4421
A11R16 0698-4388 2 1 RESISTOR 59 1% 28480 0698-4386
A1R17? 0757-0418 9 1 RESISTOR 249 1% .125W 28480 0698-4421
A1IR18 0698-4386 2 1 RESISTOR 59 1% 28480 0696-4386
d41Ty s mplGR 5 t TRANSFORMER-PULSE  50-600 OHMS LRI QfnretuGh
EYR R ] 910 atang E 1 THANSFORVERmOYLSE §hai12d DnvgpTURNGy POT EETER LR V.18
MECHANICAL PARTS
ALIMPI #3336-60606 1 QUTPUT  BOX  ASSY 28480 03336-60606
A11IMP2 03336-61220 2 QUTPUT BOX SURPORT 28480 03336-61220
ALIMP3 03336-64111 1 OUTPUT  BOX COVER 28480 03336-64111
Al1MPL 03336-61203 1 QUTPUT  BOX FRONT PANEL (3336A) 78430 G3336-61203
AT1MPY 03336-61204 1 QUTPUT 80X FRONT PANEL (3336A/001) 28480 03336-6120%
ALLIMPS 5041-2302 1 INSUL  INPUT (1) (3336A} 28480 5041-2302
ALIMPS S041-2301 1 INSUL  INPUT  (J13  (3336A/001) 28480 5041-2301
Al1MP§ 5041-1493 1 INSUL  INPUT (U2} 28480 5041-1493
AL1MPE SO41-1493 1 ENSUL  THPUT  (J4) 28480 5042-1493
AL2 03336-66512 1 HP-TB CONNECTOR/ADDRESS SWITCHES 28480 0333%6-66512
2140-0016 8 1 APG LIGHT BULR 28480 2140-0016

See introduction to this section for ordering mformation

*Indicates factory selec

ted value
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Table 6-3. Replaceable Parts

Reference HP Part |c A Mfr

: p Q as n Mfr Part Number
Designation | Number |D ty Descriptio Code a be
a15 03133bebbSis | 7 1 «EYROARD P,C, ABSEMBLY 333ed) 28u80 03136eb68%1%
a15C1 [ RTLEE LI L] L] CAPACTTORFXD ,015UF +=20% s0vOC CER 28480 Nlg0=y847
d15C> LETRER LT 5 CARACITORFAN _niSUF +=20X S0vOC CER 2Budo Glo0=3B84T
IR ] IIELELET Y] & 1 CAPACTTOR=FXD 300LF¢TS=10% &VOC AL 28080 0180m0062
ay8ey nloaeYBu? ) CAPACITOR=FXN ,niSUF +=20Y SOVOL CER 28uB0 0180e3B47
A15CE Mon=1éa? L CAPACITCR=FXD ,n15uF +=20% SNvDC CER 28480 0160=3847
415Ch NiktadSTy a 1 CapACtTORFXD ,1UF +R0=20% Soy0C CER 28ad0 0160wdsSTy
51507 NlstatBy? 9 CAPACTTOR=FXD ,n1EUF +e20Y SovRC CER 28489 0le0=3847
41SCR 0LRte|Tus 5 1 CAPACITOR=FXD 1S5UF+=10% 20VDC T 56289 1500185502082
a15¢R1 1990=n833 “ 14 LED»YISIBLE LUvalyTwISuLh [Fe2onMiawidy FLELY] LI ERT Y Y]
s1SCR2 199 ja052Y 4 LEDwVISIOLE LUVaINTE{SYCD [Fx2nMAemiXx 28480 LI ERT L1
A15Cey 19900531 4 LEDeyYISTALE LUMeIATHISHCD [F@2OMAmMAY 28480 SoBA=4p5s
418CRy 19%ne0533 4 LEQPVISIALE LuMeNTS1S¥CD [Fr2Oviemay 28480 5082=up88
A1SCRS 1990-053% ) LEDevISIRLE Luv=INTH(SYCD IFm20Mimviy 28480 5082w4n5e
A150Re 199=n533 U LEDwVISIALE LUM=INTW{SYED IFmgoMAeMaX 2848¢ 5082=upSe
ALS5CR? 1990=n83% o LEDwVISIBLE LuM=1hTRISMCD [Fa20vAsMiy ehuBo LELERTT Y]
1tSCRE 199G«n833 4 LEDeYISIELE LUMINTOISMED IFm2dvieMax FLLLY 50824658
Ar5ce9 1990=0533 4 LEDeVTSIALE LUMTNTRESVED IFa20vamMaX ELLLE 50B2miup5h
A5SCRLN 19905533 u LED=YTSIBLE LUMeINTRISVCD IFm20%A=MiX 28480 S0A2=4bSB
215081 1991=053% 4 LEDYIBIBLE LUMINTR{SMCD IFmaaMALMAY 28480 E0R2wip5B
B1SCRLD 199 =533 4 LERuYISIBLE LUMIATRISMCD IF@2OMA=YAX 28480 SO0R2=4858
a15CR1Y 1899=0%33 4 LEMaYISIPLE LuMaTnTR{SHMED IFw20ManMAY 28480 50B2=un88
A15CRIA 199n0=0%533 u LEDwWISIALE LUMaINTRISNGD IFE20%AeVAX 28u80 LELELYTY 1)
A15CRYG 1990=0UBs & H LED=VISIBLE LUMINTEIMCD IFE20MAsMAX 28480 S082w=ubBa
415CR18 1990 anyBs [ LEDVISIBLE LUMSINTEIMCD (FezovaaMil 28480 S082=usdu
4(15CR17 j9%0=nebS 3 1u LEDVISIALE LUYINTH{M(CD JFa2pMiemiX 26480 1990=0b66%
&15CRIR 199nent6S 3 LECYIBTRLE LUMSINTEIMED [Fm2pva=MiX 28480 1990m0b65
A15CRY9 199na0bst 3 LER=VISIALE LUVM=INTRIMCD TFR2nva=May 28480 1990=0bb%
a15CR2N 199)=0b45 3 LEDaYISTIALE LU=INTHINCD IFm2oUvAaMA) 284480 19900405
A{5CR2t 1990anb6S 3 LEDaVISIRLE LUYaINTEIMCD IFm20MaaMAX 28480 1990=0086%
A15CR22 1990wnb6S 3 LEPVISIALE LUMaINTEIMCD TFW2nYaaMA) 28480 1990=065%
A15CRZY 19902056hS 3 LEMwyISIALE LUY=]NTa1MD [Fu2n4aa=tix 28480 199020065
L18CR2L 199006068 3 LECwVISIRLE (UM=INTEIMID TFapnMiaMiy 28480 1990m0paS
A15CRZS 199ganbes 1 LECwVISIALE LUVaINTR{MCD IFm2QMa=MAX 28480 1990=0p6%
MSLE24 199G enba® 3 {ECeVISIALE LuvalnTRIMED [FR20%AuMAX 28u80 199Ca0h6S
A1SCR2T 199nantal 3 LEDwey {BIALE LUMSINTRIMED [Fa2nMdaMAX 28485 1980=0b0%
L1SCR2A 1990=nbkS 3 LEC=VISTBLE LUYeINTSIMCD IFm20vVieMby 28480 1990=0paS
L15ce20 199nwnhS 3 LED=VISTBLE LUMINTWIMCD IFm2ova=MaX 28480 1990=06a%
115C9 31 1990 apbbS 3 LELC«VISTIALE LUMINTR{WCD IFEZ0oYAaMAY 28480 1990046%
A15E1 03582-61620 RPG 28480 03582-61620
Al15J2 1251-5041 1 CONNECTOR 28480 1281-5041
A1SLt 1r0a3idy 2 1 LOIL 25UN 10X ,1DaNDM SRFaTMMZ 28480 9190=3334
21521 $R53annlé ) n TRANSISTOR PP 8] TOw92 PDEBIOOMA 28480 1B53=0016
41502 1A53anhie R TRANSISTOR PNP S TOw92 POR3IODYA ELYI-D] 185320018
4150y 1R834n016 8 TRANSISTOR PNP 8 TOa92 POw3g0Ma 28480 1853=0018
L1504 18530t s B TRANBISTOR PNP g1 T3=92 PDR3ONMa 28480 18%3=0016
4150% JREZ=nnt g A TRANSISTOR PMP 81 TOe22 PDe3ONMA 28480 1853e0018
41508 1A5%unn b [ TRANSISTOR PHP QY TD=92 PDaloovw 28489 1853=0018&
415537 1883apnls L4 TRANSISTOR PHNR 81 TO=92 RLadnnobw 28480 1853=0018
a1508 1853an01t A TRANGISTOR BYP ST TUwGZ PRRIOOYw 2a8uBe 18530018
LRI 0bé3a22085 s L] RESISTOR 22 S% ,25» FC TLw=4n074500 i1l cB22a5
41507 Ne&3ap?ns 9 RESTRTOR 22 5% .2%+ FC TCm=dnn/e500 LIS F 3! CB220%
1591 Nef3ep20uS 9 RESISTOR 22 5% ,25h FC TCwaunnse500 o112t c82205
415Ry NeRle2?0G 9 RESTATOR 22 5% ,25m FC TCeed(0/4500 ni1es taz2ns
A1%RE Npd3=p2ng 9 AESTSTOR 22 5% 25w FC TLm=yOn/+5040 o112t 4 F
LSRG ApA3=2208 9 RESTSTDR 22 5% 2%+ FC TLw=dd0/+%00 ol c8azos
B1SF? NP w2205 8 RESTATOR 22 %X ,2%4 FCL TCa=a00/+500 LABE S CB220%
415RA nefle??208 9 REBTITOR 22 SX 28w FL TCwed)ns+S00 n1i2y £B82z0%
A15R9 07570280 3 1 RESISTOR 1000 1% .125W 28480 0757-0280
s1%R1 tpRlet325 ? A RESTSTNR 1,3k Bk 25w FC TCmei0n/+700 o112 CB132%
B18R1? LELALIR 1 ? RESTSTDR 1,3k 5% ,25¢ FC TCawuQa/e7n0 r1121 CBisz2s
A1S5R13 0sAl=1325 2 RESISTOR | 3% 5x ,25a FL Ylm=ionssatoy a1 CBi1325
415814 05851125 2 RESISTOR |, 3% 5% ,25% FL TCawu0n/eTnn ut1dl CB1325
15R1S NeAle1325 2 RESISTOR 1,3 5% 25w FL TCEeLQD/4700 o121 CB1325%
AtSR14 GeATey325 ? RESTISTOR 1,3« 5y 25+ FC TCa=i(n/e¢Tno nt121 cB132%
415617 fbA3a1325 2 GESISTOR 1,3% $% ,25m FC TCa=uan/+47n0 LIRT-3 tBi132%
B15R1R hel3e132% ? RESLSTOR 1,3k €% ,25+ FC TCmeypo/e760 nli2t ce132%
L1582 fA1Nenl b4 7 H NETWORKwRES Ge8TPa, 7K OuY X & 91637 CSPORCAT=uTRd
115827 1A nentbY 1 LETHDRHeRES GmGTIPuy, 7K QmMv x 3 91637 C3POCNYmuTRJ
[SLLF} 1A 1an1 s ? 1 NETWORKeRES b=3TP10,A% DHY X § 2Bu80 1810a013%
415R24 tR1YanNER 5 1 NETAORK=RES 9=81P10,0k DY x & 28480 1810mp08S
415R>5 0R1{=108nT L] 1 RESISTOR 4 S% 84 Fw TCmO+=150 18042 ANglei{eiRO=)

6-26

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




Table 6-3. Replaceable Parts

Reference HP Part !c e Mfr
: g Daescr n fr Part Number
Designation Number (D Qty scriptio Code M be
A158w) Snan=943s 7 37 PUBHRUTTEN SaITCH P, L, wOUET FLYLT S06(=Tulb
4)88w2 SHa0uRuYs b PUSHBUTTON SalTCH P,C, MOULT 2BuUBN EChr=luls
4158n3 5Cb0=84%8 7 PLUSRBUTTON 8eITEH P.C, MOUNT PRLAL SNpN=9y3e
4188wy S0e0nqulp 7 PUSHBUTTON 84TTCH P,C, MOUNT 2RU&N COPREL IR
L155w8 S0&0=0414 T PUSWBLITTON SWITCH P,C., MOUWT 2844n Sopheqduly
a158up S06n=9uls 7 PUSRELTTON S4ltew P,C, vJUNT 28480 S060=9ulh
A158nT S06n=3uls ? PUSHRUTTON §wItew P,C, “IJUET ELPL S0ai=943s
A153wR B0sNeulh 7 PUSHBEUTTON 8wlTCw P,C, #OurT 28u8y §9pi=Buie
a)58w8 Snbn=943e 7 PUSHAUTION Bw]TCw P.L, wOUrT ELELTY 50ahequls
4153410 SCeNeFals 7 PUSHBUTTOA SnITre= P,L, MZUNT pa48n SihaNequle
A158m114 G040=04%8 7 PUSHBUTTON Salvew P, C, vpght ABudn 5Gb0=Gu3k
4158817 S0en=9uls ? PUSHBLUYTOY Sw[Tem P L, ¥OUNT ELTLY EOBN=8418
4315841 Y S0hNnalyls T PUSHARLTTON SulTEwW PO, wOUNT 28480 Supne9dly
415810 ELC LR 1Y 7 PUSHERUTTON §alTew P C, vOunT PBiuAN S0pJ=Fa3s
A158w15 S06Ne9L3t 7 PUSHRUTTAN SalTCw PLC, “0unT 28uBn 50605438
A158u1k Snbae9lln 7 PUSHBOTTCA d«1tCH P,C, “OUNT 28480 Sian=9u3a
415817 S0BNe94Yb ? PUSHRLTTON 94ITCH P,C, ™IUNT 28480 SiaT=Guls
415318 Soen=903b ? PUSHEUTTON SAITCH PLC, wODUNT LLED] S080=9u38
5155419 SnbCe9uls 7 PUSHBUTTIA SnlTra A,.C, w2t 2Budn SCaDeGuly
4158420 SNhideduls 7 PUSHBLTTON BaITCA P,C, “OuuT 2aqen Sfisuw8y3n
ApSgwai SnbNag436 1 PUSHRUTTON 3nITCw P,C, WO ot 2AuAR Snpoeduie
A155422 Sner=%436 7 PUBRALITTON 8alTCH P,C, MOULT 284R8y; S0pneduip
A158wpY 50609438 1 PUSKBUTTCN SkITCMW P L, wMJUnT 2Ru8N Ehreduls
L153m2yg Shenedqla ¥ PUSHBUTTRN SwITCH P, L, MOUNT ELELLT Eonnequle
4185m28 Snen=0a34 ? PUSHRUTTAN S4ITCw P L, ¥0DuhT FBaAn LRPL LIS
4153424 SPehi=9ul4 7 PUSHAUTTCAH 8wlTowW P L, 4OU.T ZBuBN Ehphedyly
At58a27 5060=90%b ? PUIHBUTTON SaltcH PLC, “DunT 2RuAn S0an=9utp
A153u20 5089=5u3%8 7 PUSHBUTTON 8wIToK PO, »0unt FA4RG S04Nh=04lp
A158w2e Snenagils 7 PUSHAUTTON S«]TC~ P,C, MOUNT #8ubn S5060=5438
4158430 5060wGdlk 7 PUSHRUTTOM SwulT(w P, C, WOyt T 28uB0 B0hNaguls
2158w31 S000=3u3s 1 BUSHAUTTON §elTew B £, wOuNT 28480 E040e9u3e
2155w372 5060a9u3s 7 PUSHBLTTON SulTCw P,E, v3urT 28480 S5060e84%8
4358433 S0byequls ? PUSHRUTTON SaITEH P.C, “JU'T 2BuBo 50bNe84le
[R53:1% 1 S0b0=943¢ 7 BUSHBUTTON Aal7CW P L, “QunT rouBa SPEo=9436
A153n18 5060e8uln b PUSKBIITTON 3alTCm F,C, wOunt 28uBpn BM6N=q414
4153wl Snen=Qa3s 7 PLERAUTTON 8ulTCH PG, #OUdT 2G4l SO8G=943e
E158w38 Sn6N=Fdle 7 PUSHRUTTION SalTew P L, MOyt PRuln B0a0wfuls
A155W3g 3131-2411 8 1 SW-PSHBTN 28480 3101-2441
158101 1999=n%92 5 11 DISPLAY=*UMaSES {alHAR _d3mr PBUBC S0BZ=7b53
1502 18900592 5 DISRLAYerUMaSES JulHAR ,4Vmn 28uBn S50B2=T45%
41501 19900592 5 DISPLAYaMUMeSELR TalHAR _43wH 28uBr S5082=765)
b1504 19900597 5 DIGPLAY=NUMaSES {a0HAR _d3ar 2B4fAn S0BZ=TH5Y
by15u% 199pan592 5 DISPLAY e NUMmBEG LalMAR ,4Tex 28480 ENB2=ThS3
1508 19900592 5 DTSPLAY =N MeSEG 1£lMAR _dlmH ELYT- Y 5082=7851
AyByT 99020592 L] OISPLAY=RUMaSELR 1alHAR _uXanw FAuBy; S082=7853
415UR 1690=0592 5 OISPLAYwNUYmSEG 1alHAR 4 Yunm PBun SnNe2=7653
a15u8 1680.0897 5 DISPLAY=ryM=5EG 1ulrdR _4Yen 28uBn SUR2=TE53
[EETIN] 198 h=0592 5 DIGPLAY=NUYSSES 1aCHAR _43e=H PAUBD 50827653
15Ut 199N =052 s DISPLAY=AUM=B8ES |=[HAR uf=n 28480 £0B2=Tp5)
ASutLe 1858=0047 5 L] TRAMGISTNAR ARRAY 1&ePTA 138bs ULN=20012
[R1I2R 1A20=1200 k] 2 IC INY TTL (3 WEX 01295 JuTULEOSN
A15u10 1AZNm| U3y b 2 1€ §rFeRGTR TTL LS A=3 SERJA4L=IN PRL=DUT 01295 SNTULS1E4AN
41518 ILELELEE Y 5 TRANSTSTNR ARRav 1 u=PIN 13608 ULhed0n3a
L1514 1R&nmt 00 ] IC Ihy TTL LS mEX nL249% Sh74L 805N
81507 1A20=1431 [} [C SWF=RGYR TT_ L9 R=§ SERIAL=IN PRLaCyT 01298 SNTLLSIbUN
sure LASA=nnaY 5 TRANSISTNR ARRAY thwPIN 13800 ULhe2nold
15118 1A=y T30 b 1 IC FF TTL LS D=TYPE POS-EDGE=TRIG GOV 21298 BNTELER7 AN
a1SL20 18201112 B 1 1C FF YTL L3 DetYPE POS=EJGE=-TRIG 11295 S5TuL8tar
415y IRZnai 438 1 1 IC YUXR/DATA=9EL TTL L3 2eT0ata«lINE (ua0 n1298 §NTuL82578N
1200-0473 1 SOCKET-IG 16 DIP 28480 1200-0473
1200-0638 1 SOCKET-IC 14 DIP 28480 1200-0636

Seeln“@ducnontothmsecﬂonfbr(wdenng:nfonnaUOn
*Indicates factory selected value
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Tahle 6-3.

Replaceable Parts

Reference HP Part |c Descripti Mfr
: A escription Mfr Part Number
Designation Number (P Qty P Code

421 033258521 |2 ) FC hgsEmRLY=FFg D2 28480 0332506521

4] Dldpeplgl & 3 CAPACITOR=F XD SePF +=8X S00vDC MIC4 12136 DM{SESHBJOIOONVICR
[+ Neda3BaY 9 29 CAPACITURFXO ,niuF +100=0% SovDL CER 28uB0 dlo0=3847

£3 LIETY 5 3 CAPACITUR=FXD 2TUF+=10X LOVDC T4 56289 1500276x901082
=1} CleGe) Tus 5 ) CAPACITORGFXD 15UFeeln) 20VOL T4 56289 1500156%%02082
te LTI LS & CAPACITORSFXD SpPF +mSx 300YDC MICA 72138 DM1SESH0J 03000V LR
ey f1bnmdST1 ] 1 CAPACITOR=FXD ,1UF +BQw20% S0vDL CER 28480 0160=45871

(4 dfovaiBe? 9 CAPACITURSFXD _oiUF ¢+10gauX SovDC CER 284dy 0160=3847

L] JleGe}BaT 9 CAPACITOR=FXD ,o0luF «i100w=0X SovDC CER 28480 olec=3847

tio FtoemsSTy ] CAPACITOR=FXD _JUF ¢By=2¢% 50v0C CER FLYLY] 0160=4571

41} Clanelgg! 5 CAPACITOR=FXD 2yuF+«i0X 10VOC Ta 58289 1500874 Xq04 082
ti1d Cledm3BLT? 9 CAPACITORFXD ,a1UF +1up=0X SOVOC {ER 28480 D160=3847

c13 Gleys22%0 L] 1 CAPACTTOR=FXD S_1PF +=,2%PF So0vDC CER 28udo 0leo=22%0

14 QlapeiBal 9 CAPACITORSFXD ,01UF +16pedX Su¥DC CER 284l 0160=3847

(11 0ybne222 F] 1 CAPACITOR&F XD 150GPF +=$y 3J0oyDC MICA #6480 01b0wd222

Cie viefel8uT 9 CAPACITURFYO ,0tUF +l00m0% SovDL CER 284k Glip0m3say

17 Tibledual 1] 1 CAPACITOReF XD 1SCPF +e2,5% 140VOL POLYP 28480 01l60=4as]

c18 tisp=2257 3 i CAPACITOR=FXD 10PF +a5X 50QY0C CER Qewmeo0 28uBg 0lagsp2s?y

c19 0180=17ds H CAPACITOR=FXD 18uUFewloX 20V0C T4 56289 15001 86x902082
ta1 OLAU=) Tab 5 CAPACITOReFXD (5UF+mjOX 20VOC TA 50289 15001 55X90208¢
c22 0160-5306 1 CAPACITOR-FXD .1UF 28480 0160-5306

ta3 F1b0=384T 9 CAPACTTURFXD _p1UT +10pmgx S0YDE CER 28480 Ol60=3B4T

L4 0149eclud b 1 CAPACITOR®FXD dTORF +a5X 30OVOL MICA 72130 DMISF4TIJ03OOWYICR
£2b t160a1847 9 CAPACITOR=FXD ,014UF +100=0% S0VDC CER 28u80 0le0=3847

gz’ 0l1enpe22uld T 1 CAPACITORSFXD 2,7PF +a, 25PF S00vDC CER 28480 01b0w224)

[4-1] oplene22nk [ 1 CAPACITURSF XD 330PF +wSg 300YDC MICA 28480 0laned208

t29 DlbuwskdY 9 CAPACLTCReFXD ,01UF +100=0X SOVOC CER 28480 01b0e3847

t31 Dloyus=t847 9 C4PACITOR=F2D ,01UF +100wax SOYDC CER 28480 01b0=3847

C32 D160=uSTY 8 CAPACETOR=FED ,jUF +8g=2pY Sov0C CER 28489 0100%4ST)

C33 0160-3847 <] 1 CAPACITOR-FXD .01UF 50V 28480 0160-3847

ttn MdYet ¥ a CAPACITORFX0 SaPF +e8x 300VDL MICA 12136 DM1SESHDJOBCONVICR
C132 01b0e38LT 9 CAPACITCReFXD ,01UF +idoe0X SOVOL CER 28480 U180e3847

c153 Dlapm3BaT 9 CAPACITUR=FXD ,01uF +3100=0X SOVDC CER 20480 Diag=3aay

G134 0160-4571 8 1 CAPACITOR-FXD .1UF + 80V 28480 Q160-4571

c135 016ne3647 9 CAPACITOR=FXD ,01uF +100«0% SOYO( CER 28480 C1e0=3847

Cide 0160e3847 % CAPACITpReFXD ,0iuF ¢100m=0Xx SovDC CER 28480 01b0w3847

€137 o16n=3847 e CAPACITOR=FXO ,o1uF +100%=0% SoVDE CER 28480 slep=3847

Cy58 n14geg2ob 3 1 CAPACITORaFxD 270PF ¢=5% S00yDC MICA 12136 DMISF271J0500ny LR
(AR 1] Tloce34? 9 CAPACETOR=FXC ,01UF +100=0% S0vDC CER 28480 oleo=SB47

CL40 0160=3847 9 CAPALITORSFXD ,0iuF +100e0X 50vDC CER 28a80 01e0e3B47

Cray 0180=174n H CapatlvopreFxl ysuFesipx 20v0C t1A 6289 1500156x902082
Cruz A1bge3BUY L} CAPACITOReFXD ,p1uF +1pp0=0X Sp¥DC CER 28ud9 ulspe3847

Cyad Uinde3Bu? 9 CAPACITOR&FXC ,01UF +1u0=0X 50YDC CER 2Bulo Oleoe3BAT

CLau FELLES £:1) ) 5 CAPACITOR=FXD 2TUF+=10X LoOVDL T4 L5209 150D27ex901082
c1s8% 0180miY4dp 5 CAPACITOR=FXD 1SUF¢=i0X 20VOL TA S628% 1500158 X902082
(LT Uloye387Y 7 CAPACITOR®FXD 0JUF +w20X% 100VD[ CER 28480 0160=3879

171 d1bGe3Bul? 9 CAPACITOR=FXD ,01UF ¢iug=0X SoVDC CER 2848 0160=3847

Crea 1803847 L) CAPACITURFXD ,01UF ¢100e0% SoYDL CER 28480 0ledelau?

C1e? J1buayBaT 9 CAPACITOR=FXD ,0iuF «100m0% SovDC CER 28480 0led=3Bu?

(37 1] 0lbhe204 0 3 CAPACITORLFXD yppPF +a5X 300YDL MICA 2084a8o 01boe2204

Clp® Vlgd=sBuy 9 CAPACITOR«FXD ,01UF ¢100=0% s0YDC CER 28400 0lpde3auy

Q7! 0180=1T4e s CAPACITORSFXD J5UF¢=10% 20VDC T4 S5h28% 15001 Sax902082
c173 018pag228 [ 1 CAPACITORSFXAD 22UFe=10% t5VOC T4 So289 150D220X901 582
(3L U1b0e2204 0 CAPACITOReFXD JOQPF ¢«5X 300¥DC MICA 20480 0lb0=2294

Ci1te 91e0=05T] q t CAPACITORFXD 470PF se20X% 100VDC LER g8udg G1b0=0571

77 01603ATS 7 CAPACITQR=PYD ,olUF +=20% 100¥DC CER 28480 tie0e3879

[4%4.] 016¢wEB4TY L] CAPACITOR=FXD ,01UF +100=0% 3S0VDC CER LYY 0iboe3B4T

cL79 0160=4040 [ 1 CAPACITOR=FXD 1000PF +=%% 100vDC CER 28480 0ls0wdpap

[FLE f1ag=2204 o CAPACITOReFXD 100PF ¢=5X 3J00VOC M]Ch FLEY -1 Biboe2204

182 9le0wdudl 1 L CAPALITOR=FXD ,aTuF e¢slox 50vDC CER 28480 cle0wdaul

L1853 0lbo=0i2? 2 2 CAPACITORePXD juUF +=20% 2%YDL CER 28489 01b60=0127

c184 Ule0+3847 9 CAPACITOR=FXD ,0LUF +100=0X S0¥DC CER 28480 0160s3847

G185 0lao=3Bay L] CAPACITORSFXD  o1UF +100e0Y S0YDC LER 28480 dle0edBuT

1.1 N160=384d7 9 CAPACITORFXD _0lUF ¢100=0% SovDC CER 284By nlg0e38d?

(210 Glb0d=3BaT L CAPACTITOR=FXD ,01UF +100=0% SOYDC CER 28480 01603847

[ FL.L 0180=0127 2 CAPACITOREXD 1UF +=20% 2%vDL GER 28480 o0lb0=0127

Ci%0 0160wdSTL -] CAPACITORLFXD _(UF s80e20% So0VOC CER 28480 0lb0esSTY

C19% 0160=3876 L} 1 CAPACITOR=FXD JyPr +=20% 200VDC CER 28480 clod=3p7é

198 0l60=4283 9 H CAPACITCRaFXD 100PF +=5% 200VOL CER Bieug 150t 00mnPaidld
c19? 0180wa283 9 CAPACITOR=FXD L00PF +=5X 200VDC CER S1642 130=100aNPOnlbL]
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Tahle 6-3. Replaceable Parts

Refereitce HP Part ic o Mfr
; A r fr Part Number

Designation Number ;D Qty Description Code Mfr Pa be
A21

(4.1 190 1.g0dr 1 [ DPIORESHITCHENG 30¥ SgMA 248 DDe3S 2BuBp 19p1=0090
CRE 190 Ymnlran 1 UI10nF=8mITERING 30V S0Mg 285 (D35 28480 1%0t=004d0
LRl 190 1anb1b ] ? NIODEwSCHOTTXY 28480 1961=g518
cRY 190 epS1R R DIDDEwSCHOTTKY 28u80 1901=0518
CRS 161 1=0ndp t DICDESWITENING F0¥ S04a NI 00«38 28ubo 19u1=pp40
CR& 190 2=0177 5 2 ClONEwZNF INB2S 6,2V 5% DO=7 PO _aw ru713 1NR2S
CRT 19v2a0777 3 GIODEwZINR INA2S b, 2Y SX DOwT POS,4s 0471y 1n82%
CRE 1961 wpB ] B [ DIODE=SCHOTTRY 28uBo 1901 =0518
cR9 1O eS8 3 DIODE=SCHOTTRY 28480 1301+C518
CR1) 190 eGun 1 DIONE«SaITCHING 30V SOMA 2N8 DOe}S 28480 1901=0040
gRI2 1901 aG0sn 1 O[ODESSHNITEHING 30V SoMA N8 D038 28480 1901=0040
CR135 LFelwpubl 1 DIDOE=SWITCHING 30V SoMi 2nE DO=1S 28udy 1901=G040
tr1s 190 tegllu 1 JIONEmSKITCHING 30V SNMA 2N D=3 28480 19010040
cr17 19023754 3 1 CIODE=INR 3,05y 5% DUe3S Phs, 44 28a8p 19023054
CR1E 19¢2utitts i 2 DIODE«ZNA 7,5V 5% D035 POR,um TCme 08X 28080 1902m0064
CRL9 190 2ay0bd 1 CIORE«INA 7,5V Sy DOw3S5 POm, 4w TCws,05% 28484 1902m0004
LRAL 1921t 40 1 DICDE=SwITCHING 30% SoMA 2N§ NO0e3S 284By 19010040
LRI 1902=3030 ? 1 NIODE=ZNR 3 o)y 5% DOeT FDS 4w fCu= &7X 28ulp 15023030
CR1I8L 19U1=pklA B DIUDEwSCHOTTKY Z28uBo 190)=0514
CR162 1901-004¢ 1 1 DIODE-SWG 30V 2PF — 20V 28480 1901-0040
CR16Y 1901=;5156 A DIGNE=SCHOTTNY 28uBo 1901 =n%18
CR1&4 0122e008% s ? Dl0pta¥vp 29PF 10X (3/L25«MIns% EGVHEIOY Q4713 My 109
CR1ss 19u1epS) 8 8 DIODESCHUTTKRY 28d8) 1401=05%518
CR1sS n12dennds s DI0pE=vYL 29FF 10X C3/C2%=MINES AVREIOV [CRAR ) MY 0%

gl 1251-6567 1 CONNECTOR 28uby 1251-6567
43 14 a9l u 1 HETWORKARESISTOR 1& PIN DIFy RES 28uByg 181 0=p290
I8 125122989 A CONNECTUR=PHOMD SINGLE P=ONO JACKY DIP 2BuBp 12512909
J15 125122969 L} COMNECTURWPHDRD STNGLE PrONO JACKy DIP 28u80 1851=2969
J1e 1251=2%80 L] CONMECTORwPHOMD STINGLE PWONU JACKy DIF 28uBo 1251=2989
Ji74 1¢51=2909 L} T COMMEC TURmPHOND SINGLE PHOND JACK) DIF 28080 1251=296%
Ji T 12512909 a CONMECTORRPHMOND BINGLE PHOND JaCK: DIP 28480 1251 m2009
Ji8a 1261 =2900 8 CONMECTURmPHOND SINGLE PHOND JACK) DI1F 28480 12512969
J183 12512909 8 CONNECTORePHOND SINGLE PHOND JALK) DIP 28480 1251=2969
L1 LIGT TS y 2 INDLUCTORpFalHaMLD  24yH $% ,1680x,385L6 26480 f100=1b22
(¥4 S10D=t822 T INCUCTORRFeCHeML D 24UN 5% ,1660X,38%5LG 28480 9l00=1p2?
%} Fieoe3dGs 1 ] CHOKE, wIOE RAND 28080 L00=3058
L132 S100m3a%A 1 CHOKE, WIDE BAND FLEL L F100=3u58
L1323} %1 Tyaphfou 3 L CURE=3H]ELDING BEAD ELTLT ] RiT0e0A%q
L1681 LALT TR T 1 CHUKE, WIDE R&ND FLELIY 91003458
Lited MEESILLTY 3 1 COlLaVAR 3StNHau29NH GR120 PLaMTG 28480 Sl4g=0ubo
Lib} 9106w0%539 1 1 INDUCTORRFaCHaMLD  1QuUM 5X ,186DpX,3850G6 28ube 910n=0539
L1865 P UCmpFH9 T 1 INDUCTURRFa{HeMLD | ,1UW 5% ,168DX, 385LG 28480 9140=0Y49
0y FAS a4 Ul ] h TRANSISTOR PNP 81 TOw92 PDHb28Mw oATI3 MP3HS&Y

02 {H5 agual 7 TRANSISTOR PNP 81 TOw92 PORL2SMN 04713 MPaHS]

Q3 1a54anduh A s THANSISTOR NPN 2NS1T79 51 TO=T72 POR20OMA 0471} an51T9

34 1RS ayask K TRANBISTUR PNR §1 TOuw82 PDEA2EMN aur1y HMPaHB§

-1 1853ap k9 5 L] TRANSISTOR PuP IN4R1T §1 PDs200MW 07263 2nuaLy

ar 1A53a0GRY 5 TRANSISTOR PNP 2na917 S PDE20O0MN 07263 2Nus1T

o8 1R53=31'A9 5 TRANSTSTNR PNP 2M4917 SI PDu2o0Mw 07263 2Nu917

as 1RSa2%8 A L TRAKSISTOR NPN 3] TO=%2 PDsY|gMp 28480 1854=0p298
210 1A5Tanone 5 TRAKSIATOR PNP 2N491T ST pOE2oOMN 07283 TN
a1t 18%4ey2%0 8 TRANSTITOR NFN ST TU=9g PDER3 oMW 28480 185umy %8
a2 18639089 s TRANSISTOR PNP 2Na9 (T 3] POSgo0MH 07263 FLPLIN
'FR ] 1850en298 & TRANSISTDR NPN 31 TOw%2 POEZ10YW 28uBn 1880029
"TE] 185400228 a TRANSISTOR NPA 81 TO=92 POES10OMA 28480 1850=029%
e 1R50a029 8 TRAMSISTOR NPN A1 TDw92 PDaZi0oMw 28480 1854wp2 %%
o7 1A5S a0 305 e 1 TRAMSISTOR JaFET 2h#1174 NeCHAN DeMODE 178586 ZNGI1Ta
p1a 1ASSanitA] 1 q TRANSISTOR J=FET NeCHAN DuMOOE 3f 0129% ZNS2u%
a9 1A585ap08] 1 TRANBIITOR JaFET NelHAN DeMOUDE $] 0129% 2NS2u%
'} LA55=paR2 2 H TRANSISTOR JeFET Pe[mAN DeMODE 81 28480 1855=0082
922 1250=0215 ] s TRANSISTOR NPN 8] POmi504w FTe3p0MM] 0471} eN3I%0u
22} 1R58e0215 1 TRANSISTOR NPA 31 PDR3SOMM FT#S00MMZ Q4T13 2n3%0u
Q24 1R84=n21% 1 TRANSISTOR NPN B PDa3S0mm Fradoomml 0471} 2N30U
925 1RSY=u0RS 5 TRANBISTOR PNP ZNAF1T §1 PONIO0OMW 07263 ELELIR
9z 1854e0215 1 TRANSISTOR NAN BT PDE3SoMA FTe3p0MHZ auT13 2N3I90u
Q27 1ASS=0081 1 TRAMS[STOR JwFET NeChAN D=MODE 81 31295 2NG24S
EL] 1A%4=029¢0 B TRANSISTOR NFN A1 TOw92 POE3toMw 26480 185de0 298
q29 1RSdey298 a TRANSTSYUR NPN 8] TOa82 PDE3ioMn 28sag ILLITTFLS
*h 3 12530069 5 TRANSISTOR PNP 2hy91T ST PREZOOMN ntzel FLLL IR
as2 1854-0830 g 1 TRANSISTOR-DUAL NFPN 2848p 1854-0830
o33 18580082 2 TRANSIATOR JaFET PuCHiN Dav0OCE AT 2848q 58550082
'EY) 1854=3215 1 TRANSISTOR NPN S] PDalS0Mn FTgl0OMHT 04TLs ANnIql4
"LL] 1853-¢08p 2 1 TRANSISTOR PNP 81 PRWILI0Mw FTRAQUET 27014 255087
Q49 1858 nA1 1 THANSISTOR JeFET MeCHAN DaMUDE 8T 0129% 2N8245%
@at 1854wy 2%s L] TRANIISTOR NPN S TOwSZ PRallCMn 28480 1854=029%
Ga2 1854296 8 TRANSTISTOR NPN 81 TQa02 PDE3)gMw 28480 1854=0298
Gad im55=00R0 5 TRANSTSTOR PNP 2N4FIT 81 PDg200MA 07283 2NURLTY

See introduction to this section for ordering information
#ladicates factory selected value
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Tabfe 6-3. Replaceable Parts

Reference HP Part |c Q - Mfr

Designation Number |o| QtY Description Code Mfr Part Number
A1

Rus 12%3=00R9 5 TRANSISTOR PNP aNy917 ST PDm2poMa n7263 FLTLIRS

2t 1R 3=pnad bl TRaNBISTOR PANF 8] TOw92 Poac2S4m 0471} MPgHBY

@13¢ JASdannT 7 H TR&MSTISTOR NPN 8] PDE3gp%a FTE2QoMHI 2Budo 1854=007]

R} 1ASTen?db Q THANSISTON PNP 8] TO=R2 PLEB2SMRA 04T13 MPRREA]

PILY 1A50e0345 [} TRANSISTOR ANPN PNS|79 81 TU=T2 POE2B0MA 0av1} 2N 176

Q1ed IETPEUATTL] ] TRANSISTOR NPN 2M51T79 S1 TO=72 PDe200Mw huytd ZNg1TR

Qiby 1P 4en3dsS 8 THANSIBTOR NPN 2NE1T79 31 TOa7p PORJQOMN QU713 2N5179

FREY] 1RSu=p§uS L] TRANSISTOR NPN 2NS1T9 81 TQw72 PDBICOMA 64713 ZNS179

A16h 1ASJaabué 0 TRANSISTOR PNP S TOe@Z POEEZSMA o471y MP3HEY

R} 175T=039% 1 2 RESISTOK Sb,2 1% 125« F TCal+winn 2458 CldajsBattaboRéaF
LF] IS T=pui9 fi 3 FESTSTDR HA1 1% 1298 F TCHOemloD 2uSds Clda}/BaTomb8lHaF
Ry 0757w0019 u RESTSTOR BB1 1% L1254 F TCE0+e] 0D 2u54e CUml/BuTOmbBNmF
Ay NgB3=aTyn & 23 RESISTOR 47 5% ,2SW FC TCmed0o/+500 1121 Chayus

LTY uTSTant2i ] % RESISTOR 828 yy 1850 + TLZnewlov 24548 CUel7BaT0uBa5SHF
R? RELEPTES R ] 3 RESTSITOWN 470 SX 25 FL TCR=d00/4800 oti12t CBuTLYS

RB 0oB3wu¥0b a REBIATOR ¥ 5% 25w FC TCmedg0/e500 0§12} C3470%

R9 0b9BaHUD 7 ? KEBTSTOR 196 1X 1250 F TC894eln0 24548 Ciml/8aT0=]lFbReF
Rit JhkI=2 205 4 4 RESIATOR 22 X 5w FC TCe=upp/+5n0 vtldt CB22e%

R12 07S7an43n 1 3 FESISTOR S,U1k 1% 1250 F TimOemion 24Suy Clel/BuT0aSi]]leF
Ri} 275 Tent I8 3 RESISTOR S,11K 1% ,125% F TCwosaloo 20546 Cluai/BaToablieF
Ry 0787.ndy8 9 2 RESISTOR 619 1% 1258 F TCcaO#+=100 2454b ClUni/BatOnmbl9RsF
Ribé 0F8Teitdn 7 ] REJISTOR 75K 1x ,12%4 F TCWoswlag 2ukuy Cuwi/Bat0u?501sF
rR17 ceYRa3152 A i RESISTOR 3,48k X ,125W F TCa0ewlOC 2uSde CUul/BaTinddbler
R18 075 Tapdada 1 2 RESISTOR 12,1K 1X L1258 F tC¥0¢alnge 2454y Cun}/Butiul|aF
REY 075Te027A 9 [ RESIBTOR 1,78K 1% 125w F TCaqsalno ELETTY C4n}/ButOui?Bleaf
R21 PoB3IwuT08 [} RESTSTOR u? 5% _asw FU TCme400/+500 0L1E] CBuv0S

R22 CoR3w|S2% ] 3 RESISTOR 1,5K &y 25w FC rCEaifiv/e?00 [IRY§! cB152%

R23 CoklapB15 5 2 HESISTOA 680 5X ,250 £ TCamd00s4000 IR H [:"LIE

R24 coblaiBas 7 1 QEATATOR 1,8« 5Y 25w Fp tLewddo/+700 oi12¢ cBides

R2b 0757-0395 1 RESISYOR 56,2 1y 125 F TCuoewlQo 2u54s Cdal/8aTonS0RZeF
w2t 0757a0317 I ? RESIATOR 1,33k 1% ,12%% F TLwo+mlOn AT Clu]/AuTOwid}leF
R28 V75720317 7 RESTSTOR 1 ,33K 1y ,12%% F TCmoealoo 2u548 Cdul/BaTinl3IlaF
(Fi] [CLETTRIT 8 RESISYOR 47 SX% ,25W FC TCxed00/+500 01124 CBuT0S

Ryl nefle3325 b RESISTOR 3 3K Sy ,25W FC TCReap0/+700 o112} £B312s

Ry2 teB3=u715 ] RESISTOR 470 Sy ,2%% FC TCm=d00/4600 01121 [4-Ch2% ]

R33 0683akT0S 8 REBISTOR 47 5% ,25W FC TCeed00/+500 01121 LBaT0S

R34 0757enu3d 3 RESISTOR S,1LK 11X ,1250 F TCEO+=100 20548 {Uel /BaT0eS]111mF
RIb 0757.0280 3 [ REGISTOR tK 1% ,125% F TCWO+=l10D 24548 Cdel/8aTOnl001F
%37 0b9A3E53 % 3 RESTSTOR 3,83% 1X ,125% F TCEDeel00 24348 Clul/8aT0mdB831uF
Ry8 Up98=ntay a b RESISTOR 1,988 1% ,t25% F TCEO4=100 2u54b Cyml/amtOmlgplef
39 0T8Twpd01 ] 8 REJ1STOR JQo0 1x ,125W F TCEnsalny 2454 Ciei/BaToelti=F
Ry 08 endys 5 REXISTOR &80 5X ,250 FL TCEaUQG/4600 olidy CBad1S

LT 0698«3153 9 RESTSTOR 383K 1% ,12%W F TCxBeel0 24546 Clim)/B8eT0m3BinF
R4} 06%RaT15Y @ RESJATOR 3,.83n (% 1254 F TCROeeiOQ 24548 Cléml /BaTOuiddlep
R4k 069RagBY 8 RESISTOR {.98K |x ,125W F TCwoeml00 2u%4s Cinl/BuTlnideleF
R46 0683-1015 7 1 RESISTOR 100 5% .25W 28480 0683-1015

-I'}4 06AT=1328 & RESIBTOR 3,3K 5% 25w FL TCewagusei0c RS Y31 CB33ey

R48 0683-1015 b7 1 RESISTOR 100 5% 25W 28480 0683-1015

Ry9 JoFRL34d3 u ] RESISTOR 287 1x 1254 F TCmOgaip 268486 Cdai/BaToa2BTHaF
R§§ 075TanulBE L3 RESISTOR 519 1% 1250 F TCo04s~100 FELLTY Cidwy/BuTqmy]9lar
RS2 0757=0uan 1 RESISTOR 12,10 1% 1258 F tLapeaiop 2uS4s Cdwt/BaTnelRldaF
RS3 075%y=t2ad 3 RESTSTOR 1K 1X (1254 F TCabe=i0D 2454, Cldei/guTO=100]laf
RE4 07570280 3 RESISTOR {K 1% _12%% F TCagewlop 2u5us Ldal/3aTamidllef
RS& 0698anpsl 8 RESISTOR §, 960 1x 1250 F TCRoyalo0 26546 Ciun) 7BallaiFoleF
R57 0683-5105 4 1 RESISTOR 51 5% .25W 28480 0683-510%

RE8 0603=47(5 v RESTRTOR 470 5% .2% FU TCwadQi/+b00 01123 CBu71S

R59 0883-1015 7 1 RESISTCA 100 5% .25W 28480 0683-1015

Rei 0bB3ajalds 1 12 RESIBTOR 10K Sy ,25W FC TCmaugose700 oliél CB103%

R6Z 0683-1015 7 1 RESISTCR 100 5% .25W 28480 0683-1015

Rpd 0757 egul® o REST3ITOR 681 {x ,12%4 F TCk0+miv0 FLLTE Clwl/BalOabBifaF
Red Nb8B=00Al 9 1 RESTSTOR 2,15K 1% ,12%% F TCadvalod 24548 (4=l /BuTOmdiS)aF
RgS 0157=0401 4 RESISTOR 100 1x 125" F TCEOs=io® 24544 Cumi/8aTOmlOlnF
Roe [T a RESISTOR a7 SX ,2%% FL TCasdDo/e500 ottal cauTes

T 069B=0083 L] RESISTOR 1,96k 1% 41254 F TCad+=10¢ ELLLL] CU=1/2aTQul0lnr
RS 0b%Bel]15h 2 2 RESISTOR 14,1% 5% L1258 F TCapealop 2uS4b Céct/BaTOnldldaf
RS 0e98=1188 2 RESIITOR 14,76 tX ,12%% F TCEOealf0 2uSis Céw]/BuTlaldTdey
R0 075Tepl0) 0 RESISTOR 100 1Y ,12%% F TC®0ew]Q0 P11 Cdatl/BuTOmlicieF
RTY 068 a0207 [ t RESIBTOR &g 2% X 1250 F TCuavraign 2uSin Clhial/8atpatid2daF
Ry2 lpe3=)02g 9 1 HESTSTOR 1K §% ,2x# FC Tiw=ul0/4500 o112t cBiodsg

73 0683a47y5 8 RESIATOR uY Sy ,2%% FC TCmadooseS00 o1t CBaToS

a7e 21003211 ? ! RESIATORTRMR {k 0% C TOPaADJ 1aTRN 28480 2100=32114

R7S 075T=pua e 4 REBTSTOR 10K 1% 1250 F TCBO+miQ0 2u5ds Cdul/BaTOmlQ0dnF
76 21003098 [} 1 RESISTORTRMA S5gK 10X C TOPudDJ 1T=IRN 32997 J292vaiabol

6 See introduction to this section for ordering information
-30 *Indicates factory selected value



Table 6-3. Replaceable Parts

Reference HP Part |c A Mfr
: A Ot Description Mfr Part Number
Designation Number |D Y P Code art N
A21
R?Y 96R3a)6S 7 i KE3LSTOR 10M 5S¢ ,25% FC TCae300se11n0 PREEF-3! CH1085
R7A 075TwydAf 3 1 KESISTOR 909K 1% 125w F TCE0+¢=lnp 28480 0T57=0488
LEL aTSTenult b RESISTOKN 100 1Y ,125% F TCe0e=100 2uSus Cdm)/BuTomlQ)wF
RBL L ET Y RIE LY i RESISTOR 10% S5Y 250 FC TCa=&00/+700 Btidl CH1G3%
RB2 GpA3=5625 3 t REJISTOR S,ek Sy ,25% FC TCReu0y/+700 012l (B5b2%
LIk] N6R1a2025 1 L RESISYOR 2% Sx ,2%4 FC T{mewoo/e¢Tpy oiley CB2o2s
RBY 75T=y2R2 2 1 REBISTOK §3.,3n X 125w F TCEO4mlpo {9704 MFUC| /BmTOw|332aF
Rab 0757apd3 4 o RESI3TUR »,81K 1y 1254 F TCwoewiog 2u8un Cin]/BuTOnbB]llaf
Rat 16R3eaT0S L] RESISTOR 47 5% 25w FC Teaed00/e¢S00 o1l CB4T0S
RE8 218,=33R% ] 1 RESISTORQTRMR S5 10% C TOPwADJ 1=TRN 284adp 2100=3381
Ra9 oM YayTol A RESISTOR 47 55 2%~ FC TL®au0g/e500 ayial CBurTng
R91 Ne9Renyay u HESISTON 1,96k 1Y ,125¢ F TCaO+=100 2a54s C4ni/RutOniFblef
RG2 [FLECYIrL] 9 RESIGTUR 1K Sx 25w FC TCRadDO/eb00 ullal CRto2s
R93 06831015 7 1 RESISTOR 100 5% .25W 28480 0663-1015
R94 0683-1015 7 1 RESISTOR 100 5% .26W 28430 0683-1015
R9b 015Tequ) u RESESTOR B25 tx ,125W F TCe0emlgo 24%Up Clua]/BaTnnB2SRaF
Re7 No83=z225 3 4 AESSTOR 2,2k 5% 25« FC TCa=dgb/+T00 o1l LR222as
R9B UbB3e222% 3 RESISTOR 2,2k Sy 25w FC fCawu00/+To0 o112y CB222%
RO9 Ca¥8e3154 0 1 RESISTUR G, 22K 1% L1250 F TCaOselOOD 26540 Clwl/BaTOwdd2]nF
R101 PLT TS I3 9 RESISTUR 1K 5% ,25n FC TCEws0Q/e000 ol CBig2s
Ripe2 168122225 3 RESISTOR 22K Sy ,25% FC TCmaldQ0/e7090 olidl t8p22%
R103 N633405 A RESISTOR 4T S5X _25W FC TCa=d00/4500 ol3al [4:-ThAH
Ri04 068la2235 5 H RESTBTGR 22% 5% 254 FL TCEed00/+BuD olt21 CB223%
R10B 0bB3etu3s 1 RESTSTOR 10k 5% 250 FC TCa=d00/4¢700 oLl 81035
Rio? 21000587 [ ] RESIBTORTAMR 2K 10X C T0F=AD) j=TRN 2848y 2100=(567
Ri1pe Ne98a00B3 [} RESIBTOR y, 96K ty ,12%W F TCepsaico 24544 Ctul/BuTOui9b]laF
RIOW 0683-1015 7 1 RESISTOR 100 5% .25W 28480 0883-1015
L3RR 0683-1015 7 1 RESISTOR 100 5% .25W 28480 0683115
Rp1e 078 Yagua| 4 RESISTOR 825 1% ,{25% F T(moswtop uSds Clui/BaT0ad@5Haf
RI13 7% =vdin ? 3 RESTSTUR %11 1% ,t2%w F TCalemligu 2uSde Chwd /BaTOuS]1kar
Ri1U OT57=0410 7 RESISTOR S1t 1Y 125 F TCwoemlO0 2u5ds Clal /82703 1naF
Rits AL PRI a RESISTOR a7 5% 58 FC TCmedon/*500 uitdl C8av0s
Ryt? a757=419 4 RESISTOR b,BIK 1X ,1254 F TCRO#=I00 24548 Cdwl/BaT0ublllaF
RytS 20831025 9 RESYETOR 41X SX 25w FC TLeed00/+b00 olldl cB102%
Ryt [ CLETTER L] ° 1 RESISTOR 18K Sx ,25W FL TCaednosed00 olidt CB183S
Ri12t LETA TSR 41 Q RESIBTUR 1M Sx 254 PC TCSwu(0/e800 otld] CBio2%
R122 LECRLES REY [ 1 RESISTOR Ub, 4K 1% L1250 F TCwhew100 24548 Clmi/BuTOmidbtdeF
R12} 0757andss 5 \ REBISTOR 100X (x 1258 F TCRO4eiuo 2a%4b Cin]/Ba¥0u]l0CiaF
Ry24 neRlay152% a REBISTOR 1,5K 8§y 250 FC TCmeu0O/+704 LERY] ceysgs
2126 NeBla1ngs e RESISTOR 1K 5% _2%w FC TowadQO/ebo0 oli2y cB102s
R130 06n3=2225 3 RESTBTOR 2,2k Sy ,2%W Fr TiweadD/e700 o112t ge2228
Ryse 07570398 4 1 RESISTOR 75 1§ _125% F TCR04w100 2u%4n Cda)/BuTOalSROF
R133 (p9Ba3u3e 1 | RESISTOR 26,1 1% 125 F TLE0+s100 ojegs PHESSw] /BmYOmdBR] wfF
Ry3u 06831035 1 RESISTOR on %y 250 FC TCE=409/+700 21121 CB1o3s
Rt3S 0683m2205 3 RESISTOR 22 5% ,2%W FC TCm=400/+500 0112) ceg2o08
Ri3s 06A5m1 025 @ RESTSTOR 1K S% 25w FC TCmed0O/+b0D [3RF3} C81025
R137 ObA3=101% 1 RESIATOR 10K 85X ,25W FC TCeauQ0/+¥00 ol1gt CB10AS
Ry38 0683a1235 3 1 RESISTOR 12K Sx ,25W FC TCm=400/4800 ct12y CB123%
Rpde 0885.103% i RESISTOR 10Kk 3% ,2%w FC TCR=400/+700 ei124 £81035
R141 0583au? 28 2 2 RESISTOR 4, 7K Sx 254 FC TCewdOu/+700 0121 CByT2%
Riae 067 3a1025 g RESISTOR 3K 5% ,2%W FC TCaadQo/eb00 [ RTS) CBi1o2s
LITE 0683=101% 7 t RESISTCR jop S% ,254 FC TCmeddu/e800 o1ty CB10iS
Ryu4 06R3e332S [ RESTSTOR 3,36 5% 250 FC TCA=4O0/+700 03121 cB833es
Ryus 06AZmyn2s 9 RESISTLR 1K S5x 28w FC TLR=dQ0/+n00 o112t CByogs
Ride D&83=1035 1 RESISTOR 10K 5% ,2%w FC TCwedp0/eT00 o112t 81038
k147 06R3=1038 1 RESISTUR 10k SX 258 FL TCOmuQO/4700 o11d1 CB103%
R14H DbB3eT51S u | RESISYOR 750 SY ,25w FL TC®=d00/¢600 011d1 14181
Rpa9 0683e1435 1 RES[STOR 1pK SX ,2%W FL TCReupps*700 01121 {8193%
R150 06833125 [l RESLSTOR 3,3K 5S¢ ,2%W FC TCRaU00/4700 ol121 CB332%
R181 Nol3al 35 i REBISTOR 10K 5X ,2%w FC TCwedg0/+7?n0 0§12} CB1035
R152 0eA3a1035 1 RESISTOR 10K 5% ,25W FC TCuesno/se700 01121 £e103%
Ridl LT LFI R 3 1 REQTISTOR 240 5% 25w FC TCma000/+600 01} Ce2415
R162 0683=4T0S & RESIBTOR 47 8% 254 FC TCe=ago/+%p0 w11l ca4rTys
LIT) ] 0pB3einds 3 3 RESISTOR 100K Sx 25« FC TCE=mago/e800 olial CB1pad%
R164 0681=473% q 2 REJISTOR 4Tx 5% 250 FC TCwe400/+800 a2 CBuTis
rR16S 0683e104S 3 pESIgTOR 100K 8% 25w FC 1CEmd00/4B00 LIS ) CB104%
Ri1sb Dpa3=ql35y [} RESIATOR 47k EX ,2SW FC T{weygl0/+800 o1tai CBuTlS
R1&T 0683edT25 2 RESISTOR a4,7K 5% 254 FC TCked00/¢700 [RE 3 CBatRs
Ribp ueplaj0ls 1 RESISTOR Lok 5% 2%~ F( Temedod/+700 elldt CB1035
Rib® 0b98a3sin [} 1 RESTSYOR 7,324 1% 1288 F TCrOeelOD 2uB4H Chw)/BuTOaT3dler
Ri70 0683-2025 ] | RESISTOR Z,4x 5% ,2%% FC TCamd00/¢700 01121 cu242s
171 07571094 A 1 REJISTOR | 4TX 15 ,12%R F TCugeslop 2u%dy Clal /BuTOwidT]aF
Ri72 06R3at02S 9 RESISTOR 1K 5% ,2%n FC TCE=000/¢000 a1 Ce102S
R173 0b83m|04S 3 RESISTOR jgok 5% ,25% FC Tlmeapps+8og 01121 CBious
®1Te 06835125 ] ] RESISTOR 5 4K Sx 2% FC ti{msyoo/eT00 01121 CBS:25

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part |c| - Mfr

. g ription Mfr Part Number

Designation | Number (D ty Descrip Code

A21

RiTe tsH3eulod a RESISTOR ¢? SX ,25% FC TUm=uy0/4S00 niial CBu70S

Ry 77 u7STmpul? R | RESISTON Sb2 X L1254 F TCNO+=10D 24508 Clul /BeT0=Sb2RuF

RL79 1bA3=3R15 [ 3 RESISTOR 390 Sy ,25% FC TCeaupo/etor fiiel CB3G:S

R178 Q757-0401 o] 1 RESISTOR 100 1% .125W 28480 0757-0401

R161 Job3=3915 a RESISTOR 390 5% ,24%w FC TCEmdgi/eson vhiél CEY9LS

Ryfe vokle1525 u RESISTOR 1,58 Sy 2% FC TCmaupn/+7oe ai12t cH152%

LTLE] LELS T RELS 9 KESISTON LK SX 25w §FC TCR=d00/4600 ol1et cui0es

RyAY (LR ETELT] 3 RESISTOR 1K §x ,12%% F TCE0swjun 2u54p Clwl/BuaToml001=F

Ri86 0757-0280 3 1 RESISTOR 511 1% .125W 28480 0757-0280

87 LIRS ] 5 1 RESTBTUR 499 {x ,12%W F TCacselon 2u8ae Ciu]/BeToutdFRF

RyRA 075 Tmy2fn 3 RESTHTUR §K 1% L1250 F TCROvaluD 2uSue (a1 /BaTOulpnleF

R1B9 n7S7apug) 0 RESISTOR 100 1X L1250 F TCa0+=100 2usie [l /Ratim]OLoF

R191 W7%7ap2bn 5 RESISTOR 1K §X 125~ F TCe0oswiQ0 2uSub Chal/BuTOnl00)eF

192 N7STwndg L KESIZTOR tOK JX ,t&5w F TCRO+=l00 2uSus (=) /B8aTOmlQ0Twf

195 0p9HL}? T il 2 RESISTOR 4,99x 1% ,125W F TC20e=lid 2u5un Chuwi/BaTOald¥91aF

R194 075Tandul N RESIBYOR 3g0 1y ,425% F TCauve100 2u546 Céa1/8aTomigleF

R198 0757egus2 1 § RESTSTOR 27,4k 1% 1258 F TCwoselOn 2usué Clénl/BeTOaRTd2nf

Ry9? 0GPRaYuln 7 RESISTUR 196 1x ,125% F TCECemto0 2uSde C4m1/8aT0ulF0FeF

2198 NeY8ayuty 9 1 RESISTOR 8 45K 1X 4L&%8 F TCulO+wiO0 24546 Clul/BuT0uBidSlar

R19% N1Stenule 4 RESIATOR &,81K 1x ,12%0 F TCEQem1d0 2uSae Ciml/8aTombbl}nF

R202 0757-0401 0 1 RESISTOR 100 1% .125W 28480 0757-0401

R20¢ 0757.03%4 o 1 RESIATOR 51,1 1% 125w F TCEOewlOn 2uS8n Cidul/Buy0a5iR]F

R201 675 Tandhn 3 RESTSTOR (K 1% 1290 F TLages100 FLET T Clhol /8aTOnlC0la¥

R293 np94a3279 I RESISTOR 4,99k % ,12%% F TCR04=100 24548 Cldut/BuTD=d99]aF

Ra04 UISTeRuUQ L] RESISTOR 0k 41X ,125¢ F TCs0esjoc 2uNab Cumi /8uT0=|002aF

Ra0% N757=0dR3 & 1 RESISTUR 2% 1% 1290 F T{ag+=l00p 24548 Cim]/BuTOuiiOlof

206 0757ap2Ro 1 RESISTOR 1K 13 1254 F TCageeign 20548 Cun}/BaTpeldd)eF

Reo? DeR3I=I}LG 4 1 RESISTOR 330 5% ,254 FC TCa=d00/+000 ol1dt cayNsg

Rz208 NeA3a0325 A 1 HESTSTOR o 3K Sy ,25% FC TCoadgo/e7a0 oy CHu32S

Rz209 LEER TR L3 1] 0 RESISTOR 390 Sy ,2%w FC TCm=u4nQ/+400 LERY 3| CE3915%

R210 No4Iud?0% L} RESISTON 47 5% ,2%w FL TCae&00/7+4500 o112] cauros

R211 1s4tad?ns a RESISTOR 47 §% ,2%w FC TpEei0D/+500 ol cRUTUS

Rz12 ul5Taou3q 4 RESISTOR &, 81N fx ,125% F TLm0+alng LT Clui/BuaToebd]leF

R21) NS T=0d0Y o RESISTOR 100 1Y ,12%% F TCe0¢alO0 24848 Clal/BuTOmld)aFf

R214 0F5Tegdud v RESISTOR 19K 1% ,125% F TCHO4=iQ 2uS4e Cldel /BuT0=lQ0EnF

R21S VRl 205 4 RESISTOR 22 5% ,2%W FC TCast00/4500 oLy ce220%

R21® 07570279 b 1 RESISTOR 3,18k 1K 12%w F TCE0e=]00 2a54b ClUml/BaTOedlblef
1R20apbfl 4 ] IC GATE TTL 8 NAND QUAD 2.INP 01295 INTUSoON

U1 1R25m0R]? A 1 I1C FF ECL D=M/8 DUAL DAL} MCi1OL 3P

ug 1RZ1m(OUY 4 1 TRANSIBTOR ARRAY (4ePIN PLSYC CIP 01928 tajods

'T’] LR2C el 198 A 3 I1C FF 1TL L8 O=TYPE POS-EDGE=TRIG COM 0129% SNTULSITUN

[} 1A20a1112 & 1 IC FE 1T L8 DaTYPE PO34EOGE=TRIG 0129% ANTALETAAN

u3 1810-0204 4 1 NETWORK-RESISTOR 16 PIN DIP 28480 1810.0294

ué 1R2oe0 2 A 1 1€ pp AMp GP Tom99 2Tol4 LMS1en

ur 1az20=0829 ¢ & iC FF ITL 8§ JeX NEG=EDGE=TRIG 01295 aNTuBliIgN

us 1820-0697 2 1 IC-8N745140N 28480 1820-0697

ue 182nwi279 8 2 I1C CNTH TTL LS DECD UP/DOWN SYNCHROD 01298 BNTALAIION

u10 1AZ4anndy 4 1 IC OF AMP GP TD=99 01928 CA3OTY

Uit fpeo=i27g ] I¢ CNTR TTL L8 DECD UP/DOWN SYNCHRD 0129% ANTULS19O0N

ui2 1A2)mytBl 4 1C GATE TTL 3 NAND QUAUD 2aINP 01295 BNTUBOON

u1d 18200829 ] I FF TIL 8§ JeuK NEGRELGETRIG 0129% ANTA3112N

ufe 1R2Gm 156 8 IC FF TTL L8 DaTYPE POSAEOGE-TRIG COM 0129% BNTaL91TAN

u1s 1R2)m|1%8 8 IC FF T7L LS C=TYPE POSeEDGE«TRIG COM 01295 BNTALIITAN

Uyt 1R20w) 322 2 1 IC GATE TTL 3 NDR GUAD 2alNP 01295 BNTUS92N

yie 1820m0629 ] I€ FF TTL 8 J=K NEG=EDGE=TRIG 0129% BNT4RTIEN

Ui @ 14252004 9 1 IC mIst nmDS 28480 1820=2004

yz! {REneptBlY b IC INV ¥TL 8 HEX 1=]NP 0129% BNTaSOUN

dae 1Benepadl 4 1€ GATE TTL 8 NAND QUAD 2e]NP 01295 SNT4BOON

g2l 1825=0681 u 1€ GATE TTL 8 NAND QUAD 2eINP 01295 SN74d00N

yoe 1820wQe2% o IC FF TTL 8 JeK NEGWEDGEsTRIG 61295 anT4gIieN

ues La2=nged 8 2 IC FF 1YL 8 DeTYPE POA=EOGE=TRIG 0129% ANT4BTYN

Uzd 1R20=08%) B 1€ FF TTL 8 DuTvPf POS«EDGETRIG 3129% INT4BTUN

w21 182om0829 ) IC FF TTL 3 JeK NEGSEDGETRIG 1298 InTua112N

uz8 1820e1hd1 a 1 1€ DRYR TTL L8 ald ORVR MEX 1=INP 01295 ANTH §36%AN

va® 1B2Qayt29 0 IC FF 1TL 8 Jek NEGmEDGETRIG 0129% SNTeB1@N

v LTI LY L) o IC FF TTL 3 Jek NEGeEDGE=TRIG 21295 AnNTHB112N

Uyl 1820a]lda & 1 IC GATE TYL LB NOR QUAD 2u]NP 0129% INTULBORN

iz L1A2c=ge2? 2 IC FF TTL & Jex NEGSEDGE=TRIG 0129% antuasyian

u33 1826-0111 1 IC OP AMP MC1458G 28480 1826-0111

uld 18250802 1 IC GATE ECL NOR QUAD 2=INP paT1Y MCioto2P

MP1 03325-20801 {3 1 SHIELD. TOP 28480 03325-20601

MP2 03325-20602 4 1 SHIELD. BOTTOM 28480 03325-20602

MP3 0332504104 |7 1 COVER - 2 28480 03325-04104
21400016 g 1 RPG LIGHT BULB 28480 2140-0016
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Table 6-3. Replaceable Parts

.. fr
Reference HP Part |c Qty Description M Mfr Part Number
Designation Number (D Code
428 03336646525 [ 9 1 KEYBOARD P,C, ASSEMBLY (333sC) 28480 0333b=bb52S
A2EL Nlbo=3847 2 L] CAPACITORLFXD _niSUF +epnX 83yDC CER 28a8p 01603847
Ba5C> 0693847 9 CAPALITOR=FXD _n{SUF +=20% SoybC CER 28480 0160=3847
a25¢Cy 0iRC=0Db2 ] ' CAPACITOReFYD 300UF+T8=10K &V0OC AL 28480 0183=0082
435C4 NtonwlBuy 9 CAPACITORFXD ,0(SUF +=20% S0vDC CER 28480 N1e0w3847
LELIA] N1b0=3847 9 CAPACTITOR=FXD _n1SUF +a20% SOvDC CER 28480 01a0=3847
455CH 1690571 L] 1 CAPACITORFXD _(UF ¢B0=20% S0v0OC CER 28480 0160=45T1
438C? Ni60=3R47 9 CAPACITOR=FXD _niSUF +e30% S04OC CER 28480 Cle0=3B47
LPSER Ni180=]T4s 5 1 CAPACITORSFXAD 1SUF+=tinX 2oVDC T 54289 150D1%sx902082
425CR) 199pmn513 [] lu LEDsVISIALE (UM=INTRISHMED [FR20MAmMAX 28480 E082=4pt%8
L25CR2 1990=p53%y u LECaVISIBALE LUMaINTHISYCD IFe2ovaaMay 28480 S082=4858
A35CRY 1993=n53% 4 LEQDVISIELE LUMINTWISMLD IFaoMiemix 28480 S0AZedpSs
AASCRY 1990205313 4 LEDVISIBLE LUVaINTRESMED TFm20MAavay 28ute 5082«45%8
A2SCRS 19900833 i LED=VISIBLE LUYINTSLSMCD JFwapMAYuix ELELIY 5082=up%8
LELT=LTY 1990-053% ] LEPYI1SIBLE LUMLINTRISMCD IFs2pMAavaX 2848p S082aub52
d28CR7? 1970=1%3% a LEDVISTBLE LUMINTRISMCD IFm20MAaMaYX 2Budo S082=upsSe
425CRA 1850-0533 4 LED=VISIBLE LUVINTRISHLD IFa2nMaeMpy 28480 S082eyntt
425CRO 19900533 4 LEDaVIBIALE LUM=INTSIEMCD [Fm20vAe™iX 28480 5082=up58
425CR1p 1990=y533 4 LEDeVISIBLE LUM=INTEISMED IFm20MA=MAX 28480 8082=iin58
L EL143R] 19%0=053% 4 LEDavISIBLE LUYwINTE|SEMED [FE20MAamby 28u48c §0B2=UpSS
A75CR12 19%t=0531 4 LEDwVISTBLE LUMaINTRISMED TFW20MAama) 28ugo 5082e46%8
A25CR1Y 19900533 L] LEQaVISIALE LUMINTEIGMED I1Fm20MAaMAX 28u80 5082eGp5A
425CR1Y 199020533 ] LED=VISIBLE LUMINTHISMED JFe20vaaMi) 28480 SO82wdbSE
425CRIN 1990=0u8b & ? LED»YISIBLE LUMINTEIMCD {Fa20%aaMiy 28480 ELLELET YT
A25CR1G 1990m0 48 & LEDaVISIALE LUMaINTRIMC) IFg2ftaempl 28489 Soagmypte
A2S5CR1Y 1390enbe5 3 13 LED=VISTIBLE LUMaINTEIMED IF@20%AamAx 253480 19%0=086%
425CA1a 1990u0bbs 3 LED=VISIBLE LUMINTEIMCD [FR20VA=MAY 28480 1990=0465
A25CR19 18800865 3 LED=VISIBLE LuMaINTRIMLD TFe2nMAnMAY 28480 1999=066%
ApSCR20 1990 =nbas 3 LEDeVISIALE LUMaTINTSIMED IFe2aMAMAY B4 B0 1990 006%
A2SCR2t 1990=nb8sS 3 LEDwVISIRLE LUMaINTEIMCD IFm2QMA=MaX 28480 1990u086%
ApSCR2? 1997=068S 3 LED&VISIRLE LUMINTEIMCD IFm2nv4=Max 28480 1990=0868
L2SCR2Y 1990a066% 3 LED=V]ISIBLE LUYSINTELIMED IFs2ovd=MaX 28uBQ 1990=046%
125C02u 1990=n66% 3 LED=VISIBLE LUMeINTEIMLD 1Fm2oMawMiY 28uBn 1990=08b6%
A25LRZES 1990=GapS 3 LEDmVISTALE LUMINTWIMED IFw20Ma=MaX 28480 1990=08s%
A2SCRIM 19%0=066% b} LED=VIGIRLE LUMINTHIMLD [FE2nMieMAX 28480 1990=0655
AP5ER2Y 19900465 3 LEDwVISIBLE LUMaTNTHIMED [Fm20vhmMiy 28480 1990=0806%
APSCA29 19%0=066% 3 LEDaVISIALE LUMaINTSIMED [Fe20MiaMay 2B480 199008068
E2SCR3N 1990=0885 3 LEDVIATIBLE LUMwINTRIMLD IFm20YAaMAN 2848y 19900865
AZ5EL 03582-61620 RPG 28480 03582-61620
A25J2 12515041 1 CONNECTOR 28480 1251-5041
FELIN 3100=3334 2 1 COTL 28UM 10X ,1D=NDM JRFaTMHZ 28480 9100=3334
472501 175340016 8 " TRANGISTOR PNR 81 TDL92 PORYOnYw 28480 1853=0018
17507 1253=00 18 & TRANSISTOR PNP 81 TOwd2 PORICOMW 28089 1BEI=0016
125013 1883annlg 8 TRANSISTOR PNP 9@ TOw92 PORICOMW 28uB0 1853=p0148
h2534 1B5%5=0016 8 TRANSTSTOR PNP QI TO=92 PDRIOOVH 28480 188300016
45505 19530016 ) TRANSTSTOR PNP 81 TOe=92 PDEZGOMA 28480 1853=0014
43508 13530018 8 TRENSIBTOR PNP g1 TD=92 PDRIONMA 28480 1883=001¢
82507 185300146 a TRANSISTOR PNP 8] TOe2 POEN3OOMA 28u80 18530018
E28QN 185301014 8 TRANSIATOR PNP 8T TO=02 PDEIOOMW 28uB0 1853=001 8
L2584 toRl-2205 ? L3 RERISTOR 22 5% 25 FL TCa=d00/+500 01121 cagzos
LELLE 16R3=2705 9 REBISTOR 22 S% ,25wn FC TCm=sd00/4%00 oLl cBazes
475R1 toRIe220S 9 RESISYDR 22 S% 2%+ FC TCe=d00/+%500 nire [4.FX{1]
LELTY] NeR3ed2ns 9 RESISTCR 32 5X 35w FC TCe=g00/45n0 oi121 cBazos
LFALL N6AT=2205 9 RESIBTUR 22 5% ,2%w FC TCEeq00/+500 ni1es ce2208
LELTS 0ef3a2208 @ RESISTOR 22 S%X 284 FC TCw=40n/48500 r1124 CB220%
425R7 D6A3=2205 9 RESISTOR 22 SX ,2%n FC TCweddn/e500 01121 {82205
Ap5RA NeP%ep20% L} RESISYDR 22 SX 28w FC TCe=suon/+%n00 o112l cB220%
A25R9 0757-0280 3 1 RESISTOR 1000 1% | 28480 Q757-0280
E25R1Y feA3m1325 2 & RESISTOR 1,3K BX 2%+ FC TCwwaNO/+700 0121 CB132%
LELL AR CbA3e1 325 F] RESIATOR 1,31K Sx 2%~ FC TCmedgo/+700 01421 c8132%
425R13% NeA3el 325 2 RESTSTOR 1,3% Sy 25w FC TCm=dOn/e700 niiel £a132s
425814 06A3.1325 2 RESTSTOR 1,3K 5y 2%k F{ TCweuNn/e700 DERF 41 €B112%
EESTAR S f6ATa1125 2 RESTSTOR t,3K By 25~ FC TCmau00/#700 01121 cBy132%
LELTINY UeR3at328 2 RESTATOR 1,3 %% ,25n FC TCuwafp/eTno 01121 CBi32s%
435817 N6Ale1328 2 RESISTOR 1,3x 5% 25w FC TCmednnseton a1t CBLI2S

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 e Mfr
: . Q ription Mfr P
Designation Number |pf 9% Descriptio Code art Number
L3a5Ry A 0hA%e) 125 2 RESISTOR 1,34 &% _2%w FC TCawu00/+700 012y cay1325%
ha5RP1 tR1hma Al 7 2 NETWORKeRES Fu81Pa, 7K OHM x 8 21837 CAPOYCOT=aTRY
B25R22 1Rt Napibl ki NETwDRKeRES %egiPa, Tk OKY X B 91437 CAPDACOT=A4TRY
Kp5R23 1A15=p135 2 1 NETWORK=RES b=81P10,0% ONM x & 28uB0 181nag)35
b75R20 1AL0=0058 5 1 NETWORX=RES 2=31P10,0K OH™ X 8 284890 18100 05%
425R75 0B1 13069 L] 1 RESISTOR | 5% 84 Pa TCwoswthn 8042 Ba2n=lwlROe]
A258m1 S0bneqale 7 Is PUSHBUTTON SaITCH P,C, MOUNY 28480 S0a0mgu3e
2358m2 S0bNe9uTe 7 PUSHBUTTON SwITCH P, YOUNT 28489 S060m=R436
[ELE T S06N=9L86 7 PUSHBUTYON SWITCH P,C, “MOUMT 28480 50609436
B259ma So6Hedsle H PUSHBUTTON SaITeM P, MOUNT 28480 50609430
Ap59wS Subn=9436 7 PUSHBLITTON 8NITCH P,C, MQUHWT 28480 S060«G430
42588 5060=943%4 7 PUSHMBUTTION AwiTeW P L, MDUNT 28480 E0an=0uls
4258n7 30609438 T FUSMAUTTON AnITCW P.C, MOUNT 28480 S066=9u3b
4255w8 5040=843b 7 PUSHBUTTON SwITCH P,C, MOUNT 8480 5060=9434
A258WY 5040mGU36 7 PUSHRUTTON 8wITCH P,C, MOUNT 28487 S0ei=2438
L1258K10 SN60=q43b ki PUSHAUTTON SwlTCW P,C, MOUNT FLELTY 5080=9438
[FLETON Sh&neSuls 7 RUSHBUTTCON SwITCH P,C, MIUNT 28480 50609438
A255w1 2 S060=GU3s 7 PUSHBUTYON SWITCH P,C. MOUNT 28480 50609438
4255w1Y S5pa0=903b T PLUAMRITTON gwlTCH P L, wOUNT 28480 Shenwdulh
LELETIR 5060=9038 7 PUSHAUTTAON SalTCH P,C, MIUNT 28480 LICLELTS 1Y
A258wW1s Sobho=943b 7 PUBHRUTTON SaITCH P,C, MOUNT 28480 5060=9436
1258m1g S0ptm043y 7 PUSHBUTTON SWITCW P,L. WMOUNT 28480 Sitg=quddp
A258m17 TobN=941b 7 PUSHAUTTON SAITCH P.C, MQUNT 28480 R0bN=ule
APSSw1A Sopnedalb ? PUSHBLUTTON AwITCH P,C, MOUNT 2848 Ens0=9yle
A258w19 50b0=quls 7 PUSHRUTTON SwlTCH P,C. WMOUNY 28480 ShHp0wquls
4358wpn S0bit=943s ? PUSWRUTTON SWITAN P,C, MOUNY 28480 50h0aguln
EEL TR SOobPwUlh 7 PUSHBUTTON SwITCH P,C, MOUMY 28480 S0&0=9u18
APS8nR2 EQb0=0u38 ? PUSHBUTTOM SWITEn PG, YOUNT 2R48D S0s0=943s
A253um2% Eohu=94ls 7 PUSHBUTTON SwltCw P,C, WOUkT 28480 S0p0mSuTL
A25qn2d Sob0=3U3s ? PUSHBRUTTON SwltC™ P,C. WOUNY 28480 S060=9ulb
425gwek 5060938 T PUSHRUTTON SWITEH P,C, MDUNT 28480 £060=9436
Aa58w28 S5¢enafuls ? PUSHBUTTON 8S#ITCH P C, MOUNT 284b0 S0an=943s
a25aw2y S0e0=943s ? FUSHBUTTON SwITCH P,C, MOUNT 28480 S0sn=90l6
42%58neR S0b0wSu3E T FUSKALTTEN 3aITCH P,C, “OUNT 28480 SU60=Fu3b
4253w29 S060=9438 7 PUSHBUTTON 8SwITCH P,C, MOUNT 2848y S060=-9438
A258W3n 5060m9U38 7 PUSWRUTTON SWITCH P.C, “OUNT 28480 S050=9436
A25gwL L ELTS I 7 PUSHBUTTON gwlTCH P.C, MQUNT 28480 Susn=943b
A258w32 S0bNeGulb ? PUSWBUTTON 8wITcH P.C. MOUAT 28480 S0g0wdule
4258wW33 S060=9u5b ¥ PUSHBUTTOMN 8wITCH P.C. MOUNT ELEY-1 §0n0=9438
[ELETS T 5060eRu36 b PUSHBUTTON SwITEHM P,C, WOUNT 28udp Ensn=fule
[ELLER 1Y 50609436 7 PUSHBLUTTON SnalTCH P.C, MOUNT ELELD C0aN=9ult
4259037 EN&a0=5436 T PUSHBUTTON SalTCw PLL, MOUNT 28uB0 €0pN=fuds
AZ55W39 3101-2441 8 1 SW-PSHBTN 28480 A255W39
aa%5U1 1993-0%92 s i OIAPLAY.NUMaBEG JalMAR _43aM 2BuBn 5c82=78%)
42502 19900592 % DIGPLAY=NUMaSES J=CMAR ,43wH pBuBo 5082«74%)
425Uy 19900592 s ATAPLAY=NUM=BEG t=CHAR ,dles 28uRo §0R2=74%Y
A2Sus 1999«n592 s D18PLAYeNUMaSEGR {alMAR ,d3=M 28480 5082=755)
h25us 1990=05092 5 DISPLAY=AMeSEG JeCHAR _d3an 28480 Shp2e?psy
A25us 1990=0592 S DTI8PLAY=NUM=SEG {«CHAR ,d3an F1.EL.1 E082e7p5]
LE:1%) 199040592 5 DISPLAYaNUMBEG {elHAR _yleH 28480 Soa2eaTps]y
Az5Un 19900592 5 DI1SPLAYeNUM=GEGR {=CHAR [ ylen 28480 S0827553
A2SUe 1990=05099 5 DISPLAY=NUM=BEG 1aCHAR ,d3=n 28480 5082-76%3
A2%5U10 1990=0592 5 DISPLAYmAUMaSEG {oCHAR ,d3en 28080 5082-74653
A25U11 1990=n562 5 DISPLAY=AUMaSEG 1aCHAR ,d3an 2BUBD 50g2=7853
435012 1880047 5 3 TRANSISTOR ARRAY 16=PIN 13608 ULNe2nO3A
a25113 1R2o=t200 5 2 IC TNV TTL LA wFX n129% SNT4LI3BSN
A2%u1y 1R29=i 033 b 2 IC SHF&RGTR TTL L8 Re8 JERIAL=IN PRL=0OUT n129% gNTALAeUN
a25U15% 1858a0047 5 TRANSISTOR ARRAv {e=PIN 13006 ULN=20014
YL 1820=t200 5 TC INY TTL {8 HWEX 0129% SNTULIOSN
42%017 1A20=1 433 b IC AHF=RGTR TT_L {8 =8 SERIALeIN PRL=QUT 0129% §NY4L 818N
&25UtA 1AS8.004T 5 TRANSISTOR ARRAY 14=PIN 13608 Ukh=20032
k25119 1R20=1730 s 1 IC FF TTL LS DatYPE POS=EDGESTRIS {OM u1295 SNTUL82T 3N
L ITED 1R2Det 112 ) 1 IC FF TTL LS Da=TYPE POSEDGE=TRIG n129% SNTULSTUN
A25yu21 1820=tU3R 1 1 IC wuXR/NATA=SEL TTL LS 2=TO=i=LINE QuaD n129% SHTULSPSTAN
1200-0473 1 SOQCKET-IC 16 DIP 28480 1200-0473
12G0-0638 1 SQCKET-IC 14 DIP 28480 1200-0638
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Table 6-3. Replaceable Parts

rence PPart |Ic P Mfr
Referenc H p| Qty Description Cod Mfr Part Number
Designation | Number ode
CHASS1S AND CHASSTS MOUNTED COMPONENTS
Bl 03375-6161% 1 FAN CWITH CABLE) 28480 03325-61612
c1 0150-0012 1 C-F  .0luF 1000 V¥ 28480 0150-0012
c2 0150-0012 3 1 CAPACITOR-FXD .01 UF 1KV 28480 0150-0012
c3 0160-0012 4 1 CAPACITOR-FXD .01 UF 1KV 28480 0160-0012
C4 0160-0012 4 1 CAPACITOR-FXD .01 UF 1KY 28480 0160-0012
C5 0160-0012 4 1 CAPACITOR-FXD .01 UF 1KV 28480 0160-0012
C33 0160-4571 1 C-F .1 uF .20 28480 0160-4571
cz02 0160-4571 1 C-F .1 uF .20 28480 0160-4571
203 016D-4571 1 Jec=F .1 yF .20 28480 0160-4571
205 0160-4571 1 Jc-F .1 uF .20 28480 0160-4571
5041-2302 2 1 75 @ CONN PLASTIC INSERT (3338A) 28480 5041-2302
5041-23G1 1 1 75 0 CONN PLASTIC INSERT (3336A/001) 28480 5041-2301
5041-1493 1 150 2 CONN PLASTIC INSERT ({3336A) 28480 5041-1493
5041-1493 1 600 @ CONN PLASTIC INSERT (3336A) 28480 5041-1493
5041-1469 ¢ 1 75 0 CONN PLASTIC INSERT (33368) 28480 5C41-1489
5041-1466 7 1 75 {t 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
65041-1487 1 135 @ CONN PLASTIC INSERT (3336B) 28480 5041-1467
5041-1600 1 1 600 1 CONN PLASTIC INSERT (3336B) 28480 5041-1600
El 9100-3875 1 | CONNECTOR, PWR 28480 9100-3875
F1 2110-0001 1 FUSE - 1 AMP 250V NB 4703 312001
F1 2110-0012 1 FUSE - .5 AMP  250% NGB 28480 2110-0012
FX1 2100-0543 1 FUSE HOLDER 06328 FECO031.1603
FxCl 2110-0545 1 FUSE HOLDER CAP 06328 FEKO31.1613
Jl 03336-61614 1 50 OHM CONN  (3336C) 28480 03336-51614
03336-61612 1 75 OHM CONMN  (%336AD) 28480 03336-61612
03336-61615 1 75 OHM CONN  (3336A/001) 28480 03336-6161%
03336~61610 1 75 OHM CONN  (33368) 28480 03336-61610
03336~61611 1 75 OHM CONN  (3336B/001) 28480 03336-61611
Jz 03336-61613 1 75 OHM CONN  (3336() 28LE0 03336-61613
1250-1116 2 124 OHM CONN  (33368) 28480 1250-1116
1250-1053 2 124 OHM CONN  (3336B/001) 28480 1250-1053
1251-5586 1 150 OHM CONN  [33364) 28480 1251-5586
g3 1251-5790 2 I35 OHM CONN (3336A) 05057 M-114B
J4 1251-5586 i 600 OHM CONN  (3336A) 28480 1251-5536
1251-5790 1 600 OMM CONN  (3336B) 28480 1251-5790
J§ THRU J16 1250-1558 12 | ADAPTER - (OAX STR F-BNC F-RCA-PHONO 28480 1250-1558
MP i 03336-64302 1 PNL, DRESS LWR (3336A} 28480 03336-64302
MP 1 03336-64301 1 | PNL, DRESS LWR (3336B) 28480 03336-64301
MP1 033316-G4303 1 | PN, DRESS LWR (3336() 28480 03336-64303
Mp2 5040-6928 1 | DIVIDER STRIP 28480 5040-5428
MP3 03336-29301 1 PNL, DRESS UPR {3336A) 28480 03336-29301
MP3 03336-29302 1 PNL, DRESS UPR (33368) 28480 03336-29302
MP3 03336-29303 1 PNL, DRESS UPR  (33360) 28480 03336-29303
MPY 03336-60201 1 FRONT SUB PANEL 28480 03336-60201
MES 5020-8803 1 FRONT FRAME 28480 5020-8803
MP 6 5040-7202 1 | TrRiM, TOP 28480 5040-7202
MP7 5020-8837 4 | CORNER STRUT 28480 5020-8837
MPE 5060-9880 2 | PNL, SIDE 28480 5060-9880
MPY 5040-7219 2 | STRAP MDL CAP - FR 28480 S040-7219
MF10 5060-9804 2 | STRAP HDL - 18& IN 28480 5060-9504
MP11 5040-7220 2 | 5TRAP HOL CaP - R 28480 5040-7220
MP12 5060-9835 1 TOP COVER 28480 5060-9835
MP13 03336-60202 1 PNL, REAR 2B480 03336-60202
MPI1L 5020-8804 1 REAR FRAME 28480 5020-83804
MP15 D3336-B6h02 1 | MAIN FRAME 28480 03336-66602
MPLE 5040-4527 1 FASTENER 28480 5040-4527
MP17 5001-0439 2 | TRIM, SIDE 28484 5001-0439
MP18 5060-9847 1 BTHM COVER 28480 5060-9847
MPLY 5040-7201 4 | Foor 28480 5040-7201
MP20 1460-1345 2 | TILT, STAND 28480 1460-1345
MPZ1 03325-611061 1 HT SINK ASSY 28480 03325-61101
MPZ2 3150-0228 1 FILTER, SCREEN 28480 3150-0228
MP23 3150-02%27 1 FILTER, FOAM 78480 3150-0227
MP 24 3160-0201 1 FAN, GRILL 28480 3160-07201
MP25 1400-0783 CLAMP-CABLE .25-DIA .438-WD NYL 284B0 1400-0743
MP26& 5040-6598 1 LIGHT FIPE 28480 5040-6598
WPy 00310-48801 20 | WASHER, SHLDR 28480 08310-48801
MP2 3050-0604 8 ] WMASHER, FL 28480 3050-0604
MP29 D360-1083 4% | TERMINAL, SLDR LUG 28480 1060-1089
R1 0683-1015 1 | RESISTOR 100 5% .25W 01607 CB1015
T1 LI0-0480 1| TRANSFORMER, POWER 28480 9100-9480
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Table 6-3. Replaceable Parts

Reference HP Part 1c| S Mfr

. g 1 Description Mfr Part Number

Designation | Number |P Y P Code

CHASS5TS (LCGNT'D)

Wl 03336-61652 1| GABLE, STGNAL 50 0HM  (33IBA/BD 2E48D 0D3336-61602

Wl D3336-61614 i CABLE, SIGNAL 50 OHM {3336C) Z84L80 035336-61614

W2 03336-61h12 i | CABLE, SIGNAL 75 OHM ([3336A3 28480 03336-61612

W2 D333H-6151% 1 | cABLE, SiGNAL 75 OHM  (3336A/0010 ZRURD 03336-61615

w2 B3336-61610 1 | CABLE, STGNAL 75 OHM  (353368) 25433 03336-61610

LH N3336-62611 1 | cABLE, STGNAL 75 OHM  (333EB/001D 28480 05536-61611

W2 03336-61613 1 | cAaBLE, SIGRAL 75 OH¢ (333503 28480 D33I6-61613

W3 P/0 03336-61601 1 CABLE, 20 - 60 MHY 28480 P/O 03336-B16AG1
(8120-2585) UNMARKED W3 28480 (8120-75B53%

Wl P/0 03336-51601 L | CARLE, ExT LWL 28430 FUO B3336-61001
(R120-2585) UNMARKED Wi 284480 [H120-2585%2

W5 P70 (G3336-61601 1 b CABLE, SYNE 28440 PID O03336-61501
(R120-2565) UHMLRXED W5 28480 [8120-2585)

Wh B3336-66512 1 | ca®tE, HP-I1B, INGLUDES A12 PC BUARD 28480 U5536-66512

W7 P70 03336-61601 1 CABLE, AMPTD MOD 23450 F/0 D3336-51601
(B120-25852 UKMARKED WY 28480 CB120-2585%

W8 PO 03336-51601 1 | cABLE, 40 KHZ 2BH30 F/O 03356-61601
C8120-25852 UNMARKED W8 28480 (2120-2585)

Wa P/ 03336-61601 1 CABLE, 2 MHZ ZRUBD /O 03336-61E60G
[8120-25B7) UNMARKED W9 IR0 (#120-2585)

Wi F/0 03336-51601 1 | caBLE, 1 MHZ REF DUT 28481 RO OD3536-61601
(8120-2587D UNMARKED WLO 2EHB0 (H120-2587)

Wil P/ 03336-61601 1 | CABLE, EXT RET IN 28480 P/ G3336-61601
(8120-25862 UNMARKED W11 PRLED {8170-2586D

W12 03325-6160% 1 | caBLE, 7 BLANK 25480 B3325-61000

W13 03325-51619 1 | CABLE, MARKER 28480 03325-61619

Wit 03325-61620 1 | CcABLE, X DRIVE JR4HDO 03325-61620

W1s 03325-61606 1 | caBLe, vio 2H480 03325-61605

W1E 03325-561607 t | CABLE, PHASS MUDF 2Ri30 05325-61607

W17 13125-61608 1| caBLE, PHASE DET 2B4E0 03325-6160%

W18 03325-61609 CABLE, % & H 23480 03325-51609

W19 D3325-61610 CABLE, DVENM DU (OPT DO&D 25481 B313525-61610

W22 D3325-61611 1 | CABLE, DC SUPPLY PRI 03325-61611

W23 03325-61603 1 | cABLE, aLr 28480 03325-61603

W2k 03325-61609 1 | cesle, MIXER ZRUED 05325-61609

W25 03325-61612 1 | cABLE, FAN, INCLUDES FAN (B1) 28480 03325-616172

Wih 03325-61613 CABLE, HP-1B POWER PRLEN B3I325-61613

W7 03325-61614 CABLE, KEYBOARD, RIBBOM 28430 03325-61614

w29 03325-61616 1 CABLE, OWEN FOWER (OPT 001D 2848 03325-61616

WiD 03336-61616 1| CABLE, ATTEN CONTROL 28480 03336-61616

W30 03336-61617 1 ] fABLE, ATTEN CONTRODYT £OPT 0453 FERER B3356-61617

W3 8120-3108 k] 1 CABLE, MULTICONDUCT 28480 812G-3108

w3z 8§120-3108 a9 1 CABLE, MULTICONDUCT 28480 8§120-3108

W33 §120-3108 9 1 CABLE, MULTICONDUCT 28480 8120-3108

Wik B120-1378 1 | £aBlE, AC POWER 28430 Blz0-1378

w35 03336-61601 1 | CABLE assy, TROLJDES W3, Wi, W5, W7, W8, WO, 28480 03336-61601

Wil

wW3ib 03336-6161¢ 1 CABLE, OUTPUT CONTROL IBLA0 03336-61618

W37 03325-61625 1 | caBLE, + 15 v UNREG 28480 03325-63623

W40 0333661803 4 1 CABLE, SIGNAL 50 OHM, AMP OUT (3336A/B) 28480 0333661603

W40 03336-61602 3 1 CABLE, SIGNAL 50 OHM (3336C) 28480 03336-61602
1251-4288 1 STRAIN RLF (USED ON W27) 28480 1251-4288
1250-1499 1 BNC TO BNC REF JUMPER 28480 1250-1489
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