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Certification and Warranty ~

CERTIFICATION  Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-Packard further
certifies that its calibration measurements are traceable to the United States
National Institute of Standards and Technology (formerly National Bureau of
Standards), to the extent allowed by that organization’s calibration facility, and to
the calibration facilities of other International Standards Organization members.

WARRANTY  This Hewlett-Packard instrument product is warranted against defects in
' material and workmanship for a period of one year from date of shipment.
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
retumned to HP from another country.

HP warrants that its software and firmware designated by HP for use with
an instrument will execute its programuming instructions when properly
installed on that instrument. HP does not warrant that the operation of the
instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF  The foregoing warranty shall not apply to defects resulting from improper
WARRANTY  OF 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. HP
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

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

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

For any assistance, contact your nearest Hewlett-Packard Sales and Support Office.
Addresses are provided at the back of this manual,
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Safety Considerations_

GENERAL

BEFORE APPLYING
POWER

SAFETY EARTH
GROUND

{ Safety Symbols

This product and related documentation must be reviewed for familiarization
with safety markings and instructions before operation.

This product is a Safety Class I instrument (provided with a protective earth
terminal).

Verify that the product is set to match the available line voltage and the correct
fuse is installed. Refer to instructions in this appendix.

An uninterruptible safety earth ground must be provided from the mains power
source to the product input wiring terminals or supplied power cable.

Instruction manual symbol; the product WARNING

/—\ will be marked with this symbol when itis  THIS DENOTES A HAZARD. IT CALLS ATTEN-
necessary for the user to refer to the in-  TION TO A PROCEDURE, PRACTICE, OR THE

struction manual.

LIKE, WHICH, IF NOT CCRRECTLY PER-
FORMED OR ADHERED TO, COULD RESULT

BEYOND A WARNING SIGN UNTIL THE INDI-
CATED CONDITIONS ARE FULLY UNDER

6 Indicates hazardous voltages. IN PERSONAL INJURY. DO NOT PROCEED
—L

Indicates earth (ground) terminal.

STOOD AND MET. :

indicates terminal is connected to chassis

/717 OR L. when such connection is not apparent. CAUTION

’\/ Alternating current.

Direct current.

Safety Information

This denotes a hazard. It calls attention to an
operating procedure, practice, or the like,
which, if not correctly performed or adhered to,
could resuilt in damage to or destruction of part
or all of the product. Do not proceed beyond a
CAUTION sign until the indicated conditions
are fully understood and met.

WARNING

Any interruption of the protective grounding conductor (inside or outside the
instrument) or disconnecting the protective earth terminal will cause a potential
shock hazard that could result in personal injury. (Grounding one conductor of
a two conductor outlet is not sufficient protection.)

Whenever it is likely that the protection has been impaired, the instrument must
be made inoperative and be secured against any unintended operation.

If this instrument is to be energized via an autotransformer (for voltage reduc-
tion) make sure the common terminal is connected to the earthed pole terminal
(neutral) of the power source.

Instructions for adjustments while covers are removed and for servicing are for
use by service-trained personnel only. To avoid dangerous electric shock, do not
perform such adjustments or servicing unless qualified to do so.

For continued protection against fire, replace the line fuse(s) only with 250V
fuse(s) of the same current rating and type (for example, normal blow, time
delay). Do not use repaired fuses or short circuited fuseholders.

When measuring power line signals, be extremely careful and always use a step-
down isolation transformer whose output voltage is compatible with the input
measurement capabilities of this product. This product’s front and rear panels
are typically at earth ground, so NEVER TRY TO MEASURE AC POWER
LINE SIGNALS WITHOUT AN ISOLATION TRANSFORMER.

ii




Safety Considerations

Safety Information (Continued)

ACOUSTICNOISE  LpA 47dB at operator position, at normal operation, tested per ISO 7779.
EMISSION: All data are the resuits from type test.

GERAeUSCHEMISSION: LpA 47 dB am Arbeits platz, normaler Betrieb, geprueft nach DIN 45635
Teil 19. Die Anbagen beruhen auf Ergebnissen von Typpruefungen.
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1-1. SECTION GUIDE

1

This section provides you with procedures for testing the electrical performance of the
HP 5361B Pulse/CW Microwave Counter, by using the specifications listed in Appendix A as
performance standards. Three kinds of testing are described: operation verification, HP-IB

verification, and complete performance testing.

1-2. Where to Find Important Topics

FM Tolerance

GATE/ARM IN Test

INPUT 1: Pulse Sensitivity
INPUT 1: CW Sensitivity
INPUT 2: CW Sensitivity
Operation Verification Record
Performance Test Record
Power-up Self Check

Pulse Envelope Tests

Pulse Frequency Profile Test
Recommended Test Equipment
(under Equipment Required section)

1-3. Section Summary

Operation Verification

HP-IB Verification

Complete Performance Testing
Equipment Required
Calibration Cycle

HP-IB Verification Program

pg. 1-25

pg. 1-30

pg- 1-8/1-21
pg. 1-6/1-20
pg- 1-4/1-19
pg- 1-15

pg. 1-17

pg- 1-3

pg. 1-27/1-30
pg. 1-24

pg. 1-2

pg- 1-2/1-3
pg. 1-2/1-11
pg. 1-2/1-19
pg. 1-2

pg- 1-3

pg. 1-36
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1-4. OPERATION VERIFICATION

If you suspect the HP 5361B is not working correctly, you may perform the operation
verification procedure. This procedure is an abbreviated set of tests that give a high degree of
confidence the instrument is operating properly without performing the complete
Performance Test. An Operation Verification would be useful for incoming inspection, routine
maintenance, and after instrument repair.

1-5. HP-IB VERIFICATION

The HP-IB verification program, allows you to exercise the instrument through most of its
command set via the HP-IB interface. The program is written for a Series 300 HP 9000 as the
controller. If the instrument successfully completes all phases of the verification program,
there is a very high probability the HP-IB interface and the counter are working properly. The
HP-IB program is available on a disk, HP Part No. 05361-13501 (3 1/2" media) and
05361-13052 (5 1/4" media).

1-6. COMPLETE PERFORMANCE TESTING

The complete Performance Test procedures begin immediately following the HP-IB
verification subsection. All tests can be performed without access to the inside of the
instrument.

1-7. EQUIPMENT REQUIRED

The equipment required for all test procedures in this section is listed in Appendix B
{(Recommended Test Equipment). Any equipment that satisfies the required characteristics
given in the table may be substituted for the recommended models.

1-2
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1-8. CALIBRATION CYCLE

The HP 5361B requires periodic verification of correct operation. You should use the operation
verification procedure at least once every year, depending on environment and use. A full
calibration procedure, including adjustments and a full performance test, should be performed
at least once every 6 months for instruments equipped with the standard TCXO timebase, at
least once a year for instruments equipped with the Option 001 Oven Oscillator Timebase, and
once every 5 years for instruments equipped with the Option 010 High Stability Timebase.
When you use these calibration cycles, kHz accuracy of the HP 5361B is ensured.

1-9. Test Specifications with Option 006

All test and verification procedures described in this section are intended for testing of the
standard HP 5361B. If Option 006 (Limniter) is installed the sensitivity specifications of the
counter will be different from the standard instrument. If your HF 5361B is so equipped, use
the same procedures as for the standard instrument, but observe the option specifications
listed in Appendix A, Table A-1, as performance standards.

NOTE

The following operation verification and performance test procedures require meas-
uremnent of the actual input sensitivity of the 5361B. The actual sensitivity MUST be
measured as follows:

1. Before measuring, be sure to calibrate the power meter according to the freqdency
calibration data provided on the power sensor to be used in the test.

2. To measure actual sensitivity, decrease the input level to the counter until it stops
counting, then slowly increase the input level until the counter measures the input
properly (as defined by the particular procedure being performed).

1-10. OPERATION VERIFICATION PROCEDURE

1-11. Power-Up Self Check

1. Before connecting the power cord and switching on the instrument, be sure that
the line voltage selector is properly set, the correct fuse is installed, and all safety
precautions have been observed.

2. Set the POWER switch to the ON position and verify the Power-up Self Check
routine, as follows:

a. Immediately after switching the power on, the counter performs a starburst
display test in which all segments of the liquid crystal display are turned on.

1-3
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The display should remain in this state for about three seconds. Check that no
segments are missing.

b. If any of the internal tests fail, the results of the first test failing will be
displayed after the display test and EFUN 54 display. Pressing the
RESET/LOCAL key will display the next test, if any, failing. When all failing
tests have been displayed, the HP-IB address will be displayed for about two
seconds. If all tests pass, the HP-IB address will be displayed immediately
after the display test.

¢.  After the HP-IB address is displayed, the counter should go into the
measurement mode last selected (if the counter had previously been left in
Standby), or into the Auto mode with defaults set as described in Section 2 (if
AC power had previously been disconnected from the counter).

d. If a FAIL message is displayed during the Power-Up Self-Test, refer to
troubleshooting procedures in Section 5, Service, for information about
specific diagnostic failures.

3. Enter results of the Power-Up Self-Test on the Operation Verification Record
(Table C-3).

1-12. INPUT 2, CW Counting Check
1. Set the counter to the Input 2, 50 2 imnpedance mode by pressing the 50 Q key.

2. Connect the rear panel I0MHZ OUT BNC to the front panel INPUT 2. Verify that
the instrument displays: 10 060 000 (=1 Hz).

3. Enter results on the Operation Verification Record.

1-13. INPUT 2, 10 Hz - 525 MHz CW Input Sensitivity Test

The foliowing test is in two parts, Setup 1 for 50 MHz to 525 MHz, and Setup 2 for 10 Hz to
20 MHz.

Specification: 50 €: 10 MHz - 525 MHz, 25 mV rms
1 M €: 10 Hz - 80 MHz, 25 mV rms

Description:  The counter is set to the 10 MHz - 525 MHz range, 50 Q impedance, and a
25 mV rms (-19.3 dBm) signal is applied to Input 2 as shown in Figure 1-1. The
test generator is set to selected frequencies and the 53618B is checked for proper
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counting. The counter is next set for IMQ impedance, a 25 mV rms (-19.3
dBm) 80 MHz signal is applied to INPUT 2 through a 50 Q feedthrough, and
the counter is checked for proper counting. The test setup is changed to Setup
2 to test the 10 Hz - 20 MHz range as shown in Figure 1- 2.

ge—

HPS4 2014 OSCILLOSCOPE l:'lP834{}B

10MHz REF
QUT

]
@ ! ® 0 0 eYeY oY) 3

500 PULSE
QUTRUT

HPELGIC OPT 10
HP116678 I FIXED ATTENUATOR
POWER 0.

HPBL85A .
POWER SENSOR J

Figure 1-1. Setup 1: CW/Pulse, 10 MHz - 26.5 MHz

Set the counter to the 10 MHz - 525 MHz range, 50 & impedance, by pressing the
50  key.

Set the 8340B to 50 MHz and an output level of 25 mV rms (~19.3 dBm) as
measured on the 436A Power Meter. Measure actual sensitivity and verify that the
5361B counts properly at 50 MHz, 100 MHz, 250 MHz, and 525 MHz. Enter the
results in the Operation Verification Record (Table 1-2).

Insert a 50 Q feedthrough between the 11667B power splitter and INPUT 2 of the
counter. Press the 1M Q key on the counter to select the 1M Q impedance, 10 Hz -
80 MHz input.

Set the 8340B to 80 MHz and a level of 25 mV rms (-19.3 dBm) as measured on the
436A Power Meter.

Verify that the 5361B counts properly at 80 MHz at 25 mV rms, and enter the result
in the Operation Verification Record. §
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Figure 1-2. Setup 2: INPUT 2, 10 Hz - 20 MHz

6. 5361B settings are the same as in the 80 MHz test (INPUT 2, IM Q).

7. Connect the 3325A to INPUT 2 of the counter via a 50 Q feedthrough. Set the
3325A for an output of 25 mV rms (-19.3 dBm) at 10 Hz.

8. Verify that the counter counts properly at 10 Hz, 50 kHz, 1 MHz, 10 MHz, and
20 MHz. Enter results in the Operation Verification Record.

1-14. INPUT 1, 500 MHz - MAX GHz CW Input Sensitivity Test
The following procedure checks the input sensitivity of input 1 for CW signals.

Specifications: Refer to Table 1-2, Operation Verification Record, on page 1-15 for CW input
sensitivity specifications.

Description:  The counter is set to the 500 MHz - MAX GHz range and the appropriate input
signal is applied to INPUT 1 as shown in Figure 1-1. The generator is set to
various frequencies/levels and the actual sensitivity of the HP 5361B is then
measured.

1. Set the counter to INPUT 1, Automatic mode by pressing the AUTO key.

2. Connect the equipment as shown in Figure 1-1 (INPUT 1 path}. Do not install the 10
dB attenuator pad for CW measurement.

3. Set the 8340B to 500 MHz, -28 dBm (20 dBm for Opt. 026/040), as measured on
the 436A.
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Figure 1-3. Setup 3: CW/Pulse 26.5 MHz - 40 GHz

4. Measure the actual sensitivity at 500 MHz, 1 GHz, 5 GHz, and 12.4 GHz. (V erify
the signal level with the 436A Power Meter at each of these frequencies.) Enter the
actual sensitivity result in the Operation Verification Record.

5. Set the 8340B to 18 GHz, -23 dBm (20 dBm for Opt. 026/040), as measured on the
436A.

6. Measure the actual sensitivity at 18 GHz and 20 GHz. (Verify the signal level with
the 436A Power Meter at each of these frequencies.) Enter the actual sensitivity
result in the Operation Verification Record.

7.  If the counter under test has option 026/ 040 installed, measure the actual
sensitivity at 22 GHz and 26.5 GHz. (Verify the signal level with the 436A Power
meter at each of these frequencies.) Enter the actual sensitivity results in the
Operation Verification Record.

8. If the counter under test has option 040 installed, continue with the following test
steps and refer to Figure 1-3. Connect the equipment as shown in Figure 1-3. For
CW mesurements DO NOT pulse-modulate the 8340B with the HP 5359A.

9. Set the 5361B to INPUT 1, Automatic mode by pressing the AUTO key.
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10. Measure the actual sensitivity at 30 GHz, 34 GHz, and 40 GHz as follows:

a. Set the 8340B to 15 GHz, and set the level for +17 dBm output from the 8349B
Amplifier (as indicated on the 83498 front panel display).

b. Add attenuation by adjusting the R382A Precision Attenuator until the
counter stops measuring, then decrease attenuation until the counter begins
correct measurement.

c. Note the doubled frequency (30 GHz) power reading on the 436A, add +10 dB
to the reading, and subtract the value of the R382A attenuator setting to obtain
the sensitivity level of the counter.

d. Repeat the above steps at 34 GHz and 40 GHz (17 and 20 GHz input to the
source module, respectivly).

11. Enter the actual sensitivity result in the Operation Verification Record.

1-15. INPUT 1, 500 MHz - MAX GHz Pulse Input Sensitivity Test

Peak pulse power cannot be directly read from a power meter. Therefore, the following pulsed
RF amplitude power relationship is presented as an example of how to interpret pulsed RF
power readings. Refer to Figure 1-4 for amplitude/time waveform relationship.

~25 N W — — o pnirem————————— L 1 e S S0 1 o o o e o ek e pr—

“20.8 dorn—— =] T e e e e I

pomssss P OICAG sncssdiimnt

6500ns

Figure 1-4. Pulsed RF Amplitude/Time Relationship

For pulsed RF signals having the same peak power level as an equivalent CW signal, a power
meter will average the pulse power level and display a lower reading. This must be taken into
account to arrive at the required peak pulse power when setting up the source power level.
The relationship is as follows:

Power Meter Reading =Required Input Power +10 log Pulse i:;sei::ggt; F——

1-8
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The example in Figure 1-4 works out as follows:

Power meter reading = - 25 dBm + 10 log %%

=~ 25dBm + (- 4.8 dBm)
=-29.8 dBm

-29.8 dBm is what the power meter will read if the above signal conditions are used.

INPUT 1 PULSED RF SENSITIVITY TEST (500 MHz - MAX GHz)

The following specifications, setup illustration, and test steps describe the INPUT 1 pulsed RF
sensitivity for the HP 5361B within 500 MHz - MAX GHz frequency range. Figure 1-1 shows
the test setup.

Specifications: Refer to Table 1-2, Operation Verification Record, on page 1-15 for pulse input
sensitivity specifications.

1. Connect the 5359A output to the 8340B Pulse Modulation i.nput.

2. Set the HP 5359A for a pulse width of 200 ns and a pulse period of 600 ns. Set the
polarity to norm. and pos.; amplitude to midrange, and offset to off.

3. View the pulse on the oscilloscope to make final adjustment. The waveform time

relationships should match those shown in Figure 1-4 with pulse amplitude at 2.0V
nominal.

4. Setthe HP 436A Power Meter for auto range (Range Hold button OUT and dBm
Mode).

5.  Set the HP 8340B Synthesizer to 500 MHz and output power level for a reading of
~22.8 dBm (~14.8 dBm for Opt. 026/040) on the 436A power meter, remember that:

Power meter reading =- 28 dBm + 10 log %% +10dB

=-28 dBm + (- 4.8 dBm) + 10 dB
=-22.8 dBm

6. Power-up the HP 5361B counter and observe automatic selection/display of pulse
mode and measurement. If Option 040 is installed, select the Low Band by pressing
the SET/ENTER then FREQUENCY keys so that “LOWER FREQ BAND" is
displayed.

Performance Tests
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7. Verify that the HP 5361B counts correctly at 500 MHz, 1 GHz, 5 GHz, and
12.4 GHz.
NOTE

The count accuracy of the HP 53618 is shown in Graphs 2 and 3, Resolution and Gate
Error, of the Appendix A Specifications for a 200 ns pulse when the counter is
phase-locked to a house standard.

10.

11

12.

13.

14.

15.

16.

17.

1-10

Change the power level from -22.8 dBm to -17.8 dBm (~14.8 dBm for Opt.
026/040) and verify that the HP 5361B counts correctly at 18 GHz and 20 GHz.

Enter the actual sensitivity results in the Operation and Verification Record.

If the counter under test has option 026/040 installed, measure the actual
sensitivity at 22 GHz and 26.5 GHz and change the power level to ~14.8 dBm as
measured with the 436 A power meter.

Enter the actual sensitivity result in the Operation Verification Record.

If the counter under test has option 040 installed, refer to Figure 1-3 for the test
setup.

Pulse modulate the 8340B with the output of the 5359A for a pulse width of 200 ns
and a pulse period of 600 ns.

Set the polarity to NORM. and POS.; pulse amplitude to 2V and offset to OFF.

View the pulse on an oscilloscope to make final adjustment. The waveform time
relationship should match that shown in Figure 1-4 with a pulse ampiitude of 2V.

Set the counter to INPUT 1, Automatic mode by pressing the AUTO key. If Option
040 is installed, select the High Band by pressing the SET/ENTER then
FREQUENCY keys so that “HIGHER FREQ BAND” is displayed.

Measure the actual sensitivity at 30 GHz, 34 GHz, and 40 GHz as follows:

a. Set the 8340B to 15 GHz, and set the level for a +17 dBm output from the
8349B amplifier (as indicated on the 8349B front panel display).

b. Add attenuation by adjusting the R382A Precision Attenuator until the

counter stops measuring, then decrease attenuation until the counter begins
correct measurement.

¢. Note the doubled frequency (30 GHz) power reading on the 436A, add +10 dB
to the reading, and subtract the value of the R382A attenuator setting to obtain
the sensitivity level of the counter.
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d. Repeat the above steps at 34 GHz and 40 GHz (17 and 20 GHz input to the
source module, respectively).

18. Enter the actual sensitivity result in the Operation Verification Record.

1-16. HP-IB VERIFICATION

The program listed at the end of this appendix exercises the HP 5361B through various
operating modes via the counter’s HP-IB interface. If the counter successfully completes all
phases of the verification program, there is a high probability that the HP-IB interface (A1l
Assembly) is operating correctly. You'll need to pass all check points of the verification
program. Refer to the Figure 1-5.

This program is not intended to be an automated test system for operation verification of the
entire counter, but rather an aid to verify that the HP-IB interface is handshaking properly,
sending valid data to the controller, and controlling the counter properly. If the HP 5361B does
not respond as described, refer to A11 HP-IB Interface Assembly troubleshooting in Section 5
of the Service manual.

- To perform the verification, set up the HP 5361B, HP 9000 Series 200/300 Controller, and
--signal source as shown in Figure 1-5. The program will function with any valid HP-IB address
set for the counter. The first setup is for CW signal verification only and is used for program
check points 12, 13, 14, and 15. The second setup is a minor variation of the CW setup that
. verifies pulse signal operation for program check point 16.

1-11
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Figure 1-5. Setup: HP-IB Verification, CW/Pulse

1. HP-IB CW verification procedure.

a. Set the HP 8340B sweep oscillator for 1 GHz at 0 dBm.

b. (Do not pulse modulate the HP 83408 at this time.)

¢. Begin program execution, enter “5361A /B”, and press RUN.
2. HP-IB Pulse verification procedure.

a. Set the HP 8340B sweep oscillator for 1 GHz at 0 dBm.

b. Set the HP 5359A for a pulse width of 100 ns and a pulse period of 600 ns. Set
the polarity to norm. and pos.; amplitude to midrange, and offset to off.

¢. Observe the pulse signal on the oscilloscope using a 50 Q termination for final
adjustment. The waveform should conform to the one defined in Figure 1-5.

d. When the pulse is correctly set, continue the program to check point 16.

1-12
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e. The program is listed at the end of this appendix may be keyed into the
Controller, or may be loaded from an HP-IB Verification Diskette, HP P/N
05361-13502 (5 1/4" media) and 05361-13501 (3 1/2" media). To run the
program on the disk, insert the diskette into the Controller, load the program
“5361A /B”, and press RUN.

The program goes through 17 checkpoints, including a test to verify remote response at all
legal addresses (Checkpoint 17). At the conclusion of each checkpoint, the operator is
requested to enter the results of the current checkpoint. These results are stored and can be
printed upon completion of the program. Table 1-1 is a sample of the results of the HP-IB
Verification program. The actual printed results should be attached to the Operation
Verification Record (Table 1-2).

Various checkpoints throughout the program ask the operator to verify that the counter’s
OPEN annunciator is on, as well as other annunciators. Note that if a signal is present at the
appropriate input, the OPEN annunciator should be flashing at a rate proportional to the
sample rate.

1-13
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Table 1-1. Sample HP-IB Verification Listing

CHECKPOINT SUMMARY: HP-IB VERIFICATION RESULTS:

1 Remote, Local Lockout, Local CHECKPOINT RESULTS

2 Self Check ('TEST?") 1 PASS

3 "DISPLAY’ 2 PASS

4 'INIT” & 'RESET’ 3 PASS

5 ‘REF" & "OVEN’ 4 PASS

6 ‘ERRY 5 PASS

7 'SET & 'SET? 6 PASS

8 "LOWZ' & "HIGHZ' 7 NOT PERFORMED

9 'SAMPLE’ & ‘TRIGGER’ 8 PASS

10 "RESOL” & "HIRESOL’ 9 PASS

11 ‘OFFSET’, "SCALE’ & 'SMOOTH’ 10 PASS

12 TAUTO & 'MANUAL' 11 PASS

13 "FMRATE’ 12 PASS

14 'SRQMASK’ 13 PASS

15 ‘DUMP 14 PASS

16 "PULSE MEASUREMENT 15 PASS

17 CHECK ALL ADDRESSES 16 NOT PERFORMED
17 PASS

1-14
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Table 1-2. Operation Verification Record

erjormance 1esrs

Hewlett-Packard Model 53618
Pulse/CW Microwave Counter

Repair/Work Order No.
Serial Number: Temperature:
Test Performed By: Relative Humidity:
Date: Post Calibration Test: []
Notes: Pre Calibration Test: [J
TEST
TEST RESULTS SPECIFICATION
Power-Up Self Test Pass ___ Fail____
INPUT 2, Counting Check Pass___ Fail___
INPUT 2, 10 Hz-525 Mz ({record actual
Input Sensitivity Test {50 /1M Q): sensitivity)
50 50 MHz 25 mV ms
100 MHz (~19.3 dBm}
250 MHz
525 MHz
1M Q: 10 Hz
50 kHz
1 MHz
10 MHz
20 MHz
80 MHz
INPUT 1, 500 MHz - MAX GHz 26.5 GHz 40 GHz
CW input Sensitivity Test: 20 GHz {Cpt. G286} {Cpt. 040}
500 MHz —~28 dBm —-20 dBm —20 dBm
1 GHz
5 GHz
12.4 GHz
18 GHz —23 dBm
20 Gz -23 dBm
22 GHz
26.5 GHz -20 dBm ~20 dBm
30 GHz N/A —18.7 dBm
34 GHz -17.2 dBm
40 GHz -15 dBm
HP-IB Verification Pass___ Fail __
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Table 1-2. Operation Verification Record (Continued)

Hewlett-Packard Mode] 5361B
Puise/CW Microwave Counter

TEST
TEST RESULTS SPECIFICATION
INPUT 1, 500 MHz - MAX GHz 26.5 GHz 40 GHz
Puise Input Sensitivity Test: 20 GHz {Opt. 026) {Opt. 040)
500 MHz -28 dBm -20 dBm -20 dBm
1 GHz
5 GHz
2.4 GHz
18 GHz ~23 dBm
20 GHz -23 dBm
22 GHz
26.5 GHz -20 dBm —20 dBm
30 GHz N/A ~18.7 dBm
34 GHz -17.2 dBm
40 GHz ~15 dBm

1-16
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Table 1-3. Performance Test Record (Page 1 of 2)

LETJUTITIUTILE LESLDY

Hewlett-Packard Model 53618
Pulse/CW Microwave Counter

Serial Number;

Test Performed By:

Date:

Notes:

Repair/Work Qrder No.

Temperature:

Relative Humidity:

Post Calibration Test: []

Pre Calibration Test: [

TEST

TEST
RESULTS

SPECIFICATION

INPUT 2, 10 MHz-525 MH2

Input Sensitivity {50 Q}:
50 MHz
100 MHz
200 MHz
400 MHz

25 mV rms
(-19.3 dBm)

INPUT 2, 10 Hz-80 MHz
Input Sensitivity (1M Q):
10 Hz
1 kHz
500 kHz
1 MHz
10 MHz
50 MHz
80 MHz

25 mV tms
{(~18.3 dBm)

INPUT 1, 500 MHz - MAX GHz
CW Input Sensitivity:

500 MHz
1 GHz
25 GHz
5 GHz
10 GHz

12.4 GHz
16 GHz
18 GHz
19 GHz

20 GHz
22 GHz
24 GHz
26.5 GHz

30 GHz
34 GHz
40 GHz

20 GHz

26.5 GHz
{Opt. 026)

40 GHz
(Opt. 040)

-28 dBm

-23 dBm

-23 dBm

N/A

—20 dBm

-20 dBm

~20 dBm

~20 dBm

~18.7 dBm
—17.2 dBm
—15 dBm

1-17
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Table 1-3. Performance Test Record (Page 2 of 2)

Hewiett-Packard Model 5361B
Pulse/CW Mic;owave Counter

TEST
TEST RESULTS SPECIFICATION
INPUT 1, S00MHz - MAX GHz 26.5 GHz 40 GHz
Puise input Sensitivity Test: 20 GHz {Opt. 026) {Opt. 040)
500 MHz -28 dBm ~20 dBm —20 dBm
1 GHz
2.5 GHz
5 GHz
10 GHz
12.4 GHz
16 GHz ~23 dBm
18 GHz
19 GHz
20 GHz —23 dBm
22 GHz '
24 GHz
26.5 GHz ~20 dBm ~20 dBm
30 GHz N/A ~18.7 dBm
34 GHz ~17.2 dBm
40 GHz -15 dBm
Pulse Frequency Profile Pass____ Fail__
FM Rate Normal Rate (1 kHz) Pass __  Fail___
Tolerance: Low Rate (45 Hz) Pass___ Fail__
Trafck Rate (300 kHz) Pass_ _  Fail___
INPUT 1, Pulse Width/Repetition
Frequency test;
Auto Mode, 100 ns, 2 MHz PRF Pass___  Fail__
Manual Mode, 80 ns, 2 MHz PRF Pags ___ Fail___
Autol Mode, 2 ms, 50 Hz PRF Pass _ Fail___
External Arm/Gate {ests:
External Arm mode Pass  Fail
External Gate mode Pass _ Fail___
HP.IB Pass __ Fail___
Verification

1-18
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1-17. PERFORMANCE TEST PROCEDURES

1-18. INPUT 2, 10 Hz - 525 MHz CW Input Sensitivity Test

The following test is in two parts, Setup 1 for 50 MHz to 525 MHz, and Setup 2 for 10 Hz to
10 MHz.

Specification: 50 ¢ 10 MHz - 525 MHz, 25 mV rms
1M Q: 10 Hz - 80 MHz, 25 mV rms

Description:  The counter is set to the 10 MHz - 525 MHz range, 50 Q impedance, and a
25 mV rms (-19.3 dBm) signal is applied to Input 2 as shown in Figure 1-1. The
test generator is set to selected frequencies and the 5361B is checked for proper
counting. The counter is next set for 1IMQ impedance, a 25 mV rms (~19.3
dBm) 80 MHz signal is applied to INPUT 2 through a 50 {2 feedthrough, and
the counter is checked for proper counting. The test setup is changed to Setup
2 to test the 10 Hz - 20 MHz range as shown in Figure 1- 2.

1. Set the counter to the 10 MHz - 525 MHz range, 50 2 impedance, by pressing the
50 Q key.

2. Set the 8340B to 50 MHz and an output level of 25 mV rms (~19.3 dBm) as
measured on the 436A Power Meter. Measure actual sensitivity and verify that the
5361B counts properly at 50 MHz, 100 MHz, 200 MHz, 400 MHz, and 525 MHz.
Enter the results in the Performance Test Record (Table 1-3).

3. Insert a 50 Q feedthrough between the 11667B power splitter and INPUT 2 of the
counter. Press the 1M Q key on the counter to select the IM & impedance, 10 Hz -
80 MHz input.

4. Set the 8340B to 80 MHz and a level of 25 mV rms (-19.3 dBm) as measured on the
436A Power Meter.

w

Verify that the 5361B properly counts 50 MHz and 80 MHz at 25 mV rms, and
enter the resuit in the Performance Test Record.

Change to test setup 2 to check the 10 Hz-20 MHz range with the following procedure.
1. 5361B settings are the same as in the 50 MHz and 80 MHz test (INPUT 2, IM Q).

2. Connect the 3325A to INPUT 2 of the counter via a 50  feedthrough. Set the
3325A for an output of 25 mV rms (~19.3 dBm) at 10 Hz.

3. Verify that the counter counts properly at 10 Hz, 1 kHz, 500 kHz, 1 MHz, and
10 MHz. Enter results in the Performance Test Record.

1-19
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1-19. INPUT 1, 500 MHz - MAX GHz CW Input Sensitivity Test

The following procedure checks the input sensitivity of input 1 for CW signals.

Specifications: Refer to Table 1-3, Performance Test Record, on page 1-17 for CW input

sensitivity specifications.

Description:  The counter is set to the 500 MHz - MAX GHz range and the appropriate input

1-20

signal is applied to INPUT 1 as shown in Figure 1-1. The generator is set to
various frequencies/levels and the actual sensitivity of the HP 5361B is then
measured.

Set the counter to INPUT 1, Automatic mode by pressing the AUTO key.

Connect the equipment as shown in Figure C-1 (INPUT 1 path). Do not install the
10 dB attenuator pad for CW measurement.

Set the 8340B to 500 MHz, -28 dBm (-20 dBm for Opt. 026/040), as measured on
the 436A.

Measure the actual sensitivity at 500 MHz, 1 GHz, 2.5 GHz, 5 GHz, 10 GHz, and
12.4 GHz. (Verify the signal level with the 436A Power Meter at each of these
frequencies.) Enter the actual sensitivity result in the Performance Test Record.

Set the 8340B to 16 GHz, -23 dBm (-20 dBm for Opt. 026/040), as measured on the
436A.

Measure also the actual sensitivity at 18 GHz, 19 GHz, and 20 GHz. (Verify the
signal level with the 436 A Power Meter at each of these frequencies.) Enter the
actual sensitivity result in the Performance Test Record.

If the counter under test has option 026 /040 installed, measure the actual
sensitivity at 22 GHz, 24 GHz, and 26.5 GHz. (Verify the signal level with the 436A
Power meter at each of these frequencies.) Enter the actual sensitivity results in the
Performance Test Record.

If the counter under test has option 040 installed, continue with the following test
steps. (Refer to Figure 1-3.) Connect the equipment as shown in Figure 1-3. For CW
mesurements DO NOT pulse-modulate the 8340B.

Set the 5361B to INPUT 1, Automatic mode by pressing the AUTO key.
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10. Measure the actual sensitivity at 30 GHz, 34 GHz, and 40 GHz as follows:

a. Set the 8340B to 15 GHz, and set the level for +17 dBm output from the 83498
Amplifier (as indicated on the 8349B front panel display).

b. Add attenuation by adjusting the R382A Precision Attenuator until the
counter stops measuring, then decrease attenuation until the counter begins
correct measurement.

c. Note the doubled frequency (30 GHz) power reading on the 436A, add +10 dB
to the reading, and subtract the value of the R382A attenuator setting to obtain
the sensitivity level of the counter.

d. Repeat the above steps at 34 GHz and 40 GHz (17 and 20 GHz input to the
source module, respectivly).

11. Enter the actual sensitivity result in the Performance Test Record.

1-20. INPUT 1, 500 MHz - MAX GHz Pulse Input Sensitivity Test

Peak pulse power cannot be directly read from a power meter. Therefore, the following pulsed
RF amplitude power relationship is presented as an example of how to interpret pulsed RF
power readings. Refer to Figure 1-4 for amplitude/time waveform relationship.

For pulsed RF signals having the same peak power level as an equivalent CW signal, a power
meter will average the pulse power level and display a lower reading. This must be taken into

account to arrive at the required peak pulse power when setting up the source power level.
The relationship is as follows:

Power Meter Reading = Required Input Power + 10 log Pulse Repeﬁ‘:i\:: tIltxtﬁerval

The example in Figure 1-4 works out as follows:

00

Power meter reading = - 25 dBm + 10 log %EO—

=-25dBm + (— 4.8 dBm)
=-29.8 dBm

~29.8 dBm is what the power meter will read if the above signal conditions are used.

1-21
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INPUT 1 PULSED RF SENSITIVITY TEST (500 MHz - MAX GHz)

The following specifications, setup illustration, and test steps describe the INPUT 1 pulsed RF

sensitivity for the HP 5361B within 500 MHz - MAX GHz frequency range. Figure 1-1 shows
the test setup.

Specifications: Refer to Table 1-3, Performance Test Record, on page 1-17 for CW input
sensitivity specifications.

1. Connect the 5359A output to the 8340B Pulse Modulation input.

2. Set the HP 5359A for a pulse width of 200 ns and a pulse period of 600 ns. Set the
polarity to norm. and pos.; amplitude to midrange, and offset to off.

3. View the pulse on the oscilloscope to make final adjustment. The waveform time

relationships should match those shown in Figure 1-4 with pulse amplitude at 2.0V
nominal.

4. Set the HP 436 A Power Meter for auto range (Range Hold button OUT and dBm
Mode). ,

5. Set the HP 8340B Synthesizer to 500 MHz and output power level for a reading of
—22.8 dBm (-14.8 dBm for Opt. 026/040) on the 436A power meter, remember that:

Power meter reading = - 28 dBm + 10 log 200, 10dB

600
=~28dBm + (-~ 4.8 dBm) + 10 dB
=-22.8 dBm

9\

Power-up the HP 5361B counter and observe automatic selection/display of puise
mode and measurement. If Option 040 is installed, select the Low Band by pressing
the SET/ENTER then FREQUENCY keys so that “LOWER FREQ BAND" is

displayed.

7. Verify that the HP 5361B counts correctly at 500 MHz, 1 GHz, 2.5 GHz, 5 GHz,
10 GHz, and 12.4 GHz.

NOTE

The count accuracy of the HP 53618 is shown in Graphs 2 and 3, Resolution and Gate
Error, of the Appendix A Specifications for a 200 ns pulse when the counter is
phase-locked to a house standard.
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10.
11.
12.

13.

14.

15.

16.

17.

Change the power level from -22.8 dBm (~14.8 dBm for Opt. 026/040) to -17.8
dBm and verify that the HP 5361B counts correctly at 16 GHz, 18 GHz, 19 GHz,
and 20 GHz.

Enter the actual sensitivity results in the Performance Test Record.

If the counter under test has option 026/040 installed, measure the actual
sensitivity at 22 GHz, 24 GHz, and 26.5 GHz and change the power level to
~14.8 dBm as measured with the 436A power meter.

Enter the actual sensitivity result in the Performance Test Record.

If the counter under test has option 040 installed, refer to Figure 1-3 for the test
setup.

Pulse modulate the 8340B with the output of the 5359A for a pulse width of 200 ns
and a pulse period of 600 ns.

Set the polarity to NORM. and POS.; pulse amplitude to 2V and offset to OFF.

View the pulse on an oscilloscope to make final adjustment. The waveform time
relationship should match that shown in Figure 14 with a pulse amplitude of 2V.

Set the counter to INPUT 1, Automatic mode by pressing the AUTO key. If Option
040 is installed, select the High Band by pressing the SET/ENTER then
FREQUENCY keys so that “Higher FREQ BAND"” is displayed.

Measure the actual sensitivity at 30 GHz, 34 GHz, and 40 GHz as follows:

a. Set the 8340B to 15 GHz, and set the level for a +17 dBm output from the
8349B amplifier (as indicated on the 8349B front panel display).

b. Add attenuation by adjusting the R382A Precision Attenuator until the
counter stops measuring, then decrease attenuation until the counter begins
correct measurerment.

c.  Note the doubled frequency (30 GHz) power reading on the 436A, add +10 dB
to the reading, and subtract the value of the R382A attenuator setting to obtain
the sensitivity level of the counter.

d. Repeat the above steps at 34 GHz and 40 GHz (17 and 20 GHz input to the
source module, respectively).

18. Enter the actual sensitivity result in the Performance Test Record.
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1-21. Pulse Frequency Profile Test

Specifications: Pass/Fail

Description:  The Profile function for pulse frequency is exercised and evaluated for

Procedure:

1-24

TET: A/ Ty

Pass/Fail

Refer to the procedure below, and use the pulse signal setup for the previous
pulse performance sensitivity test at 12.4 GHz.

Set up the 8340B and 5359A as shown in Figure 1-1.

Set the 8340B for a frequency of 12.4 GHz and the 5359A for a pulse width of 200 ns
with a pulse period of 600 ns as in the previous pulse sensitivity test.

Set the sample rate to HOLD by pressing SET/ENTER, SAMPLE RATE, DEC, keys
until “HOLD” is displayed, then press SET/ENTER.

Connect a cable (model 10833A, 1 metre) from the HP-IB connecftor on the rear of
the 5361B to one of the compatable printers.

Set the printer to Listen Only Mode. This is done by setting the HP-IB address
switch to “Listen Always” on the back of the printer, then cycling ac power.

Now set the 5361B to Talk Only by setting HP-IB address to 31. This can be done
through the front panel using the key sequency SET/ENTER, HP-IB Address, 3, 1,
SET/ENTER.

Press the FREQUENCY /PROFILE key once.

When you want to begin the profiling process, press the TRIGGER key and observe
the printer for output of a hardcopy profile plot.

If the printer produces a hardcopy profile plot, then the counter has passed this test.
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1-22. FM Tolerance Test (CW Only)

Specifications: 20 MHz maximum peak-to-peak deviation
12 MHz maximum peak-to-peak deviation for Opt. 040.

Description:  The FM peak-to-peak deviation specification is the worst case FM deviation that
can be present on a carrier that the instrument can acquire and count. The counter
averages out the deviations and displays a carrier frequency. In addition, the HP
5361B offers a choice of FM rate modes. This test will verify that the counter
performs properly in all three modes. Test setup is shown in Figure 1-6.

HPI32SA
SYNTHESIZERS
F ENERATOR

HPESE68
SPECTRUM ANALYZER
? o]
_ IFM INPUT HPBB222A/B
HPS3618 (REAR PANEL) R PLUG-N L.,
[ HIE 0l OeD--Q

HP8E620C i
SWEEP OSCILLATOR

A S T S Ml WD SN A W N T NS S AW S o i i

Figure 1-6. Setup: FM Tolerance Test

1. Set the 8620C to 1 GHz.
2. Set the 86222A /B to -5 dBm.
3. Set the 3325A to 1 kHz.

4. Set the output amplitude of the 3325A to achieve a peak-to-peak width of 20 MHz.
To set the amplitude, use the 8565A Spectrum Analyzer to verify the width of the
FM deviation at the output of the 86222A/B.

5. Verify that the counter acquires and correctly counts the modulated input. Enter
the result in the Performance Test Record.

6. Set the 5361B to extended function 6 by pressing the following key sequence:

SET/ENTER, EXTEND FUNCT, 6, SET/ENTER. The counter will display the
harmonic number, including the fractional portion.

) 3 DORY USRI . o R BN
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7. Verify that the displayed fractional portion does not deviate more than 0.30 from
the integer value. For example, a harmonic number of 3 should not deviate to less
than 2.70 or greater than 3.30.

8. Set the 3325A to 45 Hz.

9.  Set the 5361B to Low FM Rate by pressing the FM RATE/TRACK key. The LOW
annunciator will turn on.

10. Verify that the fractional portion of the harmonic number still does not deviate
more than 0.30 from the integer value.

11. Press the RESET/LOCAL key and verify that the displayed count matches that of
the normal FM rate mode (step 5). Enter the result in the Performance Test Record.

12. Set the 3325A to 300 kHz.

13. Set the 5361B to Track rate by pressing the FM RATE/TRACK key. The TRACK
annunciator will turn on.

14. Set the 5361B to extended function 6 by pressing the EXTEND FUNCT key.

15. Verify that the fractional portion of the harmonic number still does not deviate
more than 0.30 from the integer value.

16. Press the RESET/LOCAL key and verify that the displayed count matches that of
the normal FM rate mode (step 5).

17. Enter the results in the Performance Test Record.

if the counter fails the FM tolerance test, refer to Section 2, Adjustments in the Service manuai,
and verify the A6 IF Amplifier/Detector Assembly adjustments. If the adjustments are correct
and the counter continues to fail, refer to the troubleshooting information in Section 5 in the
Service manual for procedures to diagnose and repair the following assemblies:

A6 IF Amplifier/Detector Assembly
Microwave Module (A12 Microwave Assembly/U1 Sampler)

1-26
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1-23. INPUT 1 Pulse Width/Repetition Frequency Test

The following test is in three parts, test one for 100 ns pulse width, test two for manual mode,
90 ns, 2 MHz PRF, and test three for auto mode, 2 ms, 50 Hz PRF.

Specifications; Test 1 - Auto Mode, 100 ns, 2 MHz PRF: Pass /Fail
Test 2 - Manual Mode, 90 ns, 2 MHz PRF:  Pass/Fail
Test 3 - Auto Mode, 2 ms, 50 Hz PRF: Pass/Fail

Description:  The counter is set to the 500 MHz - MAX GHz range and the appropriate input
signal is applied to INPUT 1 as shown in Figure 1-1. The synthesized signal
generator is set to 10 GHz, and the actual sensitivity of the 5361B is observed
for the three pulse mode test cases listed above.

AUTO MODE, 100 ns, 2 MHz PRF

The referenced setup illustration and test steps describe the INPUT 1, 100 ns pulse width test
for the HP 5361B 10 GHz. Figure 1-1 shows the test setup. ,

1. Configure the HP 5359A to output a square wave with a 100 ns width, 500 ns pulse
period, and amplitude of 2.0 volts. (Refer to Figure 1-4 for a general profile of the
waveform.)

2. Set the power switch of the HP 5361B to ON, enable Auto mode, and select 1 kHz
resolution.

3. Set the HP 436A power meter for auto range (Range Hold button out) and dBm
mode.

4. Set the HP 8340B synthesized signal generator to 10 GHz and output power level
to for a power meter (436A) reading of -25 dBm:

Power meter reading = - 28 dBm + 10 log -15—8..% +10dB

=~28 dBm +(—-7dBm) + 10 dB
= - 25 dBm

5. Verify that the 5361B counts correctly at 10 GHz to the accuracy shown in Graph 1
of the Appendix A Specifications with a 100 ns pulse.

1-.27

Performance Tests



300400 — DETUICE VIANURL

NOTE

6.

The count accuracy of the HP 53618 is shown in Graphs 2 and 3, Resolution and Gate

Error, of the Appendix A Specifications when the counter is phase-locked to a house
standard.

Record the test results on the Performance Test Record.

MANUAL MODE, 90 ns, 2 MHz PRF

The referenced setup illustration and test steps describe the INPUT 1, 90 ns pulse width test
for the HP 5361B 10 GHz. Figure 1-1 shows the test setup.

1.

1-28

TTTY A, 47T

Configure the HP 5359A to output a square wave with a 90 ns width, 500 ns pulse
period, and amplitude of 2.0 volts. (Refer to Figure 1-4 for a general profile of the
waveform.) '

Set the power switch of the HP 5361B to ON, enable Auto mode, and select 1 kHz
resolution.

Set the HP 436A power meter for auto range (Range Hold button out) and dBm
mode.

Set the HP 8340B synthesized signal generator to 10 GHz and output power level
to for a power meter (436A) reading of -25.45 dBm:

Power meter reading =~ 28 dBm + 10 log Si(% +10dB

=-28 dBm + (— 745 dBm) + 10dB
=-25.45 dBm

Set the counter to Manual mode with a center frequency of 10 GHz by pressing the
following keys: SET/ENTER, MANUAL, 1,0, GHz, SET/ENTER.

Set the counter to extended function 93 by pressing the following keys:
SET/ENTER, EXTEND FUNCT, 9, 3, SET/ENTER.

Verify that the 5361B counts correctly at 10 GHz to the accuracy shown in Graph 1
of the Appendix A Specifications.
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NOTE

The count accuracy of the HP 53618 is shown in Graphs 2 and 3, Resolution and Gate

Error, of the Appendix A Specifications when the counter is phase-locked to a house
standard.

8. Record the test results on the Performance Test Record.

9. Turn-off extended function 93 before conducting any further tests by pressing
SET/ENTER, EXTENDED FUNCTION, 9, 3, SET/ENTER.

AUTO MODE, 2 ms, 50 Hz PRF

The referenced setup illustration and test steps describe the INPUT 1, Auto mode 50 Hz PRF
test for the HP 5361B at 10 GHz. Figure I-1 shows the test setup.

1. Configure the HP 5359A to output a square wave with a 2 ms width, 20 ms pulse

period, and amplitude of 2.0 volts. (Refer to Figure 1-4 for a general profile of th
waveform.)

2. Set the HP 5361B to 100 Hz resolution and enable Auto mode.

3. Set the HP 436A power meter for auto range (Range Hold button out) and dBm
mode.

4. Set the HP 8340B synthesized signal generator to 10 GHz and output power level
for a power meter (436A) reading of ~-28 dBm:

2ms
20 ms

Power meter reading = — 28 dBm + 10 log +10dB

=~ 28 dBm + (- 10 dBm) + 10 dB
=-38 dBm +10dB
=-28dBm
5. Verify the following pulse enveiope parameters with the 5361B:

PRF = 50Hz
PRI = 20ms
OFFTIME = 18ms
PW = 2ms

6. Verify that the 5361B counts correctly at 10 GHz to the accuracy shown in Graph 1
of the Appendix A Specifications for a 2 ms pulse.
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NOTE

The count accuracy of the HP 53618 is shown in Graphs 2 and 3, Resolution and Gate
Error, of the Appendix A Specifications when the counter is phase-locked to a house
standard.

7. Record the test results on the Performance Test Record.

1-24. External Gate/Arm In Test

The following specifications, setup illustration, and test steps describe the External Gate/Arm
In test for the HP 5361B at 10 GHz.

Specification: Pass/Fail

Description:  This test checks for proper operation of the external front panel Gate/Arm
input. An active low TTL signal edge is applied at the front panel GATE/ARM
IN connector. This enables the counter to make a measurement on the next RF
pulse burst. The arming active-low edge must occur at least 50 ns prior to the
pulse burst of interest. The counter must correctly count the 10 GHz carrier at
the specified power. Figure 1-7 shows the test waveforms.

Pl g i
SEE NOTE 3

SVW

ov S
SEE NOTE 2

0.7y

ot S0
SEE NOTE 1

ov

=0.7v

NOTES
ADJJST GATE PULSE NO CLOSER THAN S0ns AHEAD OF PULSE SIGNAL.

ADJXJST 80128 OFFSET VERNER TO e
SOUARE WAVE IS AT 0 VOLTS ENSURE THAT THE BASELINE OF THE
AL

JUST 80128 PULSE WIDTH VERNIER FOR PULSE WIDTH OF 1ms.
TIME DIMENSIONS ARE NOT ODRAWN TO SCALE.

1
Z
3.
4.

Figure 1-7. External Arm/Gate Mode Test Waveforms
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=~ The following procedure describes the External Arm Mode test for the HP 5361B at 10 GHz.
Figure 1-8 shows the test setup.

1.

Set the HP 5359A for a pulse width of 2 ms, 1 ns delay, with the external trigger
level at +2 volts. Set the polarity to norm. and pos.; amplitude to 2.5 volts, and
offset to off.

Set the following parameters on the 8012B pulse generator:

a
b
C.
d
e
f.
g
h.
I,
j.
k
1
m.
n.

PULSEPERIOD . . .. .. ... ... .. ... 10ms-1ms
PULSEPERIOD VERNIER . .............. adjust for 20 ms PRI
PULSESWITCH . ... ... . . ... . . . ... .. Normal
DELAY . . .. . 0.1ms-10ms
PULSEWIDTHSWITCH ... .. ... ... ...... ... 0.1 ms-10ms
PULSEWIDTHVERNIER . . . . ... ... adjust for 1 ms (see Figure 1-7)
TRANSITIONTIME . .. . . .. .. e N/A
LEADING ANDTRAILINGEDGES . . . . ... .. ........... ccw
AMPLITUDESWITCH . ... .. ... ... ... ...... 5V (Max)
AMPLITUDEVERNIER . . ... .. .. ... ... . ... Max
OFFSETSWITCH . . . . .. . . .. e ON
PULSEPOLARITY . .. .. ... i Negative
OQUTPUTSWITCH . . . . . . . e s e e e e Normal
INT.LOAD . . .. e In

Ensure that the above signal parameters are correct by observing the waveform on
an oscilloscope with 50 Q termination for final adjustment. The signal should
appear as shown in the top waveform of Figure 1-7 with a 5 volt amplitude.

The most critical setting is the offset vernier. Make this adjustment 50 that the base
line of the square wave is at 0 V. To move the pulse signal left or right, adjust the
8012B delay vernier as needed.

Set the HP 436 A Power Meter for auto range (Range Hold button OUT and dBm
Mode).

Set the HP 8340B Synthesizer to 10 GHz and output power level for a reading of
-20 dBm on the 436A power meter.

Power-up the HP 5361B counter, select 1 kHz resolution, and set the gate mode to
Internal. If the counter is not energized from the STBY state, allow at least 30

~ minutes for complete warm-up. If Option 040 is installed, select the Low Band by

pressing the SET/ENTER then FREQUENCY keys so that “LOWER FREQ BAND”
is displayed.
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8. Adjust the 8012B pulse delay vernier so the oscilloscope display conforms to the
waveform shown in Figure 1-7 (When using an analog scope, place the vertical
display in chop position and internal trigger in channel B. Channel A - dc coupling,
channel B - ac coupling.)

9. Verify the following pulse envelope parameters with the HP 5361B while set to the
Internal Gate mode:

PRF =50Hz
PRI =20 ms
OFFTIME =18 ms
PW =2 ms

(Make the necessary adjustments to either the 5359A or 8012B to obtain the above
values. Pulse width can be adjusted from the 5359A. PRI can be adjusted from the
8012B pulse period Vernier.)

10. Verify that the HP 5361B counts correctly at 10 GHz while set to Internal gate mode.

11. Set the gate mode to ARM and verify only that the HP 5361B counts the RF
frequency correctly at 10 GHz while in external ARM gate mode.

(Review Figure 1-7 carefully and make additional fine tune adjustments to the
offset and delay vernier for proper counter operation in the external ARM gate
mode.)

12. Record the results on the Performance Test Record.

NOTE
The count accuracy of the HP 53618 is shown in Graphs 2 and 3, Resolution and Gate
Error, of the Appendix A Specifications for a 200 ns Pulse when the counter is
phase-locked to a house standard.

1-25. External Gate Mode Test

The following specifications, setup illustration, and test steps describe the External Gate mode
test for the HP 5361B at 10 GHz.

Specification: Pass/Fail

Description:  This test checks for proper operation of the External Gate mode. An active low
TTL signal is applied at the front panel GATE/ARM IN connector from a
pulse generator. The duration of this signal determines when the counter will
make a measurement on the input RF pulse. The counter must correctly count
the 10 GHz carrier at the specified power and display gate position relative to
pulse onset/end via the front panel SCOPE-VIEW output.
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The following procedure describes the External Gate Mode test for the HP 5361B at 10 GHz.
Figure 1-8 shows the test setup.

1. Set the HP 5359A for a pulse width of 2 ms, 1 ns delay, with the external trigger
level at +2 volts. Set the polarity to norm. and pos.; amplitude to 2.5 volts, and
offset to off.

HPE350A HPS4201A OSCILLOSCOPE ILLATCR

TIME SYNTHESIZER

i 2 2 0000 @
EXT OUTPUT INPUT 1 !iNPU? 2 PULSE INPUT RE
aUTPUT
TRGGER HP01000
500} FEEDTHROJGH
HPLIGA
POWER METER
o G-
@ gﬁ HP1250-0781 _
INPUT 1] ARM IN
POWER SPLITTER¢ Y
HPBO1 ' .
FULSE. SENERATOR t___
HPBLBEA
POWER SEN
CO@+ - (g
TRIGGER oUTRUT
OUTRUT »
Figure 1-8. External Gate Mode Test and External Arm Mode Test
2.

Set the following parameters on the 8012B pulse generator:

a. PULSEPERIOD .. ... . ... .. ... ... 10 ms-1ms
b. PULSEPERIOD VERNIER .. ............. adjust for 20 ms PRI
¢. PULSESWITCH . .. ... .. ... . e Normal
d. DELAY . . .. e 0.1 ms-10ms
e. PULSEWIDTHSWITCH . ................... 0.1 ms-10ms
f. PULSEWIDTHVERNIER . .. ....... adjust for 1 ms (see Figure 1-9)
g. TRANSITIONTIME ... ... ... ... ... ... . ... N/A
h. LEADINGANDTRAILINGEDGES ... ... .............. cew
1. AMPLITUDESWITCH .. .. ... ..... .. ... . .... 5V (Max)
jo AMPLITUDEVERNIER . . . ... .. ... ... .. ... .. Max
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k. OFFSETSWITCH . . . . . . .. . s, ON
. PULSEPOLARITY . . . .. . . . . Negative
m. QUTPUTSWITCH . ... .. .. . ... . . Normal
n. INT.LOAD . . .. ., In

3. Ensure that the above signal parameters are correct by observing the waveform on
an oscilloscope with 50 Q termination for final adjustment. The signal should
appear as shown in the top waveform of Figure 1-9/A with a 5 volt amplitude.

4. Themost critical setting is the offset vernier. Adjust this control so that the square

wave baseline is at 0 V. To move the square wave left or right, adjust the 80128
delay vernier.

5. Set the HP 436A Power Meter for auto range (Range Hold button OUT and dBm
Mode).

6.  Set the HP 8340B Synthesizer to 10 GHz and output power level for a reading of
-20 dBm on the 436A power meter.

7. Power-up the HP 5361B counter, select 1 kHz resolution, and set the gate mode to
Internal. If the counter is not energized from the STBY state, allow at least 30
minutes for complete warm-up. If Option 040 is installed, select the Low Band by
pressing the SET/ENTER then FREQUENCY keys so that “LOWER FREQ BAND”
is displayed. '

8. Adjust the 8012B pulse delay vernier so the oscilloscope display conforms to the
waveform shown in Figure 1-9/B (When using an analog scope, place the vertical

display in chop position and internal trigger in channel B. Channel A - dc coupling,
channel B - ac coupling.)

9. Verify the following pulse envelope parameters with the HP 5361B while set to
Internal Gate mode:

PRF =50 Hz
PRI =20ms
OFFTIME =18 ms
PW =2 ms

(Make the necessary adjustments to either the 5359 A or 80128 to obtain the above
values. Pulse width can be adjusted from the 5359A. PRI can be adjusted from the
8012B pulse period Vernier.)

10. Verify that the HP 5361B counts correctly at 10 GHz with Internal gate mode.
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11. Set the gate mode to External and verify that the HP 5361B counts correctly at 10
GHz with External gate mode. Review Figure 1-9 carefully and make additional
fine tune adjustments to the 8012B offset or delay vernier settings for proper
counter operation while in External gate mode.

The External Gate mode should be used to measure the RF frequency only, and not
the pulse envelope parameters.

12. Record the results on the Performance Test Record.

NOTE

The count accuracy of the HP 53618 is shown in Graphs 2 and 3, Resolution and Gate
Error, of the Appendix A Specifications for a 2 ms Pulse when the counter is
phase-locked to a house standard.
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NOTES
4 ADJUST 80128 WIDTH VERNIER FOR PULSE WITH OF 1ms.

2. ADAJST 80128 OFFSET VERMIER TO ENSURE THAT THE SQUARE WAVE
BASELINE IS AT 0 VOLTS.

3. ALL VOLTAGES ARE NOMINAL.

Figure 1-9. External Gate Mode Test Waveforms
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1-26. HP 9000 Program Listing

10 1HP5361A/B MICROWAVE FREQUENCY PULSE COUNTER

20 !THIS PROGRAM IS5 DESIGNED TO WORK ON A SERYES 200 COMPUTER. TO CONVERT

36 1 IT FOR ANOTHER COMPUTER, MAKE SURE THE MASK BIT IS PROPERLY SET IN CHECK PO40 IINT 14.
40 1

50 {TEIS VERSION ALSO ALLOWS USERS TO CEANGE THE EP-IB ADDRESS OF THE PRINTER
60 ! EP-IB OPERATICHAL VERIFICATION PROGRAM

¢ ! AT

80 ! DATE: B90525

80 ! REVISION A

160 ! This program exercises the 5361A/B through the majority of its command
110 ! code set via HP~-IB. The program consists of 17 checkpoints, and

120 i provides the user with the ability to execute and repeat these tests

130 1 in any order. Also provided are options to print the checkpoint

140 ! summary and results. The program relies on subroutines in addition

150 ! to arrays and simple variables.

160 H

17¢ OPTION BASE 1

180 DIMAscii_data${24],Horiz_line$[80],Inst_id$[7]

190 DIM Setup${76],Titles$[80]

200 DIM Fail_address(30),Pass_address(30),Test results$(20)[13)

210 INTEGER Test_mumber

220 Initialize: H

230 ON ERROR GOTO Brror_exit

240 PRINTER IS CRT

250 CONTROL KBD, 1;0

260 CONTROL XBD, 2;2

270 OUTPUT FBD;CHRS (255 )& "K"; t Clear screen + home cursor
280 GRAPHICS OFF

280 ALPEA ON

300 CONTROL 1,1251 ! Fey labels off

310 RESET 7

320 Test npumber=0

330 Checkpoint=0

340 Ascii_datag=""

350 Inst_ids=""

360 ﬁorizﬂlmesz"t********************t***********ti**t**************************t******"
37¢ tInitialize test resulis array to "HOT PERFORMED”

380 FOR I=1 TO 17

390 Test_results${I)="NOT PERFORMED"

400 NEXT I

410 PRINT * *

420 TitleS="HP 5361A/B HP-IB OPERATIONAL VERIFICATION PROGRAM"

430 GOSUB Sub_title

440 PRINT Boriz_line$

450 PRINT “The HP-IB address of the printer is assumed to be 701. Would”
460 PRINT *you like to change thatz?”

470 PRINT

480 PRINT “CAUTION! Do not set printer address the same as the counter’s address.”
4%0 GOSUB Clear_keys

500 ON XEY 1 LABEL “YES” GOTC Change_add

51¢ ON KEY 6 LABEL * "~ GOTO Change_add

520 ON XEY 4 LABEL “ RO” GOTO Same_add

530 ON KEY 9 LABEL “ " GOTO Same_add

540 GOSUB Wait_for key

550 Same add: ! ASSUME PRINTER ADDRESS TO BE 701
560 Ptr_add=701

570 GOTC Start_programn

580 Change add: ! CHANGE THE ADDRESS OF TEE PRINTER FROM 701
590 CONTROL 1,12;1

600 INPUT “PLEASE ENTER THEE CORRECT ADDRESS OF THE PRINTER.”,Ptr_add

1-36

D E2E1E _ Cowrvirs AMaseial




610
620
630
540
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
B70
880
890
900
810
920
930
940
950°
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
107¢
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
1220

IF (Ptr_add<{700) OR Ptr_add>{731) OR Ptr_add=(721)) THEK GOTO Bad_add
Start program:l

OUTPUT KBD;CHRS (255 )6 "K*;

Title$="EP 5361A/B HP-IB CPERATIONAL VERIFICATION PROGRAM®

GOSUB Sub_title

PRINT Horiz_line$

PRINT

GOSUB Menu

IF VAL(SYSTEMS ( "PRINTER 1S"})=Ptr_add THEN GOTO Already printed 1 kexkx 701
PRINT

PRINT “Would you like a hardcopy of the checkpoint susmary?~

PRINT

PRINT “YES - Press Kl to receive a hardcopy, or”

PRINT “NO - Press K4 to continue.”

GOSUB Clear_keys _

ON KEY 1 LABEL “YES~” GOTO Printer_setup

ON KEY 6§ LAREL # * GOTO Printer_setup

ON KEY 4 LABEL *NO” GOTC Already printed

ON KEY 9 LABEL * * GOTO Already_printed

GOSUB Wait_for key

Printer setup: 1 Yes, printout

GOSUB Reys_off

OUTPUT KBD ;CHRS { 255)&"K";

PRINTER IS Ptr_add

ON ERROR COTO Bad_add

ON TIMEQUT Ptr_add DIV 100,1 GOTO Prnt_broke

OUTPUT Ptr_add USING “#,K~;" ¢ ITEST FOR A RESPONSE

OFF TIMEOUT

OFF ERROR

GOSUB Menu

GOTO Already printed

Bad add: 5

DISP Ptr_add;"IS INVALID. TRY AGAIN."

BEEP 600, .3

WAIT 2

OFF ERROR

OFF TIMEQUT

GOTO Change_add .

Prot_broke: H

CONTROL 1,12;1 tkey labels off

DISP (Ptr_add); "NOT RESPONDING, CHECK PRINTER 15 ON, & ADDRESS & HOOKUP IS CORRECT. "
BEEP 600, .3

WAIT3

GOTO Initialize

PRINTER IS CRT

Already printed: 1

GOSUB Reys_off

PRINTER IS CRT

OUTPUT KBD;CBRS (25514 "K";

Title$="MAKE THE CONNECTICNS"

GOSUB Sub_title

PRINT Horiz_line$

PRINT

PRINT “Connect the BP-IB Interface to the rear panel of the counter and turn on the~
PRINT “power. A source capable of outputting 1GHz from -10 to +20 dBm will also be”
PRINT “needed later to camplete this verification. For pulse testing, set-up the”
PRINT “test equipment as outlined in the manual.”

PRINT

PRINT ~Consult the counter Operating and Service manual for additional information.~
GOSUB Ready_ start )

1

GOSUB Begin_search

Performance Tests
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1230 GOTO First_check

1240 Itttttt**ti*ttt**tttfi’ii*********t********i*ﬁtr*t**‘i**t*******Q**
1250 t START OF CHECXPOINT TESTS

1260 RS 22 e T e e e e R e e R et e e R s L E el e a s it by td s
1270 i

1280 Chkl: t

12580 Test number=l1
1300 Title$="'REMOTE’, 'LOCAL LOCKCUT ', ARD "LOCAL'"
1310 GOSUB Print_title
1320 PRINT “Checkpoint 1 tests the REMOTE, LOCAL LOCROUT, and LOCAL BP-18 commands.”
1330 PRINT “Each command will be programmed and the operator will be prompted as to”
1340 PRINT “what conditions should be verified.”
1350 PRINT
1360 GOSUB Ready start
1370 1
1380 LOCAL Address
1330 REMOTE Address
1400 OUTPUT Address; “INIT"
1410 PRINT
1420 Title$="REMOTE"
1430  GOSUB Sub_title
1440 PRINT
1450 PRINT “Verify that the INT, REM, LSN, FM NORM, and AUTO annunciators are on.”
1460 PRINT
1470  GOSUB Ready start
1480 PRINT
1480 Title$="LOCAL LOCKOUT"
1500  GOSUB sub_title
151¢ PRINT
1520 PRINT “Verify that pressing any of the front panel keys other than POWER will"”
1530 PRINT “not affect the ~; Inst_id$;"."
1540 PRINT
1550 LOCATL LOCKOUT 7
1560 GOSUB Ready_start
- 1570 PRINT
1580 Title$="LOCAL"
1590  GOSUB Sub title
1600 PRINT
1610 PRINT “Verify that the REM annunciator is no longer on, and the ";Inst_id$
1620 PRINT “responds to front panel entries.”
1630 LOCAL 7
1640 PRINT
1650 GOSUB Ready_start
1660 REMOTE Address
1670  GOUTO Record_results
1680 ! Bnd of Chkl
1690 ]
1700 Chk2: 1
1710 Test number=2
1720  Title$=“SELF CHECK ('TEST?')"
1730  GUSUB print_title
1750 PRINT ~Checkpoint 2 tests the 'TEST? ¢ EP-IB command. The results of the SELF CHECK"
1750 PRINT *will be sent over the bus and displayed on the controller CRT.”
1760 PRINT
1770 GOSUB Ready start
1780 REMOTE Address
1790 OUTPUT Address; "INIT"
1800 OUTPUT Address; "TEST?"
1810 ENTER Address ;Ascii _data$
18200 PRINT “The results of SELF CHECK are: *; TRIMS (Ascii_data$)
1830 PRINT
1840 IF Ascii_data$(1,4)="PASS" THEN GOTC Pass_test]
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1850
1860
1870
1880
1890
1960
1910
1920
1930
1940
1950
1960
1970
1980
1950
2000
2010
2020
2030
2040
2050
2060
2070
2080
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2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
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2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460

Performance Tests

PRIMT “The *;Inst id§;*" failed the SELF CHECK. It is recommended that the fault on®
PRINT “the *;TRIMS (Ascii_data${18,19));" or associated assemblies be correctad”
PRINT “before continuing with the HP~IB verification.”

PRINT

Pags tegtl: !

GOTO Record _results

! End of Chk2

H

Chk3:t

Test number=3

title$="'DISPLAY "

GOSUB Print_title

PRINT ~Checkpoint 3 tests the ‘DISPLAY' HP-IB conmand.”

PRINT

GOSUB Ready start

QUTPUT Address; "INIT"

OUTPUT Addreas; "DISPLAY, 'HP-IBVERIFICATION®

PRINT ~Verify that the *;Inst_id$§;" display shows '#P-IE VERIFICATION’."
PRINT

GOSUB Ready_start

OUTPUT Address; "DISPLAY, "' "

GOTO Record_results

1 End of Chk3

i

Chkd:!

Test_number=4

Title$="rINIT’ and 'RESET'"

QOSUB Print_title

PRINT *Checkpoint 4 tests the 'INIT’ and 'RESET' BP~IB commands.”
PRINT

GOSUB Ready_start

OUMFPUT Address ; “INIT"

1 SET UP INSTRUMENT STATE TO BE INITIALIZED

OUTPUT Address ; “OFFSET, ON; SCALE , ON; SMOOTH, ON "

REMOTE Address

OUTPUT Address; "INIT"

Title$=""INIT'"

GOSUB Sub_title

PRINT

PRINT "Verify that the INT, REM, LSN, FM NORM and AUTO annunicators are”
PRINT *on that the display shows: 00 000 000 000 CW without an input.”
PRINT

GOSUB Ready _start

1SET UP ERROR CONDITION ~ MANUAL FREQ 9E+99 IS QUT OF RANGE

OUTPUT Address ; "MANUAL, 9E+93 "

Title$="RESET'"

GOSUB Sub_title

PRINT

PRINT *Verify that the *;Inst_id${1,7};" shows: OUT OF RANGE 3 ERROR ."
FRINT

PRINT "Press ENTER to send the 'RESET’ command. Verify that the error message is”
PRINT “cleared and the INT, REM, LSN, FM NORM and AUTO annunciators are on.”
GOSUB Ready start

OUTPUT Address; "RESET”

PRINT

GOTO Record results

! Bnd of Chk4é

{

Chk5:1

Test_number=5

Title$="'QVEN?’ and 'REF?'"

GOSUB Print_title
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2470
2480
2490
2500
2510
25290
2530
2540
2550
2560
2570
2580
2580
2600
2610
2620
2630
2640
2650
2660
2670
2680
26%0
2700
2710
2720
2730
2740
2750
2760
2710
2780
2730
2800
2810
2829
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2840
2850
2860
2970
2980
2990
3000
3010
3020
3030
3040
3056
3060
3070
3080
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PRINT *Checkpoint 5 tests the 'OVEN? ' and 'REF?’ BP-IB commands.”
PRINT

GOSUB Ready_start

TitleS=""REF?*"

GOSUB Sub_title

PRINT

PRINT “Disconnect the external reference if one is connected.”
PRINT

GOSUB Ready_start

REMOTE Address

OUTPUT Address; "INIT"

OUTPUT Address ; "REF? "

ENTER Address;Ascii_data$ ! Enter the status of the reference
PRINT

PRINT *Verify that the EXT REF annunciator is off.”

PRINT

GOSUB Ready_start

PRINT

PRINT ~The *;Inst_id$; " has returned its timebase reference status as *;
PRINT TRIMS (Ascii_data$); "ERNAL."

PRINT

IF Ascii_data$="INT" THEN GOTO Okayl

PRINT ~RETURNED HP-IB DATA INCORRECT” ;CHRS(7)

PRINT

Okayl:i

GOSUB Ready start

Title§="'REF?""

GOSUB Sub_title

PRINT

PRINT “Connect an external timebase to the external reference on the rear panel.~
PRINT

GOSUB Ready_start

OUTPUT Address; "REF?"

ENTER Address;Ascii_datas

PRINT

PRINT “Verify that the EXT REF annunciator is on. The ";Inst _id$;” has returned”
PRINT ~a reference status of *;TRIMS{Ascii data$); "ERNAL."

PRINT

IF TRIMS (Ascii_data$)="EXT" TEEN GOTO Okay2

PRINT “RETURNED HP-IB DATA INCORRECT”

Okay2:t

GOSUB Ready_ start

QUTPUT KBD;CHRS (255)&"K";

Title$="'"OVENZ'"

GOSUB Sub_title

PRINT

PRINT “Disconnect the external timebase. If the ”;Inst_id$; " has Option 901 or®
PRINT “010 {ovenized oscillators), the returned status is meaningful. If the~
PRINT “counter does not have these options, the returned status will always”
PRINT "be 'WARM’.”

PRINT

GOSUB Ready_start

OUTPUT Address; "OVEN? "

ENTER Address;Ascii_data$

PRINT

PRINT “The oven status is " ;Ascii_datas;"."

PRINT

GOTO Record_results

! End of Chk5

!

Chké6:!

Test number=6



3090
3106
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
32190
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
33710
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3650
3700

Title$="'ERR?'"

GOSUB Print_title

OUTPUT Address; "INIT"

PRINT “Checkpoint 6 tests the 'ERR? " BP-IB command. An error state will be”
PRINT ~programmed and the type of error will read back to the controller.”
PRINT

GOSUB Ready_start

OUTPUT Address ; “MANUAL,9E99" 1 Qut of range, error gquaranteed

OUTPUT Address; "ERR?”

ENTER Address;Ascii_data$

PRINT “Verify that the *;Inst_id$; " displays OUT OF RANGE 3 ERROR. "

PRINT

IF Ascii_data${18,18]="3" TEEN GOTO Ckay3

PRINT “RETURNED HP-IB DATA INCORRECT.”

PRINT

Okay3:t

PRINT ~Press ENTER to RESET the ”; Inst_id$;".”

GOSUB Ready_start

QUTPUT Address; "RESET"

GOTO Record _results

1 End of Chké

H

Chk7:1

Test_number=?

Title$="’SET’ and 'SET?"

GOSUB Print_title

PRINT “Checkpoint 7 tests the 'SET* and ‘SET?’ HP-IB commands. A configuration*
PRINT “will be programmed and then saved using the 'SET? ' command. The ";
PRINT Inst_id$

PRINT “will be set to the initial power-on condition and then reprogrammed”
PRINT “uging the ’SET’ command.”

PRINT

GOSUB Ready_start

REMOTE address

OUTPUT Address ; "INIT"

OUTPUT Address ; “SMOOTE,ON;SCALE, 1, ON; FMRATE ,LOW" ! Test setup

PRINT *The front panel set-up to be stored has the SCALE, SMOOTH, INT, REM, LSN,”
PRINT “¥M LOW, and AUTO annunciators on.”

PRINT

PRINT “Verify these annunciators.”

COSUB Ready_start

OUTPUT Address; "SET?"

i STORE THE SET-~UP IN SETUPS

ENTER Ackiress ; Setup$

OUTPUT Addresgs; "INIT"

PRINT

PRINT

PRINT ~This configquration is now stored and the ”;Inst_id$;" is initialized.”
PRINT '

PRINT

PRINT ~verify that the IRT, REM, LSN, FM NORM, and AUTO annunciators are on.”
PRINT

GOSUB Ready_start

OUTELT Address; “SET, * " ;Setup$; """

PRINT *Verify that the SCALE, SMOOTH, INT, REM, LSN, FM LOW, and AUTO annunciators”
PRINT *are on again.”

PRINT

GOSUB Ready_start

GOTO Record results

1 End of Chk7

t

Chk8:!

™. L.

IETTUOTIMANCE LESLS
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3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860
gro
3880
3830
3900
3510
3920
3830
3940
3950
3960
3970
3980
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4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
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4150
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4180
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4200
4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
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Test number=8

Title$="'LOWZ' and 'HIGHZ'"

GOSUB Print_title

PRINT “Checkpoint 8 tests the 'LOWZ'and ‘HIGHZ’ HP-IB commands. Connect the”
PRINT “rear panel 10 MHz CUT to Input 2 of the »;Inst_id$;"."”

PRINT

GOSUB Ready_start

REMOTE Address

CGUTPUT Address; "INIT"

OUTPUT Address; "LOWZ"

ENTER Address;Meas data

OUTPUT EBD;CHRS{255)&"K";

Title$=""LOWZ'"

GOSUB sub_title

PRINT

PRINT “Verify that the 50 ohm annunciator is on as well as the INT, REM and TLX~
PRINT “annunciators. The OPEN annunciator should be flashing. The display should®
PRINT “read: 10 000 000 CwW INZ"

PRINT .

IF Meas data=10000000 THEN GOTO Okay4

PRINT “RETURNED HP~-IB DATA INCORRECT: *;Meas_data

Okay4:t

PRINT

GOSUB Ready_start

CUTPUT Address; “HIGHZ "

ENTER Address;Meas data

QUTPUT XKBD;CERS{255)&"K";

TitleS=" *BIGHZ'"

GUSUB Sub_title

PRINT

PRINT “Verify that the INT, REM, TLK, and 1 Mohm annunciators are on. The OPEN"
PRINT vannunciator should be flashing. The display should read: 10 000 000 CW IN2"
PRINT

IF Meas _data=10000000 THEN GOTO Okay5

PRINT “RETURNED HP-IB DATA INCORRECT: " ;Meas_data

PRINT

OkayS:1

GOTO Record_results

{ End of Chkeg

!

Chk9:!

Teat number=9%

Title$="rSAMPLE and TRIGGER’*

GOSUB Print_title

PRINT “Checkpoint 9 tests the ‘SAMPLE’ and ‘TRIGGER'’ BP-IB commands. Connect the”
PRINT “rear panel 10 MHgz OUT to Input 2 of the ";Ingt_id§;"."

PRINT

GOSUB Ready_start

OUTPUT Addreas; "INIT"

QUTPUT Address ; "SAMPLE, HOLD;HIGHZ "

PRINT “Verify that the INT, HOLD, REM, LSN, and 1Mohm annunciators are on. The display”
PRINT *should read: HOLDING~ - -*

PRINT

INPUT “Press ENTER to trigger the counter and take a measurement.” ,Dummy$
OUTPUT Address; “TRIGGER"

ENTER Address;Meas_data

OUTFUT KBD;CHRS (255)4&"K";

PRINT “The measurement shouldbe: 10 000 000 CW IN2"

PRINT

IF Meas_data=10000000 THEN GOTO Ckayé

PRINT “RETURNED HP-IB DATA INCORECT: " ;Meas_data

PRINT

L
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4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600
4610
4620
4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
4750
4760
4770
4780
4790
4800
4810
4820
4830
4840
4850
4860
4370
4880
4899
4900
4910
4920
4930
4340

Okay6:!

GO0 Record results

! End of Chk®

1

Chkig:s!

Test_number=10

Title$="'RESOL’ and 'HIRESQOL'"

GOSUB Print_title

PRINT “Checkpaint 10 tests the 'RESOL’and "HIRESOL’ HP-IB commands. Connect the”
PRINT “rear panel 10 MAz QUT to Input 2 of the ~;Inst_id$§;"."

PRINT

GOSUB Ready_start

OUTPUT Address ; "INIT"

OUTPUT Address; “HIGEZ;RESOL,6" ! 1 MHZ resolution

Title$="'RESOL""

GOSUB Sub_title

PRINT

PRINT ~Verify that the current reading is to 1MHz resclution. Press ENTER”
PRINT “ to program another decade of resclution.”

PRINT

PRINT “Continue pregsing ENTER until the counter displays the measurement with”
PRINYT #1Hz resclution.”

PRINT

FOR 1=5 TO 0 STEP -1

DISP "Press ENTER to decrease the resolution to ~;

DISP INT(10"(X}};"Hz."

INPUT “~, Dummy$

OUTPUT Address ; "RESOQL, "; T

DIsP

NEXT I

OUTPUT XBD;CERS {255)k"K";

OUTPUT Address ; “HIRESOL, ON"

PRINT *Verify that the INT, REM, LSN, IMolm, and EIGE RESOL INDICATORS (**) areon,”
PRINT “the OPEN annunciator is flashing, and the display reads: 10 000 000. O** IN2"
PRINT

GOTO Record_results

{ End of Chk190

1

Chkll:i

Test number=11

Title$="*OFFSET’, 'SCALE’, and 'SMOOTH' "

GOSUB Print_title

PRINT “Checkpoint 11 tests the 'OFFSET’, 'SCALE’, and ‘SMOOTH’ EP-IB commands.”
PRINT “Connect the rear panel 10 Mz OUT to Input 2 of the *;Inst id§;"."
PRINT

GOSUB Ready_start

REMOTE Address

OUTPUT Address; "INIT"

OUTPUT Address; "BIGHZ ; OFFSET, ~5E6 ,ON" I Should be SMHEz

Title$="'OFFSET’"

GOSUE Sub_title

PRINT

PRINT “Verify that the OFFSET, INT, REM, TLK, and iMohm annunciators are on. The”
PRINT “OPEN light should be flashing. The display should read: 5 000 000 CW IN2"
ENTER Address ;Meas_data

IF Meas_data=5000000 THEN GOTCO Okay7

PRINT

PRINT “RETURNED HPF-IE DATA IS IRCORRECT: ";Meas_data

Okay7:!

PRINT

GOSUB Ready_start

OUTPUT Address; "OFFSETY, OFF ;SCALE,2,08™ | Should be 20MHz

1-43
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4950
4980
4970
4980
4590
5000
5010
5020
5030
5040
5050
5060
5070
5080
5090
5100
5110
5120
5130
5140
5150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250
5260
5270
5280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
5330
5400
5410
5420
5430
5440
5450
5460
5470
5480
5490
5500
5510
5520
5530
5540
5550
5560

1-44

Title$=" 'SCALE""

GOSUB Sub_title

PRINT

PRINT "Verify that the SCALE, INT, REM, TLX, and 1Mohm annunciators are on. The”
PRINT “OPEN light should be flashing. The display should read: 20 000 000 CW IN2"
ENTER Address;Meas data

IF Meas_data=20000000 THEN GOTO Okay8

PRINT

PRINT “RETURNED HP-IB DATA INCORRECT: ";Meas data

Okay8:!

PRINT

GOSUB Ready_start

OUTPUT KBD;CHRS (25516 °X";

Title$="‘SMOOTH "

GOSUB Sub_title

PRINT

PRINT “After pressing ENTER to program the counter, verify that the SMOOTH, INT, REM,”
PRINT ~LSN, and 1Mchm annunciators are on. The OPEN annunciator should be flashing.”
PRINT "The display should initially show 10 000 and increase the resolution to”
PRINT ~1Hz."

PRINT

GOSUB Ready_start

OUTPUT Addresas ; " SMOOTH, ON ; HIGHZ ; SCALE , OFF™"

GOSUB Ready_start

OUTPUT Address ; “SMODTHE, OFF”

GOTQ Record_results

I £nd of Chkll

I

Chkl2:1

Test number=l2

TitrleS=" rAUTO’ and ‘MANUAL’ "

GOSUB Print_title _

PRINT “Checkpoint 12 tests the 'AUTO’ and ‘MANUAL’ HP-IB commands. Input a 1GHz"
PRINT *signal at -5 dBm to Input 1 of the *;Inst_id§;"."

PRINT

GOSUB Ready_start

REMOTE Address

OUTPUT Address; "INIT"

oUrrryT Address ; “SAMPLE , HOLD: TRIGGER" ! Automode, single measurement

ENTER Address;Meas_data

IF Meas_data=1.E+38 THEN GOTO Fail

OUTPUT KBD;CERS (255)6“K";

TitleS=" 'AUTO’ "

GOSUB Sub_title

PRINT

PRINT “Verify that the INT, HOLD, REM, TLK, FM NORM, and AUTO annunciators are on*
PRINT “and the ";Inst_id$;" is displaying “;Meas_data;~ Hz."

PRINT

PRINT “If the *;Inst_id$;" display does not match the above reading, then an®
PRINT “error occurred in the BP-IB transfer.”

PRINT

GOSUB Ready_start

OUTPUT XBD;CBRS$ (255)&"K";

Title$=""MANUAL’"

GOSUB Sub_title

PRINT

PRINT *This will trigger the ";Inst_id$;"."

GOSUB Ready_start

OUTPUT Address ; “MANUAL , LASTF "

OUTPUT Address; "SAMPLE , HOLD ; TRIGGER "™

ENTER Address;Meas_data

IF Meas_datal=1.E+38 THEN GOTO Fail
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5570
5580
5590
5600
5610
5620
5630
5640
5650
5660
5670
5680
5690
5700
5710
5720
5730
5740
5750
5760
5770
5780
5790
5800
5810
5820
5830
5840
5850
5860
5870
5880
5890
5900
5910
5920
5930
5940
5950
5960
5970
5980
5990
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130
5140
6150
6160
6170
6180

QUTPUT KB ;CHRS (255 )&"K";

TitleS=" 'MANUAL "

GOSUB Sub_title

PRINT _
PRINT “Verify that the INT, BOLD, REM, TLK, and MAN anpunciators are on”
PRINT ~and the ~;Inst_id$; " is displaying =;Meas_data;” Hz."

PRINT

PRINT ~If the ~;Inst_id$;" display does not match the above reading, then an”
PRINT "error occurred in the HP~IB transfer.*

PRINT

GOTO Record_results

Fail:t

PRINT

PRINT Inst_id$;" failed to acquirea”

PRINT “signal.”

PRINT

GOSUB Ready_start

PRINT

GOTO Record_results

1 End of Chkl2

1

Chiki3:!

Test number=13

Title§=" FMRATE "

GOSUB Print_title

REMOTE Address

OUTPUT Address; "INIT"

PRINT “Checkpoint 13 tests the 'FMRATE' HP~IB command. ”

PRINT '

PRINT “Input a 1 GH2z signal at -5 dBm to Input 1 of the 7;inst_id§;"."
PRINT

GOSUB Ready_start

OUTPUT Address ; “AUTO; FMRATE , NORMAL "

COUTPUT KBD;CHRS (255)&"K";

Title$="'FMRATE ', NORMAL"

GOSUB Sub_title

PRINT

PRINT *Verify that the INT, REM, LSN, FM NORM, and AUTO annunciators are on. The OPEN"
PRINT *annunciator should be flashing.”

PRINT

GOSUB Ready start

OUTPUT Address ; “"FMRATE , LOW™

OUTPUT KBD;CHRS${255)&"K"

Title§=" 'FMRATE ', LOW"

GOSUB Sub_title

PRINT

PRINT ~Verify that the INT, REM, LSN, FM LOW, and AUTO annunciators are on. The OPEN”
PRINT *annunciator should be flashing.”

PRINT

GOTO Record_results

I Bnd of Chki3

t

Chkl4:!

Test,_number=14

TitleS$="'SROMASK" "

GOSUB Print_title

OUTPUT Address ; "INIT"

REMOTE Address

PRINT *Checkpoint 14 tests the 'SRQMASK' HP-1IB cammand. ”

PRINT

PRINT “Set the signal source to output a 1 GBz signal at a level of ¢ dBM”
GOSUB Ready_start

Ferformance 1esis
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6190 OUTPUT KBD;CHRS {2558 K" ;

6200 Title$="MEASUREMENT COMPLETE bit”

6210 GOSUB Sub_title

6220 PRINT

6230 PRINT “This section tests the MEASUREMENT COMPLETE bit of the status byte of*
6240 PRINT “the ";Inst_id$;"."

6250  PRINT

6260 OUTPUT Address; "INIT"

§270  OUTPUT Address; “SAMPLE,BOLD; SROMASK, 2"
6280 GOSUB Ready start

§2%0 ON INTR 7 GOTO Meas_intr

6300 ENABLE INTR 7;2

£310 CUTPUT Address; “TRIGGER"

6320 WAIT 2

6330 OFF INTR 7

6340  Fail measure:!

6350 PRINT Inst_id$; " FAILED the MEASUREMENT COMPLETE bit test.”
6360  GOTO Meas_done

6370 Meas intr:!

6380 OFF INTR 7

6390 STATUS 7,1;B

6400 S=SPOLL ( Address)

6410 PRINT “THE SPOLL IS ";5

6420 IF BIT(S,1) THEN GOTC Fass_measure
6430 GOTO Fail_measure

6440 Pass_measure:!

6450 PRINT Inst_id$; " PASSED the MEASUREMENT COMFLETE bit test.”
6460  Meas done:!

6470  PRINT

6480  GOSUB Ready _start

§490  CUTPUT KBD;CHR$(255)&"K";

6500 Title$="LOCAL bit"

6510  GOSUB Sub_title

6520  PRINT

6530 PRINT “This section tests the LOCAL bit of the status bytes of the »;Inst _id$;"."
6540  PRINT

6550 OUTPUT Address; “SROMASK, 16

6560  GOSUB Ready_start

6570  ON INTR 7 GOTO Srq_intr

6580 ENABLE INTR 7;2

6530 LOCAL Address! SBOULD SET LCL BIT

6600 WAIT 1

6610 QFF INTR 7

6620  Fail local:!

6630 PRINT Inst_id$;" FAILED the LOCAL bit test."
6640 GOTO Done_srq

6650  Srg intrs!

6660 OFF INTR 7

6670  STATUS 7,1;B

6680 S=SPQLL (Address )

6690 PRINT “THE SPOLL IS ";8

6700 IF BIT{S,4) THEN GOTO Pass_local

6710  GOTOFail_local

6720 Pass_local:!

6730 PRINT Inst_id$; " PASSED the LOCAL bit test.”
6740 bone_srog:!

6750 PRINT

6760 GOSUB Ready_start

6770  OUTPUT KBD;CERS (255)&"K";

678¢  Title$="ERROR bit"

6790  GOSUB sub_title

63800 PRINT

L

1-46

P RARTR e Sovrvire Mawual




FENJUTHIRILE LED LY

6810  PRINT “This section tests the ERROR bit of the status byte of the “;Inst_id§;"."
6820 PRINT

6830 OUTPUT Addresgs; “SROMASK, 4"

6840 GOSUB Ready_start

6850  ON INTR 7 GOTO Error_intr

6860  ENAELE INTR 7;2

6870 OUTPUY Address ; "MANUAL,9E+99" | Exrror condition
£880 WAIT 1

6890 OFF INTR 7

6900  Pail error:l

6910 PRINT Inst_id$; " FAILED the ERROR bit test.”
6920  GOTO Done_error

6930  Error_intr:l

6940 OFF INTR 7

6950  STATUS 7,1;B

6960  S=SPOLL(Address)

6370 PRINT ~THE SPOLL IS *;5

6980 IF BIT(S,2) THEN GOTO Pass_error

6990  GOTO Fail error

7000  Pasa_error:l _

7010 PRINT Inat_3id$;" PASSED the ERROR bit test.”
7020  Done error:!

7030 OUTPUT Address; "RESET"

7040  PRINT

7050  GOSUB Ready_ start

7060  OUTPUT KBD;CHRS(255)&"K";

7070  Title$="OUTPUT DATA READY bit*

7080  GOSUB Sub_title

7090  PRINT

7100 PRINT *This section tests the OUTPUT DATA READY bit of the status byte of the~
7116  PRINT Inst_id$;"."

7120  PRINT

7130  OUTPUT Address; "SROMASK, 1"

7140  GOSUB Ready start

7150 ON INTR 7 GOTO Ready_intr

7160 ENABLE INTR 7;2

7170 QUTPUT Address; "ID?"

7180 WAIT1

7190  OFF INTR 7

7200  Fail ready:!

7210 PRINT Inst_id$;" FAILED the QUTPUT DATA READY bit test."
7220  GOTO Done_ready

7230  Ready_ intr:!

7240  PRINT

7250 OFF INTR 7

7260  STATUS 7,1;B

7270  S=SPOLL({Address)

7280  PRINT “THE SPOLL IS 7;S

7290 ENTER Address;Setup$

7300 IF BIT(S,0) THEN GOTO Pass_ready

7310 GOTOFail ready

7320 Pass _ready:! .

7330 PRINT Inst_id$;" PASSED the QUTPUT DATA READY bit test.”
7340 Done_ready:!

7350  PRINT

7360 10UTPUT Address ; "SROMASK 4"

7370  GOTO Record_results

7380 { End of Chkl4

7390 1

7400  Chkil5:1

7410 Test_nhumber=15

7420  Title$="‘DMP‘"

1-47

T nsslmssosa munnm Tambn



HP 5361B — Service Manual

7430  GOSUB Print_title

7440 REMOTE Address

7450 OUTPUT Address; "INIT"

7460 PRINT “Checkpoint 15 tests the ‘DUMP’ HP-IB canmand.”

7470 PRINT

7480 Hookup: {

7490  PRINT “Connect a 1 GHz signal at -5 dBm to Input 1 of the “;Inst_id§;"."

7500 PRINT

7510  PRINT “Press ENTER to begin DUMPING data fromthe ";Inst_id$;" to the controller.”

7520 PRINT “Ten measurements will be taken and displayed.”

7530 PRINT

7540  GOSUB Ready start

7550 REMOTE Address

7560  ENTER Address;Meas _data

7570 IF Meas_data=]1.E+38 THEN GOTC Hookup

7580 OUTPUT Address ; "MANUAL , LASTF ;RESOL, 4 ; DUMP, ON ™

7580 PRINT “MEAS# DATA”

7600 FOR I=1 TO 10

7610  ENTER Address;Ascii_data

7620  WAIT .300

7630 PRINT I,Ascii_data, “*10 Kfz"

7640 NEXT I

7650  PRINT

7660 CUTPUT Address; “DUMP, OFF™

7670  GOTORecord results

7680 { End of Chkl5

7690 H

7700  Chklé: 1

7716 Test_number=16

7720 Title$="PULSE MEASUREMENT"

7730  GOSUB Print_title

7740 PRINT “BEFORE TESTING CHK 16, BE SURE TO MAKE ALL SET-UP ARD CONNECTIONS AS
OUTLINED IN THE MANUAL."

7150 OUTPUT Address; "FREQ™

7760 REMOTE Address

7770  PRINT

7780 PRINT

7790 PRINT “CHECKPOINT 16 TESTS THE ‘PULSE FREQUENCY ' HP-IB COMMAND. "

7800 PRINT

7810  GOSUB Ready_start

7820 ENTER Address;Meas_data

7830  Title$="PULSE FREQUENCY"

7840 GOSUB sub_title

7850  PRINT

7860 PRINT “VERIFY THE COUNTER DISPLAYS APPROX 1 GHZ PULSE”

7870  PRIRT

7880 PRINT

7850 GOSUB Ready_start

7900 Title$="PULSE WIDTH MEASUREMENT"

7910  GOSUB Print_title

7920 OUTPUT Address ; "PWID"

7930 OUTPUT Address; "AVER, 100"

7940 REMOTE Address

7950 PRINT “CHECRPOINT 16 TESTS THE ‘PULSE WIDTH' HP-IB COMMAND.”

7960 PRINT

7970 GOSUB Ready_start

7980 ENTER Address;Meas_data

7990  Title$="PULSE WIDTH"

8000  GOSUB Sub_title

8010 PRINT

8020 PRINT “VERIFY THE COUNTER DISPLAYS APPROX . 100 MICRO SEC PW”

8030 PRINT
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8040
8050
8060
8070
8080
8090
B100
8119
B120
8130
8140
8150
8160
8170
8180
8130
8200
8210
8220
8230
B240
B250
B260
8270
8280
8250
8300
8310
8320
8330
8340
B350
8360
8370
8380
8290
8400
8410
B420
8430
8440
8450
8460
8470
8480
8490
8500
8510
8520
8530
8540
8550
8560
8570
8580
8590
8600
8610
8620
8630
8640
8650
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GOSUB Ready_start

TitleS="pP OFFT MEASUREMENT"

GOSUBPrint_title

OUTPUT Address; “OFFT"

QUTPUT Address; "AVER, 100"

REMOTE Address

PRINT ~“CEECRPQINT 16 TESTS THE 'OFFT’ HP-IB COMMAND”

PRINT

GOSUB Ready_start

ENTER Address ;Meas_data

Title$="P OFFY TIME"

GOSUB Sub_title

PRINT

PRINT “VERIFY THE COUNTER DISPLAYS APPROX .500 MICROC SEC OFF*
PRINT

GOSUB Ready_start

TitleS«="PRI MEASUREMENT"

GOSUB Print_title

QUTPUT Address; "PRI"

CUTPUT Address; "AVER, 100"

REMOTE Address

PRINY “CHECKPOINT 16 TESTS THE PRI MEASUREMENT* HP-IB COMMAND"
PRINT

GOSUB Ready_start

ENTER Adiress;Meas data

TitleS="PULSE REPF INTERVAL"

GOSUB Sub_title

PRINT

PRIRT *VERIFY THE COUNTER DISPLAYS APPROX .600 MICRO SEC PRI~
PRINT

GOSUB Ready start

Title$="PULSE REP FREQUENCY"

GOSUB Print_title

OUTPUT Address; "PRF"

OUTPUT Address ; "AVER, 100"

REMOTE Adddress

PRINT “CHECKPOINT 16 TESTS THE 'PRF’ HP-IB COMMAND”

PRINT

GOSUB Ready start

ENTER Address ;Meas_data

Title$="PULSE REP FREQUENCY"

GOSUB Sub_title

PRINT

PRINT “VERIFY THE COUNTER DISPLAYS APPROX 1663781 PRF”

PRINT

GOTO Record results

{ END OF CHK16

Chkil7:}

Test mumber=17

Pitle$="CHECK ALL ADDRESSES"”

GOSUB Print_title

REMOTE Address

OUTPUT Address; "INIT"

PRINT ~Checkpoint 17 tests all of the valid HP~IB addresses except 21, which s~
PRINT “the address of the controller.”

PRINT

PRINT ~TEST DESCRIPTION"

PRINT

PRINT *EACH ADDRESS T0 BE TESTED IS MANUALLY SET ON REAR OF INSTRUMENT. PROGRAM WILL"
PRINT “TEST IT WHEN TEST SOFTKEY 1S PRESSED. THEN, NEXT ADDRESS IS SET ON INSTRUMENT, "
PRINT #THE INCR SOFTKEY IS PRESSED TO INCREMENT PROGRAM TO NEXT ADDRESS, AND TEST"

PRINT “IS DONE. A RUNNING TOTAL OF TESTS, PASSES, AND FAILS ARE LOGGED BY THE PROGRAM. "
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8660
B670
8680
8690
8700
8710
8720
8730
8740
8750
8760
8770
8780
8790
8800
8810
8820
8830
8840
8850
8860
8870
8880
8890
8900
8910
8920
8930
8940
8950
8960
B970
8980
8990
3000
9010
9020
9030

040
2050
9060
3070
90890
9080
9100
8110
9120
9130
9140
2150
2160
81710
9180
9190
3200
8210
§220
2230
3240
9250
2260
9270
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PRIRT

GOSUR Ready_start

Fail _counter=0! Reset fail counter
Pass_counter=(! Reset pass counter

FOR Addreas=700 TO 730

IF Address=721 THEN GOTO Incr_address
Re test: t

OUTPUT KBD;CHRS {2553) & "X";

LOCAL 7

PRINRT

PRINT ~On the 7;Inst_id$;", SET ADDRESS TO BE TESTED AT REAR PANEL DIP SWITCH,
PRINT

PRINT “CYCLE POWER TO CAUSE INSTRUMENT TO RECOGNIZED ANY CHANGES MADE. "
FRINT

PRINT *WAIT FOR INSTRUMENT TO FINISH POWER UP ROUTINE BEFOR TESTING.”
PRINT

PRINT

GOSUB Clear keys

ON EEY 1 LABEL “INCR” GOTC Incr_ address

ON KEY 6 LABEL “ " GOTO Incr_address

ON KEY 2 LABEL “"EXIT” GOTO EXit_testl

ON KEY 7 LABEL * ~ GUTO Exit_testl

ON EEY 3 LABEL “TEST” GOTO Test_address

ON KEY 8 LABEL “ ~ GOTO Test_address

PRINT “Press TEST to test current BPF-IB address ~;Address
PRINT “Press INCR to gkip to HP-IB address — ";

IF Address<720 THEN

PRINT Address+2

ELSE

IF Addressa<>730 THEN

PRINT Address+l

ELSE

PRINT “NONE .~

END IF

END IF

PRINT

PRINT

PRINT “PRESS EXIT TO TERMINATE THIS CHECKPOINT.”

GOSUB Wait_for_xey

Test addregs:!

GOSUB Keys_off

ON TIMEOUT 7,3 GOTO No_response

REMOTE Address

OUTPUT Address; "ID?"

ENTER Address;Id data$

IF Id_data$=Inst_id$ THEN GOTO Incr_pass

Ro_response: !

OFF TIMEQUT 7

PRINT

Fail counter=Fail counter+l! Increment fail counter
Fail address(Fail counter)=Address! Store passed address
PRINT

PRINT Inst_id$; " does not respond at address *;Address
BEEP 250,.15

WAIT .1

BEEP 250, .15

PRINT

GOSUB Ready start

GOTO Re_test

Incr_pass:!

OFF TIMEOUT 7

Pass_counter=Pass_counter+l! Increment pass ctr
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9280
9230
9300
9310
9320
9330
9340
9350
9360
9370
9380
3350
9400
9410
9420
9430
9440
9450
9460
9470
9480
9490
9500
9510
9520
9530
9540
9350
9560
9570
9580
9590
9600
$610
9620
9630
9640
9650
9660
9670
9680
9690
9700
9710
9720
9730
9740
9750
9760
9710
9780
9790
9800
9810
9820
9830
9840
9850
5860
3870
9880
5850

Pass_address(Pass_counter)=Address !Store pass address
PRINT

PRINT Inst_id$;" responds at address *;Address
PRINT

GOSUB Ready start

GOTO Re_test

Incr _address:!

GOSUB Keys_off

ABORT 7

CLEAR Address

NEXT Address

Exit_testl:i

GOSUB Keys_off

ABORT 7

CLEAR Address

IF Pass_counter=( THEN GOTO No_pass_addr
OUTPUT XBD;CHRS (255)&"K";

PRINT “The ;Inst id$;" responded at the following addresses:”
FOR I=1 TO Pass_counter

PRINT * ~;Pass_address (I}

NEXT X

No pass addr:!

IF Pail_counter=0 THER GOTO No_address
PRINT

PRINT Inst_id$;" failed to respond at the following addresses:”
PRINT .

FOR I=1 TO Fail counter

PRINT ~ *;Fail_address(I)

NEXT I

GOTO Finish_address

No_addresa:!

IF Pass_counter0 THEN GOTO Finish address
PRINT

PRINT “No addresses were tested., ~

Finish address:!

PRINT

GOSUB Ready_start

OFF TIMEOUT 7

GOSUB Begin search

GOUTO Record_results

! End of Chkl7

H

s

Pinal exit: 1

PRINT “HP-IB VERIFICATION DONE~”

GOTO Exit_opver

Error_exit: !

PRINT ERRMS

Exit_opver: !

CONTROL 1,12;0

RESET 7

PRINTER IS CRT

STOP 1 End of program
g*****t*t***t********w******w*t***tt*t**tt*t***w**tt**tt*tt*****titt

' SUBROUTINES SECTION

IR AN AAE R RREAAR AR LA TRAEEAAREERAA AR RARARERA AL NN AR AR AR AR R,
Begin_search: ! SEARCH FOR 5361A/B ADDRESS

OUTPUT KBD;CHR$ (255)}&"K";

PRINT ~SEARCHING FOR BP COUNTER AT ADDRESS*” ;

ON TIMEQUT 7, .4 GOTO Try_another

FOR Address~=700 TO 731

IF Address=72]1 THEN GOTO Try_ancother! SKIP CONTROLLER

K ETTUTINANICE LESLS
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9300

9910

9920

9930

%940

9950

$960

9970

9380

9990

10000
10010
10020
16036
10040
10050
10060
10070
10080
10090
10100
10110
10120
16130
10140
10150
10160
10170
10180
10180
10200
10210
10220
10230
10240
10250

10260
10270
10280
10290
10300
13310
10320
10330
10340
10350
10360
10370
10380
103%0
10400
10410
10420
10430
10440
10450
10460
10470
0480
10490
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IF Address=Ptr_add THEN GOTO Try_another! COUNTER ADDRESS SBOULD NOT BE EQUAL TO THE
PRINTER ADDRESS

OUTFUT CRT; Address ;CHRS (B) ;CHR$ (&) ;CHRS (8) ;CHR$ (8);

REMOTE Address

QUTPUT Address; “ID?"

ENTER Address; Inst_ id$

IF {Inst_id§$="HP5361A" or Inst_id$="HP5361B") THEN GOTO Found_ one
Try_another: !

ABORT 7

CLEAR Address

NEXT Address

BEEP 550,.15

WAIT .1

BEEP 150,.15

PRINT

PRINT

PRINT “NO COUNTER WAS FOUND ON THE HP-IB. CHECK ALL CONNECTIONS AND SWITCH SETTINGS.”
PRINT

PRINT * BE SURE TEAT THE ADDRESS OF THE PRINTER IS NOT THE SAME AS THE COUNTER.”
PRINT

PRINT ~RESTART PROGRAM™

GOSUB Ready_start

DISP Inst_id$

GOTO Error_exit | GOTO SKIP_PRINT | TRY AGAIN

Found one:!

PRINT

PRINT

PRINT Inst_id$;" FOUND AT ADDRESS “;VAL$ (Address);"."

BEEP 800,.03

WAIT 3

OFF TIMEOQUT 7

RETURN

Record results:!

BEEP 800¢, .03

INPUT ~“Press ENTER to record the results. ¥, Dumnmy$

PRINT

PRINT “ Press the appropriate softkey to record the results of CEECKPOINT”;
Test number;”.”

GOSUR Clear_ keys

ON FEY 1 LABEL ~ PASS” GOTO Pass_test

ON KEY 6 LABEL * " GOTO Pass_test

ON KEY 4 LABEL * FAIL” GOTO Fail_test

ON EEY 9 LABEL * * GOTO Fail_test

GOSUB Wait_for key

Pass teat:!

GOSUB RKeys_off

Test results$(Test mumber)="PASS"

GOTO Next_checkpt

Fail test:!

GOSUB Reys_off

Test_results$(Test number)="FATL"

Next_checkpt:! Determine next checkpoint to be executed

IF Test_number=18 THEN RETURN

OUTPUT XBD;CHERS$ (255 )&"K";

PRINT “Current checkpoint: »;Test number

PRINT

PRINT “Press the appropriate softkey to select the desired checkpoint...”
PRINT

PRINT “NEXT -~ Press K1 to perform the next checkpoint,”
PRINT “EXIT -~ Press K2 to end the program, ”

PRINT “REPEAT - Press K3 to repeat this checkpoint, or”
PRINRT “GOTO# - Press K4 to select an arbitrary checkpoint.”



10500
10510
10520
10530
10540
10550
10560
10570
10580
10530
10600
10610
10620
10630
10640
10650
10660
10670
10680
10690
10700
10710
10720
10730
10740
10750
10760
10970
10780
10790
16800
10810
10820
10830
10840
10850
10860
10870
10880
10890
10900
10910
10920
10830
10940
10950
10960
10970
10980
10990
11000
11010
11020
11030
11040
11050
11060
11070
11080
11090
11100
11110

GOSUB Clear_keys

ON KEY 1 LABEL * NEXT" GOTO Next_test

ON KEY 6 LABEL * " GOTO Next_test

ON KEY 2 LABEL ~ EXIT" GOTO Exit_test

ON KEY 7 LABEL * " GOTO Exit_test

ON KEY 3 LABEL = REPEAT" GOTO Repeat_test

ON KEY B LABEL * " GOTC Repeat_test

ON KEY 4 LABEL * GOTC #” GOTO Test_entry

ON KEY 9 LABEL ~ * GOTO Test_entry

GOSUB Wait for key

First _check:! Determines the first checkpoint to execute
OUTPUT KBD;CHR$ {255 )& "K";

PRINT “Press the gsoftkey to select the desired checkpoint.”
PRINT

PRINT “FIRST ~ Press K1 to perform the first checkpoint,”
PRINT “EXIT - Press K2 to end the program, or"
PRINT “GOTO# - Press K4 to select an arbitrary checkpoint.”
GOSUB Clear keys

ON KEY 1 LABEL * FIRST” GOTO First_test

ON KEY 6§ LABEL * " GOTO First_test

ON KEY 2 LABEL * EXIT” GOTO Exit_test

ON KEY 7 LABEL * ~ GOTO Exit_test

ON KEY 4 LABEL * GOTO #” GUTO Test_entry

ON KEY 9 LABEL “ ~ GOTO Test_entry

GOSUB Wait_for key

Key_ trap:!

DISP “Wrong key pressed. Try again.” ;CHR$(7)
RETURN

Wait_for key:!

CONTROL 1,12;0

DIsSP

Loop s GOTO Loop

Keys_off:!

CONTROL 1,12;1

RETURN

Ready_start:l

BEEP 800, .03

INPUT “Press ENTER to continue, ”,Dummy$
RETURN

Print_title:! Display checkpoint title

OUTPUT KBD;CHRS$ {255)&8"K™;

PRINT

PRINT TAB(34); "CHECKPOINT" ;Test_tustber

GOSUB Sub_title

PRINT Horiz_line$

BEEP 800, .03

INPUT “Press ENTER to start the test.”,Dumy$
OUTPUT KBD;;CHRS (255} "K";

RETURN

Sub_title:!

PRINT

PRINT

PRINT

PRINT

PRINT TAB( INT( (80~ (LEN(TRIMS (Title§))})/2));Titles
RETURN

First test:i

GOSUB Feys_off

Checkpoint=1

GOTO Branch_checkpt

Next_test:!

GOSUB Keys_off

LErTOrmance 1ests
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11120
11130
11140
11150
11160
11170
11180
11180
11200
11210
11220
11230
11240
11250
11260
11270
11280
11290
11300
1131¢
11320
11330
11340
11350
11360
11370

11380
11390
11400
11410
11420
11430
11440
11450
11460
11470
11480
11490
11500
11510
11520
11530
11540
11550
11560
11570
11580
11580
11600
11610
11620
11630
11640
11650
11660
11670
11680
11690
11700
11710
11720
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Checkpoint=Test number+l

GOTO Branch_checkpt

Exit_test:!

Checkpaint=0

GOTO Branch_checkpt

Repeat test:!

GOSUB Reys_off

Checkpoint=Test number

GOTC Branch_checkpt

Test _entry:i

GOSUB Keys_off

QUTPUT KBD;CBR$(255}&4"K";

Title$="CHECKPOINT SUMMARY "

GOSUB Sub_title

PRINT

GOSUB Menu

INPUT “Type the checkpoint number desired {1 to 17}, and press ENTER. *,Test_number
IF {Test_number <1) OR (Test number >17) THEN GOTO Integer error
Checkpoint=Test number

GOTO Branch_checkpt

Integer error:!

DISP “Please enter an integer only, 1 through 17.7;CHRS(7)
GOTO Test_entry

Branch_checkpt:!

IF {Checkpoint=0 OR Checkpoint=18) TEEN GOTO Print_results
ON Checkpoint GOTO Chkl, Chk2, Chk3, Chk4, chk5, Cchké, chk7, chkB, Chk9, Chk10, Chkll,
Chk12, Chkl3, Chkl4, Chki5, Chkl6, Chkl?

Print results:!

PRINTER IS CRT

OUTPUT KBD;CHRS$ (255}&“K";

PRINT “Do you wish to have a hardcopy of the results?”
GOSUB Clear_keys

ON KEY 1 LABEL * YES” GOTO Print_it

ON KEY & LABEL * " GOTO Print_it

ON KEY 4 LABEL * NO” GOTO No_print

ON KEY 9 LABEL “ ~ GOTO No_print

GOSUB Wait_for_key

RETURN

Clear keys: !

CONTROL 1,12;0 | XEY LABELS ON

ON KEY 0 LABEL “ ” GOSUB Key_trap

ON KEY 1 LABEL * ” GOSUB Key_trap

ON KEY 2 LABEL ~ " GOSUB Key_trap

ON KEY 3 LABEL * " GOSUB Key_trap

ON KEY 4 LABEL “ " GOSUB Key_trap

ON KEY 5 LABEL “ " GOSUB Key_trap

ON KEY 6 LABEL * " GOSUB Key_trap

ON RKEY 7 LABEL “ " GOSUB Key_trap

ON KEY 8 LABEL ~ * GOSUB Rey_trap

ON KEY 9 LABEL “ " GOSUB Key_trap

RETURN

Menu:!

CONTROL 1,12;1

Title$="5361A/B CEECKPOINT SUMMARY"

GOSUB sub_title

PRINT

PRINT ¥ 1 'REMOTE’, 'LOCAL LOCKOUT', 'LOCAL‘ ** 3 'SAMPLE’ and 'TRIGGER'"
PRINT ~ 2 Self Check ('TEST?') ** 10 'RESOL’ and 'HIRESOL'"
PRINT # 3 ‘DISPLAY' ** 1] ‘OFFSET’, 'SCALE’, and 'SMOCTH'”
PRINT “ 4 "INIT’ and "RESET’ ** 12 'AUTO’ and 'MANUAL'"
PRINT “ 5 'REF‘ and 'OVEN’ *+* 13 'FMRATE'*~

PRINT “ 6 ‘ERR?' ** 14 'SRQMASK'"”

TD R2L10 Cremrvern A versrnl



11730
11740
11750
11760
11770
11780
11790
11800
11810
11820
11830
11840
11850
11860
11870
11880
11890
11500
11916
11920
11930
11940
11950
11960
11970
11980
11990
12000
12010
12020
12030

12040

12050
12060
12070
12080
12090
12100
12110
12120
12130
12140
121590

PRINT * 7 'SET’ and 'SET?’ #* 15 'DUMP’ "

PRINT * 8 "LOWZ* and "HIGHZ' *+* 16 'PULSE MEASUREMENT"
PRINT * ** 17 *CHECK ALL ADDRESS'*

RETURN

Print_it:}

GOSUB Keys_off

OUTPUT KBD ;CHRS (255 )& "K";

PRINTER IS Ptr_add

ON ERROR GOTO Prnt_stuck

ON TIMEOUT Ptr_add DIV 100,1 GOTO Prnt_atuck
OUTPUT Ptr_add USING “#,K”;" 1 TEST FOR RESPONSE
OFF TIMEOUT

OFF BERROR

GOTO No_print

Prnt_stuck:!

CONTROL 1,12;1

DISP {Ptr_add); " NOT RESPONDING. CHECK PRINTER IS ON, & ADDRESS & HOOK-UP IS CORRECT."
BEEP 600,.3

WAXT 3

OFf TIMEOUT

OFF ERROR

GOTO Print_results

Ho print:i

GOSUB Keys_off

OUTPUT KBD;CHRS {255)4"K";

Titlej="CRECKPOINT RESULTS"

GOSUB Sub_title

PRINT Boriz_line$

PRINT

PRINT “Counter: ~;Inst_id$;” at address” ;Address
PRIRT

FOR Teat number=1 TO 8

PRINT * 7;Test_nimber;TAB(B) ;Test_results$(Test number);
PRINT TAB(30};8+Test number;TAB(34);Test_results$(8+Test number)
NEXT Test_number

PRINT TAB{30);17;TAB(34) ;Teat_results§(17);
PRINT

PRINT

PRINTER IS CRT

OUTPUT Address ; "INIT"

LOCAL 7

GOTO Final exit

END

FETJOTMANCE 1 €515
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2

ADJUSTMENTS

2-1. INTRODUCTION

This section describes the adjustments required to maintain the HP 5361B operating
characteristics within specification. Adjustments should be made when required, such as
after a performance test failure or when components are replaced that may affect an
adjustment. If the adjustments are to be considered valid, the HP 5361B line input voltage
must be within +5% to —10% of normal.

Table 2-1 lists the adjustment procedures and the recommended order of performance, and
identifies the adjustable components involved.

2-2. EQUIPMENT REQUIRED

The test equipment required for the adjustment pfocedures is listed in Table B-1
(Recommended Test Equipment) of Appendix B. Substitute test equipment may be used if it
meets or exceeds the required characteristics listed in the table.

2-3. ADJUSTMENT LOCATIONS

Adjustment locations are identified in Figure 2-1. All adjustments, except for the TCXO
standard timebase adjustment, must be made with the top cover removed. The TCXO
adjustment is made through the rear panel hole labeled TCXO ADJUST.

2-4. SAFETY CONSIDERATIONS

This section contains warnings and cautions that must be followed for your protection and
to avoid damage to the equipment.

2-1



AT LTCOXD ADUST
THROUGH REAR PANEL}

8

—

AN
{OPTION Q0% AND

B0 QVEN —_}i
OSCLLATORS) Il

B

EE}SGDGDI

AZRT w1 |
(PEAK DETECTOR
ADRIST,
LOCATED NEAR -
LOWER PART

* Bo AL
L SUPRLY ADUUET)
|
-
- e © '3 sm?;:azsk ASSEMELY ©
- oN o OO0 O
a - " LOCKED PPN o 2
i ¥ PrgEeNT PR MODE oM
s ‘%5- wo ™ F ASSEMELY
o ) D)
‘\ O D (e] 1 [+ l! o]
& 7 s
| A
/ |
/ |
ABRLY ABCI6
LAGC LEVEL (200 MHz MIN
ADMSTS QTRUT ADUST) e s

Figure 2-1. HP 5361B Adjustment Locations

HP 33A1TR — Serpice Manual




g e e

2-7. Peak Detector Adjustment (INPUT 2, 50Q)
Potentiometer A2R1 adjusts the peak detector circuitry for the 50 Q portion of INPUT 2. The

peak detector determines the sensitivity of the input circuitry. To perform this adjustment,
proceed as follows:

1. Connect the negative terminal of the HP 3466 A DVM to chassis ground of the counter.
Connect the positive terminal of the DVM to TP1 at the top of the A2 assembly.

2. Set a synthesizer (HP 8660C/86603A /86632B) for an output of 17 mV (~22.4 dBm) at
400 MHz. Connect the synthesizer output to INPUT 2 of the HP 5361B.

3. Connect the REFERENCE OUTPUT connector on the rear panel of the synthesizer to the
rear panel EXT REF IN connector of the counter.

4. Select INPUT 2 (50 @ impedance) on the HP 5361B by pressing the 50 Q2 key.

5. Adjust A2R1 clockwise until the counter just begins to gate and display the 400 MHz
signal. It is easiest to find this transition point by noting where the voltage at the test
point jumps above 4.5 volts. At this point, the counter should be gating and displaying
the 400 MHz signal.

6. To verify the adjustment, set the synthesizer output to -23 dBm at 400 MHz, and verify

that the HP 5361B displays all zeroes: 00 000 000 000. Slowly increase the synthesizer
level to -22 dBm and verify that the counter displays 400 MHz correctly.

2-8. IF Amplifier Adjustments

The IF amplifier adjustments consist of two separate adjustments, A6R42 and A6C56.
Potentiometer A6R42 (AGC LEVEL ADJUST) is adjusted first to set the automatic gain level
of the A6 IF bandpass. Next, the frequency response of the 175 MHz elliptic filter is tuned by
adjusting A6C56 (200 MHz MIN OUTPUT ADYJ) which places one notch of the 175 MHz
filter exactly at 200 MHz.

IF AGC LEVEL ADJUSTMENT

To adjust A6R42 (AGC LEVEL ADJ) for IF AGC level control, refer to Figure 2-2 and proceed
as follows:

1. Remove the instrument’s top cover.
2. Disconnect the A6 IF input from the output of A12.

3. Connect the output of the HP 8660B to the input of Aé.

2-5
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4, Set the HP 8660B to 70 MHz at a level of 0 dBm.
5. Connect the HP 436 A Power Meter to rear panel IF OUT connector of the HP 5361B.

6. Adjust A6R42 (AGC Level Pot) for a power meter reading of ~12.0 dBm =0.1 dBm. Use a
nonmetallic adjustment tool such as the HP P/N 8730-0013 or GC Electronics P/N 8276.

7. Change the HP 8660B power output from -30 to +0 dBm in 10 dB steps (or less) to
verify IF output power of -12.0 =0.3 dBm.

8. Verify that the IF Present/Inband LEDs are ON, and the Level/Pulse Mode LEDs are
OFF.

9. Set the HP 8660B to ~50 dBm and verify that the Level, IF Present, Pulse Mode and
Inband LEDs are OFF.

10 Mz
QUTPUT

(REAR PANEL! r_""

MPL3BA
POWER METER

o o ®
HPBB60D/865028
SYHTHESIZED RF OUT

SIGNAL GENERATOR

CONNECT DIRECTLY
TO AB F INPUT
EXT REF IN = oUT

Hps;;sqg (REAR F’ANELJ {(REAR PANEL}

TRMLAS_S3M

Figure 2-2. AGC Level Adjustment Setup

200 MHZ ELLIPTIC FILTER NOTCH ADJUSTMENT

Capacitor A6C56 (200 MHz MIN OUTPUT ADJ) is adjusted to set the frequency response of
the 200 MHz elliptic filter on the A6 IF Amplifier/Detector Assembly. The filter will be
adjusted to have maximum attenuation at 200 MHz, thus causing the response of the filter to

2-6
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be approximately 43 dB down at 200 MHz for open AGC loop response. Refer to Figure 2-3.
To adjust A6C56, proceed as follows:

1.

2.

Remove the instrument’s top cover.

Disconnect the A6 IF input from the output of AI2.

Connect the output of the HP 8660B to the input of Aé.

Connect the IF output of the HP 5361B to the input of the HP 8566B Spectrum Analyzer.

Set the HP 8660B Synthesized Sweeper to 200 MHz at 0 dBm.

Locate the 200 MHz signal trace on the HP 8566B Spectrum Analyzer display and adjust
A6C56 (200 MHz MIN OUTPUT ADJUST) for minimum signal amplitude. Use a
non-metallic adjustment tool such as the HP P/N 8730-0013 or GC Electronics P/N 8276.

+PBEBOD/E56075
SYRTHESZED RE QU
SIGNAL GENERATOR

CONNECT DIRECTLY
TO AB IF NPUT ]

ek M-

HPBSEER

SPECTRUM ANAL YZER

O&B:-Q

EXT REF N
(REAR PANEL)

]

= ouT

{REAR PANEL!}

Figure 2-3. 200 MHz Elliptic Filter Notch Adjustment Setup

2-9. TCXO Adjustment (A10 Standard Timebase)

Two procedures are given for adjustment of the TCXO standard timebase. If operation of the
counter is only at 25°C (78°F), then adjust the oscillator frequency as close as possible to

10 MHz, using the first procedure, immediately following this paragraph (i.e., TXCO
TIMEBASE ADJUSTMENT). If the operation of the counter will be over the full temperature
range of 0°C to 50°C, then the TCXO must be offset by the amount labeled on its cover,

2-7
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using the second procedure “TCXO TIMEBASE/OFFSET ADJUSTMENT”. The offset is
necessary to keep the TCXO frequency within the manufacturer’s temperature specifications.
The TCXO standard timebase is factory-set for use at 25°C.

NOTE
Allow the TCXO in the instrument to warm up for a mini-
mum of 30 minutes before making either TCXO adjustment.

TCXO TIMEBASE ADJUSTMENT

To adjust the TCXO Timebase for the average room-temperature environment, (25°C)
proceed as follows:

1. Connect a house standard (1, 2, 5, or 10 MHz reference frequency) to the EXTERNAL
TRIG INPUT of an oscilloscope and set the main triggering to EXTERNAL. Connect the
5361B rear panel 10 MHz OUT to the Channel A input of the oscilloscope. (See Figure
2-4.)

2. Insert a tuning wand through the TCXO ADJUST hole in the rear panel of the 5361B and
into the tuning screw of the TCXO (Y1) on the TCXO Assembly. Adjust the TCXO for a
minimum sideways movement of the signal on the oscilloscope display.

3. By timing the sideways movement (in cm/second) of the signal on the oscilloscope
display, the accuracy of the timebase can be determined based on the oscilloscope sweep
speed, as shown in Table 2-2. This completes the adjustment of the TCXO for use at 25°C.

PATTERN MOVEMENT

# UNKNOWN HIGH
* UNKNOWN LOW

TRIGGERED
SWEEP
(QSCILLOSCOPE
TR REFERENCE FREQUENCY
STANDARD

\f

10 MHz QUT
(REAR PANEL)

EXT
TRIG

INPUT | | INEUT QUTPUT
b 1
10 MHz 125 OR 10 MHz
THOKS, S

Figure 2-4. Oscillator Adjustment Setup
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Table 2-2. TCXO Adjustment (A10 Standard Timebase)

SWEEP SPEED
MOVEMENT 1 us/em 0.1 us/cm 0.01 us/cm NOTES
1 cmfs 1x107° 1x10™" 1x1078 Time scope trace movement
1 cmy/10s 1x310~7 1x10~8 110710 with second hand of watch or
1 em/100s 1x10-8 1x1079 1x10-10 clock.

TCXO TIMEBASE/OFFSET ADJUSTMENT

To adjust the TCXO Timebase for proper operation over its entire operating temperature
range (0°C to 50°C), proceed as follows:

1. Remove the HP 5361B top cover, locate the TCXO, and record the frequency offset
(located on the TCXO component cover) on paper.

2. Replace the HP 53618B top cover, turn its power switch to ON, and let the instrument
warm up for at least 30 minutes.

3. Connect a house standard (1, 2, 5, or 10 MHz reference frequency) to the external
reference input of a high resolution counter such as an HP 5384A Frequency Counter
(10 MHz IN/OUT BNC connector).

4. Connect the HP 5361B 10MHZ OUT on the rear panel to Channel A Input of the
HP 5384A Frequency Counter.

5. Set the HP 5384A to FREQ A, 1 second GATE TIME.

6. Insert a tuning wand through the TCXO ADJUST hole in the rear panel of the

HP 5361B and into the tuning screw of the TCXO (Y1) on the A10 Assembly. Adjust the
TCXO frequency to 10 MHz = the offset labeled on the cover of the TCXO. For example,
if the offset is labeled +3.5 Hz, the TCXO should be adjusted for a frequency of

110.0000035 MHz on the HP 5384A display at a room temperature of 25°C. This

completes the adjustment of the TCXO with offset for use at 0°C to 50°C.

2-10. Oven Oscillator Adjustment (A10 Option 001 or 010 Timebase)

The following procedure describes the adjustment of the Oven Oscillator Timebase (Option
001) and the High Stability Timebase (Option 010). To perform the adjustment, refer to
Figure 2-4 and proceed as follows:

NOTE
Allow the oven oscillator to warm up for a minimum of 24
hours before making this adjustment.
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5.

Connect a house standard (1, 2, 5, or 10 MHz reference frequency) to the EXTERNAL
SYNC INPUT of an oscilloscope and set the oscilloscope to EXTERNAL SYNC. Connect
the HP 5361B rear panel 10 MHZ OUT to the Channel A input of the oscilloscope. (See
Figure 2-4.)

Remove the top cover of the instrument and locate the adjustment (A10C1) on the top of
the oven oscillator, as shown in Figure 2-1.

Adjust the oscillator for minimum sideways movement of the signal displayed on the
oscilloscope. Increase the oscilloscope sweep speed for greater resolution.

By timing the sideways movement (in cm/second) of the signal on the oscilloscope
display, the approximate offset can be be determined based on the oscilloscope sweep
speed, as shown in Table 2-2. For example, if the trace moves 5 cm in 10 seconds and the
sweep speed is 0.01 ps/cm, the oscillator’s signal is within 5 x 10-? of the reference
frequency. The calculation can also be made as follows:

af_at
£t
Af 5x0.0lus/cm -9
P = 10 =5x10
where
Af . . .
B the normalized frequency difference between the oscillator and the

reference signal.
At  is the change observed in the oscilloscope.

t is the time required for At to occur.

After adjustment, the oven oscillator (Option 001 or 010) should be within 5 x 10-9 of the
reference frequency. The Oven Oscillator adjustment for the Option 001 or 010 Timebase
is now completed.
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REPLACEABLE PARTS

3-1. INTRODUCTION

This section contains information for ordering parts. Table 3-1 is a list of exchange
assemblies, and Table 3-2 is a list of abbreviations and reference designations used in the
parts list and throughout the manual. Table 3-3 lists all replaceable parts for the Standard
HP 5361B and HP 5361A. Table 3-4 lists all replaceable parts for Options. Table 3-5 is a listing
of the manufacturer’'s code numbers given in the parts list.

3-2. EXCHANGE ASSEMBLIES

The only assembly within the instrument that may be replaced on an exchange basis is the
U1 Sampler contained inside the A12 Microwave Module. The factory repaired and tested
exchanged assemblies are available only on a trade-in basis; therefore, the defective
assemblies must be returned for credit. For this reason, assemblies required for spare parts
stock must be ordered by the “new assembly” part number. The part numbers for the Ul
Sampler assemblies are listed below:

Table 3-1. Exchange Assemblies

NEW ASSEMBLY EXCHANGE ASSEMBLY
ASSEMBLY HP PART NO. HP PART NO.
U1 Sampiler for Standard 05361-60204 05361-69204
HP 5361A and 53618, and
HP 5361B/Option 026
Ut Sampler for HP 5361B/Option 040 05361-680205 05361-69205




3-3. SPECIAL PARTS REPLACEMENT CONSIDERATIONS

Certain mechancical parts and electrical components require special considerations. These
are as follows:

m The A9 Display/Driver Assembly consists of the Liquid Crystal Display, and the

display driver and backlight circuits. The A9 Display/Driver Assembly is not a
repairable assembly. If any portion of the assembly is defective, a new Display/Driver
Assembly must be ordered (HP P/N 05350-60123).

Option 010 High Stability Timebase: The Option 010 High Stability Oven Oscillator
(HP P/N 10811-60211) is not a field repairable assembly. If service is required, order
HP Part Number 10811-69111.

3-4. ABBREVIATIONS AND REFERENCE DESIGNATIONS

Table 3-1 lists abbreviations and reference designations used in the parts list, schematics, and
throughout the manual. In some cases, two forms of the abbreviations are used, one all in
capital letters, and one with partial or no capitals. This occurs because the abbreviations in
the parts list are in capital letters only, while other abbreviation forms, with lower case and
upper case letters, are used in the schematics and other parts of the manual.

3-5. REPLACEABLE PARTS LIST

Table 3-3 and 3-4 are lists of the replaceable parts and are organized as follows:

1.

Electrical assemblies and their components in alphanumeric order by reference
designation.

Chassis-mounted electrical parts in alphanumeric order by reference designation.

Chassis hardware and mechanical parts in alphanumeric order by reference
designation.

The information given for each part consists of the following:

1.
2
3
4.
5

6.

The Hewlett-Packard part number.

Part number check digit (CD).

The total quantity (Qty) in each individual assembly.
The description of the part.

A typical manufacturer of the part in a five-digit code.
The manufacturer’s part number for the part.

The total quantity for each part used within an assembly is given only once at the first
appearance of the part number in the list for that assembly.

3-2
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3-6. HOW TO ORDER A PART

Hewlett-Packard wants to keep your parts ordering process as simple and efficient as
possible. Think of the process as having the following steps:

u Identifying the part and the quantity you want.
m  Determining the ordering method to be used and contacting Hewlett-Packard.
3-7. Parts Identification

To identify the part(s) you want, first refer to the Service information in the manual for the
product. Use schematic diagrams and component locator diagrams, and parts list
descriptions.

When ordering from Hewlett-Packard, the important numbers to note from the Parts List are
the HP Part Number and part-number check digit (in the “CD” column), and the quantity of
the part you want.

~If the part you want is not identified in the manual, you can call on Hewlett-Packard for help
‘(see “Contacting Hewlett-Packard” below). Please have the following information at hand
when you contact HP for help:

s Instrument Model Number (example “HP 5361B").

m Complete instrument Serial Number (example “1234A56789"). Information about
where to find the serial number is given at the front of the Operating and
Programming Manual in the "THOW TO USE THIS MANUAL" section.

m Description of the part and its use.

m  Quantity of the part required.

3-8. Contacting Hewlett-Packard

Depending on where you are in the world, there are one or more ways in in which you can
get parts or parts information from Hewlett-Packard.

m Outside the United States, contact your local HP sales office. HP sales offices are listed
at the back of this manual.

® Within the United States, we encourage you to order replacement parts or request
parts information directly by telephone or mail from the HP Support Materials
Organization, using the telephone numbers or address listed below. (You can also
contact your local HP sales office. HP sales offices are listed at the back of this manual.)
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By telephone:

- For Parts Ordering, use our toll-free number, (800) 227-8164, Monday through
Friday (except Holidays), 6 am to 5 pm (Pacific Time).

If you need a part in a hurry, an extra-cost Hotline phone ordering service is avail-
able, 24 hours a day. Use the toll-free number above at the times indicated; at other
times, use (415) 968-2347.

- For Parts Identification Assistance, call us at (916) 783-0804. Our Parts Identification
hours are from Monday through Friday, 6 am to 5 pm (Pacific Time).

For mail correspondence, use the address below:

Hewlett-Packard

Support Materials Roseville
P.O. Box 1145

Roseville, CA 95661-1145

3-9. CABINET PARTS AND HARDWARE

To locate and identify miscellaneous cabinet and chassis parts and instrument hardware,
refer to Figures 3-1 through 3-5. These figures provide various exploded views of the
instrument, with the parts identified by reference designations. Most of the illustrations are
accompanied by a table containing part number, description, and quantity information for
each reference designation shown. The quantity indicated represents the total used within
the instrument.
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Table 3-2. Reference Designations and Abbreviations

[

REFERENCE DESIGNATIONS

. DS = annuncigton signaling device sudio LS«  sudible siarm; audible tignaling TB = terminal board
= aflenuaior, isolator; ot vigual; lamp; LED device; buzzer, ransducer IC = thermocoupie
E = miscellaneous siectrical part M oa TP = test point R
= EL = fuae gp = miscelaneous mechanicat part 3 x mmgm sircuit; microcircuit
= = = = slection
= K =  hardware re ! VR = voltage requiator; breakdown ditd
= HY = circulator G = Msmmwm W = cable Uanemission path; Iwﬁe;
= dicde; dode thyristorn, J = electrical connector SROAAYY PO B x  registor : . i
tion, imck AT = themistor *
= = wentch Y crystal unid-plezo-slectric
= E = soil; inductor ? : transformer z . tuned cavity; tuned circuit
= pere HD = head NG = normally tiosed Sl = silioon
= alterating current HOW = hardware KE *®  neon SiL = silver
= actessory ME = high frequency NEG #  hegative SsL = slde
« i HG = mercury nF = nanclarac SNR *  signal-to-noige ratio
= Hi = high NEPL w  micket plate SPOT = single-pole, double-throw
= HP = HewlettPackend NO " nomally = spring
T AUROMAaNc HPE = Migh filter NOM ®  nomina SPL = special
*  sutomatic gain control HR & hour {used in pars list) NORM ®  nomal SPST = gingie-pole, single-thiow
= i HV = high NPN = hegative-positive-negative Ll = spitring
= Automatic level contrd Hz = hetz NPO *  negative-positive zero  (zero SS8 = gitgie adeband
= amplitude madulation ic = integrated circuit temperatute i = stauniess stoel
= D = inside di NRFR x nammmmndodforald s = stoel
*  Automadc phase control ¥ w  intermadiste frequency replacarmnent S0 «  SGURne
= MEG = impregnated s s henctecond SWR #  gtanding-wave ratio
= in = inch NSR SYNC = Synchronite
. NCD = incandescent vy T Rolsepariely epleceable 3 = timed {elow-biow fuse)
= amencan wire gauge INCL +  inchudels; 080 *  order by descript TA =
= NP = input o6 - de Ic % lemperature compensating
o binary-coded decimal ;an = insulation On % oval head D "
= intermal ) vy TEFRM
T byt coppm by x  kogrmm SefMPL = Operabonsl ampiffiec e =t fim transictx
= vency cociilator Mioherty i L. topgie
- nead k2 - fishm Foad il orwndd ™o, - thread
= mﬁ * mﬂ
= o = poud Fy lleniat 7 = titanium
= = 3 P . TOL = tolarance
z LED «  fight-emiting diode Eant L ek lmed A e on THIM = tovmer
*  backward wave oscillator L.LtF'i - e = prinbed Gircys 1?_?{3 = iransicion
- - ransistor
= e ol FOM = pulse-code modulation; pulse- 11 o anaisor togic
= LM « i oM count ™ = television inmerference
= LN = linear taper {used in pars jist - o modulation WY = mdngo%wtube
= ooy l&w = Ld‘ g'w = picotarad uwT = micro (4 imeqmunsi.igﬁ
* cabinet Mot IASH = wirther HW"" bronze 3 I!Md in parts i
S o ok b W PN D Poskee o Uwes = boreguiin
: logvl:; taper  (used in P ol Y u : i .
= " ic ﬁu = pesk VA * volsmpere
* @F = low pass fitter = phase lock Vac = volls s
- e - voltage PLL = phass-lock loop VAR x vatabie
x m = metre {distance) Ao *  phase lock oscilistor VO = voltage-controlied cecillator
= mA - i ;N"'p = phase Vo * Vot dc )
. Mu.ax ®  mdmium PO . Pt of VRCW = olts, I?:'t) working jused in
- W‘“ P"‘W
m MEG = meg (10 (used in parts s LOC), = polystyrene VIF} = voits, fitersd
= METFRM = enetal film PORC = porcsain . VFQ = variable-frequency oscillatr
= decidel referred to 1mW r“:aox »  metal owide POS = M&pocmon(si(mdm b.,: « wery-high
= degres Mamperture interval of = medium hequency; Microfarad pogy = posiion Vep w VoilS PBAK-O-PERK
" - fused in parts list POT »  potentiometer Vrms = volts fing
= mg = miligan 21 = poakiopeak used in pats  von™ e S e railo
«  degree Fahrenhedt mi = millheny PP x mpuh—poﬁoﬁ‘ modulation w : MWMMf
= ; mho = conductance PREAMPL = preampiifier wad?
= MIN = inmamon PRE »  puipe-tepetition fraguency W/ : with
. i = minule {ime) PR = pulse-tepstition rate wi = working inverse voltage
- i . ) aee * “*_ m_ [piane angle) ; = M WW = wirewound
. 5““ “"”r uted o parts MINAT = ministure = point WO = withowt
- e mm s millimeter PiM . Puine-time i3 = yhtrlumron-
= double-pole, double-throw MOM = momentary PWY = pouk working volknige o * imped
- MOS = metai-oxide seMICOOEUCIOn AC *  resigance NOTE
= ciode-transisior ogic ma = millsecond %T = m““
z Gou vomer MIB & mow (kcating devics)  PEG i Al abbreviasions in the parts It will be
= emitercoy ; logic MUX = } ASPL = repiacsable in upper cese,
= electonic data processing v, = ot = = fadio frequency
: mvac = Avelt, ac = rachio frequency interference
¥ miecimlytic mvde = milfvon, o A = found head; fight hand MULTIPLIERS
: '“‘J"" : iSivolt, paak-to-peak e * capacitance e
W m - mal P .
n f'aradﬁ“ foct b mvg = milvoll, rms RMC = rack mount onty Abbreviation P Muttiple
T B Ansistor mw = miliwatt "ms = root-mean-square 1
= 'y - RCTOMMOBTE FOM - tead-only é i :g'
’ = i = einony giga
: Mm‘:m ﬁ? s microtaad RapP = rack and panel M mega 0%
z 'f"“”“"' utation aH = microhenry WY 2 revense working voltage it kil w
c panied amho = miromho 8 = SCANeNinG DACAINGte! da deka 10
= fioed HS = mKToeecond ] = second {Hme) 4 deci 10
- '“gx = microvolt vt = pecond {plane anghe} c certi 10°
= gram H = mcrovol, ac slow-biow used ih parts
il e Mo D vt oc s gy e T
= Glass HYPK = misovolt, peak SCR = silion controbed rectifier . micro 1
= groundied) HVprg = microvolt, peak-o-pesk screw n nano w‘u
= heary AVHS = microvel, mms SE = sekenium [} pico 10
= houwr L = microwatt SECT = sections 1 femto 10
s heterodyne nA = nancampere o ! a ato 1w
: NC = o connection SHF = Super-high frequency
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Table 3-3. Standard Instrument Replaceable Parts

Reference HP Part c Mir
Designation Number B aty Description Code Mir Part Number
Al 05361-50001 9 1 BD- BUFFER/PWR SUPPLY CONTROL 28480 05361-60001
A1CH O160-0575 5 12 CAPACITOR-FXED Q. 1 UF 50V (9963 APE121-108XTRI104MS0V
AlC2 C160-5862 2 3 CAPACITOR-FXD 240PF 100V 04222 CACOZCOG24 1F100A
A3 O1B0-5862 2 CAPACITOR-FXD 240PF 1 00V 4z CACORCOGR41F100A
AlCa C180-0576 5 CAPACITOR-FXDO. T UF 50V 09963 APE121- 108X TR104M S0V
AICE 0180-3834 6 4 CAPACITOR-FXD 33UF 10V TA 12344 T3968FI36KOT0AS
AlCE 0180-3834 [} CAPACITOR-FXD 33UF 10V TA 12344 TI9EF336K010AS
ACT 0180-3771 1} 1 CAPACTTOR-FXD 1 UF 38V TA 12344 TISBATOSKOISAS
A1C8 01600576 5 CAPACITOR-FXD 0. 1 UF 50V 09969 RPE121-105XCIR104MS50Y
A1CH 0160-3879 T B CAPACITOR-FXD 0.0 UF 100V 09968 RPE121-108XTRIOBM IOV
ATC10 0160-3879 7 CAPACITOR-EXD Q.01 UF 100V 09965 RPEI21-108XTHT DaM100V
AICH G180-0576 8 CAPACITOR-FXD O, t UF S0V 08969 APE121-105X7H 104M50V
AICI2 0180-3831 3 2 CAPACITOR-FXD 1 QUF 35V TA 12344 TA98G106KDISAS
AIC3 0180-3770 9 3 CAPALCITOR-FXD 2 20UF 35V TA 12344 T3FSC225KDISAS
AICH 0160-0576 5 CAPACITOR-FXD 0. 1 UF 50V 09969 RPE121-105XTR104MSEOV
ATCTS G160-3874 2 4 CAPACITOR-FAD OF 200V 03963 RPE121-105C0G1 000200V
AICi8 01603874 2 CAPACITOR-FXD OF 200 V 09988 APET 21-105C0G 1 poD200Y
ATty 0160-3874 2 CAPACTTOR-FXD OF 200V 03965 RPE121.105C0G 1000200V
AIC18 01603879 ? CAPACITOR-FXD 0.01 UF 100V 09963 APE121-105X7R103M 100V
AIC18 180-0576 3 CAPACITOR-FXD 0. t UF S0V 09968 RAPE121- 105X7R104MEQV
AIC20 0160-5862 2 CAPACITORFXD 240PF 1 00V 0422 CACORCOG241F100A
AI1C23 01603875 3 t CAPACITOR-FXD 22PF 200V 09969 RPET 21-105C0G220J200V
A1Caz 0160-0576 5 CAPACITOR-FXD 0.1 UF 50 V 0a968 RPE121-105XTRTCAMSE0V
AC2a {180-3834 & CAPACITOR-FXT) 23UF 10V TA 12344 T388F33GK010AS
A1C24 0180-3879 7 CAPACITOR-FXD .01 UF 100V {9969 RPE121- 108X IR T0IM 100V
A1C28 NOT ASSIGNED
AiCa6 0150-4389 [ 2 CAPACTTOR-FXD 1 0OPF 200 V £ ] APE1T 21-108C0G 1 01 200V
A1C2T 0160-4389 -] CAPACITOR-FXD t 00PF 200V 09969 FPET 21-10800G1 01 J2OOV
A1C28 ©180-3834 & CAPACITOR-FXD 33UF 10V TA 12344 TIFBFIIGKO10AS
Al1C29 H1E0-0576 § CAPACITOR-FXB 0. 1 UF 50V 09969 RPE121-105X7RT0AME0V
A1030 MB0-37710 9 CAPNCITOR-FXIY 2.2UF 35 v TA 12344 T3980225K0ASAS
A1C31 O160-387T9 7 CAPACTTOR-FXD 0.01 UF 100V 09069 RPE121- 108X /R 103M 100V
AtC32 Q160-0576 § CARPACITOR-FXD 0, t UF S0V 09963 APE121- 108X R TOEMSY
ArC33 NeR-0876 5 CAPACITORFXD 0.1 UF 50V 09963 RPE121-105XTR104MECY
ATC34 NOT ASSIGNED
A1C35 D160-3874 2 CAPACITOR-FXD OF 200V 09969 HPE § 21-10500G 1000200V
A1036 01604497 7 1 CAPACITOR-FXD B2PF 200V 09969 RPE1-108COGH20J200V
AICI7 0160-3879 7 CAPACITOR-FXD 0.0t UF 100V 09969 RPE121-108XTR1 CaM 100V
AIC38 0160-3679 7 CAPACITOR-FXD 001 UF 100V 09969 RPET 21-108)C7R1 03M 0V
A1C39 s cer gyl E] CAPACITOR-FXD 2 2UF 35V TA 12344 TI98C225KOBSAS
A1C40 0186-3769 & 1 CAPACITOR-FXD 6.8UF 35V TA 12344 T398FE85KD3SAS
ATC41 0180-4040 6 1 CAPACITOR-FXD 1000PF 1 00V C9063 RPE1 21-105COG1 024100V
A1Ca2 0160-2879 7 CAPACITOR-FXD Q.01 UF 100V (9969 RPE121-108XTR1Q3MT 0OV
A1G43 0160-0576 & CAP FXD OV UF SOV 09969 RPE121-108X7R104ME0V
AtCa4 0160-0576 H CAPACITOR-FXD 0. 1 UF 50V 09269 RPE121- 108XTRT10AMEOY
AC45 01604547 8 1 CAPACITOR-FXD 150PF 200V 09960 FPE121-105C0G 1 514200V
ATC46 0180-3831 3 CAPACITOR-FXD t OUF 38V TA 12344 T398G 106K035AS
ATCRY 1902-0962 8 1 PAQDE-ZNR 15V 5% DO-38 PO= AW TCx+.087% 28480 1902-0962
AICRZ 1902-0883 7 1 DIODE-ZNR 6.2V 5% DO-GS PO=.4W TC=+.053% 28480 H0R-0953
AICR3 19010818 8 2 DICDE-SCHOTTY SM SIG 12403 5082-2500
ATCR4 19070080 3 23 DIODE-SWITCHING 80V 200MA 2NS DO-35 BN1TT tN4150
AICRS 1901-0050 3 DIQDE-SWITGHING 80V 200MA 2NS DO-35 aN17T tN4150
A1CR& 1901-0050 3 DICDE-SWITCHING BOV 200MA 2NS DO-35 N1 N41BD
AICRT T901-0050 3 DICOE-SWITCHING 80V 200MA 2NS DO-35 aN171 1IN4150
AICHS 1901-0080 ] DIODE-SWITCHING B0V 200MA 2NS DO-35 SN17Y 1N4150
AICRS 19010050 3 DHODE-SWITCHING B0V 200MA 2N8 DO-35 NI 1N4150
AICRI0 1907-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 N7 1N4150
AICRN 1901-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 SNT71 TNA150
AlCR12 1901-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-25 SN171 1N4150
AIGR13 1901-0050 3 DICDE-SWITCHING BOV 200MA 2NS DO-35 9N1TY 1N415S
AICR14 1901-0050 3 DICDE-SWITCHING BOV 200MA 2NS DO-38 9N1TY 1N4150
AICR1S 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-38 SN1T1 1N4150
See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts

Reference HP Part [ Mir
i Description Mfr Part Number
Designation Number D Gty P Code
AICRIS 1801-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 INITY
AICRTY 1901-0047 8 3 DIODE-SWITCHING 20V 75MA 1 ONS DO-35 28480
AICR18 1902-0651 3 1 DIODE-ZNA 5,12V 5% 28480
AICH19 19040050 <] DIODE-SWITCHING B0V 200MA 2NS DO-35 GN1TY
AICH20 1904-0047 B DIODE-SWITCHING 20V 75MA 1 ONS DO-35 28480
AICHR1 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 gN1TS
ACR22 1901-0050 3 DIODE-SWITCHING 80V 200MA ZNS DO-35 aN17t
ATCR2S 19010050 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 ON1TY
AlCR24 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS BO-35 SN1TY
AICFZS 19020956 o 1 DIODE-ZNH 8.2V 5% DO-35 PDxu.4W TC»4.065% 28480
AICH26 16010518 8 DIODE-SCHOTTKY SM SIG 12403
ACHRZ? 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 N7
A1CR28 NOT ASSIGNED
AICR29 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 SN171
AICR30 1901-0047 8 DIODE-SWITCHING 20V 75MA 1 ONS DO-35 28480
ACR31 1901-0538 3 1 DIODE-SCHOTTKY M SIG 28480
AICR32 19030050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 NI
AICR33 1901-0050 3 D1ODE-SWITCHING BOV 200MA ZNS DO-35 INIT
AICR34 1904-0050 3 DIODE-SWITCHING BOV 200MA ZNS DO-35 gN1T1
A1DS1 1990-1022 8 H LED-LAMP LUMANT24MCD IFa25MA-MAX BVR=SV 28480
AtL1 $100-0348 2 3 INDUCTOR RF-CH-MLD 1UH «1% 91837
A2 2100-0348 2 INDUCTOR RE-CH-MLD 1 UM 21 % 91837
ATL3 9140-0181 5 2 INDUCTOR RFCH-MLD 28UH +5% 91637
AtL4 140-0549 8 2 INDUCTOR RF-CH-MLE B.2UM 25% 91637
ALS 2140-0181 5 INDUCTOR RF-CH-MLD 22U 25% 91657
ATLS S140-0549 9 INDUCTOR RF-CHAELD 8.2UH £5% 91637
A7 SO0905 2 1 INDUCTOR 1MM £10%. 172D-NX 43LG-IN 04099
AIL8 1000348 2 INDUCTOR RECH-MLD 1UH £1% 91837
ALY 9140-0634 3 1 INDUCTOR RE-CH-MLD 10UH £10% ag1sy
ATMP1 1480-0118 8 2 PIN-GRV.OE2N-DIA 25-IN-LG STI, 73957
AIMP2 40400748 3 2 EXTR-£C BD BLK POLYC.062-IN-BD-THKNS 28430
AIMP2 2110-0269 0 2 FUHLAR-CLP-TYP 1506
ATP1AP1B 12517966 9 2 CONNECTOR-POST TYPE S0-CONT 28480
A 1B54-0215 1 ] TRANSISTOR NPN S TO-92 POn350MW D471
ATQR 18540215 1 THANSISTOR NPN 51 TO-22 PD«3S0MW 04713
A1GS 1854-0082 2 2 TRANSISTOR NPN SI PO=200NW FT=800MHZ 27014
ATQ4 1854-0092 2 TRANSISTOR NPN 51 PDa200MW FT=800MHZ e
ASQS 18530036 2 5 TRANSISTOR PNF St TO-32 PD=S25MW 04713
Al08 1853-0036 2 TRANSISTOR PNP SI TO-52 POwG25MW 4713
A1Q7 1853-0036 2 TRANSISTOR PNP 51 TO-92 PDwGOSMW 04713
A108 1853-0281 9 4 THRANSISTOR PNP 2N2007A SI TO-18 PDwd00MW 04713
FALe ] 1B53-0281 9 TRANSISTOR PNP 2N2007A SE, TO-18 PDe40OMW 04713
A0 18540215 1 TRANSISTOR NPN S TO-92 PD=350MW 04713
At011 NOT ASSIGNED
At012 1853-0096 2 TRANSISTOR PNP Sl TO-92 PDuB25MW [1TraL!
A3 1854-0215 1 TRANSISTOR NPN S TO-92 PD=350MW 04713
ATQ14 NOT ASSIGNED
A1Q15 18530036 2 TRANSISTOR PNP Si TO-92 PD=Go5MW 04743
A8 18540215 1 TRANSISTOR NPN SI TO-92 PDaa50MW 04713
AT 18530405 [} 1 TRANSISTOR PN S1 PD300MW FT=850MHZ 04713
A1Q18 ‘ NOT ASSIGNED
AQ19 NOT ASSIGNED
ATQ20 1854.0215 1 TRANSISTOR NPN St TO-92 PD=350MW 64713
ATQ21 18536281 ] TRANSISTOR PNP 2NZ907A SI TO-18 PD=400MW 04713
AtQ22 1853-0281 ] TRANSISTOR PNP 2N2807A S1 TO- 1 B PO=400MW 04713
AR 0696-3158 4 2 RESISTOR 237K =1 %. 1 25W TF TC=021 00 12498
ARz 0757-0442 g 3 RESISTOR 1 0K %7 %. 1 28W TF TC=0=1 00 12498
ATR3 2100-3383 8 1 RESISTOR-TRMR 20K 1 0% TKF §1 DE-ADJ 1 -TAN 28480
ATR4 0688-3158 4 RESISTOR 237K £ 1 % . 1 25W TF TC=0x 1 00 12498
AR5 0757-0199 3 € RESISTOR 21.5K 2 1%, 1 25W TF TC=0x 1 00 12498

See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part C : Mir
Dascri
Designation Numbar D Gty cription Code Mir Part Number

AR 0E08. 3441 & 2 | RESISTOM 215 +1% 125W TF TC=0+100 12408 CT4-1/8-TO-2158-F
AT 0757-0280 3 2 | AESISTORIK £1%.125W TFTC02100 12498 CT4-1/8-TC-1001-F
ARS8 07570416 7 2 | AESISTOR 571 £1%. 128W TF TCx0s100 12488 CY4-1/8-TO-81 1 R-F
ARG 0698-0084 9 4 | RESISTOR 215K 21 %1 25W TE TC=0s1 00 12408 CT4-H8TO-2181-F
ATR10 0757-0280 3 RESISTOR 1 K 1 %. 1 25W TF TC=0x1 GO 12458 CT4-1/8T0-1001-F
ATR1 0757-0416 7 AESISTOR 511 £1%. 126W TF TC=0+1 00 12498 CT4-1/8-TQ-51 1 A-F
AtR12 0898-0084 3 RESISTOR 2.15K 21 %. 1 25W TF TC=0x1 00 12498 CT4-1/8-TC-2151-F
AtR13 0695-0069 z 1 RESISTOR 2.15M 21 %. 1 25W TF TC=041 00 19701 $033R
AIR14 0757-0199 3 RESISTOR 21.5K £1 %. 1 25W TF TC=0=1 00 12498 CT4-1/8-TO-2152-F
AtRIS NOT ASSIGNED
ARG 0658-3154 0 1 RESISTOR 4.22K £1 %. 1 25W TF TC=0x1 00 12488 CTA-1/8-T0-4221-F
ATRI7 07570416 7 RESISTOR 5171 £1%. 1258W TF TC=0+1 00 12408 CT4-1/8-TC-81 1 R-F
AtR18 07570199 3 RESISTOR 21.5K 21 %. t 25W TF TC=0£1 00 12498 CT4-1/8-TO-2152-8
AIR19 06683441 8 RESISTOR 215 +1%. 125W TF TC=0+1 00 12498 CT4-4/8-TO-215RF
A1R20 G757-0274 5 2 | RESISTOR 121 K21 % 1 25W TF TC=0x1 00 12496 CT4-1/8-TO1211-F
AtR21 07570442 ] BES! STOR 1 0K 2 1 %. 1 25W TF TC=05100 12498 CT4-1/8-T0-1002.F
ARzz 07570274 5 RESI STOR 1.21 K = 1 %. 1 25W TF TC=0s 1 00 2me27 CRE1 4 OR CRE25
AE23 0638-D084 9 RESISTOR 215K = 1 %. 1 25W TF TC=0s 1 00 12498 CT4-1/8-TO-2151-8
AIR24 4757-0438 3 5 | RESISTORE11K 2 1% 1 25W TF TCalx £ 00 12498 CTAVE-TO-5111-F
ArR25 NOT ASSIGNED
A28 0757-019% 3 RESISTOR 21.5K 21 %, 1 25W TF TC=0=1 00 12498 CTA-1/8-TO-2152.8
AtR27 07570199 3 RESISTOR 21.5K £ 1 %. 1 25W TF TCs021 00 12498 CT418-TO-2152-F
AlR28 1810-0406 o & | NETWORK-RES &-SIP 10.0K OHM X 4 aRey7 430BR-102-103
AR2E 1B1G-0R07 ) 1 NETWORK-RES B-5IP 22.0K OHM X 7 Crasa 750-81
ATRI0 1B10-0406 0 NETWORK-RES &-SIP 10.0K OHM X 4 se9g7 4308R-102-103
ATRAY 0698-8264 ] 2§ RESISTOR 400 £0.5%.126W TF TCa02100 12498 NAd
AtRI2 0658-3458 7 1 RESISTOR 348K 1%, 125W TF TCex1 00 12498 CT4
AtRA3 07570438 3 AESISTOR 5.1 1K £1%.125W TF TC#02100 12498 CT4-1A-10-5111-F
AtR34 0656-0084 9 RESISTOR 2.15K £ 1 %. 1 25W TF TC=0® 100 12498 CT4-1/8-TO-2151-F
AR3S 1810-0223 % 1 NETWORK-RES 8-SIP 1.0M OHM X 7 91637 s
AIR36 1810-0406 0 NETWORK-RES 8-5IP 1 0.0K OHM X 4 32997 4308R-102-103
AR3T 1810-0444 8 1 NETWORK-RES 8-5(P 1 00.0K OHM X 4 azo37 4308R-102-104
A1R38 1810-0374 1 1 NETWORK-HES 8-SIP 1.0K 0HM X 4 azegy 4308H-102-10
A1R39 07571094 9 1 RESISTOR 1.47K £1 %. 1 28W TF TC=Dst 00 12458 CT4-1/8-TO-1471-F

" AR 07570438 3 RESISTOR 5.7 1K 21 %. 125W TF TC=0€ 100 12458 CT41/8-TO-5111-F
ARt 0695-5360 6 | 11 | RESISTOR10K2D. 1% 1 25W TF TC=0425 12458 NESS
AlR42 0698-6360 ] RESISTOR 1 0K G0, 1%, 1 25W TF TC=0225 12498 NESS
ATR43 0638-6360 8 RESE STOR 1 0K 20, 1 %, 1 25W TF TC=0025 12408 NESS
ATR44 0695-6360 5 RESISTOR 1 OK 20, 1 %. 1 25W TF TCx0225 12408 NESS
AR5 1810-0408 o NETWORK-RES 8-SIP 10.0K OHM X 4 32097 4308R-102-103
ATR4E 1810-0406 o NETWORK-RES 8-SIP 10.0K OHM X 4 32997 4308R-102-103
A1R4T 18100347 g 1 NETWORK-RES 8-81P 2.2K OHM X 4 32997 4308R-102-222
ATR48 0698-0065 0 1 RESISTOR 2.61 K 21%.125W TF TC=00 100 12498 CT4-18-TO-267 1 -F
ATR49 07570418 ) 1 RESISTOR 618 £1%. 125W TF TC=0¢1 00 12488 CT4-1/8-TO-619A-F
ATRSD O757-0401 o 1 RESISTOR 100 #1 %. 1 25W TF TCo0+1 00 12498 CT41/8-TO-101-F
ATRS1 0698-3429 2 1 RESISTOR 15,6 +1%.125W TF TCx0xt GO 2M627 CRB14 OR CRE2S
ATRE2 0698-6360 8 RESI STOR 1 0K +0. 1 %. 125W TF TCx0u28 12458 NESS
A1RS53 0698-5264 9 RESISTOR 400 20.5%, 125W TF TCx02100 12488 NA4
A1RS4 O7S7-0463 < 2 | RESISTORE2.5K = 1 %, 1 29W TF TG0z 100 12498 CT4-1/BTO-8282-F
ATRSS O75T-0442 3 RESISTOR 1 0K 21 %. T 25W TF TC=0x 1 00 12498 CT41/8-TO-1002-F
A1RS6 07570424 7 1 RESISTOR 1. 1K= 1% 125W TF TCx02 100 12498 CT&U8TO-1101-F
A1RST 07570280 3 RESISTOR 1 K= 1 %. T 25W TF TC=0x1 00 12498 CT4-1B-TO- 1G0T
A1RSB NOT ASSIGNED
AIRSS 0658-7212 s 2 | RESISTOR 100 %1%.05W TF TC<02100 12498 C3-1/8-TO-1008.F
AIRE0 06%8-7212 9 AESISTOR 100 +1%.05W TF TC=02100 12498 C3-VB-TO-100R-F
ATRE1 0698-7188 B 1 RESISTOR 10 £1 %.05W TF 7C=02100 12498 C3-1/8-TO-10R-F
ATRE2 0E96-3158 4 RESISTOR 23.7K £1%.125W TF TC=0+100 M7 CRB1 4 OR CRB25

A1RS3 -RE9 NOT ASSIGNED
AIRT0 0696-3157 3 1 RESISTOR 19.6K 81%.125W TF TC=0@L 00 12498 CT4-1/8-TO-1962-F

See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part C e Mir
Qty Description Mir Part Number
Designation Number 2] P Cade
ATRT1 0698-6360 6 RESISTOR 10K 20.1%.125W TF TCn0225 12498 NESS
ART2 06986360 & RESISTOR 10K20. 1%. 125WTFTC=0025 12498 NES5
ATRT3 06985350 8 RESISTOR 1 0K £0.1%. 126W TF TCm0#25 12498 NESS
A1RT4 0698-6360 & RESISTOR 1 0K 20.1%. 125W TF TCx0225 12498 NESS
ARTS 0698-6360 8 RESISTOR 1 0K 20. 1 %. 1 25W TF T0=0225 12498 NESS
ATRTE 06988827 a 1 RESISTORTM @1%.125WTFTC20+100 12498 (047
AWRTT O757-0438 3 RESISTOR 5.1 1K 21%.125W TF TCx0%100 12488 CT4-1B-TO-51 1 t-F
ATRTS O757-0438 3 RESISTOR 5.1 1K 1%, 125W TF TC=02100 12458 CT4-1B-TO-5115-F
AIRTS o757-0462 3 RESISTOR 75K = 1 %, 1 25W TF TC=02 1 00 12498 CT4-1/8-TO-7502-F
A1R80 07570465 8 1 RESISTOR 100K £1%. 125W TF TC=0100 12490 CT4- 18- TO-1008-F
A1R81 0698-6360 6 RESISTOR 10K £0. 1 %. 1 25W TF TC=20025 12498 NESS
AlRE2 1810-0406 0 NETWORK-RES 8-31P 1 0.0K OHM X 4 feverd A308R-102.103
ATTP1 -TP7 0360-0124 3 7 CONNECTOR-SGL CONT PIN ,04-IN-BSG-SZ AND 28480 0360-0124
A 18260718 0 1 iC V RGLTR-V-REF-ADJ 4.95/5,05Y B.DIP-C 04713 MC1404U5
AtlI2 1826-0772 [ 1 1 V RGLTR-AIM-POS 1.2/2V TO-02 PKG 04713 LMITLZ
AT 1820- 1437 ¢ t 1 MV T, LS MONOSTEL DUAL 01298 SNTELS221N
AU 18201425 6 2 IC SCHMITT-TRIG TTL LS NAND QUAD 2-NP 01285 SN7T4LS 132N
ASUS 18201423 4 1 1C MV TT1. LS MONOSTBL RETRIG DUAL 01285 SNTALS12AN
A1 18201442 7 1 IC CNTR TTL LS DECD ASYNCHREO 01285 SNTALS2OON
A7 1826-0138 8 2 16 COMPARATOR GP QUAD 14-DIP-P PKG 27014 LM3aseN
Atug 1826-0138 & 1€ COMPARATOR GP QUAD 14-DIP-P PKG 27074 LM33GN
ANS 18201074 1 1 IC DRVR TTi NOR QUAD 2-NP 01295 SNT4128N
ATLHD 18R0-1425 6 IC SCHMITT-TRIG TT1, LS NAND QUAD 24NP 01285 SNTALS132N
AU 1826-0904 6 2 IC V RGLTR-FXD-POS 4.4/5.2Y TO-220 PKG 27014 LM33GT-5.0
Atz 18260904 & IC V RGLTRFXD-POS 4.8/5.2V TO-220 PKG 27014 LMA307.5.0
AlUt3 1828-0147 9 t IC V RGLTRFXD-POS 11.5M12.5V T0O-220 PKG 04713 UATRIZUC
ATlit4 1826-0161 7 2 I OP AME GP QUAD 14-DIP-P PKG 27014 1 M324N
A5 18280161 7 IC OP AMP GP QUAD 14-DIP-P PKG 27014 LM324N

See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part C Descripti Mfr
Sl Qty cription Mfr Part Number
Designation Number | D P Code
Az 05350-60002 7 1 LOW FREQUENCY INPUT ASSY (SERIES 2713) 28480 05350-60002
A2C1 0180-3879 7 11 | CAPACITOR-FXD OTUF +-20% 106VDG CER 28480 0160-3879
A2C2 0160-3879 7 CAPACITOR-FXD 01UF +20% 100VDC CER 28480 0160-3879
A2C3 0186-3879 7 CAPACITOR-FXD 01UF +-20% 100VDC CER 28480 D160-387%
AZC4 0160-4767 ] 1 CAPACITOR-FXD 2BPF 4-5% 100VDC CER 04-30 28480 O160-4787
A2Cs 0160-4554 7 8 CAPACITOR-FXD 01UF +20% S0VDC GER 28480 0160-4554
AZCS 0160-3879 7 CAPACITOR-FXD O1UF +20% 100VDC CER 28480 016¢0-3879
A2c7 0160-4554 7 CAPACITOR-FXD .OWWF +20% S0VDC CER 28480 0160-4554
A2CB 0180-4554 7 CAPACITOR-FXD O1UF +20% S0VDC CER 28480 0160-4554
A2ts 0160-4554 7 CAPACITOR-FXD .01UF +20% 50VDC CER 28480 0160-4554
A2C10 0160-3479 7 CAPACTTOR-FXD .01UF +20% 100VDC CER 28480 0160-3879
A2CT1 0160-4554 7 CAPACITOR-FXD 01UF +20% 50VDC CER 28480 0160-4554
AzC12 0160-0576 5 3 CAPACIATOR-FXD .1UF 4-20% S0VDC CER 28480 01680-0578
AZC13 0160-4554 7 CAPACITOR-FXD .01UF 4.20% 50VDC CER 28480 0160-4554
A2C14 NOT ASSIGNED
AzC15 0160-3879 7 CAPACITOR-FXD .01UF +20% 100VDC CER 28480 0160-287%
A2C18 0160-3879 7 CAPACITOR-FXD .03UF +-20% 100VDC CER 28480 0160-3879
AzC1T 01604857 0 3 CAPACITOR-FXD . 1UF 4-20% 50VDC CER 16299 CACCAXTRICIMOS0A
Azcie 01604354 7 CAPACITOR-FXD D1UF +-20% S0VDC CER 28480 0160-4554
AzC19 NOT ASSIGNED
AzC20 0160-4804 0 t CAPACITORFXD 56PF +5% 100VDC CER 04-30 28480 0160-4804
Azc21 0130-2929 8 1 CAPACITOR-FXD 68UF 4+10% 10VDC TA 28480 0180-2029
AzC22 0160-3879 7 CAPACITOR-FXD .01UF +20% 100VDC CER 28480 0160-387%
AzC23 01603879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A2C23 0160-4557 0 CAPACITOR-FXD . 1UF +-20% SOVDC CER 16299 CACOAXTR104MCS0A
AZC25 0160-3873 7 CAPACITOR-FXD .01UF 4-20% 100VOC CER 28480 0180-3879
A2C26 0180-5648 3 1 CAPACITOR-FXD 100PF +5% S0OVDC CER 28480 0160-5648
ARC27 0160-4704 ¢ 1 CAPACITOR-EXD 01UF +10% S00VDC CER 28430 1564704
A2C28 0150-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01680-3879
A2C29 0160-4554 7 CAPACITOR-FXD 01UF +-20% SOVDIC CER 28480 01604564
A2C30 0160-4204 4 1 CAPACITOR-FXD 033UF +-10% 500VDC GER 72962 B121-MBO0-WSR-333K
AZC3t 0160-0576 5 CAPACIATOR-FXD) . 1UF +20% SOVOC CER 28480 01600578
A2Caz 0160-3878 7 CAPACTTOR-FXD O1UF +20% 100VDG CER 28480 0160-387%
A2C33 0160-4557 o CAPACITOR-FXD . 1UF +-20% 50VDC CER 16299 CACD4XTR 104MO50A
AZC34 0160-3879 7 CAPACITOR-FXD 0TUF +20% 100VDC CERt 28480 0160-3879
AZCRt 1901-0539 3 10 { DIODE-SM Si3 SCHOTTKY 28480 19010539
AzCR2 010538 3 10 | DIODE-SM SIG SCHOTTKY 25480 19010559
AZCRS 1801-0539 3 10 | DIODE-SM SIG SCHOTTKY 28480 19010838
A2CR4 1907-0538 3 10 | DIODE-SM SIG SCHOTTKY 28480 19010538
AZCRS 1901-0539 3 10 | DIODE-SM SiG SCHOTTKY 28480 1901-0539
AZCRS 1901-0528 3 10 | DIODE-SM SIG SCHOTTKY 28480 1901-0539
AZCHT 1801-0538 3 | 10 | DIODE-SM SIG SCHOTTKY 28480 1901-0539
A2CRE 19010638 3 10 | DIODE-SM $IG SCHOTTKY 28480 190%-0539
A2CR9 1901-053% 3 10 | DIODE-SM SiG SCHOTTKY 28480 1901-0538
AZCR10 1901-053% 3 10 | DIODE-SM SIG SCHOTTKY 28480 1901-0539
AZCR11 1901-0050 3 2 DIODE-SWITCHING 80V 200MA 2NS DO-85 SN 1T TNa150
A2CR12 1901-0376 6 2 DIODE-GEN PRP 35V 50MA DO-35 SN1T 1N3585
AZCR13 1807-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 SN17Y 1N4150
AZCR14 1901-0376 6 DIODE-GEN PRP 35V 50MA DO-35 aNT1 1N3585
AzL 9135-0072 2 1 INDUCTOR 56NH 5.893% 2 60-MMX6.6LG-MM 28480 8135-0072
AzLz 8100-1788 8 4 | CORE-FERRITE CHOKE-WIDEBANDYIMP:>680 28480 9100-1788
AZL3 9100-1788 & CORE-FERRITE CHOKE-WIDEBAND:IMP:>680 28480 $100-1788
A2L4 9100-0368 > 1 INDUCTOR RE-CH-MLD 350NH 10% 28480 81000368
A2LS 9100-1788 & CORE-FERRITE CHOKE-WIDEBAND:IMP:>880 28480 §100-1788
A2LS 9100-1788 ] CORE-FERAITE CHOKE-WIDEBANEXIMP:>680 28480 9100-1788
AzMP 1480-0116 8 2 PIN-GRV .062-IN-DIA _25-IN-LG STL 28480 1480-0116
AMP2 4040-0748 3 2 EXTR-PC BD BLX POLYG 062-iN-BD-THKNS 28480 4040-0748
AzMP3 0403-0026 6 1 PLUG-HOLE SDR-HD FOR .187-0 HOLE NYL oaves 207-120241-03-0101
AZMP4 12060554 ) 1 HEAT SINK SGL, DIP 28480 1205-0554
A2P1 1251-7096 & 1 CONN-POST TYPE .100-PIN SPCG 50-CONT 28480 12517988
See introdtuction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference

HP Part C . Mfr
Desc:
Designation Number D aty tiption Code Mir Part Number

A2CH 1854-0092 2 2 TRANSISTOR NPN St PO=200MW FT=800MHZ 26480 1854-0092

AZQ2 1854-0092 2 TRANSISTOR NPN 51 POo200MW FToB00MHZ 28480 854-0092

A2Q4 1853-0036 2 3 TRANSISTOR PNF SI PDn310MW FTx250MMZ 27014 ANIS0E

A2Q4 1853-0036 2 TRANSISTOR PNP 5t PDwm310MW FT=250MHZ 27014 2N3%6

A2CS 1854-0215 1 4 TRANSISTOR NPN SI TO-92 PD=350MW 04713 2N3904

AZ06 18530354 7 1 TRANSISTOR PNP Si T0-32 PD=350MW 28480 1863-0354

A207 1854.0215 1 TRANSISTOR NPN 5! TO-2 PD=3S0MW 04713 2N3S04

A208 1854-0215 1 TRANSISTOR HPN SITO-92 PD=I50MW T3 2N3504

A208 1855-0387 8 1 TRANSISTOR -FET 2N4416 N-CHAN D-MODE o208 2N4416

A2010 1853-0036 2 TRANSISTOR PNP S1 PD=310MW FT=250MHZ 1014 2N3506

A2011 18540215 1 TRANSISTOR NPN §1 TO-82 PDm3S0MW 04713 2N3804

AZR1 2100-2489 8 1 RESISTOR-TAMR SK 10% C SID-ADJ 1-TRN 73138 B2PARSK

ARz 0757-0442 B ik RESISTOR 10K 1% ,125W F TC=04+-100 245486 CT4-18-TO-1002-F
AZR3 0B9B-3441 8 4 RESBISTOR 215 1% .125W F TCa0+ 100 24548 CT4-18-TO-215R-F
AZR4 08984037 ¢ 2 RESISTOR 46.4 1% .125W F TCx04-100 28480 0686-4037

A2H5 0698-0073 8 1 RESISTOR 10M 1% ,125W F TCa0+150 28480 0689-0073

A2RE 06963441 8 RESISTOR 215 1% .125W F T=0+100 24546 CT4-1B-YO-2158-F
A2R7 a757-1084 k] 2 RESISTOR 1.47K 1% .125W F TC=0+100 24548 CY4-1/8-TO-1471-F
AZRS 0757-0458 7 2 RESISTOR 51.1K 1% .125W ¥ TCm0+100 24548 CT4-1/8-TC-5112-F
AZRY {757-0442 9 RESISTOR 10K 1% . 125W F TCwl-100 24545 CT4-1/8-TO-1002-F
A2R10 Q757-0442 ] RESISTOR 10K 1% .125W F TCa{-100 24546 CT4-18-TO-1002-F
AZR1 0757-0458 7 RESISTOR 51.1K 1% 125W F TCa0+100 24546 CTBTOBT12-F
ARR12 0690-3155 1 1 RESISTOR 4.64K 1% .125W F TCx0+100 24546 CTA-1B-TO-4841-F
A2R13 0896-3437 2 1 RESISTOR 133 1% .125W F TC=0+100 24545 CT4-18-T0-133R-F
AR 14 O757-1094 9 RESISTON 1.47K 1% .125W £ TC=0+100 24548 CT4-1B8-T0-1471-F
AZR1S 07570421 4 3 RESISTOR B25 1% .125W F TCm0+-100 24548 CT4-1/8-TO-B25AF
A28 0696-3443 ] 2 RESISTOR 287 1% .125W F TCu04-100 24546 CT4-18-TO-287R-F
APR1T 065963440 7 1 RESISTOR 196 1% . 125W F TCa04100 24548 CTA-1B-TO- 196R-F
A2R18 0698-3439 4 2 RESISTOR 178 1% .125W F TCx0+-100 24546 CTa18-TO-178RF
A2R19 Q757-0403 2 1 ) RESISTOR 121 1% .125W F TC=0+-100 24546 CT& 18- TO-121R-F
AZR20 06983158 4 2 RESISTOR 23.7K 1% .125W F TOn0+-100 24546 CT4-1/8.TO-2372-F
AZR21 07570401 0 3 RESISTOR 100 1% .125W F TCa0+-100 24546 CT418-TO-101-F
ARRER 0RS8-3441 8 RESISTOR 215 1% .125W F Tx04-100 24546 CTH1B-TC-215R-F
AZR23 0696-3441 ] RESISTOR 215 1% 125W  Tw04+100 24545 CT4-18-TO-215R-F
A2R24 6757-0727 3 2 AESISTOR 562 1% .25W E TCx04-100 24548 NAS-1M4-TO-562R-F
AZR25 0698-3158 4 RESISTOR 23.7K 1% .125W F TCw0+-100 24546 CT4-18-T0-2372-F
AZFE 1810-0203 5 1 NETWORK-RES 8-51F 470.0 OHM X 7 11236 750-81-R470
AZR27 0E58-3431 -] 1 RESISTOR 23.7 1% ,125W F TCa0+100 03888 PM3ES- 18- TO-2ART-F
A2R28 07570442 g RESISTOR 10K 1% .125W F TCa0+- 100 24546 CT4- 12 TO-1002-F
AZR29 07570439 4 1 RESISTOR 6.81K 1% .125W F TC«0+100 24546 CT4-1/8-TC-6811-F
ACR3C or8T-0727 3 RESISTOR 562 1% 25W F TCx)-100 24548 NAS-1/4-TO-S82R-F
AZRAY 1810-0541 4 t NETWORK-RES 6-SIP MULTI-VALUE 28450 1810-054¢

AZR32 1B10-0219 3 1 NETWORK-RES 8-81P 220.0 OHM X 4 11238 750-83-R220
AQRE3 07570421 4 RESISTOR B25 1% .126W F TC«0+100 24546 CT4-18-TO-825R-F
AZR34 0656-3442 ] RESISTOR 287 1% .125W F TCa0+-100 24545 CT4-18-TO-2687R-F
A2R3E 0698-3439 4 RESISTOR 178 1% . 125W F TCa0+ 100 24546 £T4- 18- TO-178R-F
AZR3S 0757-0317 7 1 RESISTOR 1.33K 1% .126W F TCxO+100 24548 CTAB-TO-1331-F
AZRIT 07570401 0 RESISTOR 100 1% .125W F TCal+-100 24546 CT4-1/8-TO-101-F
AZR38 0688-0082 7 2 RESISTOR 464 1% .125W F TC204+-100 24546 CT4-1/6-TOABA0-F
AZR39 0757-0280 3 3 RESISTOR 1K 1% 125W F TCx0+-100 24546 CT4US-TO1001-F
AZR4AC 8757-0400 g 1 RESISTOR 90.9 1% . 125W F TC=D4+ 100 24548 CT4-1/8-TO-90RG-F
AZA41 0698-4037 [+ RESISTOR 46.4 1% .125W F TCaO+w 100 28480 0688-4037

AZR4zZ 0658-0082 7 RESISTOR 484 1% .125W F TCwO4-100 24546 CT4-4/8-TO-4640-F
AZRA3 0757-0442 ] RESISTOR 10K 1% .125W F TCa(+100 24546 CT4-1/8-TO-1002-F
A2R44 G757-0442 9 RESISTOR 10K 1% .125W F TCx0+-100 24546 CT41/8-TO-1002-F
A2R45 QTE70442 9 RESISTOR 10K 1% ,125W F TCa0w-100 24546 CTa-18-TO-1002-F
AZRAE 0757-0401 ¢ RESISTOR 100 7% .126W F TC=04-100 24548 CT4-18-TO-101.F
AZRAT 07570421 4 RESISTOR 825 1% .128W F TC=0+-100 24548 CT4-1/8-TO-825R-F
AZR48 oTS1108 6 1 RESISTOR 300 1% .125W F TCs0+100 24546 CT4-18-TO-301-F
AZRAS G757-0280 3 RESISTOR 1K 1% . 125W F TC=0+100 24546 T4-18-TO-1001-F
A2RS50 9757-0442 ] RESISTOR 10K 1% .125W F TC=0+-100 24548 CT4-1/8-TO-1002-F

See introduction to this section for cedering Bdormation
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part C . Mir
o Oty Description Mtr Part Number
Designation Number D Code
AZRS? 07570280 3 RESISTOR 1K 1% .125W F TC=0+-100 24548 CT4-1/8-TO-1001-F
A2RS2 07570442 9 RESISTOR 10K 1% ,125W F TC=0+100 24546 CT4-1/8-TO-1002-F
AZRS3 0698-8827 4 2 HESISTOR 1M 1% 125W ¥ TC=0+100 28480 0696-8627
AZR54 0698-8827 4 RESISTOR 1M 1% .125W F TCe0+100 28480 0668-8627
A2RS55 07570442 8 RESISTOR 10K 1% 125W F TCa0+100 24546 CT4-1/8-TO-1002-F
AZRSE 07570178 B 1 RESISTOM 100 1% 25W F TC=0+100 24546 NAS-$/d-TO-101-F
AZRET 0757-0463 4 3 AESISTOR 825K 1% . 126W F TCx0+-100 24546 CT4-1/8.TO-8252.F
AZRS8 0757-0442 8 RESISTOR 10K 1% .125W F TCa0w100 24545 CT4-1/8-T0-1002-F
A2RS9 0757-0422 5 1 RESISTOR 909 1% . 126W F TC=0+100 24548 CT4-1/8-TO-508R-F
AZREG 0698-7200 5 3 AESISTOR 31,6 1% .0SW F TC20100 24546 C3-1LE-TO-3RE-F
AZTPY 1251-060C o 2 | CONNECTOR-SGL CONTPIN 1.14-MM-BSC-SZ SQ 28480 1251-060C
AZTP2 1251-0600 o CONNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z SO 28480 12510600
Azut 1820-1780 § 3 iC PRESCR ECL 07263 11C900¢
A2z 1826-0139 ] 1 1C OP AMP GP DUAL 8-DIP-P PKG 3L585 CA1458G
A2U13 1800-2823 e 2 16 BATE ECL/AOKH NOR QUAD 24NP 04713 MC 1051025
A2U4 1813-0215 5 2 1C WIDEBAND AMPL TD-29 PKG 04713 MWA220
ARUS 1813-0215 5 1C WIDEBAND AMPL TO-38 PKG 04713 MWAZ20
A2u6 1820-3075 6 IC RECEIVER ECL/10KGH UNE RECEIVER TPL 04713 MC10H116L
A2U7 1813-0214 4 IC WIDEBAND AMPL. T0-39 PKG 04713 MWAZ10
A28 1820-2823 0 1C GATE ECLAOKH NOR QUAD 2P 04713 MC10H 102F>
A2ue 1826-0346 ] 1 IC OP AMP GP DUAL 8-DIP-P PKG 27014 LM358N
AzW1 05450-60103 g 1 CABLE ASSY- LOW FREQUENCY 28480 05350-60103
See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part Cc s Mir
: Description Mir Part Nutnber
Designation Number | D | OV P Code
A3 05381-60003 1 1 | COUNTER ASSEMBLY 28480 05361-60003
A3C1 0160-4557 0 | 24 | CAPACTIOR-FXD 0.1UF 50V 09969 RPAJOXTRIOIMSOV
A3C2 0160-4857 o CAPACITOR-FXD 0.1UF 50V 09963 RPAJOXTR104MSOV
A3C3 0160-4557 ¢ CAPACITOR-FXD 0.1UF 50V 09963 APASOXTRI04MSOV
A3C4 0160-4857 o CAPACITOR-FXD 0.1UF 50V 09969 RPAIOXTRI04MSOV
A3CS 0160-4557 % CAPACITOR-FXD O.1UF 50V 09969 APAIOXTRIC4MSOV
AICE 0160-4557 b CAPACITORFXD C.1UF 50V 09959 APAZOXTR104MEV
AT 0160-4557 0 CAPACITOR-FXD 0.1UF 50V 09969 RPAIXTRIDEMEOV
A3CB D160-0576 5 2 | CAPACITORFXD 0.1UF S0V 09969 APE 121-10SXTRI0HMSOV
A3CH 0160-4845 0] 2 | CAPACITORFXD 1500PF 100V 09969 RPA20COG1S24100VPT
A3C10 0160-0576 5 CAPACITOR-FXD 0.1UF 50V 08969 RPE121-105X7R104MS0V
A3CH 0160-4557 o CAPACITOR-FXD 0.1UF S0V 09969 RPASQXTR104ME0V
A3CZ 0160-4557 o CAPACITOR-FXD 0.1UF SOV 09963 RPAIOXTR104ME0V
A3C13 0180-4657 0 CAPMCITORFXD 0.1UF 50V 09968 RPA0XTRI04MSOV
A3C14 0160-4557 9 CAPACITOR-FXD 0.1UF 50V 09969 RPASOXTRIOEMSOV
ABCAS 01604557 ] CAPACITOR-FXD 0.1UF 50V 09969 RPASOXTRO4MSOY
A3C18 0160-4557 0 CAPACITOR-FXD 0.1LF 50V 09969 APAJOXTHI04MSOV
AICT7 0160-4557 0 CAPACITOR-FXD 0.1UF SOV 09963 RPAIOXTR104ME0V
A3C18 0180-4557 0 CAPACITOR-FXD 0. 1UF 50V 09969 RPAZOXTRI04MENV
A3C19 0180-292% 1 t | CAPACITOR-FXD 88UF 10V TA 12344 T140BBREKD10AS
A3C20 0180-2690 o | 2 | CAPACITOR-FXD 3.3UF 15V TA 56289 1500335X9015A2
A3C2 0160-4557 0 CAPACITORFXD O.1UF 50V 09969 RPAJOXTRIOEMSNV
A3c22 01604846 0 CAPACITOR-FXD 1500PF 100V 09569 APAZ0COGTS25100VPT
AIC23 0160-4808 4 1 CAP-FXI) 470PF 100V 09863 RPA1DC0GA71J100V
A3C2¢ 0160-4557 0 CAPACITOR-FXD 0.1UF 50V 09869 RPAGXTRI4MEOV
A3C25 0160-4554 7 3 | GAPFXD 0.0WUF 50V 00969 APAIOXTRI0IMSOV
A3C26 01604557 o CAPACTTOR-FXD 0.1UF 50V on069 APAJOXTR1EMEV
A3CZ7 0160-4798 2 CAPACITOR-FXD 2.2PF +11.36% 100V CER COG o422 “MATGTAZZCARH
A3C28 01604554 7 CAP-FXD 0.01UF 5OV 09669 HPATOXTR10GMSV
A3C29 01804554 7 CAP-FXD 0.01UF SOV 09983 RPATOX7TRICIMSOV
A3C30 G180-4857 o CAPACTTOR-FXD 0.1UF 50V owses RPASOXTR1C4MSOV
A3C31 01604557 o CAPACITOR-FXD 0.1UF 50V 08969 APANICTRIOSMSOV
A3CT2 0180-2690 0 CAPACITOR-FXD 3.3UF 15V TA 58288 1500335XA018A2
A3C33 0165-4788 7 1 | CAP-EXD 27PF 100V 09969 APA10COGITOI100
A3C34 01604557 0 CAPACITOR-FXD 0.1UF SOV 09969 HPAIOXTRIOSMEV
A3C35 0160-4557 0 CAPACITOR-FXD 0.1UF S0V 09969 APAIOXTRI04MEOV
A3C36 01804557 ¢ CAPACITOR-FXD 0.1UF 80V 09968 RPAINXTRIN4ME0V
A3c37 0160-4557 o CAPACITOR-FXD 0.1UF 80V £9969 APAOXTRICAMSV
A3CR1~CR& p1901-005¢ | 3 & | DIODE-SWITCHING B0V 200MA 2NS DO-35 N171 1N4150
A3DLY 1810-0724 5 1 | DELAY LINE AGTIVE DEVICE WIDUAL INUNG 07293 LPELOM-100
A3l 9140-0537 L 1 INDUCTOR RF-CH-MLD 2. 2UH +5% fal-crd -2 2.2UH 5%
A3L2 91001788 5 2 | CORE-FERRITE CHOKE-WIDEBAND:IMP:>680 1214 LB2 57B
A3 91001788 ] CORE-FERRITE CHOKE-WIDEBANDLMP:>880 11214 B2/ 578
A3P1 1251-7986 g 1| CONNECTOR-POST TYPE .100-PIN-SPCG 50-CONT 28480 1251-7986
A3R1 2100-3351 8 1 | RESISTOR-TRMR 500 10% TKF SIDE-ADJ 1-TRN 28480 2100-3351
A3RZ 0698-3445 3 % ] RESISTOR 383 +1% .125W TF TCx0100 12498 CTA-1/8TO-382R-F
A3R3 0688-3132 4 2 | RESISTOR 261 +1% .125W TF TC=0+100 12438 CT4-1/8-TO-2610-F
A3R4 0757-0418 9 3 RESISTOR 618 +1% . 125W TF TC=0+100 12488 CTa-18-10-B19R-F
A3RS Q757-0394 [ 1 RESISTOR 51.1 +1% .125W TF TC=04-100 12498 CT4-1B8-TO-51R-F
AJRE 0757-0280 3 § | RESISTOR 1K +1% .125W TF TC=0+100 12498 CT4-18-TO-1001-F
A3R7 Q757-0438 3 3 RESISTOR 5.11K +1% . 128W TF TC=0+-100 12496 CT418-TO-8111-F
A3R8 Q7371084 g 2 RESISTOR 1.47K +-1% .125W TF TCa0w-100 12458 CT418-TO-1471-F
A3RS 07570420 3 2 RESISTOR 750 +-1% . 125W TF TC=0+-100 12488 CT41B8-TO-154-F
A3R10 ¢757-0421 4 2 RESISTOR 825 +-1% . 1258W TF TCulu-100 12498 CT4-1/8-TO-825R-F
AZRT 1 O157-0465 6 2 RESISTOR 100 +1% . 128W TF T0=0+10C 12498 CT41/8-TO-1003-F
ABft2 Q1570442 g 3 RAESISTOR 10K +1% 125W TF TC=04-100 12458 CT4-1/8-TO-1002-F
A3R13 07570438 2 RESISTOR 5.11K +1% . 125W TF TCa0+10C 12458 CT4-18-TO-5111-F

See introduction to this section for crdering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference

HP Part

c . Mir
Designation Number | D | Y Deseription o Mir Part Number
A3R4 06963448 3 RESISTOR 383 4~ 1% .125W TF TCx=0+100 12498 CT4-1/8-TO-383R-F
ASRSS 0698-3151 ? t RESISTOR 2.87K +1% .125W TF TC=0+100 12498 CT4-1/8-10-2871-F
AJR16 Q7570418 g RESISTOM 618 +1% . 125W TF TC=0+100 12498 CT4-1/8-TO-815R-F
A3RST 0698-3159 5 2 RESISTOR 26.1K + 1% .125W TF TC=0+-100 12498 CT4-18-TO-2612-F
AdRS 0698-3446 3 AESISTOR 383 +1% .125W TF TC=0+100 12498 CT4-1/8-TO-3830-F
AR 0698-3132 4 RESISTOR 261 +1% .125W TF TC=0+-100 12498 ET4-1/8-TO-2610-F
A3R20 0598-0085 ¢ H RESISTOR 261K 4-1% . 125W TF TCal-100 12498 LT4- 18- TO-2611-F
AZRZ1 07570422 5 1 RESISTOR 905 +1% , 125W TF TC=0+100 12498 CT4 VB-TO-909F-F
A3R22 07570279 ) 1 RESISTOR 2.16K +1% .126W TF TC=04+-100 12498 CT41/8-TO-3161-F
A3R23 07570418 7 2 HESISTOR 511 +1% . 125W TF TCa0=100 12498 CT4-1/8-TO-511R-F
AZRZ4 0598-0083 8 3 RESISTOR 1.96K +1% . 128W TF TC=0a-100 124588 CT4-1/8-FTO-1561-F
A3R2S5 0698-0083 8 RESISTOR 1.96K +1% .128W TE TC=04-100 13498 CT4-1/B-TO-1361-F
A3RZ6 0757-0280 3 RESISTOR 1K +1% .125W TF T0=0+100 12498 CT4-18-TO-1001-F
AZR27 0698-344 % 8 2 RESISTOR 215 +1% .125W TF TCalw100 12498 CT4-1/8-TO-215R-F
AZR28 C757-0280 3 RESISTOR 1K +1% . 125W TF TCa0e-100 12458 Y4 18- TO-1001-F
ASRZ9 0757-0438 3 RESISTOR 5.11K +1% 125W TF TCx04+-100 12498 CT4HBTO-E111-F
AR 0757-1094 ¢ RESISTOR 1.47K 1% ,125W TF TC=0+100 12498 CT4-18-TO-1471-F
A3R31 Q77421 4 RESISTOR 825 + 1% . 128W TF TC=0+~100 124598 CT4-1B8-TO-B28R-F
ABR32 07570420 3 RESISTOR 750 +1% .128W TF TCx04-100 12488 CT4-1/8-TO-T51-F
AZR3S 07570465 8 AESISTOR 100K +1% ,125W TF TC=0+100 12408 CT418-TO-1003-F
ABR34 07570442 9 RESISTOR 10K +1% , 125W TF TC=0+100 12498 CT4-1/8-TO-1002-F
A3R35 OI57-0416 7 RESISTOR 511 4 1% . 125W TF TC=04-100 12488 CTA1B-TO-S11R-F
A3R36 QERB-3158 5 RESIETOR 26.7 +19% . 125W TF TCu0+-100 12498 CT418-70-2612F
AIR3T 0896-3157 3 1 RESISTOR 18.6K +1% .125W TF TC=04-100 12498 CT4- 18- TO-1562-F
ABRI8 O7S7-0443 ¢ RESISTOR 10K +-1% . 125W TF TCx0+100 12498 CT4-1/8-TO-1002-F
AIR39 0757-0280 3 RESISTOR 1K 1% ,125W TF TCa0+100 12498 CTA1B-TO-1001-F
A3RA0 0757-0418 ] RESISTOR 619 +1% . 125W TF TCxa0+-100 12498 CTA-1B-TO-G19R.F
A3R41 0608-3153 -] 1 RESIETOR 3.83K +-1% . 125TF TCalw-100 12498 CT4-18-T0-3831-F
AJR42 07570400 5 2 RESISTOR 80.9 +1% . 125W TF TCx04100 12408 CT4-1/8-TO-H0RG-F
AR OTET-0280 3 RESISTOR 1K +1% . 125W TF TCxl+-100 12498 CT4-18-TO-1001-F
AR 0696-3437 2 2 RESISTOR 133 +1% .125W T¥ TCu04-100 12498 CT4-1/8TO-133R-F
AZR48 GTST-0400 g RESISTOR 90.9 +1% . 125W TF TCa0+100 12488 CT41B-TO-90RS-F
A3R4E DESE-3446 3 RESISTOR 383 +-1% . 125W TF TC=04+-100 12498 CT4-1/8-TO-383R-F
A3RET 06983437 2 RESISTOR 123 +1% . 125W TF TC20+100 12495 CT4-1/8-TO-133R-F
A3RA8 0B88-3446 3 RESISTOR 383 + 1% .125W TF TC=04-100 12498 CT418-TO-383R-F
AZR49 0B98-0083 B RESISTOR 1.96K +-1% .1285W TF TCuD100 12498 CTA1BTO-1961-F
A3RS0 DB38-2438 3 1 RESISTOR 147 +1% . 128W TF TCude-100 12498 CT4-1/8-TO-147R-F
A3RS1 0698-3441 8 RESISTOR 215 +-1% ,125W TF TC=0+100 12498 CT4-18-TO-215R-F
A3TP 0380-0124 3 1 CONNECTOR-SGL CONT PIN .04-IN-BSC-82 RND 28480 0360-0124
A3 1813-0119 B ] CLOCK OSCILLATOR XTAL 40-MHZ 0.01% 12703 K1100AM-4OMKHZ
A3U2 1820-2684 3 2 1IC FE TTL F K NEG-EDGE-TRIG 18324 TAF112N
A3U3 1826-0065 ¢ 2 1IC COMPARATOR PRCH 8-DIP-P PKG 27014 LM31IN
A3U4 1858-0054 4 2 TRANSISTOR ARRAY 16-PIN PLASTIC DIP 28480 1858-0054
A3US 18202312 2 1 IC MISC 28480 1820-2312
A3US 182630346 0 1 1C OF AMP GP DUAL 8-DIP-P PKG 27014 LMAs8N
A3gT 18260263 7 1 IC V¥ RGLTR-ADL-POS 1.2/37V TO-220 PKG 27014 LM317T
A3us 1820-3347 5 1 1C-20 MHZ PROGRAMMABLE INTERVAL TIMER 34640 PB254-2
AsUs 18202684 3 IC FF TTLF MK NEG-EDGE-TRIG 18324 TAFIZN
A3U10 1826-0065 0 IC COMPARATOR PRON B-DIP-F PKG 27014 LM3TIN
A3uU11 1856-0054 4 TRANSISTOR ARRAY 16-PIN PLASTIC DIP 28480 18580054
A3U2 1820-2962 ] 1 1C GATE ECLAOKH OR GUAD 2-NP 04713 MC1OHHU3P
A3UI3 182¢-3225 8 1 IC MUXR/DATA-SEL,. TTL F 8-TO-1-LINE 18324 TaF2SIN
A3U14 1820-2685 4 1 € MUXRDATA-SEL TTL F 2-TO-1 LINE QUAD 18324 T4F158N
A3U15 1820-2776 2 1 IC COUNTER TTL ALS DECD SYNCHRO 01205 SN74ALS160BN
ASXUS 1200-0654 7 1 SOCKETAC DIF 40-CONT DIP DIF-SLDR 01295 CB8740-01
0361-06885 3 1 RIVET-BLIND DR-PIN RNDH _12501A 02768 231-080551-05-0101
0403-0026 8 1 PLUG-HOLE BOR-HD FOR _18-0) HOLE NYLON 02768 207-12024-03-0101
1480-0118 a8 2 PIN-GRY .062-IN-DIA . 25-IN-L(5 STL 73957 (GP24-083 X 250-17
4040-0748 3 2 EXTR-PC 8D BLK POLYC .0K2-N-BD-THKNS 28480 40400748
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part o e - Mifr
- Description Mfr Part Number
Designation Number D Gty P Code
Ad 05350-80023 2 1 MICROPROCESSOR BOARD (STANDARD) SERIES 3049 28480 0535060023
A4 05350-50024 3 1 HICROPROCESSOR BOARD (GRTION 700) SERIES 3049 28480 0535060024
NOTE
A4UB AND AU ARE NOT SUPPLIED WITH THE
A4 MICROPROCESSOR BOARD. THEY MUST B8
ORDERED SEPARATELY.
Ct 0160-4787 8 2 | CAPACITOR-FXD 20PF +-5% 100WVDC CER Q4222 SAHIRAZ20JAAH
c2 01604787 8 CAPACTTOR-FXD 22PF +-5% 100WVDC CER 04222 SA102A220AAH
ca 0180-4557 0 | 20 | CAPACITOR-FXD.1UF +20% S0WVDC CER o4zz2 SA305G 104MAAL
c4 0180-4557 0 CAPACITOR-FXD . 1UF +20% 50WVDC CER odzz2 SABCSCTOMMAAN
cs 0160-4557 o CAPACITOR-FXD . 1UF +-20% 50WVDC CER 04222 SAIOSCI04MAAH
cs 1604557 0 CAPACTTOR-EXD . TUF +-20% S0WVDC CER o4p22 SAI0SC104MAAH
c7 0160-4557 o CAPACITOR-FXD . 1UF +-20% 50WVDC CER 0422 SAJOSCI0AMAAH
c8 0160-4557 o CAPACITOR-FXD . 1UF 4-20% SOWVDC CER 04222 SAI0SCTOAMAAH
Cs 0160-4857 o CAPACITOR-FXD) . 1UF +-20% SOWVDG CER o222 SA0SC10MAAH
c1o 0160-4557 0 CAPACITOR-FXD .1UF +20% 50WVDC CER 04222 SA305C104MAAH
cn 0180-3770 9 1 CAPACITOR-FXD 22UF 4+-10% 35V TA 56289 209D225X5035B81
c1z 01604557 0 CAPACITOR-FXD .1UF +-20% S50WVDGC CER o422 SANSCTOMAAH
€13 0160-4808 4 1 CAPACITOR-FXD 4TOPF +-8% 100VDC CER o422z SAI0TAATIIAAH
e14 0160-4557 o CAPACITOR-FXD . 1F +-20% S0WVDC CER 04222 SASCIOMMAAH
c1s 9160-4557 o CAPACITOR-FXD . 1UF +-20% SOWVDC CER 04222 SAS0SC10MMAAH
c1s 0160-4557 o CAPACITORFXD . 1UF +-20% S0WVDC CER o422z SAI05C104MAAH
c7 01804557 L] CAPACITOR-FXD TUF +20% SOWVDC CER Q222 SAINSC1CAMAAH
c18 0160-4557 o CAPACITOR-FXD . 1UF +-20% 50WVDC CER o222 SABISC104MAAH
c19 01604557 0 CAPACITOR-FXD . 1UF +-20% S0WVDC CER 04222 SAIEC104MAAH
ca20 0160-4857 o CAPACITOR-EXD .1UF +-20% 50WVDC CER 04222 SAB05C 104MAAH
c21 01604557 0 CAPACITOR-FXD . 1UF +-20% BOWVDC CER o222 SA305C104MAAH
22 0160-4557 o CAPACITOR-FXD | 1UF +-20% SOWVDC CER 04222 SAECTOAMAAH
cz23 0160-4557 o CAPACITOR-FXD . TUF +20% S0WVDC CER 04222 SA0SCI0AMAAH
c24 0150-4557 o CAPACTYOR-EXD . IUF 4+-20% S0WVDC CER o422 SATOSCI04MAAH
c2s 0180-3775 4 2 | CAPACITORXD 68UF +-10% 10V TA 56289 2990686X9010081
26 0180-3775 4 CAPACITOR-FXD G8UF +10% 10V TA 56289 299D68EXI0 10061
CR1 19010050 3 3 | DIODE-SWITCHING S0V 200MA 2KS DO-35 N1 1N4150
CRz2 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DC-38 sN171 184150
cR3 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 SN1T1 1N4150
1 12514775 8 1 CONNECTOR POST-TYPE .150-PIN SPCG 10-CONT 077e araz2i-s
L1 9100-0541 7 1 INDUCTOR RF-CH-MLD 250UH +-10% 04213 16701
L2 B140-0990 1 INDUCTOR 1UH +-10% . 1720-NX 43LG-IN 99800 1641-102
MP1 1480-0116 8 2 PIN-GROOVE 0624N-DIA 25N-LG STL 73957 GP24-063 X 250-17
P2 4040-0748 S 2 | EXTRACTOR- PC BOARD BLACK 28480 A040-0748
1A 1251-7966 3 2 | CONNECTOR-POST-TYPE .100-PIN SPCG $0-CONT 00779 5342041
P18 1251-7986 9 CONNECTOR-POST-TYPE ,100-PIN SPCG 50-CONT 00778 534204.1
/1 0698-3157 3 3 RESISTOR 19.6K +-1% ,128W TF TCaD+- 100 18701 SF428H
R2 8153-0005 o 3 | RESISTOR- ZERO-OHM 22AWG 26480 8159-0005
R3 8158-0005 ¢ RESISTOR- ZERQ-OHM 22AWG 28480 #159-0005
A4 07670442 9 & | RESISTOR 10K +1% .125W TF TC=0r100 19701 SF4ZEH
RS 8159-0005 4] RESISTOR- ZERO-OHM 22AWG 28480 81590005
RE Q767-0442 9 RESISTOR 10K +1% . 125W TF TC=0+-100 18704 SF425H
R? 1810-0398 g 1 AESISTOR 10-8IP 22K-OHM 11238 750-101
R8 Q7ET-0442 g RESISTOR 10K +1% .125W TF TCa04-100 19701 SF425H
RY Q7570442 9 RESISTOR 10K +1% 128W TF TC20+-100 18701 SF425H
R0 0698-3157 3 RESISTOR 19.6K +~1% . 125W TF TCa0+100 19701 SF425H
R 0B96-3157 3 RESISTOR 19.6K +1% . 128W TF TC=0+-100 19701 SF428H
Ri2 07570442 ] RESISTOR 10K +-1% .125W TF TC=0e100 18701 SFa2EH
R13 07570442 9 RESISTOR 10K +1% . 125W TF TC=0+-100 19701 SF4RSH
us 18203159 7 1 IC MPU W/2 MHZ CLOCK 8-8ITS 64K ADDRESS 04713 MCG8803L
uz 18100758 ] t DELAY LINE 14-DIP 28480 18100758
us 1820-2684 1 1 IC GATE TTLF NAND QUAD 2P 18324 74FOON

See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference

HP Part

c

Mfr

- . Description Mfr Part Number
Designation Number | | o P Code
U4 05361-80009 9 1 ADDRESS DECODER 28480 05361-80009
us 1820-2488 3 1 IC-FF TTUALS D-TYPE POS-EDGE TRIG 01295 SNTAALSTAAN
e 1820-3121 3 1 1C TRANSCEIVER TTL/ALS BUS QCTL. 01295 SNTMALSZ45AN
54 1820-2724 ] & G LOH TTL/ALS TRANSPARENT OCTL 01285 SN74ALSSTICN
us £5350-80029 1 EPROM 28480 05350-80029
us 1820-3415 1 IC-TIMER MODULE {OPT 700 ONLY) 28480 1820-3415
u10 1818-3185 4 1 IC-CMOS 85536 (B4K) STAT RAM 120-N$ 3-5 54013 HME2B4ALP-12L
U1 1820-2724 o IC 1.0H TTU/ALS TRANSPARENT OCTL 01295 SN74ALSS73CN
Uz 1820-3100 8 1 IC DECODER TTI/ALS BIN 3-TO-8-LINE 3-INP 01294 SN74ALS138N
w13 1820-2757 9 4 IC FF TTLALS D-TYPE POS-EDGE-TRIG COM 01285 SNTAAALESTAEN
U4 1820-2757 8 IC FF TTWALS D-TYPE POS-EDGE-TRIG COM 01295 SN74AALSET4BN
U1s 18202757 g IC FF TTUU/ALS D-TYPE POS-EDGE-TRIG COM 01295 SN74AALSS74BN
uts 1820-2757 § IC FF TTL/ALS D-TYPE POS-EDGE-TRIG COM 01295 SNT4AALES74BN
w7 1820-2724 0 1C LOH TTL/ALS TRANSPARENT OCTL 01285 SNTAALSETACN
433} 1820-2724 0 G LOH TTHALS TRANSPARENT OCTL 01295 ENT4ALSSTION
[$3}:] 1820-2724 [} G LOH TTLALS TRANSPARENT OCTL 01295 SNT4ALSSTION
20 TB20.2724 [+] IC LCH TTL/ALS TRANSPARENT OCTL 01295 SNT4ALSSTICN
Xug 1200-0567 1 1 SOCKET-C 28-PIN DIP DIP-SLDR o9g22 DILB28P-308T
Y1 0410-1386 8 1 CHYSTAL- QUARTZ SMHZ HC-49/8-HLOR 28480 04101286
See introduction to this section for ordening information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference

HP Part c Descripti Mir
Designation Number 3 oy on Code Mir Part Number
AS 05350-60018 5 1 SYNTHESZER ASSEMBLY (SERIES 3049) 28480 0535060018
ASCH OF70-0068 8 1 CAPACITOR-FXD 0.027UF 200V POLYE-FL 19701 TORDTHIZTIPK201AX
ASC2 0160-3878 7 19 | CAPACTTOR-FXD 6.01UF 100V 09969 RPE121-105X4103M 100V
ASC 01604040 6 8 | CAPACITOR-FXD 1000PF 100V 09969 APET23-105C0G 1024100V
ASC4 0160-387% 7 CAPAGTTOR-FXD 0.0TUF 100 V 08969 RPE121-106X4103M100V
ASCS 01B0-4132 g 5 CAPACITOR-FXD 6.6UF +10% 35V TA 12340 T3220685K035AS
AsCE 0180-0210 8 4 | CAPACITOR-FXD 3.3UF 15V TA 56289 1500335X001542
ASC? 0180-4136 2 7 CAPACTTOR-FXD 33UF +10% 10V TA 12340 TI22D33EKO10AS
AsCa Q160-4040 8 CAPACTTOR-FXD 1000PF 100V 09968 RPE121-105COG 1024100V
ASCE C1B0-0210 6 CAPACITORFXD 3.3UF 15V TA se280 1500336X0015A2
ASC10 01800576 5 1 CAPACITOR-FXD 0.1UF 50V 09969 RPE121-108XTR104ME0
ASC1 0160-3878 7 CAPACITOR-FXD 0.01UF 100 V 09969 APE121-105X4103M 100V
ASC12 NOT ASSIGNED
ASC13 0160-4040 & CAPACITOR-FXD 1000PF 100 V 09968 RPE121-105COG 1024100V
ASC14 0160-4388 - 14 CAPACITOR-FXD YOUPF 200V 09969 RPI121-105C0G 101200V
ASC15 NOT ASSIGNED
ASC16 0160-3879 T CAPACITORFXD 0.0TUF 100V 09989 RPE121-106X4103M100V
ASC17 0160-3879 7 CAPAGTTOR-FXD 0.01UF 100V 09969 FIPE121-105X4103M100V
ASC18 01803879 7 CAPACITOR-FXD 0.01UF 100V 00969 RPE121-105X4103M100V
ASCTY 0160-387% 7 CAPACITOR-FXD 0.01UF 100V ce9es RPE121-105X41C3M100V
ASC20 01604389 8 CAPACITOR-FXD 100PF 200V 09069 AP3121-105C0G 1014200V
ASC21 NOT ASSIGNED
AsC2p NOT ASSIGNED
AsC23 NOT ASSIGNED
ASC24 0180-1132 8 CAPACITOR-EXD 6.8UF 4-10% 35V TA 12340 TI22DEESKBISAS
ASC28 01804132 ;) CAPACITOR-FXD 6.5UF +10% 35V TA 12340 TIZZOBEEKOAEAS
ASC26 01804132 g CAPACITOR-FXD 6.8UF +10% 35V TA 12340 T322DEE5K035AS
ASC27 C180-17T31 B 1 CAPACITOR-FXD 4.TUF 50N TA 56269 15004 75X 905082
ASC28 01604040 8 CAPACITOR-FXD 1000PF 100 V 09963 RPE121-105COG 102100V
ASC29 01604481 9 1 CAPACITOR-FXD 270PF 100V 09069 RPE121-105COG2T 100V
ASC30 0160-3879 7 CAPACITOR-FXD 0.01UF 100V 08969 RPE121-105X4103M100V
ABC3t 0160-3879 7 CAPACITOR-EXD 0.01UF 100V 09969 RPE121-105X4103M 100V
ASC32 NOT ASSIGNED
A5Ca3 0160-3879 7 CAPACITOR-FXD 0.01UF 100V 05969 RPE121-105X4103M100V
ASC34 0180-4135 2 CAPACITORFXD 33UF +10% 10V TA 12340 TAR2DIEKOI0AS
ASC3S5 C160-4040 8 CAPACTTOR-FXD 1000PF 100 V 09969 RPE121-105C0G 182100
ABC36 01604040 8 CAPACTTOR-FXU 1000PF 100 V {9889 RPE 121-105C0G 1025100V
ASCIT 0160-3874 2 1 CAPACTTOR-XD OF 200V 09969 RPE121-105COG100D200V
ASC38 NOT ASSIGNED
ASC39 01700019 2 1 CAPACTTOR-FXD 0.1UF 200V POLYE-FL 19701 TORODTMRIOLPJ201AX
ASC40 01804135 2 CAPACITOR-FXD 33UF +-10% 10V TA 12340 T3Z20336K010AS
ASCAS U160-4135 2 CAPACITOR-FXD 33UF +-10% 1OV TA 12340 TI22DBKOTOAS
ASCAZ 0180-4135 2 CAPACITOR-FXD 33UF +10% 10V TA 12340 T322DA36KD10AS
ASCA3 C1BO0210 6 CARACTYOR-FXD 3.3UF 15V TA 56289 1500335X001 542
ASCa4 01604527 4 1 CAPACITOR-FXD SEPF +-5% 200V CER COG 12340 C320CH6042G5CA
ASC45 0160-4452 2 1 CAPACITOR-FXD 18PF 200V 09069 RPE124-10500G 180200V
ABCAE E0-4040 £ CAPACITOR-FXD 1000PF 100 V 099865 APE121-105COG 102100V
ABCAT 0180-3879 7 CAPACITOR-FXD Q.01UF 100 V Q9nEY RPE121-105X4103M100V
ASC48 0166-3879 7 CAPACTTOR-FXD 0.01UF 100 V 09968 APE121-105X4103M 100V
ASC49 0160-3878 7 CAPACITOR-FXD 0.01UF 100 V o969 RPE121-105X4103M100V
ASCS0 01603879 7 CAPACITOR-FXD 0.01UF 100V 05969 RPE121-105X4103M100V
ASCS1 NOT ASSIGNED
ASCSE2 NOT ASSIGNED
ASCS3 C160-3878 7 CAPACITOR-FXD 0.01UF 100 V {9969 RPE121-105X4108M 100V
ASCS54 0160-3879 7 CAPACITOR-FXD 0.01UF 100 V 09969 RPE121-105X4 103M100V
ASCSS D160-4389 8 CAPACITOR-FXD t00PF 200V 09969 AP3121-105C0G 1014200V
ASCSE 0160-4389 § CAPACITOR-FXD 100PF 200V 09969 RP3121-105C0G 1011200V
ASCET 01604389 & CAPACITOR-FXD 100PF 200V 05969 RF3121-105C0G 101200V
ASCSE 01804138 2 CAPACITOR-FXD 33UF +10% 10V TA 12340 Ta22D336K010AS
ASCS9 0166-4389 & CAPACITORFXD 100PF 200V 09969 RP3121-105C0G10 11200V
ASCE0 0160-4389 8 CAPACITORFXD 100PF 200V 09968

AP3121-106C0G 1014200V

See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part c Descri Mfr
aty ription Mir Part Number
Designation Number D P Code
ASCE1 01804132 g CAPACITOR-FXD 6.8UF 10% 35V TA 12340 TIC2DEBEHOAEAS
A5CE2 0180-4135 2 CAPACITORFXD 33UF +10% 10V TA 12340 TI2PD3IEKO10AS
ASCES 0180-4389 8 CAPACITOR-FXD 100PF 200V 03960 AP3121-105C0G 101200V
ASCE4 0160-3879 7 CAPACITOR-FXD 0.0TUF 100V 09989 RPE121-105X4103M 100V
A5CES 0160-4389 [ CAPACITOR-FXD 100PF 200V 08969 RP3121-105C0OG 1014200V
ASCES 0160-4389 6 CAPACITOR-FXE 100PF 200V 09969 RP3121-105C0G 101J200V
ASCE7 0160-4040 € CAPACITOR-FXD 1000PF 100 V 09969 RPE121-105C0G 1024100V
A5Ce8 01604389 & CAPACITOR-FXD 100PF 200V 09969 AP3121-105C0G 101200V
ASC8S 0180-3879 7 CAPACITOR-FXD 0.01UF 100 V 09989 APE121-105X4103M 100V
ASCT0 0160-4389 § CAPACTTORFXD 100PF 200V 09968 AP3121-105C0G 1014200V
ASCT1 0180-0210 & CAPACITOR-FXD 3.3UF 15V TA 56289 150D835X0015A2
ASCT2 0160-3879 7 CAPACITOR-FXD 0.01UF 100V 09968 PPE121.105X4 103M 00V
ASCT3 01604389 6 CAPACITOR-EXD 100PF 200V 03969 RP3121-105C0(G 101200V
ASCT4 0160-4388 ] CAPACITOR-FXD 100PF 200V 09965 RP3121-105C0G 1014200V
ASCRY 18010050 3 1 DIODE-SWITCHING B0Y 200MA 2NS DO-35 SN1TY 1NATSD
ASCH2 190140050 3 DICDE-SWITCHING 80V 200MA 2N§ DO-35 N1 1N4150
ASCR3 1901-0080 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 aN1T71 INS150
ASCR4 1901-0050 3 DICDE-SWITCHING B0V 200MA 2NS DO-35 aNT71 1N4150
ASCRS 1301-0080 3 DIODE-SWITCHING 80Y 200MA 2NS DO-35 SN171 IN4T50
ASCRS 19016734 0 1 DIODE-PWR RECT 1N5818 30V 1A 04713 INSBEB
ASCR7 19010050 3 DIODE-SWFTCHING 80V 200MA 2NS DO-35 SN171 1N4150
ASCRB 15010050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 SN1T1 N£150
ASCRS 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DC-35 SITY 1N4150
ASCR10 1901-0050 3 - DICDE-SWITCHING 80V 200MA 2NS DO-35 BNTT1 TN4150
ASCR1 1901-0650 a DIODE-SWITCHING 80V 200MA 2NS DO-35 BNTT1 IN4150
ASCR12 1901-0080 3 DIODE-SWITCHING 50V 200MA 2NS DO-35 BNTT 1N4150
ASCR13 01220181 4 1 DIODE-WC 2.15PF 1% B30V 25403 BE40SE
ASDS1 19901022 & 1 LED-LAMP £ UM-INT=AMCD [Fx25MA-MAX BVR=5V 28480 HLMP-5030
ASJ2 1250-1314 3 1 CONNECTOR-RF SM-SLD FEM PC 50-OHM 98291 52-054-0000-226
ASLT 91400906 2 4 INDUCTOR MH +10% .172D-INX.43LG-IN 04099 8250-105
A5L2 9140-0906 2 INDUCTOR 1MH +-10% . 172D-INXC43LGHIN 04098 $250-105
ASL3 91400806 2 INDUCTOR 1MH +-10% . 172D-INX.43LG-IN 04099 2250105
A5L4 8140-0506 2 INDUCTOR 1MH +10% , $T20-INX. 43LG-IN 04099 9250-105
AELS $100-0541 7 2 INDUCTOR RF-CH-MLD 250UG +10% 91637 ICS-104141
ASLE 1000541 7 INDUCTOR RE-CH-MLD 250UG +10% 91637 ICS-104 11
ASL7 910C-0654 3 1 CORE-FERRITE CHOKE-WIDEBAND:IMP:>800 02114 VK200 21/48
ASLE 9100-2258 - 7 5 INDUCTOR AF-CH-MLD 12UH +10% 91637 IM-2 1.2UH 10%
ASLH 9100-2258 7 INDRICTOR RF-CH-MLE 1.2UH +10% 51637 M2 1.2UH 10%
ASL10 9135-0076 & 1 INDUCTOR RF-CH-MLD 30NH +6% 06560 010150-054J
ASLTY 9100-2258 7 INDUCTOR RF-CH-MLD 1.2UH +-10% 91637 IM-2 1 2UH 10%
AsL1z 9100-2258 7 INDUCTOR RECH-MLD 1.2UH +10% 41637 IM-2 1. 2UH 10%
ASL13 8100-2258 7 INDUCTOR RF-CH-MLD 1.2UH +10% 91637 -2 12UH 10%
ASMP1 500C-9043 8 1 PIN EXTRACTOR 28480 5000-5043
ASMP2 S040-6852 3 1 EXTRACTOR-ORN 28480 5040-5852
ASMP3 05250-00014 5 1 GROUND STRAP-RIG 28480 05350-00014
ASMP4 £5350-00015 8 1 GROUND $TRAP, LEFT 26480 05350-00015
ASMPS 1205-0316 8 1 HEAT $INK 3GL TO-VTO-39-CS 43103 2260C
ASMPE 1205-05564 6 2 HEAT SINK SGL DIP 30161 58028
ASP1 1251-7986 Y 1 CONN-POST TYPE .106-PIN SPCG 56-CONT 28480 1251-7986
ASQ1 NOT ASSIGNED
ASC2 NOT ASSIGNED
ASQ3 1854-0215 1 2 TRANGISTOR NPN St T0-52 PD=350MW 04713 2N3904
ASQM 1853-0036 2 3 TRANSISTOR PNP §1 T0-92 PD=825MW 04713 2N3906(SEL)
ABGHS 1853-0036 2 TRANSISTOR PNP §i 10-82 PD=625MW 04713 2N3G0S(SEL)
ASCS 1854-0581 6 1 TRANSISTOR NPN $I PD=180MW FTsd GHZ 03334 BRSO
AsQ? 1854-0345 8 1 TRANSISTOR NPN 2NS179 St TO-72 PD=200MW 02037 2NS179
ASQ8 NOT ASSIGNED
ASQ9 NOT ASSIGNED
See introdhuction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part C e Mfr L
Designation Number D aty Description Code Mir Part Nu r
ABR1 07570442 9 3 RESISTOR 10K +1% . 125W TF TC04-100 12488 CT4-1/8-TO-1002-F
ASR2 0698-3155 1 1 RESISTOR 4.64K + 1% . 125W F TC-0+-100 12482 CT4-1/8-T0-4641-F
ASR3 ©698-3156 2 2 HESISTOR 14.7K 4-1% . 125W £ TC=0-+100 12482 CT4-VB-TO-1472F
ASR4 0757-0279 o 3 RESISTOR 2.16K 4-1% _125W TF TC=0+100 12498 CT4-1/8-TO-2161E
ASRS 0695-3454 3 z HESISTOR 215K +1% .125W TF TC=0+100 12498 CTA1B-TO-2153-F
ASRE 0696-0084 9 2 RESISTOR 2.15K +1% . 128W TF TCx04+100 12498 CY41/8-TO-2151-F
ASRT 08980084 9 RESISTOR 2.15K +1% . 125W TF TC=0+-100 12498 CT4-18-TO-2151-F
ASRE 1910-0478 & 1 NETWORK RES 8-SiP 22.0K OHM X 4 32997 A306R-102-223
ASRS 7570420 a 1 AESISTOR 750 + 1%, 125W TF TC=0+100 12488 CT4-1/8-TO-751-F
ASRTO 0757-0317 7 2 RESISTOM 1.33K +1% . 525W TF YCa0+-100 12438 CT41/B8-TO-1331-F
ASRY 07570279 0 RESISTOR 3.16K +1% . 125W TF TGs0+100 12458 CT4-1/8-TO-3161-F
ASRZ NCT ASSIGNED
ABR13 1810-0458 8 1 NETWORK-RESIS 8-SiP 47K OHM X 4 22097 4308A- 102472
ASR14 O757-0401 0 1 AESISTOR 100 +-1% ,125W TF TCa04-100 12438 CT4-1/8-TO-101-F
ASR15 06980082 7 1 RESISTOR 464 +-1% . 125W TE TCa04-100 12498 CT4AB-TO-4640-F
ASR1B 0698-3454 3 RESISTOR 215K +1% .125W TF TCa0w100 12458 CTa-1/8-TO-2153-F
ASR17 18100406 0 1 NETWORK RES 8-SIP 10.0K OHM X 4 32997 4308R-102-103
ASR18 0696-3162 o 1 RESISTOR 46.4K 4-1% .128W TF TCa0+100 12458 CT4-1/8-TO-4842-F
ASR1S 18160398 ] 1 NETWORK-RES 10-51P 22.0K OHM X 9 C1433 750-101
ASE20 06983152 8 1 RESISTOR 3.48K +-1% .125W TF TCal+100 12458 CTR-/B-TO-1002-F
ASR21 07570279 o RESISTOR 3.16K +1% . 125W TF TCaf+100 12458 CT4-1/8-TO-3181-F
ASRR2 07570465 [ 3 RESISTOR 100K +1% .125W TF TCalM-100 12498 CT4-H8-TO-1003-F
ASRZ3 07570817 7 RESISTOR 1.33K + 1% .125W TF TCu0+100 12498 CT4-1/8-TO-133%.F
ABRZ4 0E96-3444 1 1 AESISTOR 316 +1% , 125W TF TCuO+100 12498 CT4-18-TO-316A-F
ASR2S 21003352 7 1 RESISTOR-TRMR 1K 10% TKD SIDE-ADJ 1-TRN 28480 2100-3352
ASH26 Q757-0485 & RESISTOR 100K + 1% .125W TF TC=0+100 12498 CT4-1/8-10-1003-F
ASRZT 0696-3441 8 1 RESISTOR 215 +-1% . 125W TF TCm04-100 12498 CT41B-TO-215R-F
ASR28 0757-0442 9 RESISTOR 10K +1% . 126W TF TCw0+-100 12496 CT4-18-TO-1002-F
ASR29 1810-0445 7 3 NETWORK-BES 6-SIF 100.0 OHM X 3 30997 4306R-102-101
ASR30 1810-0445 7 NETWORK RES 6 SIP 100.0 OHM X 3 06252 750-83-R100
ASR31 1810-0203 5 1 NETWORK-RES 8.5iP 470.0 OHM X 7 G433 75081
ASR32 1810-0708 5 1 NETWORK-RES 6-5iP 1.5K OHM X 5 C1433 75081
ASR33 1810-0445 7 NETWORK RES 6-5H 100.0 OHM X 3 06252 750-63-H10001
ASR34 18100445 7 NETWORK-RES 6-8IP 100.0 OHM X 3 32997 4308R-102-101
ASRIS O757-0395 1 2 RESISTOR 562 +1% .125W TF TCw{-100 12458 CT4-1/8-TO-56R2-F
ASF36 0757-0365 1 AESISTOR 56.2 ++1% 125W TF TCa0+100 12498 C54-1/8-TO-56H2-F
ASRZT 0696-0084 9 RESISTOR 2 15K +1% .125W TF TC=0+100 12498 CT4-1/8-TO-21561-F
ASR38 07570283 & t RESISTOR 2K +1% . 125W TF TCx0+-100 12498 CT4-1/8-GO-2001-F
ASR29 NOT ASSHSNED
ASR40 0757-0438 3 1 RESISTOR 5.11K 1% . 128W F TCu0+100 12482 CTa1B-TO-5111-F
ASR41 0757-0465 [ RESISTOR 100K +1% ,125W TF TC20+100 12498 CT4-1/8-TO-1003-F
ASTPY 12510800 0 5 CONNECTOR-SGL CONT PIN 1,14-MM-BSC-5Z SQ 12360 §4-155-1010-01-58-00
ASTPZ 1251-0800 0 CONNECTOR-SGL CONT FIN 1, 14-MM-BSC-SZ 50 12360 $4-155-1010-01-03-00
ASTPI 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z 50Q 12360 94-155-1010-01-03-00
A5TP4 12510800 [ CONNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z 5Q 12360 94-155-1010-01-03-00
ASTPS 12510600 ¢ CONNECTOR-SGL CONT PIN 1,14-MM-BSC-82 8Q 12360 94-155-1810-01-03-00
ASU1 1826-0371 1 ¥ IC O AMP LOW-BIAS H-IMPD &-PIN TO-98 27014 1F266N
ASy2 1826-0412 1 3 IC-COMPARATOR PRCN DUAL 8-DIP-P PKG 27014 LM3BAN
ASU3 18203405 6 1 1 MISC CMOS 4-8IT 04713 MC 1451468
AS5LI4 1820-2724 0 1 I LCH TTL ALS TRANSPARENT OCTL 01208 SNTAALSS73BN
AS5LI5 1826-1099 2 1 iC V RGLTR-ADS NEG TO-92 PKG T4 EMaaTZ
ASUB 1826-0372 2 1 IC MESG B-DIP-P PKG 28480 A251-0100
ASUT 1820-13683 § t IC CNTR ECL BDC POS-EDGE-TRIG 04713 MC10138L.
A58 1820-3340 8 1 IC GATE ECLAOKH OR-ANDANV 04712 MC10H121P
ASUS 18130213 3 1 1C WIDEBAND AMPL TO-39 PKG 04713 MWA130
ASU1D 1820-1888 1 1 IC PRESCR ECL 04713 MC12013L
ASW1 B159-0008 0 2 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 11502 Y20 114
ASW2 81580005 o RESISTOR-ZERO OHMS 22 AWG LEAD DIA 11502 YZ0 1/4

Ses ingroduction o this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part c - Mfy

Designation Number D aty Description Caode Mir Part Number
ABR1 1810-0366 5 2 NETWORK-RES 6-SIP 2200 OHM X 5 C1433 750-61
ASRZ2 1810-0370 7 1 NETWORK-RES 8-SI° 220.0 OHM X 7 C1433 750-81
ABR3 0698-7203 8 4 RESISTOR 42.2 £1%.05W TF TC=02100 12458 C3-1/8-TO-42H2-F )
ABR4 0B36-7203 8 RESISTOR 42-2 +1%.06W TF TCx0£100 12498 CHUB-TO42R2-F
ABRS 0EDE-T251 6 1 RESISTOR 4.22K 41 %.05W TF TCx04100 12498 C3-1/8-TO-42R1-F
ABRE 0638-7253 B 2 RESISTOR 5.7 1K £1%.05W TF TC=04-100 12498 C31B-TO-51 1 1-F
ABRY 1810-0447 9 1 NETWORK-RES 8-SIF 68.0 OHM X 4 s2997 4308R- 102-680
ABRS 0698-7238 0 1 RESISTOR 1.33K £1 %.06W TF TC=02100 12488 3 1/8-T0-1331-F
ABRS 0696-7244 7 2 RESISTOR 2.15K +1%.08W TF TC=0x100 12498 CO18-TOR151-F
ABR10 0696-7205 0 2 RESISTOR 51.1 +1%.05W TF TC=041 00 12488 CH-TO-51R1-F
ABRt1 0698-T222 1 2 RESISTOR 261 +1%.05W TF TC=0+100 12488 C3-1/8-TO-261R-F .
ABRI2 0698-7219 ] 1 RESISTOR 196 +1%.05W TF TC=0x100 12458 3 18-TO-196R-F
ABR13 06967203 8 RESISTOR 42.2 £1%.08W TF TCa02100 12498 C3-1/8-TO-42FE-F
ABRLE 0698-7222 1 RESISTOR 261 +1%.05W TF TCx0+100 12498 C318-TO-281R-F !
ASRTS 06983441 8 2 RESISTOR 218 £1%. 125W TF TC=0+100 12488 CTé-1/8-T0-215R-F
ABR1E 0696-7198 0 2 RESISTOR 26.1 £1%.05W TF TC=02100 12486 C3-1/8-TO-26R1-F
ABR17 0600-7198 o RESISTOR 26. +1%.05WTF TC=0s100 12486 C2-1/8-TO-26R 1-F
ABR18 0698-3441 8 RESISTOR 215 21%.125W TF TC=02100 12498 CT41/8-TO-215R-F
ABRI1S 0698-7212 9 3 RESISTOR 100 #1%.05W TF TC=0100 12438 €3-1/8-TO-100R-F
ABFZ0 0696-7212 8 RESISTOR 100 21%.05W TF TC=02100 12498 C3-1/8-TO-10R-F
ABRZ1 0689-0071 6 1 RESISTOR 4.64M £1%.125W TF TC=02100 19701 5083R
ABRZ2 NOT ASSIGNED
ABRES 0596-7266 3 2 RESISTOR 17.8K £1 %.05W TF TC=0+100 12498 C3-1/8-T0-1782-F
ASRZE 0698-7203 B RESISTOR 42.2 £1%.05W TF TCs{:100 12468 C3-1/8-TO42R2-F
ABRES 0688-7208 4 2 RESISTOR 75 £1%.05W TF TC=02100 12496 C3-1/8-TO-7SRO-F
ABR2S 06987208 3 2 RESISTOR 68.1 +1%.06W TF TCx0=100 12458 C3-1/B-TO-BBH1-F !
AGFE7 0698-7208 3 RESISTOR 63.1 +1%.05W TF TC04100 12498 €3-1/8-TO-68R1-F
ABR2E 06987209 4 RESISTOR 75 21%.05W 1F TC0:100 12498 C31/8-TO-7SRO-F
ABF25 0698-7240 3 ¥ RESISTOR 1.47K £1 %.05W TF TCx02100 12498 C3-1/8-TO-1471-F
ABR0 0698-7241 ) 1 RESISTOR 1.62K 21%,08W TF TC=0I00 12498 C3-18-TO-1621.F
ABRST 1810-0366 1t} NETWORK-RES 6-SIP 220.0 OHM X 5 1433 750-61
ABR32 0698-7182 4 ] RESISTOR 14.7 £1%.05W TF TCx0x100 12498 C31/8-TO-14R7-F
ABH33 0606-T188 8 1 RESISTOR 10 +1 %.05W TF TC=0£100 12498 C3-1/8-TO-10R-F .
ABR34 0696-7152 4 RESISTOR 14.7 21%.08W TF TCx0£100 12498 CHUBTO-14R7F
ABR3S 0696-2438 3 1 RESISTOR 147 £1%.725W TF TC=0£100 12488 CT4VB-TO-147R-F L
ABRIS 0698-7248 1 2 RESISTOR 5.16K 1%.05W TF TCs01100 19701 50632
ABRST NOT ASSIGNED
ABR3S 18100874 1 1 NETWORK-RES 8-5iF 1,0K GHM X 4 22997 AS0BR- 1 02102
ASR39 0698-7267 4 1 RESISTOR 19.6K £1 % .05W TF TC=02100 12438 C3-1/8-T0-1962-F
ABRAD 0898-7280 1 1 RESISTOR 68.1 K 21 %.05W TF TCa0£100 12438 C3-1/8-T0-6812-F
ABR41 NOT ASSIGNED t
ABRAZ 2100-3748 & 1 RESISTOR-TRMR 5K 10% TKF SIDE-ADJ 17-TAN 09969 3105X502 ’
ABFAZ osse-r200 | 5 1 RESISTOR 31.6 +1%.05W TF TC=0+100 12498 C3-1/8.TO-31HE-F
ABR44 NOT ASSIGNED
AGRaS NOT ASSIGNED
ASR4S NOT ASSIGNED
AGR4T 1810-0368 3 2 NETWORK-RES 6-SIP 10.0K OHM X 5 C1433 750-61
ASH48 D698-T248 1 RESISTOR 3.16iC £1 %.08W TF TC=02100 12498 C31B-TO-B161-F
ABR4T 0696- 7236 T 1 RESISTOR 1 K 21 %.05W TF TC=0+100 12498 C4-1/8-TO-1001-F
ABASO OE9R. 7235 6 1 RESISTOR 905 £1%.05W TF TC=02100 12498 C3-1/8-TO-0098-F
ABRS1 0698-7221 o 1 RESISTOR 237 21%.05W TF TC=02100 12488 €3-1/8-TO-237R-F
ASREZ 0699-2024 3 1 RESISTOR 215K £1%.05W TF TC=0+100 amez7 CRB20
ABRS3 0698-7269 € 1 RESISTOR 23.7K £1%.05W TF TC=0%100 12488 C3-1/8-T0-2372-F
AGRS4 0685-7266 3 RESISTOR 17.8K £1%.06W TF TC=02100 12488 C3-1/8-TO-1782-F
ABHSS 1815-0405 o 1 NETWORK-RES 8-SIP 1 0.0K OMM X 4 azoeT 430BR-102-163 ;
ABRSE 06987271 o 1 RESISTOR 28.7K 1%.05W TF TC=0+100 12438 €3-1/8-TO-2872-F
ABRE? 0699-0981 7 1 20.5K 21%.05W TF TC=0+100 12498 C3-1/8-TO-2050-F
ABRSS 0896-7262 3 1 RESISTOR 12.1K £1%.05W TF TC=0+100 12498 CA-1/8-TO-1212-F
ABRSY 0699-0070 5 1 RESISTOR 3.18M 1%, 125W TF TCa02100 91637 CMF-55
ABRED $810-0834 9 1 NETWORK RESISTOR 8-SIP 56.0K OHM X 4 12515 GB-F-102-563

See introduction to this section for ordering information
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Replaceable Parts

Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part C " M
Designation Number bt Gty Description Code Mfr Part Number
ABRG1 0698-7252 7 1 RESISTOR 4.64K:T1 %.05W TF TC0+100 12488 C3-1/8-TO-4641-F
AERGZ 0698-7253 8 HESISTOR 5.1 1 K £1 %.05W TF TCa0x100 12498 C1BTOST 11 -F
ABRE3 0698-7260 7 1 RESISTOR 1 0K 11 %.05W TF TC=0£100 12498 C3-1/8. TO-1002-F
AGHG4 0698-8826 3 1 RESISTOR 825K 1%, 128WTETC20+100 B1837 CMF-55-1
ASHIES 1B10-0368 3 NETWORK-RES &51P 10.0K OHM X § C1433 750-61
ABRBE NOT ASSIGNED
ABRET 08967205 o RESISTOR 51.1 #1%.05W TF TCa0£100 12488 C3-1B-TO-51R1-F
ABRES 0698-7244 7 RESISTOR 215K £1%.05W TF TC«0-100 12498 C3-1/B-TO-2151-F
ABRE9 0698-7212 g RESISTOR 100 21%.05W TF TCa0100 12408 C3-1/8-TO-100R-F
ABR70 0699-0073 8 1 RESISTOR 10.0M 1%, 125W TF TC=02100 28480 0899-0073
ABTRY - TP3 €360-0124 3 3 CONNECTOR-SGL CONT PIN.O4-IN-BSC-82 AND 28480 0360-0124
AU 1 18261378 ¢ 3 i COMPARATOR HS DUAL 16-DIP-C PKG 24335 AMESSTDL
AgU2 1820-2860 5 1 1C LOH ECLMOKH 0-TYPE POS-EDGE-TRIG COM 04713 MC10H130P
ABU3 NOT ASSIGNED
ABU4 1826-1378 o IC COMPARATOR HS DUAL 16-DIP-C PKG 34335 AMBESTOL
ABUS 1858-0133 0 2z TRANSISTOR ARRAY 15-PIN PLSTC DIP 34371 CAIZ2TE
ABUG 165680133 o TRANSISTOR ARRAY 18-PIN PLETC DIP 34371 CA322TE
ASUT 18261378 0 IC COMPARATOR HS DUAL 16-DIP-C PKG 4335 AMEESTDL
ASUB 1B26- 1440 7 h SAMPLE AND HOLD 8 -DiP-P 27014 | F30BAN
ABUG 1826-0360 8 1 1C COMPARATOR GP GUAD 16-0IP-P PKG 04713 MC3431 P
ABUTC 18261920 8 2 IC RFIF AMPL WR 3-DIF-P PKG 18324 NES204N
ASUT 1820-3437 4 1 1C BFR TTL ALS NON-INV HEX 01295 SNT4ALSTO3SN
AsUt2 1826-0772 8 1 IC V RGLTR-ADS-POS 1.2/32V TO-92 PKG 04713 LM317LZ
ABU13 1826-0161 7 1 IC OF AMP GP QUAD 14-DIP-P PKG 27014 LM3ZaN
ABU14 1826-0544 0 1 1€ V RGLTRV-REF-FXD 2.5V 8-DIP-C PKG 34333 SGISOAY
ABU1S 1828-1920 8 1C RENE AMPL WB 8-DIP-P PKG 18324 NES204N
AGUTE 50887078 7 1 VARIABLE P{ ATTN 28480 SOB8-7078
ABUTT 1820-6421 2 1 K0 MV CMOST74HC MONOSTEL RETHRIG DUAL 18324 FEHCASASN
ABU18 18202023 1 1 iC GATE CMOSF74HC NAND TPL 3-INP 04713 MC74HC1ON
ABU1S 18201440 5 1 1C LCH T-AL LS QUAD 01285 SNTALSITOAN
AEW1 1251-4882 8 1 CONN-POST TYPE. 100-PIN-SPCG 3.-CONT 28480 1251-4682
AdW2 81205283 k] 1 CABLE-ASSY-COAX 28480 81 0-5253
AGW2 1250-1368 7 CONNECTOR-RF SMB M PC 50-OHM 98281 54-053-012%
0520-0127 6 2 SCREW-MACH 256, 188-IN-LG PAN-HD-POZI C0000 ORDER BY DESCRIFTION
£6305-00010 & 1 CLAMP-GRNDING 28480 05305-00CH1D
05350-00014 5 1 GROUND STRAP-RIG 28480 05350-00014
05350-D0C15 6 1 GND STRAP-LEFT 26480 05350-00015
06100001 8 2 NUT-HEX-DBL-CHAM 2-56-THD.0B2-IN-THK 00000 ORDER BY DESCRIPTION
1258-0141 8 1 JUMPER-REMOVABLE FOR 0.025 IN $Q PINS 00779 5301532
2180-0014 1 2 WASHER-LICINTL T NO. 2.089-IN-iD 78188 1902-00-00-2580
5000-9043 8 1 #IN EXTRACTOR 28480 5006-9043
5040-6852 3 1 EXTRACTOR-CRN 28480 5040-6852

See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts

Reference

HP Part

c

Mfr

R N Description Mfr Part Number
Designation Number D Aty P Code
AT 0536$-60007 5 1 KEYBOARD ASSEMBLY 2480 05361-600G7
A7DSH 199G-0486 & 1 LED-LAMP LUMCNT=2MOD IF25MA=MAX BVR=GV 26480 HLMP-1301
ATS3 1200-0607 0 1 SOCKET-IC DIP 16-CONT DIP-DKP-SLDR 01295 c8716-01
ATI4 1252-0293 9 1 CONNECTOR POST-TYPE 4-CONT 28480 1252-0293
ATLA $100-1788 6 2 CORE-FERRITE CHOKE-WIDEBAND;IMP:>880 11214 LB2/2 528
ATL2 9100-1788 & CORE-FERRITE CHOKE-WIDERAND;IMP:>580 1214 LB 528
ATMPS 4040-1815 5 1 STANDOFFLED J19E-IN-WD |, 196-4N-G BLK 28480 4040-1815
ATMP4 31310496 e} 1 ACTUATOR-ROCKER SWITCH CHINA WHITE 10454 AT406CW
ATRS 1810-0690 4 1 NETWORK RESISTOR 6-5tP 22.0K OHM X 5 craay 750-61
A7S1 31012713 5 1 SWITCH-ROCKER $IG-SW SPDT .02A 20VDC PG 10454 A12KB
ATU1 1820-3437 4 1 K BFR TTL ALS NORLINY HEX 01295 SNTEASTOASN
ATUR 1620-3270 3 1 IC GATE TTL ALS NAND QUAD 2-INP 01295 SNT4ALSO3BN
A7U3 1820-3638 7 1 1C BFR TTL ALS INV OCTL 01285 SNTAALS466AN
. ATUA4 1820-2309 7 1 IS ENCODER CMOS 27074 MM7ACO23N
ATUS 1820-2488 3 1 1C FF TTL ALS D-TYPE POS-EDGE-TRIG 01295 SNT4ALST4AN
5060-3436 7 20 | SWITCH-PUSHBUTTON SPST NO-MOM 71468 S060-9436
5041-0376 8 3 KEYCAP-BLANK 28480 $041-0876
5041-4752 ¢ 4 KEYCAP-FR (GRAY 28480 5041-4752
50414785 3 1 KEY CAP-FG#Y 28480 5041-4755
5041-4756 4 1 KEYCAP-FG#2 26480 8041-4756
5041-4757 5 1 KEY CAP-FG#3 28480 50414757
5641-4758 E] 1 KEY CAP-FG#4 28480 5041-4758
5041-4758 7 1 KEY CAP-FGE5 28480 5041-4759
504 1-4760 aQ 2 KEY CAP-FGH#E,9 28480 SG41-4760
5041-4761 1 1 KEY CAP-EGH7 28480 5041-4761
B041-£762 2 1 KEY CAP-FG#S 28480 50414762
5041-4763 a 1 KEY CAP-FG#0 28480 5041-4763
5041-4764 4 1 KEY CAPFG . 28480 B041-4764
5041-4765 5 1 KEY CAP +- 28480 50414768
5041-4766 8 1 SEQCHONT-FGE . 28480 50414766
See introduction to this section for erdering miormation
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s Table 3-3. Standard Instrument Replaceable Parts (Continued)
Reference HP Part c . Mifr
Qty Description Mir Part Number
Designation Number D P Code
A8 05361-80008 ] 1 MOTHERBOARD ASSEMBLY 28480 05361-60008
ABC1 0180-2813 1 2 CAPACITOR-EXD 10UF 10V TA 12344 TI98CI06K010AS
ABCZ 0180-3813 1 CAPACITOR-EXD 10UF 10V TA 12344 TIH6CI06K010AS
ABCS 0180-3485 3 1 | CAPACITOR-FXD 6300UF 40 V AL-ELCTLT 19701 31208AB32UGC4OHH
ABc4 0180-3486 4 1| CAPACITOR-EXD 6300UF 60 V AL-ELCTLT 18701 3120BCBAZL0G0HH
ABCS 0160-3879 7 3 | CAPACITOR-FXD 0.01UF 100V 09963 RPE121-105X7R103M 100V
ABCE 01804244 4 2 | CAPACITOR-FXD 47UF 40V ALELCTLT 56289 6720478HD40CDEC
AsC7 £180-2864 g 2 | CAPACITOR-EXD $000UF 15 V AL-ELCTLYT 56289 672D108HOTEETSY
ASCSH 01802864 0 CAPACITOR-FXD 1000UF 15 V AL-ELCTLT 56289 §72D168HO15E TS,
ASCH 0180-4244 4 CAPALCITOR-FXD 47UF 40 V AL-ELCTLT 56289 G72DATEHI4OCDSC
ABC1O Q180-3771 0 1 CAPACTIOR-FXD 1UF 35 V TA 12344 T35BA105KOEAS
ASC1t 0180-3845 8 2 | CAPACITOR-FXD 4TUF 35V TA 12344 TI9BE4TSKOAEAS
ABC1Z 0180-3845 2 CAPACITOR-FXD 4.7UF 35 V TA 12344 T308E4TSKOR5AS
ABC12 01804243 3 1 CAPACITOR-FXD 4.7UF 100 V ALELCTLY 10362 CEUSMRAIRT
ASC14 0160-0576 5 1 | CAPACITOR-FXD 0.1UF 50V 09949 APE121-105XTH 04MSOV
ABC1S 0180-0870 3 t | CAPACITOR-FXD 0.47UF 80V POLYE-FL g0t T0BD1HVAT4PKEOOAX
ASC16 0160-3879 7 CAPACITOR-FXD 0.01UF 100V 09968 RPE121-105X7R103M100V
ASC17 6160-3879 7 CAPACITOR-FXD 0.01UF 100V 08969 FIPE 121- 105XTR103M100V
ASC18 £180-3483 1 2 | CAPACITOR-FXD 15V ALELCTLY 56289 B6DESZIGO1SERP
ABC19 0780-3483 1 CAPACITOR-FXD 18 V AL-ELCTLT 56289 36DES23GO15882P
ABC20 01804242 2 1 | CAPACITOR-FXD 100UF 15 V ALELCTLT se2Eg E72D10THOISCCIC
ABCR1 19011060 1 1 DIODE-SCHOTTY 20V 1A 04713 INSETHRELAXED)
ABCR2 19010050 3 3 | DIODE-SWITCHING BOV 200MA 2NS DO-35 BNITY 1N4150
ABCR3 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 oN1T1 1N4150
ABCRA 19010731 7 3 | DIODE-PWR RECT 400V 1A 28480 19010731
ASCRS 19020839 - | 9 2 | VOLTAGE SUPPRESSOR VR5.0V 11561 1NS508
ABCRE 1902-0839 2 VOLTAGE SUPPRESSOR VRaS.0V 11961 1NS906
ASCRT 0837-0241 5 1 | VOLTAGE SUPPRESSOR VR=1SV Va4 4V. 24das SA1SA
ASCRS 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 180%-0731
ASCRO 1901-0050 3 DIODE-SWITCHING 80V 200MA 2N5 DO-35 BNTT1 1N4150
ABCR10 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
ABCR11 1906-0286 7 3 | DIODE-CT-S-BARR 35V 20A 04713 MBR2CASCT
"ABCR12 1906-0286 7 DIODE-CT-S-BARR 35V 204 04713 MBR20ASCT
“ABCR13 1906-0096 7 1| DIODE-FW BRDG 200V 24 28480 1906-0096
ABCR14 13060079 ) 1 IHODE-FW BRDG 100V 10A 18546 VJ148X
ABCR1S 1906-0286 7 DIODE-CT-S-BARR 35V 204 04713 MBR2GISCT
ABFY 2130-067%8 & 1 FUSE-SUBMINIATURE 1A 125V NTD AX 75915 R2S1001TY
AgF2 2110-0688 7 1 FUSE-SUBMINIATURE 3A 125V NTD AX UL 75915 R251003T1
ABH1 0535-0004 6 4 | NUT-HEX DEL-GHAM M3 X 0.5 2.9MM-THK 00000 ORDER BY DESCRIPTION
ABH2 2190-0584 7 4 | WASHER-UCHLCL 3.0 MM 3.1-MM-ID 28480 2190-0584
B3t 1250-1935 4 5 | CONNECTOR-RF BNC FEM PC-W-STDFS 50-OHM 24831 28JR356-1
ABs2 1250-1936 & CONNECTOR-RF BNG FEM PC-W-STDFS 50-OHM 24931 PAIHISE-1
ABS3 12501938 4 COMNECTOR.FIF BNC FEM PC-W-STDFS 50-OHM 24931 2BIRASE-1
ABJ4 1250-1935 4 CONNECTOR-RF BNC FEM PC-W-STDPS 50-OHM 24931 28IRISE-1
ABIS 1262-0032 4 1| CONN-UTIL P-8-SKT 2-CKT 2-CONT 27284 15-31-1026
ABIG 1251-7684 4 1 CONN-POST TYPE . 100:PIN-SPCG 14-CONT 28480 1251.7684
ABST 1251-8773 4 1 CONN-POST TYPE .100-PIN-SPCG 20-CONT 26480 12516773
ABJB 1252-0033 5 1| CONNATIL P-8-SKT 4-CKT 4-CONT 27264 15311046
ABR 1261-8330 8 1| CONNUTIL P-&-8KT 3-CKT 3-CONT a7eee 15311036
ABI10 1262-0034 8 1| CONN-POST TYPE .100-PIN-SPCG 16-CONT 28480 1252-0034
ABJ11 1251.8535 & 1 CONN-POST TYPE . 100-PIN-SECG 10-CONT 28480 12518535
ABIIZ 1256-1935 4 CONNECTOR-AF BNG FEM PC-W-STDFS 50-OHM 24931 28R3S6-1
ABLY $100-2616 1 1 TRANSFORMER-PULSE BIFILAR WOUND 18.0 MM 12406 £46
ABL2 S140-0028 8 1 INDUCTOR 100UH 210% .172D-INX 43LG-IN 21637 IMS-5 100UH =10%
ABMP] 1205-0498 7 2 HEAT SINK SGL TO-3-GS 3103 60168-85M4
ABMP4 1205-0462 5 3 HEAT SINK SGL TO-220-08 13103 60388-TT
A3Q 1853-0347 8 1 TRANSISTOR PN 8§ DARL PD=40W FTs1MHZ 04713 MJETOD
A8Q2 1854-0365 2 1 TRANSISTOR NPN 81 PDe310MW FT=60MMZ 04713 2NdA10
. ABQ3 1854-0215 1 2 TRANSISTOR NPN 8t T0-02 PD=350MW 04713 2N3904
See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part C - M
R . Description Mfr Part Number
Designation Number D aty pti Code

ARG 1853-0036 2 1 TRANSISTOR PNP 51 TO-82 PDxBZ5MW 04713 PN3D0B(SEL)

ABCIS 18540215 1 TRANSISTOR NPN SI TO-82 PD=350MW o471 2N3904

ABCS 1853-0478 ) 2 TRANSISTOR PNP 2NB490 TO-220AB PD=1.BW oar1s 2NB490

ABQ7 1883-0478 & TRANSISTOR PNP 2NG490 TO-220AB PD=1,8W 04713 2NG490

ABGE 18540884 I 2 TRANSISTOR NPN ZN8488 TO-220A8 PD=1.5W 04713 2N6488

ABQS 1864-0884 o TRANSISTOR NPN ZNG48E TO-220A8 FD=1.8W 04713 2N6488

ABCNO 1854-0637 ) 2 TRANSISTOR NPN 2N5B86 Sf TO-3 PD=200W 4713 2NEBEE

ABQT1 1854-0697 3 TRANSISTOR NIPN 2N5SB86 $i TO-3 PD=200W 04713 2N5886

ABRY 18100429 7 3 NETWORK-RES 10-81P 22.0K OHM X 5 10997 4310R-102-223

ABR2 1810-0429 7 NETWORK-RES 10-5iP 22.0K OHM X 5 32097 4310R-102-223

ABR3 1810-0398 8 1 NETWORK-RES 10-SIP 22.0K OHM X 9 C1433 750-101

ABR4 0698-D082 7 2 RESISTOR 464 £1% _125W TF TC0+100 12498 CT4- 18- TO-4640-F

ABRS 0698-3155 t 1 RESISTOR 4.64K +1% .126W TF TC02100 12498 CT41/8-TO-4641-F

ASHE 06083440 7 1 RESISTOR 196 1% -125W TF TC=02100 12498 CT4-1/8-TO-196R-F

ASR7 0698-3158 4 1 RESISTOR 23.7K 1% 125W TF TC=02100 12498 CT4-1/B-TO-2272-F

ASRS 08111826 1 1 RESISTOR .05 25% 3W PW! TC=0:250 91637 CW-28-39

ABRS 0698-0082 7 RESISTOR 464 £1% . 125W TF TC=0+100 12498 CT4-1/8-TO-4640-F
ABRID 0811-1831 8 1 RESISTOR 2 =5% 3W PWI TC=0250 01686 T2B-79

ABR11 0811-3544 4 1 RESISTOR .1 x5% 3.25W PWI TC=0290 54284 LAd62

ABR12 0698-3153 ) 1 RESISTOR 3.83K £1% . 125W TE T0=04100 12498 CT41B-TO-3161-F
ABR13 OTE7-0442 9 1 RESISTOR 10K £1% .125W TF TCa0+100 12498 CT4-1/8-T0-1002-F
ABR14 1810-0347 8 1 NETWORK-RES 8-$IF 2.2K OHM X 4 32997 4308 102-222
ABR1S 07570817 7 2 RESISTOR 1.33K 1% ,126W TF TC=0£300 12458 CT4-18-10-1331-F
ABR1G 1810-0542 5 1 NETWORK-RES 10-S1P 10.0K OHM X 5 az997 4310R-102-103
ABR17 0698-5830 3 1 RESISTOH 14.7 x1% 25W TF TC=02100 K8479 H4

ABR18 0757-0401 o 2 RESISTOR 100 £1% .125W TF TCx04100 12498 CT4-1/8-TO-101-F
ABR19 0698-4845 6 1 BESISTOR 4.22K %1% 25W TF TC=0+100 12458 NAS-1/4-TQ-4221-F
ABF20 1810-0429 H NETWORK-RES 10-51P 220K OHM X & 3997 4310R-102-223
ABR21 07570180 2 2 RESISTOR 31.5 1% .125W TF TCa02100 08438 MKZ

ABRZ2 0757-0180 2 RESISTOR 31.6 21% . 125W TF TGa02 100 08439 MKZ

ABRZ23 07570401 0 RESISTOR 100 1% ,125W TF TCx02100 12458 CT4-1B-TC-101-F
ABRZ4 0757-0317 7 RESISTOR 1.33K %1% .126W TF TC=0+100 12498 CT4-4B-T0-1331-F
ABRZS 0698-3156 2 1 RESISTOR 14.7K 1% . 125W 1F TCa0+-100 91837 CMF-85-1

ABS1 3101-278% 3 1 SWITCH-DIP 5L 7-1A 0.1A 30VDC 11236 2077

ABTPY 0360-0124 3 2 CONNECTOR-SGL CONT PIN 044M-B5C-5Z AND 28420 0360-0124

ABTP2 0360-0124 3 GONNECTOR-SGL CONT PIN .04-IN-BSC-82 RND 28480 0360-0124

ABU1 1826.0827 9 1 1C V RGLTR-ADJ-NEG 1.2/37V TO-220 PKG 27014 LM337T
ASXATA T 12517300 1 8 CONN-POST TYPE .100-PIN-SPCG S0-CONT 28480 1£51-7300
ABXAB 1251-7300 1 CONN-POST TYPE , 100-PIN-SPCG 50-CONT 28480 1281-7300
ABXAZ 1251-7300 1 CONN-POST TYPE . 100-PIN-SPCG 50-CONT 28480 1251.7300

ABXAZ 12517300 1 CONN-POST TYPE ,100-PIN-SPCG 50-CONT 28480 1251-7300
ABXAAA 1251.7300 1 CONN-POST TYPE . 100-PIN-SPCG 50-CONT 28480 1251-7300
ASXA4B 12517300 1 CONN-POST TYPE . 100-PIN-SPCG 50-CONT 28480 1251-7300

ABXAS 1251-7300 1 CONN-POST TYPE ,100-PIN-SPCG 50-CONT 28480 1251-7300

ABXAS 1251-7300 1 CONN-POST TYPE _100-PIN-SPCG 50-CONT 28480 1251.7300

ABXAZ 1951-8911 z 1 CONN-POST TYPE . 100-PIN-SPCG 60-CONT 28480 1251-8911
ABXAIC 1951-1633 1 t CONNECTOR-PC EDGE 15-CONTROW 1-ROW 04072 252.15-30-310

12521861 $ 3 CONNECTOR-SGL CONT SKT .0414N-BSC-5Z o779 50865-8
See introduction to this section for ordering informatian
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part C .k Mir
Oty Description Mr P
Designation Number D Code art Number
AS 05350-60123 3 1 DISPLAY DRIVER ASSEMBLY 28480 05350-60123

See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part C Descripti Mir
Qty seription Mfr Part Number
Designation Number | D P Code
AT2L11 9140-0531 9 INCHICTOR RF-CH-MLD 1UM +5% 91637 M-2 1UH 5%
At2L12 $140-0531 g INDUCTOR RF-CH-MLD 1UH +5% 91637 IM-2 1UH 5%
A12L13 9140-0531 ) INDUCTOR RF-CH-MLD 1UH +5% 31637 1M4-2 1UH 5%
At2L14 9135-0080 2 1 INDUCTOR 27NH +-5.556% 2.60-MMX6.6L.G-MM 24226 1OM271X-1
A12L15 9138-0076 8 t INDUCTOR RE-CH-MLD 39NH +56% 06560 010150-054J
AIZL16 $140-0518 2 1 INDUCTOR RF-CH-MLD 200NH +-5% 91637 -2 2UH 5%
Atattr $135-0068 8 1 INDUCTOR RF-CH-MLD 33NH +£.36% 24226 10MO33X-1
Al2L18 8140-0520 6 T INDUCTOR RF-CH-MLD 240NE +5% 91637 B2 2400H 5%
Aizt19 9140-0531 ) INDUCTOR RF-CH-MLD 1UH +-5% 91637 M2 1UH 5%
A1ZMPE 12050213 4 1 HEAT SINK SGL TO-8/T0-20-CS 13103 22238
Al2Q1 1854-1003 7 1 TRANSISTOR NPN St PD=200MW $0562 23C2876
AT202 18540990 3 1 THANSISTOR NPN S| TO-39 PO=8.75W 04713 MRFE30
A12R1 0698-7220 8 1 RESISTOR 511 4~1% ,05W TF TC=0+100 12498 C3-1B-TO-511R-F
A12R2 0757-0280 3 1 RESISTOR 1K +1% ,125W TF TE=0+100 12498 CT4-1/B-TO-1001-F
A12R3 a757-0400 9 2 AESISTOR 90.9 +-1% .125W TF TCo0+100 12498 CT4-1/8-TO-0RS-F
A12R4 0696-7210 7 1 RESISTOR B2.5 +1% 05W TF TC=04-100 12498 C3-/B-TO-HERS-F
A12RS 06567207 2 j RESISTOR 61.9 +1% .05W TF TCa04-100 12458 CR1B-TO-G1RG-F
A12R6 0898-7212 9 1 RESISTOR 100 +-1% .0SW TF TCa0+100 12498 C3-B-TO-100A-F
A12RT 0698-7277 [ 1 RESISTOR 51.1K +-1% .05W TE TCa0+100 12498 CA1/8-TO-5112.F
A1ZRB O757-0400 ) RESISTOR 90.8 +-1% . 125W TF TC=0+-100 12498 CT4-1/8-TC-90RG-F
A12R9 0696-0083 8 1 RESISTOR 1.96K +1% .125W TF TC=0+-100 12408 CT4-1/8.TO-1961-F
ATZRIO 06967215 z 1 RESISTOR 133 +1% .05W TF TC=0+100 12458 3 18- TO133R-F
A12U3 SEE CHASSIS PARTS 28480 S0BS-7079
Al2U2 18130213 3 1 1 WIDEBAND AMPL. TO-38 PKG 4713 MWAT30
See introduction to this section for ondering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part Lod Descrioti Mir
i X Qty ription Mfr Part Number
Designation Number (3] P Code
Al4 05361-6000% 7 1 GATE BOARD ASSEMBLY 28480 05361-60009
A14C1 0160-4554 7 40 | CAPACITOR.-FXD 0.01UF 50V 09969 RPAIOXTR 103MS0V
Ar4C2 0160-4554 7 GAPACITOR-FXD 0.01UF 50 V 09969 APA10X7R 103ME0V
A1403 D160-4554 7 CAPACITOR-FXD 0.01UF 50 V 09969 RPATOXTR1CAMSOV
A14C4 01804554 7 CAPACITOR-FXD 0.01UF 50V 09969 HPATCX TRI03MSOV
A14CS 0150-4554 7 CAPAGITOR-FXD 0.01UF 50 V 059969 APAICX7F103M50V
ATACE 01604554 7 CAPACITOR-FXD 0.01UF 50V 09968 RPAIOXTR103ME0V
AS4CT 016804554 7 CAPACITOR-FXD 0.01UF 50 V 09969 RPATOXTR103MS0V
AI4CE 0160-4812 0 3 CAPACITOR-FXD 220PF 100V 03968 RPA1DCOG221J4100V
A14C9 0160-4554 7 CAPACTTOR-FXD D.O1UF 50 V 09969 RPATOX7R1GIME0V
A14C10 01B0-4554 7 CAPACTEOR-FXD D.01UF 50V 03969 RPATIXTA108ME0V
Al4CH 0180-4554 7 CAPACITOR-FXD D.01UF 50V 09969 RPAICXTR 10350V
A4C12 0160-4554 7 CAPACITOR-FXD 0.01UF 50 V 08369 RPA10XTR103MS0V
A4CH3 £160-4554 7 CAPACTTOR-FXD 0.01UF S0V 09969 RPA10X7R103MS50V
ACIS 01504554 7 CAPACITOR-FXD 0.05UF 50V 09965 RPATOXTR103M50V
A14C15 01604554 r CAPACITOR-FXD 0.0TUF 50V 09963 RPA10X7R103M50V
AMC18 0160-4854 7 CAPACITOR-FXD 0.01UF 50V 09969 APATOXTR 103ME0V
Al4C17 01504554 7 CAPACITOR-FXD 0.01UF 50V 09969 RPATOXTRI03MSOV
AL4CY8 01604554 7 CAPACITOR-FXD 0.01UF 50V 09969 HPAIGXTR103MSV
ACI9 0160-4554 7 CAPACITOR-FXD 0.01UF 50V 09969 APA1OXTR103MECV
AS4CZ0 0160-4554 7 CAPACITOR-FXD 0.01UF 50V 00969 RPA10XTRIGAMSECV
A14021 015604554 1 CAPACITOR-FXD 0.01UF 50 V 0968 RPAT0XTRICEMEOV
Al4C22 1504554 7 CAPACITOR-EXD C.OUF 50V 09968 RPATIITRIOMEOV
A14C23 1604554 7 CAPACITOR-FXD D.01UF 50 V 09669 RIPASOXTR 103050V
Al4C24 01604554 7 CAPACITOR-FXD 0.01UF 50V o068 HPAIGXTR103MS0V
A14C25 01604554 7 CAPACITOR-FXD 0.01UF 50V O9es RPATOXTRICIMSOV
AT4026 01604554 7 CAPACITOR-FXD 0.01UF 50V 09969 RPAIOXTRICIMSOV
ANCZ7 C160-4554 7 CAPACITOR-FXD 0.01UF 50V 09968 RPATOX7RI0SME0V
AC28 01604554 7 CAPACITOR-FXD Q.O1UF 50V 09969 RPATOXTR 03850V
ATC29 0180-4554 7 CAPACITOR-FXD 0.01UF 50V 09969 RPA10XTR103MS0V
ACH0 O160-4554 4 CAPACITOR-FXD 0.01UF 50V 09968 RPA10X7R103MS0V
A14C31 0160-4554 7 CAPACITOR-FXD DGIUF 50V 09969 APATOXR1G3MSOV
Al4Caz 0160-4554 7 CAPACTTOR-FXD Q.01UF 50V 00969 APAIOXTRICIMSEV
A14033 01604791 4 2 CAPACITOR-FXD 10PF 100 V 08968 HPA10COG 1000160
AT4C34 01604554 7 CAPACITOR-FXD 0.01UF 50 V ce9es RPAIOX7R103ME0V
A14035 C160-4554 7 CAPAGITOR-FXD G.OTUF 50V 09969 RPAQXTR 103MS0V
A14C38 0160-4554 7 CAPACITOR-FXD D.01UF 50V 09968 APAIOXTRIO3MEOV
Al4C37 0160-4554 7 CAPACITOR-FXD 001UF 50V 06969 RPAIOXTR103MS0V
A14038 D160-4554 7 CAPACITOR-FXD DOTUF 50V 09968 HPATOX7R 103M50V
AL4CED 01804554 7 CAPACTTOR-EXD 0.01UF S0V 09963 RPATOXTRISOMSOV
ATAC40 0160-4554 7 CAPACITOR-FXD 0.0TUF SOV 09963 RPATOX7R103MS0V
At4CH1 01604791 4 CAPACTTOR-FXD 10PF 100 V 09969 APA1OCOG 1000100
A14C4A2 0780-3834 3 4 CAPACITOR-FXD 33UF 10V TA 12344 TRPEFFIEKOTOAS
AL 0180-3834 6 CAPACITOR-FXD 33UF 10 V TA 12344 T39EEIEKO10AS
AT4CH4 01604554 7 CAPACTTOR-FXD 0.01UF S0V 09963 RPATOXTRIGIME0Y
A14C45 0180-3834 & CAPACITOR-EXI) 33UF 10V TA 12344 TRUBFIIGKO10AS
A14C46 0180-3834 & CAPACITOR-FXD 33UF 10V TA 12344 TIVEFAIGKOIOAS
A14C47 O160-4554 7 CAPACITOR-EXD D.01UF 80V 09968 APATOXTRI03MSE0V
At4CRY 18010033 2 2 DIODE-GEN PRP 180V 200MA DO-25 aN1T1 1NB45
AI4CR2 1901-0033 2 ENODE-GEN PRP 180V 200MA DO-35 BN1TY NG4S
A14J1 1250-1368 7 2 CONNECTOR-AF SMB M PC 50-OHM 96291 51.053-0126
Al42 1250-1368 7 CONNECTOR-RF SME M PG 50-OHM 9291 51.083-0129
At4L1 9100-1788 6 2 CORE-FERRITE CHOKE-WIDEBAND-IMP:>680 11214 tB2f2.528
A4l 2100-1788 3 CORE-FERRITE CHOKE-WIDEBAND-IMP:>680 11214 LB2/2 578
A14P1 1251-8912 3 1 CONN-POST TYPE .100-PIN-SPCG 80-CONT 28480 1251.8012
AT4RY 1810-0279 5 2 NETWORK-RES 10-SIP 4.7K OHM X 9 C1433 750-101
AT4RZ 1810-0488 8 4 NETWORK-RES 8-5IP 4.7K OHM X 4 32997 4308R-102-472
A14R3 1810-0438 ] NETWORK-RES 8-SIP 4.7K OHM X 4 aeeg7 4308R-102-472
A14R4 1810-0278 5 NETWORK-RES 10-SiF° 4.7K OHM X 9 C1433 7506-161
A14RS 0698-7252 7 3 RESISTOR 4.64K +1% .CSW TF TC=0+100 12438 C3 1B TO-4641-F

See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part C : Mfr
Designation Number " Qty Description Mfr Part Number

Al4RE 0688-7244 7 1 RESISTOR 2.15K + 1% .C5W TF TCx0+- 100 12498 CRUBTO-2151.F
AT4RT 18100229 5 4 NETWORK-RES 8-$IP 330.0 OHM X 7 C1433 750-81

A14R8 0698-7210 7 1 RESISTOR B2.5 +1% .05W TF TC=04-100 12498 C3-1/8-TO-B2RSF
At4R10 06987216 3 10 | BESISTOR 147 1% 0SW TF TC=0+100 12498 C3.1/8-TO-14TR-F
AtdR1TY

Al4R12 0898-TZ20 g 15 | RESISTOR 215 +1% 08W TF TG0+ 100 12498 C2-1/8-TO-215R-F
A14R12 0696-7220 93 RESISTOR 215 +1% .05W TF TCad- 100 12498 C3-1/8-TO-215R-F
Al4A14 0696-7216 30 RESISTOR 147 +-1% .05W TF TCs04- 100 12498 C3-18-TO-14TRF
AT4R15 £696-7205 0 2 AESISTOR §1.1 +1% .05W TF TC=04-100 12458 C3-18-TO-51R1-F
Al4R1E 06987212 8 4 RESISTOR 100 +1% 05W TF TCel4- 100 12498 C31/B-TO-100R-&
A14R17 06087220 9 RESISTOR 215 +1% 05W TF TCxlu- 100 12458 CA-1/B-TO-215R-F
A14F18 0698-7216 3 RESISTOR 147 1% 05W TF TC=04-100 12498 C3-1/B-TO-147R-F
Al4f18 0698-7215 3 RESISTOR 147 4 1% 05W TF TL=0+100 12488 C3-18-TO-147R-F
Al14R20 0696-7220 9 RESISTOR 215 +1% .05W TF TC=0+-100 12488 C3-1/8-TO-Z15R-F
AT4R21 0698-7212 % AESISTOR 100 +1% .05W TF TC=04-100 12498 C3-1/8-TO-100R-F
Al4R22 o6ge-7212 2 RESISTOR 100 +-1% 05W TF TCxls-100 12498 C3-1/8-TO-100R-F
AtaR2a 1810-0229 5 NETWORK-RES 8-SIP 330.0 OHM X 7 C1433 750-81

At4m24 0698-7220 9 RESISTOR 215 +1% 05W TF TCx0+-100 12458 C3- 1B TO-Z15R-F
A14R35 06967216 3 RESISTOR 147 +-1% 05W TF TC04+-100 12498 C3-1/B-TO-147R-F
A14R28 18100277 3 1 NETWORK-RES 10-SIP 22K OHM X 8 ct433 750-101

A14R27 0696-7252 7 RESISTOR 4.64K +1% 05W TF TC=0+-100 12438 CI-1/8-TO-4B41-F
At4Rzs 1810-0769 8 2 NETWORK-RES 10-SIP 150,0 OHM X 9 C14a3 750101

Al4F28 1810-0372 ¢ 2 NETWORK-RES 10-5IP 220.0 OHM X 9 C1433 750-101

A14R30 0698-7205 0 RESISTOR 51.1 +1% .05W TF TC=0+-100 12498 C3-1B-TO-B1R1-F
Al4A31 1810-0229 5 NETWORK-RES B8-$IF 330.0 DHM X 7 C1432 750-81

AtaRaz 0698-7220 9 AESISTOR 215 +1% 05W TF TC=0+-100 12498 C3-1/8.TO-215R-F
At4R33 0696-7216 3 RESISTOR 147 +1% 05W TF TCa0+-100 12498 C3-1/B-TO147TR-F
A14R34 1810-0228 5 NETWORK-RES 8-51P 230.0 OHM X 7 C1433 750-81
A14R3S5 0694-7216 3 RESISTOR 147 +1% .05W TF TG0+ 100 12498 C3-1/8-TO-147TR-F
A14FI36 0698-7240 3 1 RESISTOR 1.47K +-1% 05W TF TCm04- 100 12496 C3-18-TO-1474-F
AY4RIT 0B98-7220 8 RESISTOR 215 +-1% .0SW TF TCa0+100 12496 C3-1/8-TO-2150-F
AV4FIE 1810-0231 ) 1 NETWORK-RES 8-SIP 2.2 OHM X 7 C1433 75081
Al4RaE 1810-0488 8 NETWORK-RES B-SIP 4.7K OHM X 4 azgar 4308F-102-472
A14R40 1816-0488 8 NETWORK-RES 8-$IP 4.7K OHM X 4 32997 4300R- 102472
At4R41 0698-7220 9 RESISTOR 215 1% 05W TF TC=04+-100 12498 C3UB-TO-215R-F
AtdR42 0698-7252 7 RESISTOR 4.84K +1% 05W TF TCx=0+-100 12498 C31/8-TO-4641-F
Atd4R43
AtdRas c68e-7212 $ RESISTOR 100 4+-1% .0SW TF TCa04+-100 12438 Ca-1/8-TO-100R-F
AT4RAS 06987220 9 RESISTOR 215 +1% .DSW TF TCe0+100 12498 CA1B-TO-215R-F
At4R4E 06087222 1 z AESISTOR 267 +- 1% .05W TF TCz0+-100 12498 C3-1/8-TO-261R-F
AN4R4T 08987220 g RESISTOR 215 +1% .05W TF TCx0+100 12498 €3-1/8-TO-215R-F
Al4R48 0698-7220 ] RESISTOR 215 +1% .05W TF TCa0+100 12488 C31B-TO-215R-F
A14R49 0698-7220 ] RESISTOR 215 +-1% .05W TF TCa0+-100 12488 C3-1/8-TC-215R-F
A14R50 0698-7222 1 RESISTOR 261 1% .05W TF TC=04+-100 12498 Ca-1/B-TO-ZGIR-F
AT4RS 0698-7216 a RESISTOR 147 +~1% .05W TF TCa0+-100 12488 C3-1B-TO-14TR-F
A14R52 0698-7220 9 AESISTOR 215 +-1% O5W TF TC=0+100 12498 C3-1/8-TO-215R-F
A14R53 0658-7215 3 RESISTOR 147 +1% O5W TF TC=0+-100 12498 C3-18-TO-147R.F
A14R84 0638-7216 3 RESISTOR 147 +1% 05W TF TCz0+-100 12498 C3-1B-TO-147R-F
At4RSS 0696-1220 g RESISTOR 215 +-1% 05W TF TC=0+-100 12498 £3-1/8-T0-215R-F
A14RS56 1810-0769 8 NETWORK-RES 10-SIP 150.0 OHM X ¢ C1433 750-101

A14RSY 1810-0372 9 NETWORK-RES 10-56° 220.0 OHM X @ 1433 750-101

A1458 0696-7220 ] RESISTOR 215 +1% .05W TF TC=0+-100 12498 C3-18-TO-215R-F
A14R5G D69B.-7236 7 1 RESISTOR 1K +1% .05W TF TC=0+-100 12498 C3-1/8-T0-1001-F
Al4U7 1820-2998 o 1 IC LCH CMOS/T4HC TRANSPARENT OCTL G478 MCT4HCITAN
AtaUz 1820-3082 5 2 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 04713 MCT4HC74N
A1dU3 1820-3347 5 1 IG-10 MHZ PROGRAMMABLE INTERVAL TIMER 34849 PBZ54-2

A4 1820-2656 7 1 1 GATE TTL ALS NAND QUAD 2INP 01285 SN74ALSO0AN
Alaus 1820-4081 € 2 $C XLTR ECLAOKH TTL-TO-ECL QUAD 04713 MC10H124P
AldUS 1820-2823 o a3 1C GATE ECL/10KH NOR QUAD 2-NP 04713 MC10H102P
A14U7 1820-4159 ] 2 IC CNTR ECLAOKH BIN SYNCHRO 4-8IT 04713 MC10HO16P
A14U8 1820-3831 2 1 IC MUXR/DATA-SEL ECL/OKH 4 TO-1-LINE 04713 MC10HTT4R
Al4US 1820-3337 3 1 16 GATE ECL/10KH AND GUAD ZINP 04713 MOCIOHT04P
A14U310 1820-2849 a 5 IC FF ECLAOKH D-M/S DUAL 04713 MC10Hta1P

See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference

HP Part

c

Mfr

Designation Number pt Qty Description Mfr Part Number
Al4U11 1820-2488 3 2 1 FF TTL ALS D-TYPE POS-EDGE-TRIG 01295 SNTAALST4AN
AT4U1R 18203082 5 IC FF CMOST4HC D-TYPE POS-EDGE-TRIG 04713 MCTEHC374N
AT4U13 1820-3121 3 1 1C TRANSCEIVER TTL ALS BUS OCTL 01295 SNTAALS24SAN
AtalHa 1820-2691 o 2 1C FFTTL F D-TYPE POS-EDGE-TRIG 18324 TAFT4N
AtdLIS 1820-4079 2 2 10 XLTR ECL/TOKH ECL-TO-TTL QUAD 04713 MC10H125P
AT4ULE 1820-1074 1 1 1C DRVH TTL NOR QUAD 24NP 01285 SNTA126N
AldL17 1820-4079 2 IC XLTR ECL10KH ECL-TO-TTL GLIAD 04713 MCT0H125¢
Al4ia 18202822 9 2 IC GATE ECL/DKH OR-NOR TPL, 04713 MC10H105P
AN419 18204159 8 K> CNTR ECLAOKH BIN SYNCHRO 4.BIT 64113 MC10HO18P
At4Ls20 1820-2849 o IC FF ECLAOKH D-M/S DUAL 04713 MC10H131P
Al4U21 18202822 ¢ IC GATE ECL/OKH OR-NOR TPL 04713 MCTOH 105P
At4uz2 1820-2956 ¢ 1 1C GATE ECL/10KH EXCL-OR/NOR TPL ZINP 04713 MCTOH107R
ATalz3 1820-2849 0 1C FF ECL/TOKH D-M/S DUAL 04713 MCI0H131P
Ardud 1820-2488 3 IC FF T ALS D-TYPE POS-EDGE-TRIG 01295 SNTAALSTLAN
Aralzs 1820-2684 3 1 IC FETTL F J-K NEG-EDGE-TRIG 18324 7AF 112N
Atauge 1820-2691 IC FF TILF D-TYPE POS-EDGE-TRIG 18324 T4FTAN
A14U27 1820-3G79 0 1 IC DEDR CMOY/74HC 3-TO-8-LINE 04713 MCT4HC138N
A14UZ8 1820-2689 8 1 I GATE TTL ALS AND TPL 34NP 01285 BNTAALST1AN
At4UZ9 18201425 6 1 IC SCHMITT-TRIG TTL LS NAND QUAD 24NP 01295 SNT4LS 132N
A141530 1820-4081 6 IC XETR ECLIOKH TTL-TO-ECL QUAD 04713 MC10H124P
Ar4u31 1820-2823 G iC GATE ECLIOKH NOR QUAD 24NP 04713 MC10H102P
At4us2 1820-3461 4 1 1 RCVR ECL/TOKH LINE RCVR QUAD 04713 MC10H115P
A14L133 1820-2823 0 10 GATE ECL/OKH NOR QUAD 24NP 04713 MC10H 102P
A14U34 1820-2849 0 IC FF ECLHOKH D-W/S DUAL 04713 MC10HT31P
A14U3S 1820-2849 4 IC FF ECL/0KH D-W/S DUAL G4T13 MC10H131P
A14U36 1820-2686 3 IC GATE TTL

1480-0116 8 2 PIN-GRY .062-tN-DIA 25-N-LG STL 73057 GP24-063 X 250-17
4040-0748 3 z EXTR-FC BO 81K POLYC .062-IN-BD-THKNS 28480 4040-0748

See introduction to this section for ordering information
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Table 6-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part c aty Descripti Mir
. cription Mir Part Number
Designation Number B Code
ATW1 05350-60105 1 1 CABLE ASSEMBLY, KEYBOARD 208480 05380-50105
A4UB 05361-80010 2 1 EPROM (For Std 53618, 536 1R/Opt 026) 28480 G5361-B0010
A48 05361-80011 3 1 EPROM (For 5361580t 040) 28480 05361-80011
A4l 05361-B0012 4 1 EPROM (For Std 53618, 5361 B/Opt 026 with Opt 700 Mate) 28480 05361-80012
ABY1 0960-0612 3 1 CRYSTAL-OSCILLATOR 10.0 MHZ: 0-85 DEG C ‘82867 03-09236-001
A12R7 0899-1748 1 RESISTOR 287K 1% 0SWF (53618 OPT 026 AND 040)
AT2U1 05361-80016 1 EPROM (FOHR STD 53618 AND OPT 040} 28480 05361-80016
A13 0960-0443 1 E LINE MODULE-FIL TERED 05248 FR0580
By O160-0464 0 1 CAP-FXD 470PF 500 V MICA 28450 0160-0464
c1 0160-3036 8 4 CAPFXD S000PF O V 09538 2425011 X5V 5022
cz 0160-3036 8 CAP-FXD S000PF OV 09535 2425-011 X5V 5022
C3 0160-3036 & CAP-FXD 5000PF 0V 09535 2425-011 X5V 5022
C4 0160-3036 8 CAP-FXD 5000PF OV 09535 2425-011 X5V 5022
DS1 05350-80001 8 1 LCD-145EG 24CRTR 28480 05350-60001
F1 2110-0007 4 1 FUSE (INCH) 1A 250V TD FE UL 75915 313 001
2110-0202 1 1 FUSE {INCH) .5A 250V 1D FE UL 75915 313.500
H1 0380-1332 9 2 STANDOFFHEX . 184N-LG 6-32-THD 28480 03801332
Hilt 0624-0067 9 2 SCREW-TPG 440 . 1884N-LG PAN-HD-POZI 28480 0624-0097
H2 0380- 1582 1 1 SPACER-SNAP-IN 1.25 IN LG; .28 IN DIA 28480 0380-1582
H3 0510-1148 2 4 RETAINER-PUSH-ON KB-TO-SHFT EXT 78563 C4154-017-27
Ha 05151163 2 SCREW-MACH M5 X 0.8 45MM-LG PAN-HD 00000 ORDER BY DESCRIPTION
HE 0515-0885 2 7 SCAEW-MACH Mé X 0.7 BMM-LG PAN-HD 00000 CRDER BY DESCRIFTION
H6 0615-0886 3 25 | SCREW-MACH M3 X 0.5 SMM-LG PAN-HD 00000 ORDER BY DESCRIPTION
H7 0515-0890 9 5 SCREW-MACH M3 X 0.5 6MM-.G 90-DEG-FLH-HD 00000 ORDER BY DESCRIPTION
H8 05150867 6 10 | SCREW-MACH 4-24 375-IN-LG PAN-HD PO 0000¢ ORDER BY DESCRIPTION
HY 0515-10680 7 4 SCREW-MACH M3 X 0.5 25MM-LG PANCHD 00000 ORDER BY DESCRIPTION
H10 05151232 5 8 SCREW-MACH M3.5 X (.5 BMM-LG PAN-HD 00000 ORDER BY DESCRIFTION
H1t 05350004 ) 4 NUT-HEX DBL-CHAM M3 X 0.5 2.9MM-THK 00000 ORDER BY DESCRIPTION
Hi2 0590-0505 t 1 NUT-KNRLD-R SVB-24-THD ,126-IN-THK 00000 ORDER BY DESCRIPTION
Hi4 0515-0887 4 1 SCREW-MACH M3.5 X 0.6 6MM-LG PAN-HD L0000 ORDER 8Y DESCRIPTION
H15 0624-0224 5 1 SCREW-TPG 420 .3124N-LG PAN-HD-POZI 00000 CRDER BY DESCRIPTION
H16 2190-0068 5 6 WASHER-LK INTL T /2 IN _505-iN-ID 75189 1924-02
Hi7 2190-0084 5 2 WASHER-LK INTL T 1/4 IN 256-IN-ID 78188 1214-05
H18 2190-0124 4 2 WASHER-LK INTL. T NG, 10 .195-N-1D 16179 500227
H19 2190-0577 1 2 WASHER-LX HLCL NO. 10 .194-IN-ID 28480 2190-0577
H2o 2190-0587 3 2 WASKER-LK HLCL 5.0 MM 5.1-MM-ID 28480 2190-0587
H21 2190-0644 3 4 WASHER-LK EXT T-8 3.0 MM 3.15-MM-ID 28480 2190-0644
He2 2190-0650 i 2 WASHER-LK 90 CTSK EXT T-8 3.0 MM 28480 2190-0850
H23 2360-0115 4 2 SCREW-MACH 6-32 312-N-LG PAN-HD-POZ) 00000 ORDER BY DESCRIPTION
HAd 05151331 5 8 SCREW-METEIC SPECIALTY M4 X 0.7 THD; 7MM 00008 ORDER BY DESCRIPTION
H25 05150896 5 [ SCREW-MACH M4 X 0.7 10MM-LG 00000 ORDER BY DESCRIPTION
Hi6 05151132 4 2 SCREW-MACH M5 X 0.8 TOMM-LG 20000 ORDER BY DESCRIPTION
Ha7 NOT ASSIGNED
H28B 2950-0078 9 3 NUT-HEX-DBL-CHAM 10-32-THD ,067-IN-THK 28480 2950-0078
He9 2950-0196 2 1 NUT-HEX-DBL-CHAM 1/4-36-THD .06-IN-THK 00000 CORDER BY DESCRIPTION
H30 3080-0016 8 1 WASHER-FL NO. § . 147-IN-D BRASS $0000 ORDER 8Y DESCRIPTION
Ha3z2 03601610 4 1 TERMINAL-SLDR LUG PL-MTG FOR-#6-SCR 79963 50B.136H
H33 05151124 4 6 SCREW-MACH M3 X 0.5 SMM-LG 90-DEG-FLH-MD 0O00C ORDER BY DESCRIPTION
Jz2 1250-1899 9 1 ADAPTER-COAX STR F-BNC M-SMC 24831 290166-1
J2E1 21100301 1 1 FUSE (INCH) .1254 125V AX 03841 19275.125
MP 0340-1101 & 1 INSULATOR THRM-CNDCT 55285 7403-09FR-AC
MP2 1460-1345 5 2 TILT STAND ST STEEL 28450 14501345
MP3 6960-0002 4 1 PLUG-HOLE TR-HD FOR .5-0-HOLE STEEL 71788 S§5-48152-K1110
MP4 S960-0010 4 1 PLUG-HOLE TR-HD FOR 625-D-HOLE STEEL 71785 £S-48172-K1110
MPS 5021-8403 4 1 FRAME-FRONT 28430 5021-8403
MPE 5021-5804 3 1 FRAME-REAR 28480 5021-5804
MET 50215838 ) 4 STRUT-CORNER 208480 S021-5835
MPS 5021-B496 5 z TRIM-FRONT HANDLE 28480 5021-B496
MP3 5041-8801 3 z FOOT 28480 5041-8801
MP10 5041-8802 9 1 TOP-TFiM 28480 5041-8602
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part [+ o Mir
Mfr mber
Designation Number p| Description Code Part Numbe
WPt 5041-8819 8 1 STRAP-HANDLE CAP FRONT 2BLEG 504 1-8819
MP12 5041-8820 1 1 STRAP-HANDLE CAP REAR 2BAE0 5041-8820
MP13 50418822 3 2 FOOT-NON 5KID 28480 5041-8822
MP14 S062-3702 2 1 STRAP HANDLE ASSY 28480 5062-3702
MP1S S062.3733 g 1 COVER-TOP 28480 50B2-3733
MP1B S062.3748 3 1 COVER-BOTTOM 28480 S062-3745
M7 5062-3778 2 1 COVER-SIDE 28480 £062-3778
MP18 5062-3798 7 2 SYS It HMANDLES 268480 5062-379%
MP1g 05334-40003 & 2 CROSS MEMBER 28480 05334-40003
P21 05361-00002 4 1 PANEL-SUB 28480 05361-00002
MP22 0536100003 5 ¥ PANEL-REAR 28480 05361-00003
MP23 05361-00006 8 1 COVER-RF CAVTTY 28480 0836100006
MP24 05350-00008 5 ¥ BRACKET-AF CAV 28480 05350-00006
MP26 05361-00009 1 1 BRACKET-MICROWAVE MOBULE 28480 05361-00009
MP27 NOT ASSIGNED
MP28 NOT ASSIGNED
MP2g 0535000012 3 1 CLAMP-TO-22C 28480 05350-00012
MP30 0536100004 8 1 CARD CAGE 20480 05361-00004
MP31 05350-00026 g b COVER-SIDE, PERFORATED 28480 Q5350-00028
MPaz 05361-00007 8 b PLATE-TRANS 28480 05361-00007
MP33 05361-00008 0 1 BRACKET-TRANS 28480 05361-D0008
MP3as 05380-20203 [ 1 WINDOW 28480 Q5350-20003
MP38 05350-20204 7 1 SPACER 28480 05350- 20204
MP3T 05343-20204 1 COLLAR-CONNECTOR {Opt 026 and 040}
MP3g 05361-00011 3 1 PANEL-FRONT 28480 (05361-00001
L 9100-4722 4 1 XEMA-PWR 100/120/220/240V MEET 1£C348 05216 Y4842
W1 05350-60108 [ 1 CABLE ASSY-INPUT 28480 053506-60109
NOTE: THE INPUT CONNECTOR FOR THE 5361A
INPUT 118 PART OF THE Wt CABLE ASSEMELY
w2 8120-5254 [+] 5 CABLE-ASSY-COAX 28480 8120-5254
w3 (53580-60102 8 1 CABLE ASSY-SYNTHESIZER 28480 05350-80102
w4 #120-5253 9 1 CABLE-ASSY-COAX 28480 81205253
W5 083260221 B 1 CABLE ASSY-SAMPLER POWER 28430 Q8372-60221
we 2120-5252 8 2 CABLE ASSEMBLY ,380MM LONG; GATE INOUT 28480 B8120-5252
w7 8120-5252 8 CABLE ASSEMBLY .380MM LONG; GATE INOUT 28480 g120.5282
w8 0835080105 t 1 CABLE ASSY-KEYBOARD 28480 05350-80105
we 05360-80122 2 1 CABLE ASSY-DISPLAY 28480 05350-80122
wio 4120-1378 1 1 POWER CORD SET 18-AWG 3-COND S0-IN-LG 11383 P5-204-825
W10 C5350-60111 1 CABLE ASSY, SYNTHESIZER (OPT 006)
£361-1196 3 2 RIVET-PLASTIC PUSH-ON . fe201 SRA07T0W
S400-0010 2 1 GROMMET-RND 25-IN-ID 375-IN-GRV-0D 18310 602103
05601251 ] 2 NUT-SPCLY 15/32-32-THD . 14N-THK .562-WD Q000 ORDER BY DESCRIPTION
0640562 3 2 SCREW-TPG 10-32 .375-LG PAN-HD PO 00000 ORDER BY DESCRIPTION
OEZ4-3TEY 28 SCAEW-TPG 6-32 437-IN-LG PAN-HD WALKWR 00000 ORDER BY DESCRIPTION
12522256 8 2 CONNECTOR-ELASTOMERIC SPONGE RUBBER 28480 1252-2256
2190-0846 -] 1 WASHMER-LK EXT T-B £.0 MM 4,15-MM-ID 28480 2190-0846
2360-0115 4 4 SCREW-MACH 6-32 .312-N-LG PAN-HDPOZ 00000 ORDER BY DESCRIPTION
2510-0182 -] 8 SCREW-MACH B-32 .25-IN-LG 100 DEG 2848G 25160192
7121-4555 3 1 LABEL-MES 0030 28480 7121-4555
81550005 4] 3 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 11502 YZ0 144
8160-0087 3 1 RF ROUND STRIP CNDCT-ELSTMR 07-IN-OD 18685 10-04-1687-1215
D5348-00011 1 PAD, FOAM
D5350-00021 4 1 SHIELD-ESD 28480 05350-00021
05361-20202 8 2 RF CAVITY 28486 05361-20202
05350-40001 4 1 MOUNT-LCD DSt 28480 05350-40001
05A50-40003 [ 1 REFLECTOR 28480 05350-40003
65361-00005 7 1 RETAINER-PC BD 28480 05361-00005
05361-00010 4 1 MODULE-MICROWAVE 28480 05361-00010
05361-00015 9 1 BRAGCKET- POWER MODULE 28450 05361-00018
05361-00016 3 RF BARRIER 28480 05361-00018
05361-80007 7 1 LABLE VDE 20480 05361-80007
05061 -90027 1 5361A/E OPERATING & PROGRAMMING MANUAL 28480 05381-90027
5062-3977 1 OPFTION 908, RACK MOUNT KIT (WITHOUT HANDLES) 28480 5062-3977
SOE2-40T1 1 OPTION 813, RACK MOUNT KIT (WITH HANDLES) 28480 50824071
See introduction 1o this section for ordesing mformation
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Table 3-4. Replaceable Parts for Options

Reference HP Part C - Mir
g ; Qty Description Mfr Part Number
Designation Number D Code
OFTION 001 - OVEN TIMEBASE
Ha3 2380-0115 4 4 SCREW-MACH 6-32 .312-N-LG PAN-HD POZI 20000 ORDER BY DESCRIPTION
AfoY1 10811-601%1 8 1 QUARTZ CRYSTAL OSCILLATOR 10 MHZ 28480 1081160111
OPTION 006 — LIMITER
AT 5088-7049 2 1 LIMITER, 26.5 GHZ 28480 50687048
08350-60111 8 1 CABLE ASSY, LIMITER 28480 05350-60111
OPTION 010 - HIGH STABILITY OVEN TIMESASE
H23 2360-5115 4 4 SCREW-MACH 6-32 312-IN-LG PAN-HD FO2I 00000 ORDER BY DESCRIPTION
AL0Y1 10811-60211 g 1 QUARTZ CRYSTAL OSCHLLATOR - 10 MHZ 28480 1081160211
See introduction to this section for ordering information
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Table 3-4. Replaceable Parts for Options (Continued)

Referance HP Part c : Mir
Designation Number D Qty Description Mfr Part Number
53618 OPTIONS 026/040 - 26.5 AND &0 GHZ FREQUENCY EXTENSION
At2 05361-60013 3 1 MW MODULE ASSY (FOR 26.5/40 GHZ CNTRS ONLY) 28480 0536180012
NOTE
THE FOLLOWING A12 PARTS LIST APPLIES ONLY TO THE
536160003 ASSEMBLY INSTALLED IN THE 53618
OPTIONS 026/040. REFER TO THE A12 PARTS LISTIN
TABLE 3-3 (STANDAHD INSTRUMENT LIST} FOR THEE
5361A AND 53618 STANDARD COUNTER A12 PARTS.
NOTE
THE A12 MICROWAVE ASSEMBLY DOES NOT INCLUDE
THE U1 SAMPLER. REFER TO CHASSIS PARTS.
A2Ct F60-0576 5 12 CAPACITOR-FXD 0.1UF 50V 09969 RPE121-105X7R104MS0V
AN2C2 0160-0576 3 CAPACITORFXD 0.1UF 50V 00968 RPE121-108XTRID4MS0V
A12CH 0160-0576 5 CAPAGITORFXD DLIUF 50V (n96g RPE121-106XTRI04MEOV
A1204 $160-3675 3 2 CAPACITOR.-FXD 22PF 200V 09965 RPE121- 1050062205200V
A12C5 0180-4385 2 1 CAPACITOR-FXD 15PF 200V o422 SRPOEA 150JAA
A12C8 0180-37T1 a 2 CAPACITOR-FXD 1UF S VTA 12344 T396A HISKDISAS
AN2CT O1BO-3T71 0 CAPACTIORFXD 1LF 35 V TA 12344 T39BAT05K0I5AS
A12C8 01604804 0 1 CAPACITOR-FXD S6PF 100V 09969 RPAIDCOGHEGI 100
At209 D160-3879 ? 2 CAPACTTOR-FXD 0.01UF 106 V 09966 APE121-108X7RH 6AM 100V
A12C10 1600576 5 CAPACITOR-FXD 0.1UF 50 V 09969 RPE121-108X7R10EMEOV
A12CH1 0160-0578 5 CAPACITOR-FXD 0.1UF 50 V (9e6e RPE121-105X/R104MSOV
A12C12 0150-3879 7 CAPACITOR-FXD G.OWUF 100V 09969 RPE121-108X7R103M 100V
A1ZC13 0180-4040 [ 4 CAPACITOR-FXD 1000PF 100V 09969 RPE121-105C0G 1021100V
At2C14 1500576 L3 CAPACTTOR-FYXD Q.1UF 50V 09968 RPE121-108XTR104M50V
AL2C15 C160-4040 & CAPACITOR-FXD 1000PF 100 V 09068 RPE121-108C0G 1024100V
A12C18 S160-3875 3 CAPACITOR-FXD 22PF 200 V 09968 RPE121-105C0G2200200¢
A12C17 0160-4040 ] CAPACITOR-FXD 1000PF 100 V 09965 APE121-105COG162J100V
At2C18 01800576 5 CAPACITOR-FXD 0.IUF 50V 09965 RPE121- 108X 7R104MSOV
Al2C18 Q180-4481 1 2 CAPACITOR-FXD OF 200 V 065 RPE121.105COGER2D200V
A12C20 0180-0576 5 CAPACTTONFXD 0.1UF 50V 09969 RPE121-105X7R104ME0V
A12021 01604491 1 CAPACITOR-FXD OF 200 V 05989 APE121-105C0GAR20200Y
A12C22 0160-6428 8 1 CAPACITOR-FXD 36PF 200 V 56289 1C10C0OG30J200B(C15)
A12C23 0180-0578 § CAPACITORFXD 0.1UF 50V 89969 RPE121-105X7R104MS0V
AN2C24 0160-3874 2 2 CAPACITOR-EXD OF 200 V 09965 RPE121-505COG 1000200V
A12C25 O150-0876 5 CAPACITORFEXD 0AUF 50V 09965 RPET21-TOSXTRIEMEOY
A12C26 CIB00576 5 CAPACITOREXD 0.1UF 50V 09969 HBPE 121- 105 XTR10AMSOV
AtzCz? 160-4040 ] CAPACITOR-FXD 1000PF 100 V 09968 RPE121-105C0G 1025100V
A12C28 0160-4383 0 1 CAPACTFOR-XD OF 200 V 09965 RPE121-105COGERED20CY
A12C29 0160-3874 2 CAPACITOR-FXD OF 200 v 09969 RPE121-108C0G 1000200V
A12C30 0160-0576 5 CAPACITORFXD 0.1UF 50V 19969 RPE121-108XTR104MSOV
A2 1250-1611 3 2 CONNECTOR-RE SMB M PC 50-OHM [ 51-051-0286
A2 1250-1611 3 CONNECTOR-RF SMB M £C 50-OHM 98291 510510208
A1253 1251-6959 ] 3 CONNECTOR-SGL CONT SKT .032-IN-BSC-82 98291 00G-4801
A1244 1251-6839 0 CONNECTOR-SGL CONT SKT .032-N-BSC-S2 98291 Q06-4801
Al2)5 1251-6939 [V CONNECTOR-SGL CONT SKT .082-IN-BSC-SZ 98291 0084501
A12J6 12520233 7 4 CONNECTOR-SGL CONT SKT .036-4N-BSC-82 2077 508663
A7 1252-0233 7 CONNECTOR-SGL CONT SKT .030-IN-BSC-S2 0779 50085-3
A28 1262-0233 7 CONNECTOR-SGL CONT SKT .038-IN-BSC-82 lorgic] S0865-3
A28 1262-0233 7 CONNECTOR-SGL CONT SKT .030-IN-BSC-8Z 00778 508653
ALY 9140-0522 8 i INDUCTOR RF-CH-MLD 380NH +-5% $1637 IM-2 .36UH 5%
A1212 9135-D072 2 2 INDUGTOR 56NH +-5.893% 2,60-MMXE.81.G-MM 24226 WOMOSEX-t
A2L3 9135-0078 8 1 INDUCTOR RF-CH-MLD BENH +561% 24226 10MOB2X-1
Al2L4 135-0072 2 INDUCTOR S6NH +5.B95% 2.6D-MMX6. 6LG-MM 24226 1OMOSEX-1
AT2LE 9135-0074 4 1 INDUCTOR RE-CH-MLD 67NH +6.17% 24226 10MO47X-1
AIZLS 135-0081 3 1 INDUCTOR RE-CH-MLD BENH +5% 06560 0101500564
A2LY 9100-3922 4 H INDUCTOR-FIXED T20-1300 HZ 28480 9100-3522
Azs 91400531 ! 8 INDUCTOR RF-CH-MLD TUH +5% 1637 -2 1 5%
AzLs 1400531 g INDUCTOR AFCHMULD Wi +5% $1637 IM-Z 1UH 5%
A2L10 NOT ASSIGNED

See introduction to this section for ordering information
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Table 3-4. Replaceable Parts for Options (Continued)

Reference HP Part c Descrioti Mfr
. cription Mir Part Number
Designation Number D Qy Code
A12L11 9140-0531 ] INDUCTOR BF-CH-MLD 1UH +5% a3y W2 TUH 5%
Al2L12 9140-8531 8 INDUCTOR RF-CH-MLD 1UH +-5% 1637 42 1UH 5%
A12L13 9140-0531 9 INDUCTOR RF-CH-MLD TUH +-5% #1697 M2 1UH 5%
At2L14 9135-0080 2 1 INDUCTOR 27NH +5.556% 2.6D-MMX8.6LG-MM 24226 10M2T71X-1
A12L15 91350076 6§ 1 INDUCTOR RE-CH-MLD 38NH +6% _ 06560 C1O150-054
FXEIRT] 91300518 2 ¥ INDUCTOR RF-CH-MLD 200NH +5% 91637 IM-2 ZUH 5%
Al2L17 9135-0068 8 1 INDUCTOR RELCHMLD 3INF +5,36% 24226 1OMO33X- 1
A12LI8 9140-0520 6 i INDUGTOR RF-CH-MLD 240NH 5% 31637 IM-2 24UH 5%
AL 9140-0531 9 INDUCTOR RF-CH-MLD 1UH +-5% 91637 IM-2 1UH 5%
ALZMP1 12050213 4 1 HEAT SINK SGI. TO-5T0-39-CS 13103 22288
Al2Q1 1854-1003 7 t TRANSISTOR NPN SI PD=200MW 50562 2802876
AtzQ2 1854-08990 9 1 TRANSISTOR NPN S TO-30 PD=8.75W 04713 MRF&30
A12R1 0698-722¢ 8 1 RESISTOR §11 +1% .05W TF TC=0+100 12488 C3-1B8-TO-511R-F
A1ER2 07870280 3 1 RESISTOR 1K 1% .125W TF T0=0+-100 12498 CTa-1/8-T0-1007-F
Al2R3 0757-0400 9 4 HESISTOR 90.9 +-1% .125W TF TCa0+-100 12498 CTd-1/8.T0-S0RI-F
AlzR4 06987210 7 1 RESISTOR 82.5 +1% 05W TF TCa0+100 “12498 C31/8-T0-82R5-F
A12RE 0698-7207 2 1 RESISTOR 61.9 +1% 05W TF TCa04-100 12458 C3-1/8-TO-GIRG-F
AI2RE 0b9s-7212 9 RESISTOR 100 +1% .05W T TC=0+100 12498 C3-1/8-TO-100R-F
A1ZR7 0699-1748 6 1 HESISTOR 287K £1% .05W TF TC=0+100 28480 06991748
A12R8 G757-0400 g RESISTOR 80.9 +1% . 125W TF TC=0+-100 12498 CT4-1/8-T0-G0RY-F
A12R9 08980082 8 1 RESISTOR 1.96K 4-1% ,125W TF TCw0+100 12488 CT4-1/8.TO-1961-F
A1ZR10 0698-7215 2 1 RESISTOR 133 +1% 0SW T TC=0+-100 12488 CI1/8TO153R-F
At2U1 SEE£ CHASSIS PARTS 28480 5088-7079
At2u2 18130213 3 1 I WIDEBAND AMPL, T0-39 PKG caT13 MWA130
See introduction to this section for ordering information
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Table 3-4. Replaceable Parts for Options (Continued)

Reference HP Part c : Mir
l Description Mfr Part Number
Designation Number (o] oty P Code
53618 OPTION 700 MATE
At 0550-60024 L 1 MICROPROCESSOR BOARD (OPTION 700) SERIES 2048 28480 05350-50024
NOTE
EPROM U8 13 NOT SUPPLIED AS PART OF THIS BOARD.
HEFEN TO CHASSIS PARTS NEAR THE END OF THE
PAHTS USTS FOR THE PART NUMBER TO ORDER,
HOWEVER. IF YOU ALREADY HAVE A 0S350-60024
ASSEMBLY (A4) AND TS EPROM NEEDS REPLACE-ENT,
YOU SHOULD RECRDER THE SAME EPROM BY USING
THE PART NUMBER ON THE OLD EPROM.
¢ (0160-4787 8 2 CAPACITOR.FXD 22PF +-5% 100WVDG CER o422 SATORZAZZBIAAH
c2 0160-4787 8 CAPACTTOR-FXD 22PF +5% 100WVDC CER 04222 SATOZAZ2OJAAH
c3 0150-4657 o 20 | CAPAGITOR-FXD .1UF +20% SOWVDC CER o422 SAZ05C10AMAAH
Cé 0160-4557 o CAPACITOR-FXD . 1UF +-20% S0WVDC CER c4zz2 SA305CT0AMAAH
¢s 0160-4557 o CAPACITOR-FXD . 1UF +20% S0WVDC CER 04222 SAI0SC 104MAAH
cE Q160-4557 o CAPACITOR-FXD IUF +-20% SOWVDC CER o422 SAB05C 104MAAH
c? 01604557 [ CAPACITOR-FXD . IWF +-20% SOWVDC CER o4z SAZ0SC10MMAAL
ce D160-4557 o CAPACITOR-FXD . 1UF +-20% S0WVDC CER o4z SA0SC 1OAMAAH
cs 0160-4557 o CAPACITOR-EXD . 1UF +-20% 50WVDC CER odzz2 SAB0SC 104MAAH
cio 01604557 o CAPACTTOR-FXD . 1UF +-20% SOWVDC CER 04222 SASC104MAAFH
1 0180-3770 ¢ 1 CAPACITOR-FXD 22UF +10% 35V TA 56289 298DZ25XN03SBR
c1z 0160-4557 o CAPACITOR-FXD .1UF +20% S0WVDC CER o4z SABOSCIAMAAH
G13 0180-4808 4 1 CAPACITOR-FXD 470PF +-6% 100VDC CER 04222 SAIDTAGTLIARM
Ct4 0160-4857 o CAPACITOR-FXD .1UF +20% 50WVDC CER ez SASC10AMALH
C15 0180-4857 0 CAPACITOR-FXD . 1UF +-20% S0WVDC CER 04222 SASSC1DEMAAH
cig 0160-4557 o CAPACITOR-FXT . 1HJF +20% SOWVDC CER osme SAEC1IMAAH
ci17 0160-4557 0 CAPACITOR-FXD . 1UF ~20% SOWVDC CER o422 SABDSCIOAMAAH
cis 01604557 [ CAPACITOR-FXD .1UF +20% 50WVDC CER o422 SAZOSCIOAMAAK
C1g 0160-4557 o CAPACITOR-FXI) .1UF +-20% 50WVDC CER 04222 SAISCOMMAAH
©20 0160-4557 0 CAPACITOR-FXD . 1UF +320% S0WVDC CER 04222 SAI05C106MAAH
ca 0160-4557 ¢ CAPACITOR-EXD . TUF +-20% SOWVDC CER 04222 SAZOSCI04MAAH
czz 0160-4557 ) CAPACTTOR-FXD . TUF +20% SOWVDC CER 04222 SAIDSCIOAMAAH
23 C160-4557 o CAPACITOR-FXD . TUF +20% S0WVDC CER o4z SASCTCMMAAH
[>-11 O1B0-4557 0 CAPACITOR-FYE) . TUF +-20% S50WVDC CER odze2 SASOSCIMAAN
c25 0180-3775 4 2 CAPACITOR-FXD 68UF +10% 1OV TA 56289 2990666X9010D8 1
c26 0180-3775 4 GAPACITOR-FXD 68UF +10% 10V TA s6269 29906862X0010DB
CR1 1901-0050 3 3 DIODE-$WITCHING 80V 200MA ZNS DC-35 gN1T1 N4150
cRz 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 SN171 1ING150
CR3 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ONITH 1N4150
J 12514775 8 i CONNECTOR POST-TYPE . 150-PIN SPCG 10-CONT 00779 872218
L1 9100-0541 7 1 INDUCTOR RF-CH-MLD 250UH +10% 42313 1670-1
12 $140-0990 1 INDUCTOR 1UH +10% . 1720-NX 43LG-IN 89600 1541102
Y ] 1480-2116 -} 2 PIN-GROOVE 062-IN-DIA 25-N-LG STE 73957 GP24-063 X 250-17
MPZ 4040-0748 3 2 EXTRACTOR- PC BOARD BLACK 28480 4040-0748
A 1251-7986 ] 2 CONNECTOR-POST-TYPE . 100-PIN SPCG 50-CONT 00779 534204-1
P1B 1251-7086 9 CONNECTOR-POST-TYPE .100-PIN SPCG 50-CONT 00778 534204-1
m 0698-3157 3 3 RESISTOR 19.6K +1% . 125W TF TC=0+10C a0 SF425H
m2 B159-0005 ¢ 3 HESISTOR- ZERO-OHM 22AWG 28480 81580005
A3 8158-0005 o RESISTOR- ZERO-OHM 22AWG 28480 B156-0006
R4 07570442 ] 8 RESISTOH 10K +1% .126W TF TC=0+100 1901 SF425M
RS 8159-0005 0 RESISTOR- ZERO-OHM 22AWG 28480 B158-0005
j2(5] Q7570442 ] RESISTOR 10K +1% ,125W TF TC20+-100 19701 SF425H
R7 1810-0398 9 1 RESISTOR 10-SHP 22K-OHM 11236 750101
ra 0757-0442 S RESISTOR 10K +~1% . 125W TF T0=0+100 19701 SF425H
Rg 0757-0442 ¢ RESISTOR 10K +1% .125W TF TC=0+100 19701 SF425H
a10 D69E-3157 3 HESISTOR 19.6K +1% .125W TF TC=0+100 19701 SFaz5H
Rt 06583157 3 RESISTOR 19.6K + 1% 125W TF TC=04 100 9701 SF425H
Az Q787-0442 g RESISTOR 10K +~1% .125W TF TCa0+100 1970 SF425H
Ri3 Q7570442 9 RESISTOR 10K +1% .125W TF TCx0+- 100 19701 SF425H

See introduction to this section for ordering information
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Table 3-4. Replaceable Parts for Options (Continued)

Relerence

HP Part

c

Mfr

A N Qty Description Mir Part Number
Designation Number D P Code

ut 1820-3149 7 1 1C MPU W2 MHZ CLOCK 8-BITS 64K ADDRESS 04713 MCBE8B0SL

uz 1810-0758 5 1 DELAY LINE 14-DIP 28480 1810-0758

us 1820-2684 1 1 1C GATE TTL/F NAND QUAD 24NP 18324 T4FOON

U4 05361-80008 ¢ 1 ADDFRIESS DECODER 28480 0538180009

us 1820-2488 3 1 IC-FF TTLUALS D-TYPE POS-EDGE TRIG 01295 SNT4ALST4AN

us 1820-312% 3 1 1C TRANSCEIVER TTI/ALS BUS OCTL 61295 SN74ALS245AN

ur 18202724 ) 6 iC LCH TTL/ALS TRANSPARENT OCTL 1295 SNTAALSSTICN

us SEE CHASSIS PARTS

ue 1820-3415 1 1C-TIMER MODULE (OPT 700 ONLY) 28480 1820-3415

o 1818-3188 4 1 1C-CMOS B5536 (B4K) STAT RAM 120-NS 3-8 54013 HME264ALP-12L
Y11 1820-2724 o IC LCH TTI/ALS TRANSPARENT OCTL 01295 SN74ALSETACN
u12 1820-3100 8 1 IC DECODER TTL/ALS BIN 3-TO-8-LINE 3INP 01295 SNTAALG138N
y1a 1820-2757 9 4 IC FF TTL/ALS D-TYPE POS-EDGE-THIG COM 01295 SNT4AALSETABN
Ul4 1820-2757 9 IC FF TTUALS D-TYPE POS-EDGE-TRIG COM 01295 SNTAAALSST4BN
U1s 1820-2757 k] iC FF TTU/ALS D-TYPE POS-EDGE-TRIG COM 01295 SNT4AALSSE74BN
U1 18202757 9 IC FF TTL/ALS D-TYPE POS-EDGE-TRIG COM 01295 SNP4AALSSTABN
u17 1820-2724 o 1C LOH TTUALS TRANSPARENT OCTL 61295 SNTEALSSTICN
Ui 1820-2724 o I LCH TTLUALS TRANSPASENT OCTL o1295 SN74ALSS7ICN
19 1820-2724 0 IC LCH TTL/ALS TRANSPARENT OCTL 01295 SNT4ALSSETICN
uzo 1820-2724 o 1 LCH TTL/ALS TRANSPARENT OCTL 01295 SN74ALSSTICN
XU8 1200-0567 1 1 SOCKET-C 28-PIN DIP DIP-SLDR 09922 DILB2EP-308T

¥1 0410-1386 8 1 CRYSTAL- QUARTZ 8MHZ HC-49/8-HDR 28480 0410-1386
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Figure 3-1. HP 5361B Exploded View
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Reference HP Part P
Designation Number cD Description
A7 05361-60007 | 5 | KEYBOARD/ASSEMBLY
A9 05350-60018 | 6 | DISPLAY/DRIVER ASSEMBLY
H3 0510-1148 | 2 | RETAINER-PUSH ON KB-TO-SHIFT EXT
H8 0515-0897 €& | SCREW-MACH M3 x0.5 8MM-LG PAN-HD
H11 0535-0004 | 9 | NUT-HEX DBL-CHAM M3 x0.5 2.4MM-THK
H21 2190-0644 | 3 | INTERNAL STAR WASHER
MP21 05350-00002 | + | PANEL-SUB
MP25 05350-00007 | 6 | SHIELD DISPLAY
MP35 05350-20203 | 6 | WINDOW
MP39 05361-00001 | 2 | PANEL-FRONT
W1 05350-60105 | 1 | CBL AY-KEYBOARD
W9 05350-60122 | 2 | CBL AY-DISPLAY
Figure 3-2. Front Panel Parts
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U1 SAMPLER

Reference HP Part imti

Besignation Number co Description
Al2 05361-60012 | 2 | MICROWAVE ASSEMELY
C1 0160-0578 5 | CAPACITOR-FDTHRU S000PF +0 —-20% 200V
c2 0160-0576 5 | CAPACITOR-FDTHRU 5000PF +0 —20% 200V
C3 0160-0576 5 | CAPACITOR-FDTHRL 5000PF +0 —20% 200V
C4 0160-3875 3 | CAPACITOR-FDTHRU S000PF +0 —20% 200V
Hé 0515-0886 3 | SCREW-MACH M3 x0.5 6MM-LG PAN-HD
H9 0515-1060 7 1 SCREW-MACH M3 x0.5 25MM-LG PAN-HD
H17 2180-0084 5 | WASHER-LKINTL T /4 IN .256-IN-ID
H18 2180-0124 4 | WASH-LK T NO. 10 .195-IN-ID
H28 2950-0078 9 | NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK
H29 2050-0196 | 2 | NUT-HEX-DBL-CHAM '/4-36/THD .06-IN-THK
MP26 05361-00008 | 7 | BRKT, U-WAVE MDL
MP2Z27 05361-00010 | 8 | COVER-SAMPLER
MP28 05350-00010 | 1 BASE-COVER
MP36 05350-20204 | 7 | SPACER
U1 05361-60204 | 8 | SAMPLER (FOR 5361A AND STANDARD 53618)
Ut 05361-60205 | 5 | SAMPLER (FOR 5361B/OPT. 026/040)
Utk 0D624-0097 9 | SCREW.-TPG 4040 .188-IN-LG PAN-HD-POZI

Figure 3-3. Microwave Module Parts
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Reference
Desig- HP Part |CD Description
nation Number
H12 | 0590-0505 | 1 | NUT-KNRLD-R %/e-24-THD
A25-N-THK
wa 05350-60109 | S SEMERIGID ASSY-INPUT
~@
12
53618 STANDARD
Reference
Deslg- HPPart (CD Description
nation Number
AT1 5088-7048 | 2 26.5 GHZ UMITER
H12 0590-0505 | 1 NUT-KNRLD-R %-24-THD
JA28-IN-THK
Wit 05350601111 9 SEMI-RIGID
ASSEMBLY-UMITER OPTION
Reference
Desig- HP Part  |CD Description
hation Number
*ATY 5088.7048 | 2 26.5GHZ LIMITER
H12 0590-0505 | 1 NUT-KNRLD-R ¥/g-24-THD
125-IN-THK
H23 30300033 | 7 SCREW.SET 6-32 .188-IN-LG
SMALL CUP-PT
Ji 053438000t | 9 INPUT 1 CONNECTOR
- ASSEMBLY
MP37 0535020204 | 8 CONNECTOR-COLLAR
MP38 05350-20201 | 4 SPACER-THREADED
Wiz 05351601011 8 CBL AY-INPUT

*QOPTION 006 AND 040 ARE NOT COMPATIBLE. THUS, FOR THE
ADJACENT FIGURE TO APPLY TO OPTION 040, OMIT THE
LIMITER (AT1).

*5361B OPTION 026 AND 040

Figure 3-4. INPUT 1 Connectors
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Reference

HP Pant

Designation Number | P Description
A10Y1 10811-60111 8 | OPTION 001 OVEN OSCILLATOR
A10Y1 10811-60211 | @ | OPTION 010 HIGH STABILITY TIMEBASE
H23 2360-0115 4 | SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI

Figure 3-5. Option 001 and 010 Oven Qscillators
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Table 3-5. Manufacturer’s Code List

Chgfdre Manufacturer Name Address Zip Code
[ X ko] AB ELEKTRONTK &MBH SALZBURG AU A-S01
D341 WICKMANN-WERKE A G FITTEN-ANNEN an 5870
b843s ROEDERSTEIN/RESISTA GrgH LANDSHUT an 2300
KB4TS HOLSWORTHY ELECTRONICS LTD HOLSWORTHY £6
50582 TOSHIBA CORP TOKYO Je
420890 ANY SATISFACTORY SUPPLIER
00778 A INC HARRT SBURG Pa US 17111
01295 TEXAS INSTRUMENTS INC DALLAS ™Us 75265
61686 RCL ELECTRONICS INC HOR THBROOK ILus 60062
02114 FERROXCUBE CORP SAUGERTIES NY U8 12477
p27s8 ITe FASTEX OES PLAINES L US 50018
84072 BELL INDUSTRIES INC MILLER JUW DIV COMPTON CA 90224
44098 CAPCO INC LUBBOCK T 19407
54222 AVX CORP GREAT KNECX NY US 11021
94713 MOTOROLA INC ROSELLE ILUs 68019%
05246 PHOENIX TRANSFORMER (O PHOENIX A7 US 85040
05245 CORCON INC LIBERTYVILLE L us £0048
06132 COMPUTER YERMINAL CORP SAN ANTONTO k23 78784
06560 JEFFERS ELECTRONICS INC NOGALES A7 us #5621
07393 COLSON CORP THE JONESBORD AR 72401
09535 JOWNSON MATTHEY AND MALLORY LTD TORONTO N
09369 DALE ELECTRONICS INC YANKTON D Us 57078
18546 vARO INC GARLAND ™ US 75046
+0382 GENERAL STAPLE CO INC MEW YORK Ny 16010
10454 BGENERAL MG CO GLENDALE CA 91201
1214 HARDISG IND INC S DEERFIELD  MA 01373
1236 €S comp ELKHART NS 45514
11383 AME TEK /ALUCTINGR EXTRUSTON LDS ANGELES  Ca 0065
1502 IRC DN BOONE NC US 28607
11961 SEMICON INC BURLINGTON ) 01503
12344 TALLY CORP KENT WA 98031
12360 ALBANY PROD €O DIV OF PHELMO DYN NORWALK ct 08850
12403 CANFIELD H O CO OF INDIANA INC THE SEVIOUR N 47274
12406 ELPAC INC TRVINE A 92684
12488 CRYSTALONICS, DIV TELEDYNE CAMBRIDGE A 02140
12815 TELEDYNE THERMATICS ELM CITY Ne 27822
12703 JED wIRE TURMERS FALLS  MA 91376
13183 THERMALLOY INC DALLAS ™ Us 76234
18179 M/A-LON INC BURLINGTON MA US 01803
17856 SILICONIX THC SANTA CLARA  CA US 95054
18318 CONCORD SLECTRONICS CORP HEW YORX NY 10012
18324 SIGNETILS CORP SUNNYVALE Ca US 94086
18585 CHOMERICS INC WOBURN A G180t
1971 REPCO/CENTRALAS THC RIVIERA FLUS 33404
627 ROHF CORP IRVINE Ca US 8213
24226 GOWANDA ELECTRONICS CORP G0MANDA Ny US 14070
28444 GENERAL SERTCONDUCTOR IND INC TEMRE AZ US 8528t
24931 SPECTALTY CONNECTOR €O FRANKLIN IN US 46131
25403 NV PHILIPS ELCOMA EINDHOVEN NE 02876
27014 RATIONAL SEFICORDUCTOR CORP SANTA CLARA  CA'US 95052
27264 MOLEX INC LISLE s 60532
28480 HEMLETT-PACKARD CU CORPORATE HQ PALO ALTO CA 84304
0181 AAVID ENGIREERING INC LACONTA NH US Q3247
32158 WEST-CAP ARIZONA SAN FERNANDC CA US #1340
32997 BOURNS INC RIVERSIDE CaUs 92507
34333 SILTCON GENERAL INC $AN JOSE ca Us 35134
34335 ADVANCED MICRO DEVICES INC SUNNYVALE ca Us 94086
34371 HARRILS CORD TELBOURNE FL US 32501
34649 INTEL CORR SANTA CLARA  CA US 95054
50088 SG3- THOMSON MICROELECTRONICS INC PHOENTX Az Us 85022
52648 PLESSEY SEMICONGUCTORS SANTA ANA ca 92705
S2763 STETINER & CO LALF =41 D-8s8
54294 SHALLCRUSS ING NORTHEROK ILous 60052
55285 BERGRUIST €O NINNEAPOLIS N 55420
$6289 SPRAGUE ELECTRIC CO LEXINGTOM HA US 62173
59880 THOMSON J L RIVET & MACH CO WAL THAM mA 02154
71468 ITY CORP NEYW YORK NY U5 10022
nms TRE INC CLEVELAND OH Us 44124
73138 BECKMAN INOUSTRIAL CORP FULLERTON A US 92635
73957 GROGV-PIN CORP RIDGEFIELD W 07857
75915 LITTELFUSE INC DES PLAINES  IL US 60018
18188 ILLINOIS TOOL WORKS INC SHAKEPROGF ELGIN bl 50126
78553 TINNERMAN PRODUCTS INC CLEVELAND oM 443101
19963 ZIERICK G CO MY KISCO NY 10543
82567 REEVES HOFFMAN CARLISLE PA 17013
INTTY UNITRODE CORP LEXINGTON Ma U5 §42173
#1506 AUGAT INC MANSFIELD MA US 02048
91637 DALE ELECTRONICS INC COLUMBUS NE US 58801
38291 ITT SEALECTRO CORP TRUMBULL o us 96611

3-46

HP 5361B — Service Manual




4

MANUAL CHANGES

4-1. INTRODUCTION

This section contains information necessary to adapt this manual to apply to the HF 5361A
instruments.

4-2. MANUAL CHANGES

This manual applies directly to HP 5361B Pulse / CW Microwave Counters with the serial
prefix 3023.

As engineering changes are made, newer instruments may have higher serial prefix numbers
than the one shown on the title page of this manual. The manuals for these instruments will
be supplied with MANUAL CHANGES sheets containing the required information Replace
the affected pages or modify existing manual information as directed in the MANUAL
CHANGES pages. Contact the nearest Hewlett-Packard Sales and Support Office (listed at
the back of this manual) if the change information is missing.

4-3. OLDER INSTRUMENTS

To adapt this manual to all HP 5361A instruments, perform the backdating that is listed in
Table 4-1.

Table 4-1. Manual Backdating

MAKE THE FOLLOWING CHANGES
IF INSTRUMENT HAS SERIAL NUMBER TO YOUR MANUAL
FOR HP 5361A:
All Serial Prefix Numbers 1
All Serial Prefix Numbers
FOR HP 53618 |
A4 Microprocessor Assembly 3
Date code 92015
53618 Serial Number 3023A00370 4




CHANGE 1

Make this change for HP 5361 A instruments that contain the old A4 Microprocessor
Assembly (05361-60004).

Table 3-3. Standard Instrument Replaceable Parts, A4 MICROPROCESSOR ASSEMBLY:

> Replace pages 3-15 and 3-16 with the revised pages 3-15 and 3-16 supplied in this
section (the revised pages are placed at the back of this section).

Table 3-4. Replaceable Parts for Options: .
> Delete A4U8, 05361-80010; 2; 1; EPROM (FOR STD 5361B, 5361B/OPT 026); 28480
> Delete A4U8, 05361-80011; 3; 1; EPROM (FOR 5361B/OPTION 040); 28480
> Delete the AI2 Option 040 parts list.

Section 5-35. A4 Microprocessor Assembly Troubleshooting:

> Change the A4 Microprocessor Assembly troubleshooting procedures to read as
follows:

5-35. A4 MICROPROCESSOR ASSEMBLY TROUBLESHOOTING

Diagnostics that may indicate an A4 Assembly failure:
m Diagnostic 41: RAM Test
m Diagnostic 42: ROM Test
m Diagnostic 43: Repeated Reset sequence
Points to consider when troubleshooting the A4 Assembly:

s Diagnostic 40 (Firmware revision code) should be used to confirm that the latest
firmware is installed in the counter.

s The microprocessor itself (A4U2) must be functioning correctly for the instrument to
begin its power-up cycle. A possible cause of failure to power on properly could be the
L 4P RST (Reset) and L 4P NMI (Non-Maskable Interrupt) signals generated in the
Power Supply control circuit on the A1 Assembly. Refer to the A8/A1 Power Supply
Troubleshooting procedures for a description of these signals.

Possible symptoms of a faulty A4 Microprocessor Assembly:
m Instrument fails to initiate its power-on sequence properly.
m LCD display is blank or displays nonesense characters.

w Instrument fails to make measurements at both inputs, even though the power supplies
and A3 Counter Assembly have been verified.

4-2
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CHANGE 1 {Continued)
To troubleshoot the A4 Assembly, perform the following procedures:

Verify the following power supplies:

SUPPLY A4 TEST POINT ACCEPTABLE
NAME RANGE
+5V C28(+) +4.8 to +5.2V
+Vee +Vec test pin +4.8 to +5.2V
+8V uP _ uz2(21) +4.8 {0 +5.2V

{measured when counter is
in Standby mode)

+5V MEM C2a3(+) +4.8 10 +5.2V

If the instrument fails to power on properly, verify the following signals:

1. The L_uP_RST signal (Test Point RST) at A4U2(6) should be a TTL high less than
200 ms after power is switched on.

2. The L uP NMI signal at A4U2(4) should be a TTL high.

The IRQ signal (Test Point IRQ) to A4U2(5) should be a dc level (i.e., no activity). It
may be either a TTL high or low, but it should be a constant level. When checking
this signal, disconnect the controller if one is being used, and do not press any front
panel keys (doing either of these will cause activity on this line).

4. The clock signal (Test Point CLK) from A4U2(40) should be 2 MHz squarewave at
TTL levels.

If the above signals are incorrect, trace back through the circuitry to determine the cause.
Section 5-61. A4 Microprocessor Assembly (Block Diagram Description):

In the fourth paragraph of this section:
> Change “8K byte” to “2K byte”
> Change “64K byte” to “32K/64K byte”

Section 5-138. A4 Microprocessor Assembly (Detailed Circuit Description):
> Replace text in Section 5-138 with the following text:

5-138. A4 Microprocessor Assembly

The A4 Microprocessor (MPU) Assembly controls the overall operation of the counter. This
assembly receives instructions via the front panel keyboard or HP-IB interface, and sends
instructions and data to the front panel display, HP-IB interface, synthesizer, and counter
circuitry to control the measurement.

Manual Changes



CHANGE 1 (Continued)

AL MICROPROCESSOR ASSEMBLY

U4 LU4E UBC
oy — oy MEM CLOCK
LMHZ CLOCK BUFFER/
SV uF DELAY
L uP RST MICRO !
N i 70 DECOOING
L P NMI PROCESSOR BMHz
. — {1 }m»»«E U1 uz3 oUTPUT
“ehor 14— ) SUFFERS
B8 ODIR -~ 5 8 8 DaTA e 53 -
! . @);:":{C,’) BUS K/ ”O,:EZR -— g 1&
DBUSO-7 o & U316 aUFFER BUFFE U e
TO/EROM 8 5
A3 A7 A1 e ADDRESS g ﬂ 8
2Us @ U
anomEss | BUFFER ;
INPUT 8Us A
BUFFERS e ———————— "
8 8 ¥ %/ [ERTA 8
—-—H us ADDRESS K / g1
DECODING —!2[ ROM }:sﬂ 1
Y 8 VIACD s 20
— U1 ' A
UEAD RAM [y mm=—
USAD -—:5-0
’ U722
A8 DBUSD - DBUST
Do - 07 J]

BOAL_S3M

Figure 5-7A. A4 Block Diagram

The A4 Assembly (see Figure 5-7A) consists of the microprocessor (U2), a 36K/ 64K byte
ROM IC (U14), a 2K Byte RAM IC (U20), two input buffers (U6, U18), four output buffers
(U1, U9, U1l, U13), an address buffer (U12), two data buffers (U10, U23), an I/O decoder
logic (U7), and miscellaneous enabling and clock delay gates (u3, U4, U5, U6, U22). There are
five main tasks the microprocessor executes: read from ROM, read and write to RAM, write

to output buffers, read from input buffers, and transfer data over the two on-board
bidirectional data buses.

All control functions are performed by LSI NMOS Motorola 6803 microprocessor. The
processor contains an 8-bit CPU, 64 bytes of power-dowm RAM, 64 bytes of
nonpower-down RAM, three 8-bit I/O ports, one 5-bit I/O port, clock generating circuitry, a
programmer timer, and interrupt logic. The microprocessor performs all I/O transfers by
reading and writing to memory ( memory-mapped I/0), and uses seven 8-bit ports and one

5-bit port on the A4 Assembly for communication with other circuit assemblies. Three Static

Output Ports (SOPRT1, SOPRT2, SOPRT3) are used for controlling other circuit assemblies,
and two Static Input Ports (SIPRT1, SIPRT2) are used to sample circuit conditions in the
instrument. An 8-bit Data Port (DPRT1) and a 5-bit Data Port (DPRT2) are used for
bidirectional data transfer between other assemblies and the microprocessor.

4-4
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CHANGE 1 (Continued)

RESET SEQUENCE. Microprocessor activity begins with the Reset sequence, after the +5V
supply is first turned on. On the rise of the +5V supply, processor activity is held back by a
logic low on the L #P RST line, U2(6). The L uP RST line, which comes from the Power
Supply Control circuit on the A1 Assembly, goes logic high after a minimum delay of

100 ms, and then processor execution begins. The 100 ms delay enables the clock circuits in
the 6803 to stabilize. The L 4P RST line also gates the ~p2 signal at UéC; no bus activity
occurs when the L 4P RST line is low.

At power-up, the microprocessor is latched into its proper operating mode by the setup
conditions at U2(8-12). The latching of the operating mode is explained in more detail in the
paragraph titled “Latching the Operating Mode”, but for now it is only necessary to know
that once the operating mode is set, the processor reads from a preset address
(OFFFE;OFFFF). The addressed memory location contains the starting address of the
operating program.

ADDRESSING AND DATA TRANSFER. The 6803 uses an 8-bit multiplexed address/data
port (A/DO - A/D7). This port is demultiplexed by latch U12 to provide the lower 8 bits of
the on-board address bus (A0 - A7). The upper 8 bits of the address bus (A8 - A15) come
directly from U2(22-29). The required address lines are applied directly to ROM U14 and
RAM U20. The lower 8 bits of the address are latched by U12 on the falling edge of the
strobing pulse from U2(39), causing the address to applied to U14 and U20 the remainder of
the memory of the memory access cycle.

The multiplexed address/data lines are buffered by bidirectional transceiver U10 to provide
the on-board 8-bit data bus (D0 - D7). The level at the DIR input at U10(1) determines the
direction of the data transfer. The U10 outputs are enabled by the rising edge of a delayed
and inverted system clock signal(~¢2D) so that U10 outputs are tri-stated during the address
portion of the multiplexed bus cycle.

READ FROM ROM. ROM U14 is an NMOS LSI 32K/ 64K device, providing ROM space of
32K /48K bytes. It has 2 enable lines, 15/16 address lines, and 8 three-state data lines. The
ROM is enabled when both the E (Enable) input at U14(20) and the OE (Output Enable)
input at U14(22) are LOW. The E input is grounded so the device is always enabled. The
~ROMOE line is the logic-AND result (active low from UéB) of the delayed system clock
(¢2D) with the upper two address lines (A15 and A14 via U3D and UéA). The delayed clock
ensures that the device is not enabled during the address portion of the multiplexed bus

cycle.

The address space of the ROM covers all addresses in which lines A14 and A15 are true.
U3D and U6A provide the signal for both ROM address decoding (U6B) and non-ROM
address decoding.

4-5
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CHANGE 1 (Continued)

When the OE enabling line is low, the data from the addressed location appears on the data
lines. The data is held until the OE input goes high. THe 6803 reads data on the bus on the
falling edge of the system clock.

RAM READ AND WRITE. The RAM U20 is a 2K byte CMOS static RAM device. U20 has 3
enable lines, 11 address lines, and 8 bidirectional data lines. The CS (Chip Select) input at
U20(18) is active low, and goes high to power-down the RAM during the address part of the
multiplexed bus cycle to save power. The OE (Output Enable) input is always high during a
write, and will be discussed later.

The ~RAMWE (Write Enable) signal at U20(21) is active low during a write. The ~RAMWE
signal comes from NAND gate U22B, the inputs to which are the ~R/W line (active high
during a write), the system clock, ¢2 (active high when data valid), ~ROM (active high
outside the ROM’s address space), and address line A13. Once enabled, data on the 1/0 lines
at U20 (9-11, 13-17) is stored into memory on the rising edge of the WE signal. This
completes the write cycie to RAM.

The read from RAM cycle is similar to the read from ROM cycle, but different decoders
enable the devices. The ~RAMOE signal is driven by U22A from the logic-AND (active low0
of the R/~W line (active high during a read), the delayed system clock (92D), ~ROM line
(active high outside the ROM’s address space), and address line A13. The ~RAMWE line is
held high during the read operation.

READ FROM INPUT PORT. Status condition signals form other circuits are received at the
SIPRT1 and SIPRT2 input ports, using 8-bit latches with three-state outputs (U16 and U18) as
input buffers. Reading from an input port is similar to reading from the RAM, but different
decoding is used. The Decoder U7 is enabled by three inputs, the inverted and delayed
system clock (~2D) from gate U4E, the ROM signal (active low) from U6A, and the AND
product of ~A13, A12, and ~A11 (via U3A, U4D, U4F, and USD). The selection inputs to U7
are the R/~W line and address lines A2 and A3. U7 provides active low outputs to drive the
select line on the input and output ports. When the enable signal is low, data at the buffer
inputs U16(2-9) and U18(2-9) is transferred onto the data bus (D0-D7). The processor reads
this data on the falling edge of the system clock (p2), and the decoder disables the buffers
before the next cycle begins.

WRITE TO OUTPUT PORT. Control signals to other circuits are transferred via the
SOPRT1, SOPRT2, and SOPRT3 output ports, using 8-bit flip-flops U9, U11, and U13 as
output buffers. The data signal paths for writing to an output port are similar to writing to
RAM while the control signals are similar to reading an input port. The inverted system
clock (~p2) U9(11), U11(11), and U13(11) is used to latch the data (SOBUS0-SOBUS7?) to the
buffer outputs. Data transfer through each buffer is enabled only when the corresponding
enable signal from 1/O Decoder U7 is active low and the ~p2 signal makes the low-to-high
transition. The outputs of U9, U11, and U13 are totem-pole outputs; thus, they are always
active.
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CHANGE 1 (Continued)

DATA PORT READ AND WRITE. The microprocessor uses two of its ports as static data
buses for data transfer to and from other assemblies. Data Port 1 (DPRT1) is an 8-bit
bidirectional port which is used for all data transfers directly to and from the processor via
the DBUS(O-DBUS? lines. Three lines of 5-bit Data Port 2 (DPRT2) are used for handshaking
with the HP-IB processor on the A11 HP-IB Interface Assembly. The three handshake lines
(IB DVAL, IB DREC, IB DDIR) at U2(10,11,12), provide synchronization between the two
asynchronous processors. The fourth DPRT2 line (L KB IRQ) is used to detect an interrupt
caused by a front panel key being pressed. The fifth DPRT2 line is not used.

The pins of the DPRT1 and DPRT2 ports are individually programmable to be either inputs
or outputs. Pull-up resistors R1, R2, and resistor network R3, make the DPRT1 and DPRT2
lines high level when configured ad inputs. When configured as outputs, the DPRT1 and
DPRT2 lines are totem-pole outputs. A read or write via the DPRT1 and DPRT2 ports is
controlled entirely within the 6803 processor. '

WRITE TO SYNTHESIZER ASSEMBLY. The microprocessor programs the A5 Synthesizer
Assembly via 8-bit latch Ul. A write to the synthesizer is similar to writing to one of the

~ SOPRT output ports, except that the latching signal (SYN LCH) comes from U9(9) via the

motherboard. The ul latch is always enabled by a ground connection at U1(1).

LATCHING THE OPERATING MODE. The 6803 processor is basically a 6801 single-chip
microcomputer operating in mode 2. The operating mode is established on the rising edge of
the L 4P RST signal from the A1 Assembly. R12 and C24 produce a ramp input at U2(6).
CR1 and CR2 are held low (1.5 Vdc maximum) by the L #P RST line and the processor reads
DPRT2 at U2(8,9,10) to establish the mode. The levels read by the processor are 010 (binary
2), i.e., mode 2. After L uP RST goes high, CR1 and CR2 have no effect and DPRT2 operates
as a bidirectional data port.

ENABLING AND CLOCK DELAY GATES. The 6803 processor provides a single system
clock output (p2) at U2(40). A number of delayed and/or inverted clock signals are derived
from the single clock by hex inverter U4. The p2 system clock at U2(40) is a 4 MHz
squarewave which is active high for data valid and active low for address valid. Individual
devices on the A4 Assembly are enabled based on two things: the address decoding logic,
and a precisely timed edge of the system clock. The decoding logic outputs have many
propagation delays, and are used only for device selection, not device de-selection. The
~R/W line is also used in some of the decoding: it is not used for device de-selection.

The 2 signal is used to terminate the write to RAM so that the cycle ends before the outputs
of the processor go to their three-state mode and write erroneous information to the RAM.
An inverted clock signal (¢2) is used to terminate the write to the output buffers, for the
same reason.
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CHANGE 1 (Continued)

The delayed clock signals are used for de-selection of devices. A delayed version of the
noninverted clock (92D} is provided by U4C. The ¢2D signal is used to terminate the read
from RAM so that the RAM hold its data for 10 ns after the 6803 reads it.

CRYSTAL CLOCK. The 6803 has an internal clock generating circuit which requires only an
external 8 MHz crystal (Y1) and the proper load capacitance (C1, C3). The 8 MHz crystal
frequency is divided by 4 to give a system clock frequency of 4 MHz.

POWER SUPPLY DECOUPLING. The +5V supply from the A8 Motherboard Assembly
supplies Vcc for all the A4 circuitry except the memory devices. To keep power dissipation
low, the RAM memory (U20) is turned on and off at a 4 MHz rate (on when data is valid).
This generates system noise, so L2 and C23 provide extra filtering between the +5V MEM
supply for the RAM, ROM, and timer, and the +5V supply for the rest of the A4 Assembly.

INTERRUPTS. Two interrupt inputs to the processor are available in addition to the L 4P
RST input. The L 4P NMI input at U2(4) is a nonmaskable interrupt which is used in
power-down situations to signal the CPU to save the contents of the internal standby RAM.
This signal comes form the Power Supply Control circuit on the A1 Assembly.

The IRQ input at U2(5) is an active low maskable interrupt enabled by either HP-IB
communication (IB DDIR) or the front panel keyboard when a key is pressed (L. KB IRQ).
The two interrupts are ANDed by U5B, and the output at U5(6) is applied to the IRQ input.
When the processor is interrupted, it scans the DPRT2 lines to determine whether the L KB
IRQ line at U2(8) or the IB DDIR line at U2(12) has gone low, and executes the appropriate
program based on which interrupt occurred.

STANDBY RAM. A separate +5V standby supply (+5V 4P} is available at TJ2(21), supplied
from the Timebase Buffer circuit on the A1 Assembly. This voltage is always present when
the instrument is connected to ac power, thus keeping the power-down RAM contents valid.

Section 5-146. Schematic Diagrams, A4 Microprocessor Assy Schematic Diagram:

> Replace page 5-203 with the revised page 5-203 supplied in this section (placed at
the back of this section).

4-8
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CHANGE2

Make this change for HP 5361A instruments that contain the Revision C, A14 Gate Board Assembly.

Table 3-3. Standard Instrument Replaceable Parts, A14 GATE BOARD ASSEMBLY:
> Delete A14U36; 1820-2686; 3; 1; IC GATE TTL; 28480; 1820-2686.

Section 5-146. Schematic Diagrams, Al4 Gate Board Assembly Schematic Diagram (Sheet 2 of 4)
> Delete U36A, and connect U14A(4) directly to the L. TTL E RST line (U30 pin 11).
> Delete U36 from Al4 component locator.

CHANGE3
Make this change for HP 5361B instruments with A4 Microprocessor boards below 92051:

Table 3-3. Standard Instrument Replaceable Parts, A4 MICROPROCESSOR ASSEMBLY:

> Change A4U14 part number from 1821-0321 to 1820-2757, IC FF TTL ALS POS-EDGE-TRIG;
01295; SN74ALS574BN.

CHANGE4
Make this change for HP 5361B instruments with Serial Numbers below 3023A00370:

Table 3-3. Standard Instrument Replaceable Parts, A5 SYNTHESIZER ASSEMBLY:
> Change A5C44 from 0160-4527 (56PF) to 0160-4511 CAPACITOR-FXD 220PF 5% 200V CER.

> Add A5Q1, Q2, 1855-0540, TRANSISTOR J-FET P-CHAN D-MODE TO-18 SL;27014;
2N5115(SEL).

Add A5Q8, 1854-0215, TRANSISTOR NPN SI TO-92 PD=350MW, 04713; 2N3904.
Add A5Q9, 1853-0036, TRANSISTOR PNP SI TO-92 PD=625MW; 04713; 2N3906(SEL).
Add ABR2, 0698-3155, RESISTOR 4.64K +1% .125W TF TC=0+100; 12498; CT4-1/8-TO-4641-F.

Add A5R3 and R39, 0698-3156, RESISTOR 14.7K +1% .125W TF TC=0+-100; 12498; CT4-1/8-
TO-1472-F.

> Change A5R20 from 0698-3152 (3.48K) to 0757-0442, RESISTOR 10K 1% .125W TF
TC=0+100;12498;,CT4-1/8-TO-1002-F.

> Add A5R40, 0757-0442, RESISTOR 10K +1% .125W TF TC=0+100; 12498; CT4-1/8-TO-1002-F.
> Add A5R41, 0757-0465, RESISTOR 100K +1% .125W TF TC=0+-100;12498;CT4-1/8-TO-1003-F.

v vV vV Vv

Figure 5-22. A5 Synthesizer Assembly Component Locator/Schematic Diagram:

> Replace page 5-211 with the revised page 5-211 supplied in this section (placed at the back of
this section.
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CHANGE S5
Make this change for HP 5361B instruments with Serial Numbers below 3023A00213:

Table 3-3. Standard Instrument Replaceable Parts, A6 IF AMPLIFIER/DETECTOR ASSEMBLY:

> Delete A6C84, 0160-3875, CAPACITOR-FXD 22PF 200V; change quantity at C32 from 2 to 1.
Figure 5-23. A6 IF Amplifier/Detector Assembly Schematic Diagram:

> Delete A6C84 from the left of U4 and under R3/R4 on A6 component locator.

> Delete A6C84 from between R3 Pin 2 and R4 Pin 2 in the (J) Schmitt Trigger section of sheet 1
of 2.

4-10
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part |C : " Mir
) h t Description Mftr Par
Designation | Number D] @Y ptio Code fr Part Number
Ad 45361 -60004 § 2 H HICROPROCESSOR ASSEMELY 28480 05361 -60004
NOTE

EPROM A4U14 IS NOT SUPPLIED AS PART OF

THIS S0ARD. TO ORDER Ut4, USE WP PARY

NUMBER 0535t-80004,
A4CY 0160-4787 8 2 CAP-FXD 220F 110G ¥ 9959 RPA1ECOG220T100
AaC2 01604557 G 21 CARP-FXD Q.1LF SG v 09969 REAZDXTR194MSQV
A4CT Q160-4787 -3 CAP-FXD 220F 100 ¥ 09963 RPATJCOG220T10C
AdCE Q1604557 G CAP-FXD 0.1F 50 ¥ 08969 RPAZIX TR OG0V
»405 9166-4557 1] CAP-FXD D.ILF 5C V 09969 RPAIGXTRISANIOV
A4CE 0160 -4557 ] CAP-FXD 0.JUF S0 ¥ 09969 ROAICK R E0AMEOY
*4C7 0180-4S57 ¢ CAP-FXD} O.1LF S6 ¥ Q9969 RPAZOXTREOAMEQY
A4CE 2160-4557 0 CAP-FXD 0.1LF 5S¢ V 09969 RPAZCXTR: 04MSOV
A4CY 91664557 ] CAP-FXD 0,1UF S0 ¥ 23969 ROAZOXTR104M50Y
A0 0160-4557 3 CAR-FXD 0.1LF SG ¥ Q99638 RPAZOXTR104MSOY
AACTE 01604857 0 CAP-FXD D.1UF S¢ ¥ 29969 REAZ0XTRIDAMSOY
A4C12 01604857 ¢ CAR-FXD 0.1UF 50 ¥ 19969 RPAZAXTR104M50V
AACE3 0160-4557 0 CAR-FXD 0. 1LF S v 99969 RPAZOXTR104M50V
A4C1E 01804557 [ CAP-FXD D, 1LF 5¢ ¥ 29969 REAZ0X TR 104MS0Y
AdC16 01604557 o CAP-FXD D.1F B0 ¥ (09969 RPASOX TR 0480V
ARCTT 0160-4557 ¥} CAP-FXD . 1F 5S¢ V 49969 RPAIGXTIR104NMSOV
AdCI8 0180-4557 & CAP-FXD DIV S0 ¥ 99965 RPAZOXTR104D50Y
ARCYG 0160-4557 1] CAP-FXD 0. 1UF SG ¥ 03969 RIFPAZOX TR10AMGEV
A4C22 0160-4557 0 CAP-FXD D.1LF SC V 099639 REAZIXTIR 104150V
AC23 0180-0187 ] 1 CAR-FXD 2. 20F 20 ¥V Th 56289 1500225X902042
AGC2S 0160-4808 4 1 CAP-FX[: 479PF 100 ¥ 09968 ROAOCOGATITIONV
A4C2S 0160-4557 ¢ CAR-FXD Q. 1UF 55 09968 RPAZOXTRI04MB0V
AMC2T7 0180-377% L 2 CAR-FAD: BBUF 10 Vv TA 12344 TI98H686K01043
AdC28 0180-3775 [} CAP-FX[: B8F 10 V TA 12344 TI9BHERHK010AS
A4C29 0160-4557 /] CAR-FXD G 1F SO ¥ 49969 RPASDXTR1OMSOV
AAC30 0160-4557 [ CAR=FXD 0. 1UF 50 ¥ 09969 REAZ0XTRI04MS0V
ALt 0160-4557 [+] CAR-FXD ¢.1UF S0 ¥ Ggo6s REPAZOXTR1 0450V
ARCRY 1901 -0050 3 3 DIODE-SWITCHING 80V 200MA 2NS DO-2§ SN1 T TNA1ED
A4CR2 1901 -0053 3 DIGDE-SWITCHING BOV 200Ma 2NS D9-35 T tNG150
ARG 1901 -0050 3 DICDE-SWITCHING 80V ZO0MA NS DO-35 N1y IN4150
A4TY 1281-477% 8 1 CONN-POST TYPE . 150-RIN-SPCG 10-CONT 28480 12514715
AL $140-0990 4 1 INDUCYOR 1TUM +-10X . t720-TNX. 43LG~IN 91637 IMS-5-01 1.0uk +/+10%
A4L2 9100-0541 7 1 INDUCTOR RF-CH-MLE 250Uk +-10% $1637 IC5-1041-1
Admit 14800115 8 2 PIN-GRY .0B2-IN-UIA .25-IN-LE STL 73957 GH24-063 X 250-17
A4PZ #040-0748 3 2 EXIR-PC BD SLK POLYC .062-IN-BD-THKNS 29480 4040 -3748
A4RTA 1251 - 1986 9 2 CONN-POST YYPE | 100-PIN-SPCGE $0-CONT 28480 1251-7986
AM{8 12511686 4 CONN-POST TYPE .100-PIN-SPCG SO-CONT 28480 12517986
AdRY 0757-0448 & ¥ RESISTOR 20K +-1% . 1254 TF TC=0+-100 12498 LT4-1/8-T¢~2002~F
A4R2 0757-0449 & RESISTOR 20K +-iX 1250 TF TCx0+-100 12498 £T4.1/8-T0-2002-F
A4RS 18100398 ) 1 HETWORK-RES 10-SIP 22.0K OMM X 9 C14323 T56-101
AARY 07570442 9 2 RESISTOR 10K +-1% 1254 TF TCag0+-100 £ 2498 £T4-1/8-70-1062-F
AE12 GIST-0442 9 RESTSTOR 10K +-1%X 1258 TF TC=0+-100 12498 CT4-1/8-TO-10G2-F
AdU1 18202724 ¢ ] IC LCH TTL ALS TRANSPARENT OCTL 01295 SNTSALSSTION
A2 1820-315% 7 1 IC-MPU /2 MHZ CLK, 8 BITS, 64K ADDRESS 04M3 MCE3BO3L
A4UZ 1820-2739 7 H IC GATE TTL ALS NOR QUAD 2-INP 01295 SNTAASG2H
Al 18202634 1 H IC INV TTL ALS HEX 01295 SNT4ALSCABN
AQUS 1820-263% 2 1 I GATE TTL ALS AND QUAD 2-INP 01295 SNT4ALSOBN
AdLB 1820-2775 1 1 IC GATE TTL ALS NAND TRt 3-INF g1295 SN744LS10AN
Al 1820-3100 8 1 IC DCOR TTL ALS BIN 3-TO-8-LIMNE 3-IW9 o129% SN74ALS138N
Adlg 18201858 L] 4 IC FF TTL LS D-TYPE OCTL 01295 ENTALSITIN
AdUD 1820-3121 3 1 IC TRANSCEIVER TTi ALS 8US OCTL 01298 ENTRALS2A5AK
ALY 1820- 1858 g IC FF OTTL LS D-TYPE OCTL 41298 SMIASITIN
Ad12 1820-2724 ] IC LCH TTL ALS TRANSPARENT OCTL 01295 SNT4ALSS 73N
A4LN3 1820- 1858 9 ICFF TTL LS D-TYPE OCTL 6129% SNT4LSITIN
Adj14 {SEE NOTE 4 1 EPROM PEM 28480 SEE NOTE ABOVE

ABOVE)

A4S $820-1858 -] IC ¥F 1YL LS D-IYRE &CTL 01295 SNT4LS3TMN
AdUIE 1820-2724 1] IC LCH TTL ALS TRANSPARENT OCTIL 0129% SNTAALSS 736N
AT NGT ASSIGMNED

See introduction to this section for ordering information
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Table 3-3. Standard Instrument Replaceable Parts (Continued)

Reference HP Part iIC s Mir

Designation Number 1D Qty Description Code Mir Part Number
AdU1E 1826-2724 [ IC LCH TTL AlS TRANSPARENT OCTL 9126% SN74ALSS 73BN
A4S 1820-2724 ¢ IC LCH TTL ALS YRANSPARENT QCTL 81295 SNT4ALSST73BN
A4L120 1ILI6-0001 7 H SRAM 2KXB 120NS 28480 tLI6-0008
ASUZ2 1820-268% & H IC GATE TTL ¥ NAND DUAL 4-INP 18324 T4F 20N
A4U23 1820-2724 Q IC LCH TTL ALS TRANSPAREMT DCTL 03295 SKT4ALSSTIBN
Al 8159-000% 9 1 RESISTOR-ZERD OMMS 22 AWG LEAD DIA 11802 YZ0 174
A4XD 1200-0639 8 4 SOCKET-IC-DIP 20-CONT DIP OIP-SLOR 01295 C8720-01
A4XUT0 1200-0639 8 SOCKEY-IC-DIP 20-CONT DIF DIP-SLDR 01295 CETR0-01
AAXLT4 1200-0587 1 1 SOCKET-IC-DIP 28-CONT DIP DIP-SLDR 0129% C8728-01 .
ALY1 $410-1386 8 1 CRYSTAL -QUARTZ 8,000 I'HZ HC-49./12-MLDR 28480 0419-1386

See introduction to this section for ordering information
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5

SERVICE

5-1. INTRODUCTION

This section contains the information needed to service the HP 5361B. Service information
includes troubleshooting procedures, diagnostics, theory of operation, component locators,
and schematic diagrams. The information contained in this section is organized as follows:

m Safety Considerations, Section 5-2: Describes the safety considerations applicable
during maintenance, adjustments and repair.

m Recommended Test Equipment, Section 5-4: Refers to test equipment specified in Table
B-1 of Appendix B (Recommended Test Equipment).

m Repairs and After Service Checks, Sections 5-5 through 5-9: Describes Hewlett-Packard
recommendations for preventing corrosion and electrostatic damages to printed-circuit
boards and assemblies. After servicing safety checks are also described.

m Service Accessories, Section 5-10: Describes the function and use of extender boards
available for testing printed-circuit boards, and provides a list of contents in an
available Service Accessories Kit.

m Schematic Diagram Symbols and Reference Designations, Section 5-11: Describes the
symbols used on the schematic diagrams and the reference designations used for parts,
subassemblies and assemblies.

m Identification of Boards and Assemblies, Section 5-13: Describes the method used by
Hewlett-Packard for identifying printed-circuit boards and assemblies, and lists all HP
5361B assemblies and their part numbers.

s Logic Symbols, Section 5-17: References to ANSI/IEEE standards.

m Troubleshooting, Sections 5-18 through 5-42: Provides troubleshooting information

and procedures, diagnostics information, signal tracing techniques that are designed to
isolate trouble to the assembly and then to the component group level.
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Disassembly and Reassembly, Section 5-43: Describes procedures for removal of covers
and assemblies to gain access to parts.

Theory of Operation, Section 5-49: Provides a block diagram description of the overall
instrument operation.

Description of User-Callable Diagnostics, Section 5-66: Lists and describes all of the
built-in diagnostics which can be used to verify various functional subsections of the
HP 5361B circuitry.

Detailed Circuit Descriptions, Section 5-133: Provides detailed description of the
circuits of each assembily.

Schematic Diagrams, Section 5-146: Provides front and rear panel views, top and
bottom internal views, an overall block diagram, and a schernatic diagram for each of
the circuit-board assemblies in the HP 5361B. Each schematic diagram includes a
component locator for each field-repairable assembly. Where applicable, test and
troubleshooting waveforms are placed adjacent to the schematic diagram.

5-2. SAFETY CONSIDERATIONS

Although this instrument has been designed in accordance with international safety
standards, this manual contains information, cautions, and warnings which must be
followed to ensure safe operation and to retain the instrument in safe condition. Service
instructions, and adjustment procedures requiring removal of the instrument top or bottom
covers, are for use by service-trained personnel only. To avoid dangerous electric shock, do
not perform any servicing or make any adjustments with the covers removed, unless
qualified to do so.

5-2

WARNING
THE AC POWER CIRCUITS TO TRANSFORMER T1, UNREGU-
LATED DC VOLTAGES ON THE MOTHERBOARD, AND REGU-
LATED DC VOLTAGES FROM THE POWER SUPPLY CIR-
CUITRY TO THE MICROPROCESSOR BOARD AND THE OS-
CILLATOR ARE ALWAYS ON WHEN AC POWER IS CON-
NECTED TO THE INSTRUMENT, EVEN WHEN THE POWER
SWITCH IS SET TO STANDBY. CONTACT WITH THESE CIR-
CUITS CAN RESULT IN PERSONAL INJURY OR DAMAGE TO
EQUIPMENT.
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WARNING
BEFORE APPLYING AC POWER, THE INSTRUMENT AND ALL
PROTECTIVE EARTH TERMINALS, EXTENSION CORDS,
AUTOTRANSFORMERS, AND DEVICES CONNECTED TO THE
INSTRUMENY SHOULD BE CONNECTED TO A PROTECTIVE
EARTH GROUNDED SOCKET.

ANY INTERRUPTION OF THE PROTECTIVE GROUNDING
CONDUCTOR INSIDE OR OUTSIDE THE INSTRUMENT OR
DISCONNECTION OF THE PROTECTIVE EARTH TERMINAL
WILL CAUSE A POTENTIAL SHOCK HAZARD THAT COULD
RESULT IN PERSONAL INJURY. INTENTIONAL INTERRUP-
TION IS PROHIBITED.

Any adjustment, maintenance, and repair of the opened instrument under voltage shouid be
avoided as much as possible and, if necessary, should be carried out only by a skilled person
who is aware of the hazards involved. Capacitors inside the instrument may still be charged
even if the instrument has been disconnected from its source of supply.

Make sure that only fuses with the required current and voltage ratings, and of the specified
type (normal blow, time delay, etc.), are used for replacement. DO NOT USE short-circuited
fuseholders or repaired fuses.

5-3. Safety Symbols

The safety symbols used on equipment and the manual are shown on the Safety
Considerations page at the front of this manual.

5-4. RECOMMENDED TEST EQUIPMENT

Test equipment recommended for testing and troubleshooting the HP 5361B is listed in Table
B-1 of Appendix B (Recommended Test Equipment). Substitute equipment may be used if it
meets or exceeds the required characteristics listed in the table.

5-5. REPAIRS AND AFTER SERVICE CHECKS
5-6. Cleaning Printed-Circuit Boards

After soldering a component to a printed-circuit (PC) board, HP recommends that you DO
NOT remove the flux from the soldered area. It has been found that after a hand soldering
operation, the solder flux from RMA-P2 (Rosin, Mildly Active) solder does no harm if left in
place on a PC board; the flux residue is inert and nonconductive. However, when the flux is
dissolved with a chernical, in an attempt to remove it from the board, it spreads over the
board, releasing several activators (chiorides, bromides, etc.). Now, instead of having a
harmless flux residue with the water soluble activators trapped inside, you have a potential
corrosion problem. If the instrument is stored in a humid environment, over time moisture
will be absorbed which can start the corrosion process. '

5-3
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5-7. Repair of Multilayer Circuit Boards

Multilayer circuit boards can be damaged if excessive heat or force is used when removing
or replacing parts. Static-free vacuum devices that pull the molten solder out of the circuit
board holes are required. With the solder removed, parts should be easy to remove without
excessive prying or pulling on components.

5-8. Electrostatic Discharge

Electronic components and assemblies in the HP 5361B can be permanently degraded or
damaged by electrostatic discharge. Use the following precautions when servicing the
instrument:

s ENSURE that static sensitive devices or assemblies are serviced at static safe work
stations providing proper grounding for service personnel.

m ENSURE that static sensitive devices or assemblies are stored in static shielding bags
or containers.

m DO NOT wear clothing subject to static charge buildup, such as wool or synthetic
materials.

m DO NOT handle components or assemblies in carpeted areas.

® DO NOT remove an assembly or component from its static shielding protection
until you are ready to install it.

m AVOID touching component leads. (Handle by the packaging only.)
5.9. After Service Product Safety Checks

The following safety checks must be performed after any troubleshooting and repair
procedures have been completed to ensure the safe operation of the instrument.

WARNING
RESISTANCE CHECKS DESCRIBED BELOW REQUIRE THAT
THE POWER CORD BE CONNECTED TO THE INSTRUMENT
AND THAT AC POWER BE DISCONNECTED. BE SURE THAT
THE POWER CORD IS NOT CONNECTED TO POWER BEFORE
PERFORMING ANY SAFETY CHECKS.

1. VISUAL INSPECTION. Visually inspect the interior of the instrument for any signs
of abnormal internally generated heat, such as discolored printed-circuit boards or
components, damaged insulation, or evidence of arcing. Determine and remedy the
cause of any such condition.

5-4
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GROUND CONTINUITY TEST. Plug the power cord into the rear panel power
module. (DO NOT connect the instrument to ac power.) Using a suitable ohmmeter,
check resistance from the instrument enclosure (chassis) to the ground pin on the
power cord plug. The reading must be less than 1Q. Flex the power cord while
making this measurement to determine whether intermittent discontinuities exist.

Check any indicated front or rear panel ground terminals marked, using the above
procedure.

INSULATION RESISTANCE TEST. Tie the line and neutral pins of the power cord
plug together. Measure the resistance from the instrument enclosure (chassis) to the
line and neutral pins of the power cord plug. The minimum acceptable resistance is
2MQ. Replace any component which results in a failure.

POWER MODULE CHECK. Check the line fuse and voltage selector card in the rear
panel power module to verify that the correctly rated fuse is installed and that the
instrument is properly set for the ac power source to be applied.

5-10. SERVICE ACCESSORIES

Service accessories to aid in troubleshooting the HP 5361B are available from
Hewlett-Packard. Table 5-1 lists the items in HP 5361B Service Accessory Kit. The list
includes the name, the HP part number, and a brief description of each item use.

Sevirice



Table 5-1. Service Accessories Kit (05361-67001) Contents

ACCESSORY HP PART NUMBER | DESCRIPTION AND USE

Extender Boards 5060-0175 50-pin dual connector extender board used for A1, A2,

{2 each} A3, A4, AB, and A6 assemblies.

Extender Board 05361-80050 60-pin dual connector extender board for A14 Assembly
(05361-60009).

NOTE: the A14 Assembly plugs into the XA9
connector of the Motherboard.

Extender Cable 05350-60102 SMB (male) to SMB (fernale) identical to W2 cable in the
instrument, but is not attached to a metal RF shielding
cover. Allows connection of AS Synthesizer Assembly
output (W2) to Microwave Module when A5 Assembly is
mounted on an extender board, outside of RF shielding
can.

i Test Cable 05350-60121 80° SMB (female} to BNC (male). Allows viewing of the
Microwave Module iF output (A12J1) with spectrum
analyzer or oscilloscope.

LO Test Cabie 05350-60120 90° SMB {maie) to BNC (male). Allows viewing of LO
output (W2) of A5 Synthesizer Assembly with a
spectrum analyzer.

HP-IP Verification 05361-13502 (5 1/4-inch) | 5 1/4-inch and 3 1/2-inch floppy discs with HP-IB

Flopply Discs 05361-13501 (3 1/2-inch) | Verification Tests written in BASIC.

Service Manual 05361-90003 This manual contains information that describes how to
test and repair the HP 5361B.

Operating and 05361-90018 This manual contains information that describes how to

Programming Manual

operate and program the HP 5361B.

5-11. SCHEMATIC DIAGRAM SYMBOLS AND

REFERENCE DESIGNATIONS

Figure 5-1 shows the various common symbols used on the schematic diagrams. At the
bottom of Figure 5-1, the identification system for reference designations, assemblies, and
subassembilies is shown.

5-12. Reference Designations

Reference designations are assigned to indicate the class and the location of printed-circuit
assemblies (boards), subassemblies (if any), and all of the component parts, as shown in the
example in Figure 5-1. Assemblies are assigned numbers in sequence, Al, A2, etc.
Component parts are numbered in sequence, from left to right, top to bottom, according to
the physical location on the board.

5-6
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Subassemblies within an assembly are given a subordinate A number. For example (see
Figure 5-1), rectifier subassembly Al has the complete designation of A25A1. For individual
components, the complete designation is determined by adding the assembly number and
subassembly number, if any. For example, CR1 on the rectifier assembly would have a
complete reference designation of A25A1CRI1.

5-13. IDENTIFICATION OF BOARDS AND ASSEMBLIES

5-14. Identification Markings On Printed-Circuit Boards

Printed-circuit boards in this instrument (see Figure 5-1) have three identification numbers:
an assembly part number, a revision letter, and a production code. The assembly part
number has 10 digits (such as 05350-60002) and is the primary identification. All assemblies
with the same part number are interchangeable. When a production change is made on an
assembly that makes it incompatible with previous assemblies, the part number is changed.

Revision letters (A,B, etc.) denote changes in printed—circuit layout. For example, if a
capacitor type is changed (electrical value may remain the same) and requires different

~ spacing for its leads, the printed-circuit layout is changed and the revision letter is
 incremented to the next letter. The production code is a four-digit seven-segment number

used for production purposes.

5-15. Identification of Multilayer Circuit Boards

Multilayer circuit boards with conductors in three or more layers have a rectangular pattern
of 4, 6, or 8 windows with single digits visible in the windows when the circuit boards are
held over a light. The square windows appear on both sides of the circuit board. The number
of identifiable numbers indicates the number of layers in the circuit board. For example, a
circuit board having four windows with “1” in one window, “4” in a second window (on the
opposite side), a “2” or “3” visible through the third window, and one blank window will
have three layers.

5-7
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5-16. Assembly Identification and Location

The assembly number, name and Hewlett-Packard part number of HP 5361B assemblies are
listed in Table 5-2. A top internal view of the instrument is shown in Figure 5-14.

Table 5-2. Assembly ldentification and Location

ASSEMBLY NAME HP PART NO.
Al Timebase Buffer/Power Supply Control 05361-60001
A2 Low Frequency input 05350-60002
A3 Counter 05361-60003
A4 Microprocessor 05350-60023
A5 Synthesizer 05350-60018
A6 IF Amplifier/Detector 05361-60006
A7 Keyboard/Display Logic 05361-60007
A8 { Motherboard 05361-60008
A9 Display/Driver 05350-60123
A10 Temperature Compensated Crystal QOcillator (TXCQ) Timebase 0860-0602

or Option 001 Oven Oschilator Timebase 10811-60111

or Cption 010 High Stability Oven Oscillator Timebase 10811-60211
At1 | HP-IB Interface 05350-60011
A12 Microwave Module (A12 Assembly/U1 Sampler) 05361-60012
A13 Power Input Meduie and Transformer 0860-0443
Al Gate Board 05361-60009

5-17. LOGIC SYMBOLS

Logic symbols used in this manual conform to the American National Standard publication
IEEE Standard Graphic Symbols for Logic Functions, ANSI/IEEE Std. 91-1984. This standard
supersedes MIL-STD-806B. Another useful reference source is the The TTL Data Book,
“Explanation of New Logic Symbols” by F.A. Mann (Texas Instruments Incorporated).

5-18. TROUBLESHOOTING

The following paragraphs contain troubleshooting procedures for the HP 5361B. The
procedures begin with overall troubleshooting procedures to isolate the problem to a specific
board assemnbly, followed by procedures for each of the field-repairable assemblies in the
HP 5361B. The troubleshooting procedures are listed in Table 5-3.

5-9

Service



Table 5-3. Troubleshooting Procedures

TROUBLESHOOTING PROCEDURE

SECTION NUMBER

Overall Troubleshooting

« Diagnostics

» Inference Chart

+ Assembly Troubleshooting Technigues

Power Supply Block Troubleshooting (A8 Motherboard/Part of A1)
Timebase Buffer Block Troubleshooting (Part of A1)

A2 Low Frequency input Assembly Troubleshooting

A3 Counter Assembly Troubleshooting

A4 Microprocessor Assembly Troubleshooting

A5 Synthesizer Assembiy Troublesheoting

AB IF Ampiifier/Detector Assembly Troubleshooting

A7 Keyboard/Display Logic Assembly Troubleshooting

A8 Display/Driver Assembly Troubleshooting

A11 HP-IB Interface Assembly Troubieshooting

Microwave Modute Troubleshooting (A12 Assembly/U1 Sampler)
A14 Gate Board Assembly Troubleshooting

5-19

5-29
5-32
5-33
5-34
5-35
5-36
5-37
5-38
5-39
5-40
5-41
5-42

Tests in Section 1.

Whenever repairs or adjustments are made, the instrument should be checked for proper performance.
Refer to the adjustments in Section 2, and to the Operational Verification procedures and Performance

WARNING

TROUBLESHOOCTING PROCEDURES REQUIRE INTERNAL. AC-
CESS TO THE INSTRUMENT WITH THE PROTECTIVE
COVERS REMOVED. THESE PROCEDURES MUST BE PER-
FORMED ONLY BY SERVICE-TRAINED PERSONNEL WHO

ARE AWARE OF THE HAZARDS INVOLVED.

5-10
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CAUTION
Electronic components and assemblies can be permanently
degraded or damaged by electrostatic discharge. Use the fol-
lowing precautions:

ENSURE that static sensitive devices or assemblies are ser-
viced at static safe work stations providing proper grounding
for service personnel,

ENSURE that static sensitive devices or assemblies are stored
in static shielding containers.

DO NOT wear clothing subject to static charge buildup, such
as wool or synthetic materials.

DO NOT handie components or assemblies in carpeted areas.

DO NOT remove a replacement assembly from its static
shielding container until you are ready to install it.

AVOID touching component leads. (Handle by the package
only.)

5-19. OVERALL TROUBLESHOOTING

Before removing the top cover of the instrument, the front panel diagnostic routines should
be used to identify the faulty assembly. Once a particular assembly has been identified,
exercising all of the diagnostic tests relating to it may help determine the specific portion of
circuitry that is at fault,

5-20. General Diagnostics and Extended Functions Information

There are 59 diagnostics/extended functions with identifying numbers from 0 to 99. All of
the diagnostics and extended functions are listed in Table 5-12, by order of the
diagnostic/extended function number. The difference between the diagnostics and extended
functions is described in the following paragraph.

The diagnostics are tests that allow you to verify operation of specific assemblies in the

HP 5361B; hence, diagnostics help you to troubleshoot and repair the HP 5361B. Extended
functions are parameter changers that allow you to customize and/or measure a specific
measurement factor such as gate width or local oscillator (LO) frequency for either an
INPUT 1 or INPUT 2 measurement. All diagnostics and extended functions for the HP 5361B
are described in detail starting at Section 5-66.

In some cases, a combination of both the diagnostics and extended functions must be used to
enable troubleshooting.

5-11
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NOTE
The terms “diagnostic” and “extended function” are the
same when used for troubleshooting purposes; thus,
the term diagnostics, which is more appropriate for
troubleshooting, is used throughout this service section
when feasible.

The diagnostics in the HP 5361B have been designed using the kernel technique (that is, the
diagnostic test relies on not more than one untested assembly to perform the test). Therefore,
it is important to know the status of all the assemblies involved in a particular test in order
to confirm a diagnosis. The arrangement of the Self Check tests, and the Inference Chart
shown in Figure 5-2 facilitate this.

There are three types of diagnostics:

1. Power-Up Self Test: A sequence of tests automatically executed on power-up. These
tests include subsets of the user-callable diagnostics. (Refer to Section 5-27.)

2. User-Callable Diagnostics: Individual tests which can be initiated manually or via
the HP-IB. (Refer to Section 5-66.)

3. Self Check: A sequence of tests executed by pressing the Self Check/Cal key. The
Self Check tests are a subset of the user-callable diagnostics. (Refer to Section 5-28.)

The user-callable diagnostics that are primarily used for for testing, troubleshooting, and
repairing are listed in Table 5-4, by order of the assembly number tested.

The Power-Up Self Test, Self Check, and Diagnostic (DIAG) routines execute individual tests
in a sequence that verifies assemblies in a critical order. For example, the tests first verify

that the timebase is functional before attempting to verify that the low frequency circuitry
can count the timebase signal.

5-12
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Table 5-4. User-Callable Diagnostic Functions Used for Troubleshooting

ASSEMBLY DIAG OR

TESTED NAME EFUN NO.
A1/(P/O A8) Timebase Verification 10
AB/(P/Q A1) Power Supply Verification 11
A2 Low Frequency 50 Q Verification 20
Low Frequency 1 MQ Verification 21
A3 Display Interpolator Short Calibration 07
Display interpolator Long Calibration o8
Display Interpolator Measurement 09
MRC Channel A Verification: 10 MHz Timebase 30
MRC Channel B Verification: 35 MHz 3
interpolator Check 32
A4 Firmware Revision Code 40
RAM Test 41
ROM Test 42
Repeated Reset 43
A5 LO Synthesizer Verification: 29.5 MHz and 35 MHz 50
LO Synthesizer Verification: User-Enterad Frequency 51
LO Synthesizer Sweep 52
L.O Synthesizer Lower and Upper Frequency Bounds 53
AB iF Verification: 35 MHz; Disable input 1 and IF 60
IF Verification: 35 MHz; Disable Input 1 65
A7 Keyboard Test 70
Display Test 71
ANl HP-IB Test 80
Al4 Display Gate Bias Error 34
Gate Bias Calibration . 54

5-21. Diagnostics Inference Chart

Once a particular assembly has been identified as failing a diagnostic or self test routine, the
operater should refer to the Diagnostics Inference Chart, Figure 5-2, to determine further
checks to perform. The “flow” of the Inference Chart is from left to right. In order to verify a
particular assembly, all assemblies in the direct path to the left of the suspect assembly
should be verified. For example, if executing a Self Check resulted in displaying an A6
assembly failure (DIAG 60, 61, 62, 63, 64, or 65 failure), the next step would be to verify the
A4, A1, A3, and A5 assemblies, using the associated diagnostics. In addition, for any Al4
failures (DIAG or EF 34 and 54), the next step is to verify the A4, All, A3, and A6
assemblies using the associated diagnostics.

5-13
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Figure 5-2. Diagnostics Inference Chart

It is important to understand that the diagnostic routines are not foolproof. In some cases,
it is not feasible to test 100% of a given circuit. These cases are pointed out in the
appropriate troubleshooting procedure. It is also possible that the circuitry employed to
test the board may cause a diagnostic test failure, even though the HP 5361B continues to
make correct measurements. The possibility of test circuit failure has been minimized, but
it is possible for this type of failure to occur. The only assembly which is not tested in

some form by the diagnostics is the Microwave Module (A12 Microwave Assembly/U1
Sampler).

Refer to Section 5-66 for detailed information on every diagnostic.

5-22. Assembly Troubleshooting Techniques

In most cases, signal measurements can be made with a high impedance oscilloscope probe.
It is important to minimize capacitance loading effects by using the appropriate probe. (Refer
to Table B-1, Recommended Test Equipment, in Appendix B). In addition, it is crucial that

minimal ground lead lengths be used. Following these precautions will aid in achieving
oscilloscope displays which match the waveform illustrations shown in this manual.

5-14
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In many cases, dc bias voltages are noted in the troubleshooting procedures or on the
schematics. These voltages will vary due to typical variations from component to
component. However, it is helpful to verify that an active component is appropriately biased
to determine if it is faulty. Generally look for relatively large deviations from these dc values
to indicate a potential fault.

The troubleshooting procedures for each assembly are arranged in the following order:
1. Possible symptoms which may appear if the assembly is faulty.
2. A list of diagnostic tests that pertain directly to the assembly.
3. Points to consider when troubleshooting the assembly.
4. Power supply voltages to verify on the assembly.
5. Inputs to the assembly to be verified.
6. Outputs from the assembly to be verified.
7. A general approach to verifying the assembly operation.

In the following troubleshooting procedures, reference is often made to physical locations of
components (for example, the right leg of a resistor, the bottom leg of an inductor, etc.).
Additionally, reference will be given in terms of actual circuit locationy; that is, the base of
Q1, junction of R1 and C12, etc. All physical locations discussed in procedures and in tables
are referenced looking toward the component side of the board, with the board oriented in
its normal plugged-in position in the instrument (that is, the board is in its upright position
with the instrument’s front panel facing the operator). It is assumed that the board in
question, where applicable, is mounted on an extender board (HP P/N 5060-0175 or
05361-60050, as applicable). (See Table 5-1.)

While diagnostics may be individually called from the front panel, they are best used in
particular combinations and sequences to obtain the maximum amount of testing and
troubleshooting information. Detailed descriptions of the user-callable diagnostics begin in
Section 5-66. For information on using the user-callable diagnostics, refer to Sections 5-23
through 5-28 and the troubleshooting procedures in this section (Section 5).

5-23. Diagnostics Mode Entry (Not for HP-IB Only Diagnostics)
The diagnostics mode may be entered by pressing the front panel Extended Function key
once. After the key is pressed, the HP 5361B will carry out the current diagnostic routine.

The current diagnostic is the last one called by the user, or if the HP 5361B has just been
turned on, Diagnostic 1 (Self Test — Front Panel only).
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The diagnostic mode may also be entered by using the parameter entry mode, which allows
you to change the diagnostic number. A new diagnostic number (from 1 to 99) may be
entered using the following key sequence:

Set/Enter,

Extended Function,

digit(s) (Function/Data keys),
Set/Enter

For example, to enter the diagnostic mode and set Diagnostic 32 (Interpolator Check, A3
Counter Assembly), prsss the following key sequence:

Set/Enter
Extended Function
3

2

Set/Enter

The HP 5361B display contents will depend on the diagnostic in progress. Most of the
diagnostic displays will show “FUNC XX” or “F XX” in the message portion on the
right-hand side of the display (where XX represents a diagnostic number from 01 to 99).
Most displays will also include the assembly number, preceded by the letter “A”, just to the

left of the diagnostic number. For example, the DIAG (or FUNC) 60 display will show “A6"
just to the left of “F 60”.

Once the diagnostic mode is entered, the diagnostic number may be changed by using the
key sequence described above, or by pressing the INC (increment) or DEC (decrement) key
to move through the list of diagnostics in numerical order (exceptions: DIAG 98 and 99
cannot be entered using INC or DEC keys; once entered, DIAG 70 cannot be exited using the
INC or DEC keys). If the diagnostic mode is entered by pressing the Extended Function key
- without using the Set/Enter key sequence, the last test entered will be executed. When the

HP 5361B is first powered on, the diagnostic mode defaults to the following settings: DIAG
1,0FF.

5-24. Diagnostics Mode Exit and Special Conditions

For most diagnostics, the diagnostics mode can be exited by pressing Extended Function key
a second time, or by pressing the Reset/Local key. There are some exceptions, however, in
which the Extended Function key cannot be used to exit the mode because the key is used
for other functions during the test. In these cases, pressing the Reset/Local key will exit the
mode. Note that if the Reset/Local key is pressed to clear an “OUT OF RANGE 3 ERROR”
(resulting from the entry of an invalid HP-IB address or Manual Center Frequency value),
the error will be cleared and the diagnostic number will be exited at the same time.
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There are also a few diagnostics which have special conditions attached to their use; for
example, some diagnostics are not accessible via HP-IB. Table 5-5 lists these and other special
conditions. Refer to Section 5-26 for more information on the diagnostics not available over

the HP-IB.

Table 5-5. Special Diagnostic Conditions

DIAGNOSTIC

SPECIAL CONDITION

DIAG 1 - Self Test

DIAG 41 -RAM Test

DIAG 42 - ROM Test
DIAG 43 - Repeated Reset

DIAG 51 - LO Verification,
User-Entered

DIAG 61 - Check Levet Detector

DIAG 70 - Keyboard Test

DIAG 80 - HP-IB Verification
DIAG 98 - Keyboard Lockout

DIAG 89 - Display Lockout

Frequency via HMP-1B only.

Not accessible via HP-IB. (Refer to Section 5-26 for explanation.}
Not accessible via HP-IB. (Refer to Section 5-26 for explanation.)
Not accessible via HP-IB. {Refer to Section 5-26 for explanation.)
Not accessible via HP-IB. (Refer to Section 5-26 for explanation.)

a) Set/Enter key interpreted as “17;
Press Reset/Local key to exit.

b) Parameter entry possible after enabling. Defaults to current LO
frequency when enabiled.

Reset/Local key exits, clears overload status fiag; Set/Enter key
exits, leaves overload status flag as is.

Pressing Extended Function key displays message, but will not exit;
Reset/Local key must be pressed to exit. INC and DEC (arrow) keys
can be used to enter, but nat to exit.

Not accessible via HP-IB. (Refer to Section 5-26 for explanation.)

Once enabiled, counter automatically retums to measurement mode.
Special key sequence is required to exit, all other keyboard entry is
ignored. (Refer to Section 5-131.)

Once enabled, counter automatically returns to measurement mode.
Keyboard functions normally while display is disabled. Spacial key
sequence is required to exit this mode. (Refer to Section 5-132.)

5-25. Invalid Diagnostic Numbers

If you attempt to enter an invalid diagnostic number via the HP-IB, the HP 5361B will
display the message: “NOT AVAILABLE FUNC XX”, where XX represents the invalid
number. The only exception is if 00 is entered as the diagnostic number, in which case the
HP 5361B will automatically default to DIAG 1. If the INC or DEC key is being used to
move through the list of diagnostics, the HP 5361B will display the “NOT AVAILABLE"
message until the next valid diagnostic in the sequence is reached.
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5-26. Calling Diagnostics Over the HP-IB

Most of the user-callable diagnostics available from the front panel are also available over
the HP-IB by using the “EFUN", “EFUNPARM”", and “EFUN?” commands. Diagnostics are
enabled over the HP-IB using the “EFUN” command. For example, the command
“EFUN,32,0N” will cause the HP 5361B to cycle through the Interpolator Check until the
command “EFUN,OFF” is sent. Diagnostic results can be obtained over the HP-IB by using
the EFUN? command. The EFUNPARM command is used only with EFUN 51 to allow you
to enter a frequency parameter for local oscillator verification. Refer to Section 4 (Remote
Operation via the HP-IB) in the Operating and Programming Manual for detailed
information on use of the HP-IB. Five diagnostics are not available over the HP-IB, because
they may erase needed memory or reset hardware. The diagnostics not available are:

DIAG 1: Self Test

DIAG 41: RAM Test

DIAG 42: ROM Test

DIAG 43: Repeated Reset
DIAG 80: HP-IB Verification

5-27. Power-Up Self Test

When the HP 5361B is powered up, an automatic internal check (an expanded version of
DIAG 43 Repeated Reset) is made of several major components, including the
microprocessors and related circuitry. During this cycle, all front panel display segments and
annunciators will light for about 3 seconds, after which the current HP-IB address will be
displayed for about 15 seconds. On successful completion of all tests, the normal
measurement display will appear.

The failure messages for the Power-Up test will depend on which diagnostic fails (similar to
DIAG 43). Refer to the descriptions of the individual diagnostics for examples of the possible
failure messages resulting from a Power-Up test failure (refer to Section 5-66).

If any test fails during the Power-Up sequence, the failure message will remain until the user
presses the Reset/Local key. At that point, the next test is executed (if possible). By pressing
the Reset/Local key, most failures can be bypassed to allow the HP 5361B to proceed with
the Power-Up test sequence. When the last test is complete, the HP 5361B will proceed to the

normal operation mode, if possible. Refer to troubleshooting procedures in this section if a
failure message appears during the Power-Up sequence.

During the power-up cycle, the HP 5361B performs the following test sequence:
1. Turns on all Display segments and annunciators.
2. DIAG 41 - RAM Test.

3. Initializes input/output ports.
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Initializes RAM.

DIAG 42 - ROM Test.

DIAG 01 - Self Test:

a. DIAG 11 - Power Supply Verification

b. DIAG 10 - Timebase Verification

¢. DIAG 30 - MRC Channel A Verification: 10 MHz Timebase

d. DIAG 50 -~ LO Verification: 29.5 MHz, 35.0 MHz

e. DIAG 31 - MRC Channel B Verification: 35 MHz

f. DIAG 60 - IF Verification: 35 MHz; Disable INPUT 1 and IF
DIAG 32 - Interpolator Check
DIAG 20 - Low Frequency 50Q Verification: 35 MHz

i. DIAG 21 - Low Frequency 1MQ Verification: 35 MHz

j. DIAG 54 — Gate Bias Calibration

DIAG 80 ~ HP-IB Verification, and display address or a message indicating that
HP-IB is not installed.

Sets instrument status and annunciators to default conditions: Counter mode
measuring from INPUT 1.

Checks for external reference, overload: update annunciators.
Tests for HOLD mode: if s0, display “HOLDING—" message.
Tests for lockouts in effect: if so, display lockout message.
Sets current diagnostic number to 1.

Begins measurement.

In addition to failure messages, the HP 5361B may display “HP-IB NOT INSTALLED” if the
ribbon cable from the A11 HP-IB Interface Assembly to the A8 Motherboard Assembly is not
properly connected.
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When performing the Self Test over the HP-IB using the “TEST?” command, only the first
failure result will be returned over the bus, then the HP 5361B will exit the Self Test routine.

5-28. Self Check/Cal

When the Self Check/Cal key is pressed, a particular sequence of diagnostics (a subset of the
user-callable diagnostics) is executed to test the measurement circuitry of the HP 5361B. This
diagnostic performs the same sequence of tests as DIAG 1 (Self Test), but will only perform
the test sequence once, and will show a different set of display messages.

The Self Check diagnostic routines are arranged so that each routine involves only one

untested assembly. The Self Check routines and the order in which they occur are shown in
Table 5-6.

Table 5-6. DIAG 1 Self Test Sequence

ASSEMBLY
DIAG NUMBER TEST TESTED

DIAG 11 Power Supply Verification A1/A8
DIAG 10 Timebase Verification Al
DIAG 30 MRC CH A Verification: 10 MHz Timebase A3
DIAG 50 LO Verification: 29.5 MHz, 35.0 MHz A5
DIAG 31 MRB CH B Verification: 35 MMz A3
DIAG 60 IF Verification: 35 MMz, Disable INPUT 1 and IF AB
DIAG 32 interpolatpor Check A3
DIAG 20 Low Frequency 508 Verification: 35 MHz A2
DIAG 21 Low Frequency 1MQ Verification: 35 MHz A2
DIAG 54 Gate Bias Calibration At4
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If the instrument passes Self Check, it will display the “pass” messages (listed below) for
approximately 3 seconds then return to its previous measurement mode. The following pass
messages are displayed:

PASS 35 000 Oxx SELF
PASS 35 000 0** LVL SC

If the instrument fails Self Check, it will display one of two “fail” message formats. If
instrument fails DIAG 11, 10, of 32, the following fail messages are displayed:

FAIL POWER Al SELF
FAIL TIMEBASE A1l SELF
FAIL INTERPOL A3 SELF

If any of the other Self Check tests fail, the message format is as follows:
FAIL xx xxx xxx Ay SELF

where x’s are random numbers, and y is the number of the assembly involved in the failure.

If the Self Check passes, the instrument automatically returns to its previous measurement
mode. If a Self Check failure occurs, the fail message will remain on the display, and the
instrument will wait for the Reset/Local key to be pressed. Pressing the Reset/Local key
causes the instrument to proceed to the next test in sequence, which will be performed, if
possible. In this way, the user can scroll through all of the diagnostics in the Self Check
sequence, even though one or more of the tests may be failing.

When performing the Self Check over the HP-IB using the “TEST?" command, only the first
failure result will be returned over the bus, after which the instrument exits the Self Check
routine.

5.29. POWER SUPPLY BLOCK TROUBLESHOOTING
(A8 AND PART OF Al)

WARNING .
IF THE W8 RIBBON CABLE FROM THE A7 KEYBOARD/DIS-
PLAY LOGIC ASSEMBLY TO THE A8 MOTHERBOARD/POWER
SUPPLY REGULATOR ASSEMBLY IS DISCONNECTED, THE
POWER SUPPLY CIRCUITS WILL ALWAYS BE ON WHEN THE
INSTRUMENT IS CONNECTED TO AC POWER.
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5-30. Fuse Replacement

There are four fuses in the HP 5361B. One fuse (line fuse, F1) is located on the rear panel in
the Line Power Module (A13). Two fuses (A8F1, A8F2) are located on the A8 Motherboard
Assembly. The remaining fuse (J2F1) is located in the front panel BNC connector for

INPUT 2.

The primary or main line fuse (F1) protects the instrument from excessive current. To replace
the line fuse (F1), perform the following (see Figure B-1 of Appendix B in the Operating and
Programming Manual):

1.  Remove the ac power cord from the rear panel.

2. Slide the clear plastic cover over the ac power cord male connector, exposing the
fuse.

3. Pull on the tab labeled “FUSE PULL” to pry the blown fuse out of the holder.

4. Remove the blown fuse and push the FUSE PULL tab to its original position.

5. Insert the replacement fuse in the holder and slide the plastic cover over the fuse.
AB8F1 protects the fan. An open A8F1 can be detected by failure of the fan to operate during
normal operation. A8F2 protects the +15V secondary. An open A8F2 can be detected by
checking the +15V test point at the Power Supply Test Connector (A8]7). Replacement of
these fuses requires desoldering the blown fuse and soldering in the replacement.

The J2F1 fuse protects the low frequency port, INPUT 2. Refer to the OPERATOR’S
MAINTENANCE section of Appendix B in the Operating and Programming Manual for
replacement instructions for this fuse.

Part numbers for replacement fuses can be found in Table 3-3, Replaceable Parts.

5-31. Failure Symptoms

The two most probable power supply failure symptoms are as follows:

® Anopen AC Line fuse (F1) in the rear panel Line Power Module.

m Incorrect voltage level for a particular power supply voltage, indicated by a Diagnostic
11 (A1 Power Supply Verification) failure message during power-up.

When verifying power supply voltages in the HP 5361B, it is recommended that as many
measurements as possible be made at the Power Supply Test Connector (A8]7) located on
the motherboard. The test pin circuitry is designed so that accidental shorting at these pins
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will not damage the power supply circuit. In addition, provisions have been made to
measure the current being supplied by the circuitry. The difference between voltages
measured at the “V/X” test point and the corresponding “1/X” test point divided by the
current sense resistor value found on the A8 schematic diagram will give the current
supplied. Refer to Table 5-8, Power Supply Test Connector Voltages.

BLOWN REAR PANEL LINE FUSE. First verify the proper orientation of the line voltage
selector card in the Line Power Module on the rear panel. Once this has been checked, plug
the HP 5361B into a variable transformer and slowly increase the voltage, monitoring the
current. Use the variable transformer to supply enough current to locate a short circuit, but
not blow (or open) the main fuse. Typically this current should be about one-third of that of

the ac line fuse current rating.

The transformer secondaries are connected to the instrument at A8J8 and A8J9 via cable W8.
Disconnecting these connectors one at a time may help isolate which secondary is shorted.
The transformer may be shorted or open internally (if it is open, the fuse will probably not
be blown, but the HP 5361B will not power ON).

Incorrect voltages at the test connector may be caused by a transformer unable to supply
sufficient current for the load. Apply power with a variable transformer to the instrument
with the W8 cable connectors at both A8]8 and A8]9 disconnected, and verify that the
current is nearly zero amperes. Check the output of the transformer secondary with an

oscilloscope.

The unregulated voltages in the instrument and their ranges are shown in Table 5-7.

Table 5-7. Unregulated Voltages

ALLOWABLE RANGE
TEST POINT (ON A8) SIGNAL NAME (normal fine voltage applied)
C19(+) +5V UNREG +#6t0+10V
Ci8(-) -5.2V UNREG ~§to-10V
C3(+) +15V UNREG +16t0 +25V
Ca(-) ~24V UNREG 271045V

Problems with these unregulated voltages could be caused by shorted diodes in the rectifiers
or shorted capacitors C3, C19, C18, and C4. Also, the A1 Assembly uses these unregulated
voltages. It may be helpful to remove the A1 Assembly to help isolate the source of the

problem,
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POWER SUPPLY OUT OF RANGE. The following procedures assume that the instrument
is in a state where it can be connected to an ac power line and powered ON without blowing

the rear panel fuse. Use the normal line voltage (not a variable transformer) for the following
troubleshooting procedure.

The pass or fail indication of Diagnostic 11 (Power Supply Verification) is a quick check of
the status of the power supplies without having to remove the cover of the instrument. In
addition, once the cover has been removed, the red LED at the top of the A1 Assembly
indicates the status of the power supply. The LED should be on when the HP 5361B is in the
Standby (STBY) mode. When the HP 5361B is switched to ON, the LED should be off. If the
LED stays on during normal operation, or is off in Standby mode, there is a fault in the
power supply. The status circuit will detect problems in most cases, however, the Power
Supply Test Connector voltages should be verified for a thorough check.

If the LED does not function as described above or Diagnostic 11 (Power Supply
Verification) fails, probe the test connector to determine which supply is faulty. The current.
sense/voltage sense measurements (for example, I/+5 and V/+5, etc.) are useful to
determine if the +5V, 5.2V, or +15V supplies are being current limited. Refer to Table 5-8.

Check the +5V reference at TP4 on Al (+4.94V to +5.06V). Also check the +12V at TP5 on Al
(+11.2V to +12.8V). If either of these references is not correct, check the appropriate regulator

(A1U1, A1U2). Both of these voltages must be operative for the A1 Power Supply Control
circuit to function properly. '

If the +5V, -5.2V, or +15V supply is faulty, check the regulator circuitry on the A1 Assembly
as outlined below.

+5V REGULATOR. Note that this supply is different from the +5V uP Standby RAM supply
and timebase supplies located on the timebase buffer portion of the A1 Assembly. The

+5V uP Standby RAM supply is connected to the +5V supply via CR1 on the A8
Motherboard Assembly. The +5V supply will serve as a backup only if the +5V uP regulator
fails (opens).Determine if another assembly is faulty, causing the +5V supply to be pulled
down. Table 5-9 lists the assemblies which use the +5V supply.

Verify the unregulated +5V at the positive terminal of A8C19 (+6V to +10V). The voltage
should never drop below +5.2V. Locate the analog OR gate node for the +5V regulator
(anode of CR12). For normal operation, CR12 should be forward biased and U14D should
control the node. The voltage at U14D(13) should be close to that of TP4, causing the
U14D(14) to be low enough to forward bias CR12. ‘

Since the +5V regulator circuit is a “foldback” type of regulator (refer to the detailed circuit
description), it is difficult to determine if the supply is current limited by measuring the
voltage across the current sense resistor on the A8 Motherboard Assembly. The best method
to determine if the supply is current limited is to determine which circuit is controlling the
analog OR gate node (on the A1 assembly).
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Table 5-8. Power Supply Test Connector Voltages

SIGNAL NAME VOLTAGE RANGE COMMENTS
V/i+5uP * +4.70 to +5.25V Located on timebase buffer portion of A1 Assembly.
Vi-24 * -22.6 to —-25.8V Standard timebase TCXO, or warm Option 001 or 010.
~23.0 to -30.0V Cald Option 001 or 010
V/+12PS * +11.2to +12.8V
REF/+5 * +4.94 t0 +5.08V
Vi+15 +14,75 1o +15.25V
/+15 (The difference in voltage between this test pin and V/+15 [(I/+15) ~ (V/+15)] should be
+0.15 to 0.50 voits.)
V/+508C * +4.60 to +5.25V internal timebase reference,
0to +0.5V External timebase reference
(located in timebase buffer portion of A1 Assembly},
V/+1208C * +11,25 to +12.50V Internal timebase reference.
D to +0.5V External timebase reference
(focated in timebase buffer portion of A1 Assembly).
Vi+3 +2.97 to +3.03V Adjustment on A3 Assembly.
V/-FAN -16.5 to -20.0V 30 seconds after power on.
//+5 (The difference in voltage between this test pin and V/+5 [{I/+5) — (V/+5)] should be
+0.05 to +0.18 volts.)
Vi+5 +4.93 to +5.07
y-5.2 (The difference in voltage between this test pin and V/-5.2 [(/-5.2) — (V/-56.2)] should be
-0.15 to ~0.27 volts,)
V/-5.2 ~5.11 10 -5.28V

* Denotes that this supply is active in Standby mode.

The remaining portion of the +5V regulator circuitry is devoted to controlling the
microprocessor Reset (L_uP_RST) and Non-Maskable Interrupt (L_uP_NMI), and turning the
LED on if there is a failure with the +5V regulator. Check that A1U8C(14) is HIGH (about
+5V) when A1U14D is controlling the analog OR gate node (AICR12 is forward biased).
A1U8C(14) should go low when the HP 5361B is switched to Standby, interrupting the
processor to store state variables before power completely goes away.

A1USD monitors the voltage across A1ICR12 exactly as A1USC does. Verify similar operation
of these two comparators by monitoring their ouptuts when switching from STBY to ON,
and vice versa. The logic high for ATU8D(13) should be +12V, and logic high for A1U8BD(14)
should be +5V. When measuring at A1TU8D(13), use a 10MQ probe such as the HP 10014A
since the pull-up impedance is 2.15 MS
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If the instrument fails to power up properly or fails to save constants when switched to
Standby, and the A4 Microprocessor Assembly has been verified, the problem may be due to
the reset circuitry for the microprocessor. Figure 5-3 shows the relationship between the
L_uP NMI signal and the L_uP_RST signal at power on and power off. Verify that these
signals have the appropriate timing relationship. The setup notes in the figure are for use
with an HP 1744A Storage Oscilloscope. If the correct timing is not observed, the problem
probably is caused by A1U7D and A1U8D, or A1USC.

Verify A1Q20, A8Q1, and A8Q10 by checking base-emitter and collector-emitter voltages.
The collector-emitter voltage of the series pass transistor A8Q10 should never exceed 10V.
A1CRé6 should be forward biased when the HP 5361B is in Standby.

CH A
TURN ON (L P NMb
20 MSEC/DIV SWEEP /

CH A U8 PIN & VERT GAIN =2V /A
CHBU7 AN 3 USING 101 PROBE

0:1 100174 PROBES 00 msec <t<200 msec
TRIG ON + CH A .

NORMAL, SINGLE CH B : I
CHOP MODE (L uP RST : J

CH A
L P MY

TURN OFF
10 uSEC/DIV SWEEP

EVERYTHING ELSE. SAME AS :
ABOVE EXCEPT TRGGER ON :
NEGATIVE EDGE OF B oH B : \

(L P RST)

50 ws <1<90 umec  \
Namsrrmm——

WO SN

Figure 5-3. L_uP_NMI and L_uP_RST Timing Diagram

+15V REGULATOR. Determine if another assembly is causing the +15V supply to be pulled
down. Refer to Table 5-9 to determine which assemblies use the +15V supply.

Check the +15V UNREG voltage at the positive terminal of A8C3 (+16V to +25V). Next,
check that A1CR11 is forward biased and A1U14A is controlling the analog OR gate node of

the +15V regulator. The voltage at A1U14A(2) should be close to that of AIU14A(3), causing
the output at A1U14A(1) to be low enough to forward bias A1CR11.
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If the difference between the 1I/+15 and V/+15 lines is greater than 0.85V (as verified at the
Power Supply Test Connector on A8), the supply is current limited causing A1Q12 and Q13
to pull the analog OR gate node to ground, thereby controlling the node. In this case, CR11
should be forward biased. Check A1Q10 and A8Q7 for proper junction voltages. The
collector-emitter junction should never exceed 25V. A1CR9 should be forward biased when
the HP 53618 is in Standby.

-5.2V REGULATOR. Determine if a fault on another assembly is loading the supply. Refer
to Table 5-9 to determine which assemblies use the -5.2V supply.

Verify the -5.2V UNREG voltage at the negative terminal of A8C18 (-6V to —10V). On the Al
Assembly, check that A1CR29 is forward biased and controlling the analog OR gate node.
A1U14B(5) and A1U14B(6) should be close to ground potential; thus, A1U14B(7) should stay
low enough to to keep A1CR29 forward biased.

If the difference between the 1/-5.2 and V/-5.2 lines is greater than -0.6V (as verified at the
Power Supply Test Connector, A8]7), then the -5.2V supply is current limited and A8Q9
should be on, controlling the analog OR gate node. The A8Q9 collector-emitter voltage
should not exceed 10V. A1CR8 should be forward biased only when the instrument is in
Standby.

The remainder of the A1 circuitry consists primarily of the -52V Current Limit and Drive
circuits.

If power is not available at the Microwave Module, verfiy the microwave module turn off
circuit (A8Q1, A8Q3, A8Q4, and A8Q5). These transistors turn off two of the dc supplies
(+5V SW, +13V SW) to the A12 Microwave Module Assembly during certain measurements.
The supplies should be OFF when the HP 5361B is set for INPUT 2 measurements, and ON
when the HP 5361B is set to INPUT 1. The “SLEEP” HP-IB command will also turn off these
supplies.

The fan circuitry is divided between the A8 and A1 assemblies (A1Q22, A8Q2, and A8QS6).
Check the junction voltages of these transistors to locate a faulty transistor.

A8U1 provides -24V regulation. It is recommended that the bottom cover be removed to
probe this regulator when troubleshooting the -24V supply.
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Table 5-9. Assemblies and Corresponding Power Supplies

POWER SUPPLY
+5V +5V +5V +15V +13V -5.2v —24V +5V +12V
ASSEMBLY sSw uP sw oscC osC
At* X X X X X X
A2 X bl
A3 X X
Ad X X
A5 X Wk X X
AB X X X
A7/AS X X
AB w* X X X X X X X X X
A10 X X X
Al X
Al2 X X X
A14 X X
*The voltage lines of A1 Power Supply Control circuit are for voltage sense purposes only. The A1 circuit
draws no current from the voltage sense lines during normal operation.
**The indicated power supply is routed to the listed assembly, but it is not used on the assembly.
Al power supply lines run via the A8 Motherboard connectors.
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L 5-32. TIMEBASE BUFFER BLOCK TROUBLESHOOTING (PART OF Al)

Possible symptoms of a faulty Timebase Buffer circuit:
s No reference signal at rear panel (10 MHz Out, 1 MHz Out).
m Failure on Diagnostic 10, but the HP 5361B functions properly otherwise.

m Option 001 or Option 010 always indicates “cold” or “warm”. (This symptom could
also originate in the timebase oscillator itself.)

= HP 5361B fails to recognize an external reference.

= HP 5361B always displays 00 000 000 000. (The 16 MHz reference signal is not present.
This may also be a fault in the timebase oscillator.)

Diagnostics that may indicate a fauity Timebase Buffer circuit on Al Assembly:

m Failure on Diagnostic 10: Timebase Verification, but HP 5361B functions properly
otherwise,

m Failure on Diagnostic 11: Power Supply Verification. (Refer to Power Supply
Troubleshooting, Section 5-29.)

m Diagnostic failures on the A2 through A7 assemblies. (See the Inference Chart, Figure
5-2.)

m Self Check or Diagnostic 1 failure.

Some important points to keep in mind when troubleshooting the Timebase Buffer are as
follows:

m  Most of the circuitry involves detecting and conditioning the external reference signal.
Verify that the HP 5361B works with the internal timebase before attempting to
troubleshoot this circuit.

m  The microprocessor power supply (+5V xP) is on this board. If this supply is faulty,
the HP 5361B may not power up at all.

s The 10 MHz timebase is essential for the A3 and the A5 assemblies to function properly.
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Before attempting to troubleshoot any portion of this block, verify the power supply
voltages listed in Table 5-10.

Verify that the internal 10 MHz signal is correct by tracing the signal flow from U10B(5)
through U10A, and out to the line drivers (U9A, B, and C). This should be done without an

external reference connected to the rear panel.

Connect an external reference (1, 2, 5, or 10 MHz source) to the rear panel Ref Ext In
connector, A8J1. If the HP 5361B will not recognize an external reference, trace the signal
path from the EXT REF IN point at C44 to the output of U4D(11). (See the waveforms in P/O
Figure 5-18.) Verify that TP3 is logic low (0 V) when an external reference is connected. Also
check that TP2 is logic low {assuming that 10 MHz was verified at pin 3 of U10A).

Table 5-10. Timebase Buffer Block Supply Voltages Verification

SIGNAL NAME TEST POINT VOLTAGE RANGE | CONDITION OR COMMENT
+12V OSC Coliector of Q8 {top leq) +11.25 to +12.6V | Critical for Option 001 or 010,
+5V OSC Collector of QB (right leg) +4.60 to +5.25V Critical for standard timebase.
+5V uP Output leg of L5 (top leg) +4.70 10 +5.25V
+8V Output leg of L4 (top leg) +4.65 to +4.25V
+5vV D1 Output leg of L6 (top leq) +4.65 to +5.25V
+8v D2 Output teg of L3 (top leg) +4.65 to +5.25V
+15V UNREG Upper leg of U13 +16 to +25 Vdc Full wave rectified, unregulated.

with up to
0.75 Vp-p ripple.
+5V UNREG input side of LG (bottom leg) +6 t0 +10 Vde Full wave rectified, unregulated.
with up to
0.6 Vp-p ripple.
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5-33. A2 LOW FREQUENCY INPUT ASSEMBLY TROUBLESHOOTING

Possible symptoms of a faulty A2 Assembly:
m The HP 5361B counts on INPUT 1, but not on INPUT 2.

®m The HP 5361B fails to count in both the 502 and 1M channels: the input fuse J2F1 is
bad, there are connector problems, or power supply problems. In addition, check that
the A3 Assembly is counting properly (Diagnostics 30: MRC CH A Verification and
Diagnostic 31: MRC CH B Verification). See the Inference Chart, Figure 5-2.

m  The HP 5361B fails to count properly on either the 50Q2 or the IMQ channel: a

component or components are faulty in the appropriate amplifier/signal conditioning
chain.

Diagnostics that may indicate an A2 Assembly failure:
m Diagnostic 20: Low Frequency 50Q Verification — if the 50Q channel is faulty.
m Diagnostic 21: Low Frequency IMQ Verification — if the 1MQ channel is faulty.
m Self Check and Diagnostics 20 and 21 during a Diagnostic 1 routine.
Points to consider when troubleshooting the A2 Assembly:
m The 50Q and IMQ channels share the INPUT 2 connector. Therefore, if both channels

do not operate properly, the fault could be a bad input fuse (J2F1), cable assembly
A2W1, or a bad power supply.

® Diagnostics 20 and 21 depend on the AUX A/B (35 MHz) test signal from the A5
Synthesizer Assembly being good and the A3 Counter Assembly working properly.

m If both Diagnostic 20 and 21 pass, but a channel does not work properly, note that the
35 MHz test signal enters the 1M channel after Q9, and enters the 50€2 channel] after
Ub. Faults in the signal path before these points may be undetected by the diagnostics.

m The 50Q channel contains a +10 counter (U1), The microprocessor firmware multiplies
the A3 count by 10 to correct for the division. Since the disabling circuit for the 1IMQ
channel is at the U3 multiplexer, a fault in U3 could cause the 1M signal to be sent to
the A3 Counter Assembly even though the microprocessor has selected the 502
channel, resulting in the displayed count being multiplied by 10.
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Check the following power supplies at the listed node before attempting further
troubleshooting:

SUPPLY NAME A2 TEST POINT ACCEPTABLE RANGE
+15V CR11 cathode +14.75t0 +15.25 V
+5V us(1) +4.93 10 +5.07V

Check the foliowing inputs to the A2 Assembly (refer to Sections 5-23 and 5-24 for
information on how to enter and exit the Diagnostics mode):

1. Enter Diagnostic 20, and check U8 pin 6 and pin 4 for the 35 MHz test signal. Note
that this signal pulses on and off as the microprocessor loops through the
diagnostic routine.

2. Enter Diagnostic 21, and check U8 pin 6 and pin 4 for the 35 MHz test signal. Note
that this signal pulses on and off as the microprocessor loops through the
diagnostic routine.

3. Check that the L LF TEST signal (bottom leg of R33) is TTL low during Diagnostic
20 and 21, and that it is TTL high during normal operation.

4. Verify that the front panel input fuse J2F1 is good (i.e., that the signal reaches R54
and CR13). (These two components are not the first in the signal path after the fuse,
but they do provide the best connection point for the oscilloscope probe.)

5. Probe the bottom leg of R15 and verify that the LF OUT SEL line is TTL high for
1MQ operation, and TTL low for the 50 operation. (Note that the front panel 50€2
and 1IMQ annunciators indicate input impedance mode of INPUT 2.)

NOTE
Once the HP 53618 is set to 50Q, further pressing of
the 50Q key should pulse the LF OUT SEL line high
momentarily.

6. Verify that the H LF 50 line (U9 pin 3) is TTL low for IMSQ operation, and during
Diagnostics 20, 21, the H LF 50 line should be TTL high for 50£2 operation.
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Check the following outputs of the A2 Assembly:

1. Set the HP 5361B to the 50Q mode by setting INPUT 2 for 50Q operation, and
connect a 50 MHz signal at -10 dBm to INPUT 2. Compare LF OUT A (collector of
Q1) with waveform A in P/O Figure 5-19. Note the dc level and check that the
frequency is a factor of 10 less than the input frequency. (The MRC, U5, on the A3
Assembly requires a dc level of +2.65 volts).

2. Verify that the LF OUT A signal does not vary with input signal level as long as the
input stays above the sensitivity of the 50Q channel (25 mV rms). When the signal
goes below the sensitivity, LF OUT A should be about 2 volts, dc (i.e., the ac
portion of the signal is not present).

3. Switch the HP 5361B to the IMQ mode and repeat steps 1 and 2. Compare the
signal with waveform B in P/O Figure 5-19. Note that the signal is not divided by 10
in this case. For signals with levels below the sensitivity, the output may be about 2
or 3 volts dc, but the ac portion of the signal should disappear.

4. Repeat steps 1, 2, and 3 for LF OUT B (collector of Q2). This signal should be
similar to LF QUT A, but inverted. '

If the above inputs and outputs are verified and the counter does not count in INPUT 2,
refer to the troubleshooting procedure for the A3 Counter Assembly.

If the HP 5361B passes Diagnostics 20 and 21, but fails to count properly in normal
operation, check the circuitry before the point where the test signal enters the circuit. For the
50¢ mode, connect a 50 MHz, 100 mV p-p signal to INPUT 2 of the counter and select the
500 channel. Connect an oscilloscope probe to the junction of CR7 and CR8. Observe that the
signal goes away when switching the HP 5361B to IMQ. Set the HP 5361B to the 508 mode
again and connect the scope probe to the output of U7 (lower leg of R36) or U5(5). Compare
this waveform with waveform C in P/O Figure 5-19. Note that the level of this signal is about
300 mV p-p. U7 should have a gain of 2.6 to 3.4. '

Reduce the level of the signal source so the output of U7 is 100 mV. Move the probe to the
output of U5 (lower leg of R27) or U4(1). Compare with waveform D in P/O Figure 5-19.
Note that U5 should also have a gain of about 3 (2.6 to 3.4).

To check the IMQ channel before the point where the test signal enters the circuit, press the
1MS2 key and connect the oscilloscope probe to the source of Q9 (lower leg of R48). Set the
input to -10 dBm level, 50 MHz. Compare this signal with waveform E in P/O Figure 5-19.
Note that Q8 must be turned off by Q7 during normal operation and turned on by Q7
during diagnostic tests.
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For failures on the 50Q2 channel, check the output levels of U7 and U5 as described in the
previous paragraphs. Set the signal level at the output of U5 to 100 mV p-p (input level at
INPUT 2 -5 mV) and compare the output or U4 pin 2 (lower leg of R24) to waveform F in
P/O Figure 5-19. The U4 output should be about 300 mV p-p; U4 should have a gain of about
3 (2.6 to 3.4).

Next, check U1(8) for proper output as shown in waveform G in P/O Figure 5-19. Vary the
input level and note that this signal is independent of input level as long as the input is
above the sensitivity of INPUT 2. When the signal level becomes too low, the output of Ul
should be approximately +5 volts.

Verify the proper operation and adjustment of the peak detector circuit by monitoring the
voltage at TP1. Select the 50Q channel of the HP 5361B and connect a 400 MHz, 17 mV signal
to INPUT 2. Vary the signal level above and below 17 mV and note that the detector
switches between about +4 volts for signals greater than 17 mV and about +2 volts for
signals less than 17 mV.

Verify that U3C and U3D pass the output of U1 to Q1 and Q2 when the HP 5361B is in the
50€2 channel.

For failures in the 1IMQ channel, set the HP 5361B to the 1 M mode and adjust a 50 MHz
input signal level for a 100 mV p-p level at U6(10). Compare the output of U6(7) with
waveform H in P/O Figure 5-19. The output should be about 400 mV p-p for a gain of
about 4.

Repeat this procedure for U6A by setting the input (pin 5) to 100 mV and comparing the
output (pin 2) to waveform I in P/O Figure 5-19. The gain should be between 4 and 6.

Next, check the output of the Schunitt trigger, UsC, at pin 15. Observe the waveform shown
in waveform | in P/O Figure 5-19.

Verify that the signal is passed through U3B and U3D to Q1 and Q2 when the HP 5361B is
in the IMQ mode.
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5-34. A3 COUNTER ASSEMBLY TROUBLESHOOTING
Possible symptoms of a faulty A3 Assembly:
m Diagnostics that count a test signal fail.
m HP 5361B does not count or counts improperly in one or both inputs.
s Pulse envelope parameters measured incorrectly.
Diagnostics that may indicate an A3 Assembly failure:

s Diagnostics 20: Low Frequency 50Q Verification and 21: Low Frequency IMQ
Verification

m Diagnostics 30: MRC CH A Verification and 31: MRC CH B Verification
m Diagnostic 43: Repeated Reset sequence
m Diagnostic 50: LO Verification 29.5 MHz, 35.0 MHz

m Diagnostics 60: IF Verification (Disable INPUT & IF) and 65: IF Verification (Disable
INPUT 1)

= Self Check and any of the above diagnostics during a Diagnostic 1 test.
Diagnostics that may provide additional information on the status of the A3 Assembly:

m Diagnostic 7: Display Interpolator Short Calibration — the short calibration counts are
displayed for “start” and “stop”. US (MRC) outputs two 100 ns pulses and the display
shows the results after expansion by the interpolation circuitry. Typically, this data
should be about 160 counts each. The difference between the start and stop counts
should be less than 20.

w Diagnostic 8: Display Interpolator Long Calibration — similar to Diagnostic 7 except
200 ns pulses are expanded and counted. Typically, these are about 380 counts. It is
important that the difference between long and short calibration counts are always
greater than 128 and less than 256 counts. Typically, this difference is 210.

m Diagnostic 9: Interpolator Measurement — displays the counts derived from the start
and stop interpolators due to the input signal and will vary according to the phase
between the input signal and the internal reference signal. The value varies between
140 and 395.
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NOTE
An input signal must be provided to the HP 53618 : -
(INPUT 1 or INPUT 2) for the above diagnostics to dis-
play results other than 00.

m Diagnostic 30: MRC CH A Verification, 10 MHz Timebase — the internal 10 MHz
timebase reference signal is counted by U5 (MRC). If this diagnostic passes, but
Diagnostic 31: MRC CH B Verification fails, the A5 Synthesizer may be faulty. ~

m Diagnostic 31: MRC CH B Verification, 35 MHz - similar to Diagnostic 30 except that
the AUX B (35 MHz) test signal is counted by U5 (MRC). If this diagnostic passes, but
Diagnostic 30 fails, the 10 MHz reference signal may be faulty.

m Diagnostic 32: Interpolator Check — this diagnostic fails if the difference between the
two short or the two long calibration counts is greater than 20.

* Points to consider when troubleshooting the A3 Counter Assembly:

m Most of the other assemblies in the HP 5361B rely on the A3 Counter Assembly to be
operating properly in order for them to pass diagnostic tests. Therefore, if most of the
assemblies are failing diagnostic tests and the A4 Microprocessor Assembly, power
supplies, and A5 Synthesizer are good, then the A3 circuitry may be at fault.

m If Diagnostics 7 and 8 pass, then most of the circuitry on A3 is operating correctly. The
only part not tested is the circuitry in front of US(MRC) inputs A, B, and C.

m The A5 Synthesizer Assembly must be operative in order for Diagnostic 31 to pass, but
not for Diagnostic 30. Diagnostic 30 exercises the A3 Assembly with the 10 MHz
reference signal, not the LO frequency.

m U5, the MRC integrated circuit, requires a 3 volt supply. This voltage is regulated from
the +5 volt supply and the regulator circuitry on the A3 Assembly (A3U7).
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f,zh Check the following power supplies at the listed node before attempting further

troubleshooting:
SUPPLY NAME A3 TEST POINT ACCEPTABLE RANGE
V/+8V Us(24) +4.93 10 +5.07 V
V/+3V TP1 +2.97 t0 +3.03 V
(adjustable at R1)
V/-5.2V U12(8) -5.11t0 529V

Check the following inputs to the A3 Counter Assembly:

1. Input a 50 MHz signal at -20 dBm into INPUT 2 and select the IMQ channel. Set
' the HP 5361B to minimum resolution (10 kHz) and fastest sample rate. Verify that
there is activity on data bus lines 0 through 7 (DBUS ~ DBUS 7).

2. Verify that there is activity on the following control lines. The HP 5361B should be
in the normal (Measurement) operating mode as in step 1.

TEST NAME A3 TEST POINT ACTIVITY LEVEL
H MRC READ Us5(40) Positive pulses
MRCRG O USs(1) Positive pulses
MRC RG 1 Us(2) Positive pulses
H MRC CSEL U5(3) Positive puises
L MRC STB us(s) Negative pulses
L INTP EN us(2t) Negative pulses

3. Inputa 1 GHz signal at ~20 dBm to INPUT 1 of the HP 5361B. Set the HP 5361B to
the Manual mode with a 1 GHz center frequency.

CORRECT

TEST NAME, WAVEFORM

A3 TEST POINT (refes to P/O

Figure 5-20)
+EVENTS u12(7) A
ENVELOPE CTR U12(10) B8
INPUT SWITCH OUTPUT ut2(2) Cc
EXPANDED STI U10(7) D
EXPANDED SPI u3@® E
F

R COUNTER/TIMER OUTPUT us{17)
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5-36. A5 SYNTHESIZER ASSEMBLY TROUBLESHOOTING

Possible symptoms of a faulty A5 Synthesizer Assembly:

m HP 5361B fails to acquire signals at INPUT 1 in either Auto or Manual mode, but
makes measurements at INPUT 2.

m Diagnostics which rely on counting the 35 MHz test signal fail and the A3 Assembly
has been verified (i.e., INPUT 2 counts correctly).

m The red “NOT PHASELOCKED” LED at the top of the A5 Assembly is always on.

m Using a stable source such as a synthesized signal generator with its timebase locked to
the HP 5361B, INPUT 1 measurements fluctuate on higher resolution digits, but
INPUT 2 measurements are correct and stable. In this case, the LO frequency may not
be stable.

Diagnostics that may fail or give further information if the A5 Synthesizer Assembly is faulty:

w Diagnostics 50 (LO Verification 29.5 MHz, 35.0 MHz) and 51 (LO Verification
User-Entered Frequency).

Refer to Section 5-96 for an explanation of the PASS/FAIL indication of Diagnostic 51.

m Diagnostics 52 (LO Sweep 275.0 > 375.0 MHz) and 53 (LO Lower/Upper Frequency
Bounds) — will not display PASS OR FAIL information, but may give further insight
to the failure.

= Diagnostics 2 (Display IF), 4 (Display LO Frequency), 5 (Display N (integer) and
Sideband), and 6 (Display N (fraction} and Sideband) — will give measurement
parameter information (LO frequency, harmonic number, and IF).

Points to consider when troubleshooting the A5 Assembly are as follows:

m If the HP 5361B fails to operate properly for inputs to INPUT 1, it is important to use
the above diagnostics to determine what data the HP 5361B is using to determine the
input frequency. Verify that the A5 Assembly has detected an IF by using Diagnostic 2
(Display IF). Next, verify what LO frequency and what harmonic of the LO has been
used. Use these values in the fundamental tuning equation:

fx =N « LO =JIF
If Diagnostics 5 (Display N - Integer) and 6 (Display - fraction) indicate the input fre-

quency is on the lower sideband (LSB), the IF must be subtracted from N « LO. If the
upper sideband is indicated (USB), the IF must be added to N » LO.’
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Note the fractional portion of the harmonic number displayed by Diagnostic 6 (Display
— Fraction). If this fractional portion deviates more than 0.30 from an integer value
(e.g., 3.30 to 3.70), the HP 5361B will not display a measurement. For fractional
portions less than 0.30 from an integer value, the nearest integer value is used in the
tuning equation. A large fractional portion of the harmonic number indicates that the
counting circuitry is counting a signal with a relatively wide variation in frequency.
This may be due to the input signal at the front panel (e.g., frequency modulation) or
faults internal to the HP 5361B (e.g., the LO frequency is fluctuating).

The red LED at the top of the A5 Assembly when lit, indicates that the synthesizer
circuitry is NOT phaselocked.

Diagnostic 51 (LO Verification, User-Entered Frequency) allows the synthesizer to be
set to a particular frequency from the front panel. However, to actually use a particular
LO frequency to make measurements at INPUT 1, the Manual mode (via HP-IB) can be
used. The center frequency (and also the input frequency) to be used for a desired LO
can be calculated from the following equation:

CF =(LOdes * 2) +70 MHz

where CF

MANUAL mode center frequency

LOdes

It

desired LO frequency
70 MHz is the IF generated by this configuration

The output of the synthesizer should be +15 dBm 23 dB. Use sufficient attenuation
when making spectrum analyzer measurements.

While the spectrumn analyzer should be used when making measurements above the
oscilloscope bandwidth (275 MHz), the oscilloscope may be used to indicate the
presence of a relatively high frequency signal, but not the amplitude.

A handy way to verify the A5 Synthesizer frequency is to connect the A5 output to the
front panel INPUT 2 connector via a 6, 10, or 20 dB attenuator. First select INPUT 2,
50Q. Next enter Diagnostic 51 (LO Synthesizer Verification: User-Entered Frequency),
and set the LO to various frequencies to be measured at INPUT 2. Pressing the
Reset/Local key will display the frequency measurement at INPUT 2. Pressing the
Extended Function key allows a different LO frequency to be entered. Intermediate
frequencies in the synthesizer circuit may also be measured using a standard 10:1
oscilloscope probe connected to INPUT 2.

A5U10 can oscillate if it does not have a signal at its clock input, pin 15 (driven by the

VCO circuit). Typically, the oscillating frequency will be about 440 MHz producing a
44 MHz signal at U10’s output, pin 2. If a diagnostic which normally counts the
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35 MHz test signal fails and shows a frequency of about 44 MHz, the VCO and related
circuitry is a likely fault.

Make the following measurements before removing the RF shielding to gain further
insight into the cause of the failure:

1. Check the following supplies at the Power Supply Test Connector on the
motherboard (A8]7):

SUPPLY NAME TEST PIN ON A8J7  ALLOWABLE RANGE
V/+5 14 +4.93 to +5.07 V
V/-5.2 16 -5.11t0 -5.29 V
V/-24 2 -2261t0-259V
NOTE

If the HP 5361B is equipped with an Option 001 or 010
Oven QOscillator which has not yet warmed to its operat-
ing temperature, the V/-24 Test Connector voltage may
be up to -30V (maximum).

2. The A5 Assembly actually uses a -20V supply which is regulated from the 24V
supply. This supply can be verified at U5(3). The allowable range at this pin is
-18.7V to -21.5V when the HP 5361B is on. When the HP 5361B is in Standby the
voltage at this pin should be about ~1.35V. |

3. Verify that the base of Q5 is approximately +4.75V. If this signal is near ground, it
will turn off the VCO. _ '

4. Using Diagnostic 53 (LO Lower/Upper Frequency Bounds), verify that the lower
frequency limit of the synthesizer is less than 275 MHz and the upper limit is
greater than 375 MHz.

5. Verify the output level of the synthesizer as follows:

a. Connect the BNC end of the SMB male to BNC adapter cable (HP P/N
05350-60120) to a spectrum analyzer. Set the spectrum analyzer as follows:

Input Attenuation: 20 dB
Reference Level: 20 dBm
Freq. span/div: 20 MHz
Resolution BW: 300 kHz
Center frequency at 325 MHz
Sweep source: internal
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b. Disconnect the output of the A5 Assembly from the A12 Assembly at A12]2.
Connect the SMB male end of the adapter cable to A5J2.

c. Enter Diagnostic 52 (LO sweep) and note that the output sweep is flat from 275
to 375 MHz at a level of +15 dBm 3 dB. See waveform A in P/O Figure 5-22.

Without a signal connected at INPUT 1, and with the HP 5361B in Auto mode,
measure the waveform at U1(6) with an oscilloscope. Compare with waveform B
P/O Figure 5-22. This is the signal that drives the VCO. The output frequency of the
VCO varies inversely with voltage (i.e., the most negative voltage corresponds to
the highest frequency). The LED at the top of the A5 Assembly will be dimly lit
during this test.

With an oscilloscope connected to U1(6), set the HP 5361B to Diagnostic 52 (LO
Sweep 275.0 > 375.0 MHz). A relatively slow time varying voltage should be seen
ranging from approximately -1V to ~12V. This is the VCO drive signal during the
LO sweep.

Power supplies and their allowable ranges on the A5 Synthesizer Assembly are listed

below:

SUPPLY NAME A5 TEST POINT ALLOWABLE RANGE

+5VD C41(+) +4.93 10 +5.07 V
+5VA C42(+) +4.91 to +5.06 V
-5.2V C34(-) -5.1010 -5.28 V
~24V c27(=) 22410 -25.8V
(after oscillator warmiup)
—20V Us(3) ~18.710 ~21.5V

(~1.35 V when in OFF ~ Standby)

Verify the following inputs to the A5 Assembly:

1.

Verify the 10 MHz reference signal at pin 1 of A5P1 (pin 2 is a convenient ground).
Compare to waveform C in P/O Figure 5-22. Note that measuring this signal at
U3(7) may cause the dc bias to be shifted slightly. At ASP1, the signal is ac coupled.

Set the HP 53618 to Diagnostic 52 (LO sweep) and verify that there is activity on
the SYN DATA lines, U4 (pins 2 through 7 and pin 9). These signals should be at
TTL levels. The SYN LATCH signal at U4(11) should have activity during this
diagnostic. U4(8) should always be low, as this address line is only used during the
initialization process at power-up.

Enter Diagnostic 50 (LO Verification 29.5 MHz, 35.0 MHz) and verify that U8(11)
toggles between 0 and 4 volts during this diagnostic.
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Enter Diagnostic 50 and verify the pulsed 29.5 MHz and 35 MHz signal at U8(2) and U8(3).

These signals should have a dc offset of about +3.7V with a peak-to-peak amplitude of about
0.8V.

The tests described above should help isolate the specific symptoms to one or more of the
following;: _

The synthesizer output level is below +12 dBm.
The synthesizer output is “stuck” at one end of the frequency range.
The red LED at the top of the A5 Assembly is always on.

The synthesizer is phase locked (red LED off), but a frequency other than what is
programmed is seen at the synthesizer output.

The synthesizer output is not stable or is noisy.

Suggestions for how to troubleshoot each of the symptoms listed above are as follows:

If the synthesizer output level is below +12 dBm, proceed as follows:

1.

The suspect circuitry is U6, U9, or the VCO. The schematic denotes important bias
voltages for these components. Verify these to determine if a component is shorted
or open. An output signal at some amplitude will probably be seen even if U9 or
Ué is faulty, however, it will not be at the typical +15 dBm level.

2. An easy way to check if the VCO is operating at all is to enter Diagnostic 50 and

check that the diagnostic passes and displays a frequency of 35 MHz. If a frequency
of approximately 44 MHz is displayed, it is probable that U10 is not being clocked
(pin 15) or, in other words, not receiving a signal from the VCO. U10 can oscillate at
about 440 MHz (the output will be about 44 MHz) if no signal is present at the
input to U10. Also check that the amplifier circuitry is operating properly (U6 and
Q7).

If the synthesizer is “stuck” at one end of the frequency range, proceed as follows:
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This symptom can be verified by monitoring the output on a spectrum analyzer
while in Diagnostic 53 (LO Lower/Upper Frequency Bounds). The output should be
alternating between the high-end frequency and the low-end frequency for normal
operation. Monitoring the PLL OUT at U1(6) with an oscilloscope will reveal the
same symptom as this is the VCO drive voltage. It is likely that the drive voltage
will also fail to alternate between levels. :




Set the HP 5361B to Diagnostic 51 with an entered frequency of 300.1 MHz. As a
starting point to troubleshooting the phase-lock l