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Certification

Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-Packard further
certifies that its calibration measurements are traceable to the United States
National Institute of Standards and Technology (NIST, formerly NBS), to

the extent allowed by the Institute’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 delivery.
During the warranty period, Hewlett-Packard Company will, at its option,
either repair or replace products which prove to be defective.

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

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or
inadequate maintenance by Buyer, Buyer-supplied software or interfacing,
unauthorized modification or misuse, or 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 OR
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
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EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND
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 Service
Office. Addresses are provided at the back of this manual.

(©Copyright Hewlett-Packard Co., 1400 Fountaingrove Pkwy., Santa Rosa, CA
95403 U.S.A.
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Troubleshooting
.

How to Use This
Chapter

Menus If you are not familiar with the menus in this
instrument, the Service manual contains fold-out menu
maps which are located behind the “Menu Maps” tab.
Use the map for reference as you troubleshoot.

So nus have more than one page of softkeys. Select
the oftkey to see the next page of softkeys.
is not included in the keystrokes given in this chapter.

Where to Begin
Troubleshooting

Done out of order, these procedures can miss critical
checks. You can waste time, and possibly replace the
wrong assembly.

Caution w Follow all troubleshooting procedures in the order given.

Begin with “Instrument-Level Troubleshooting”. This
section directs you to the appropriate troubleshooting
module.

HP 8360 Troubleshooting Introduction 1-1
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Troubleshooting These modules pictorially guide you through the
Modules  required measurement steps (see the following example).
Each module covers one or more assemblies, and isolates
a problem to the assembly level.

Test Equipment Used

I et ———
STNTHESIZIR NOTHERSOARD P]ns
m
{ sy B Measured
#
LUNLVLED_HI
(EUNLVLED..LO\‘)I) . Connector
/ Measured
Signals
Measured l_

/ \

Where to go if the Where to go if the
Measurement Fails Measurement Passes:

Special Cases This section covers problems not isolated in the
troubleshooting modules. “Special Cases” also contains
an instrument block diagram.

Troubleshooting Foldout

The troubleshooting foldout, referenced in the
troubleshooting modules, is located just prior to the
“Special Cases” tab.

Troubleshooting Introduction HP 8360
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Equipment Required

Lifting the RF Deck
Up Into the Service

HP 8360

Position

Table 1-1 lists recommended troubleshooting equipment.
You may use any equipment that meets the critical
specifications listed.

Instruments Without a Front Panel Keyboard

If your instrument does not have a keyboard, there are
two ways you can troubleshoot it:

1. Use the front panel emulation software, as instructed
in instrument-level troubleshooting. The software
itself is documented in the “Automated Tests”
chapter of the Service manual.

2. Use a substitute front panel (to order, see
“Replaceable Parts”, in the Service manual).

In some of the troubleshooting procedures you will be
required to lift the RF deck up into the service position.
Instructions for this procedure are documented in the
“Disassembly & Replacement Procedures” chapter of the
Service manual as part of the “RF Deck Disassembly &
Reassembly” procedure.

Troubleshooting Introduction 1-3
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Table 1-1. Recommended Troubleshooting Equipment

Instrument

Critical Specifications

Recommended
HP Model or PN

Digital Voltmeter Range: —50 to +50 Vdc 3456A
Accuracy: +0.01% 3457A
Input Impedance: >10 MQ '
Frequency Counter? Range: 0.01 to 26.5 GHz 5343A
Accuracy:
Time base %1 count
Aging Range 5 x 10710
Function Generator Sine Wave Amp: >1 V rms 3325A
Sine Wave Freq: dc to 100 kHz
Oscilloscope Dual Channel 54111D
Bandwidth: dc to 300 MHz 54110D
Vert Sensitivity: <5 mV /Div
Horiz Sensitivity:
50 ns/Div
10 Magnifier
Trigger: Event Triggerable
Oscilloscope Probes 10033A
Power Meter! Power Range: 1 pW to 100 mW 436A
Accuracy: £0.01% 437B
438A
Power Sensor 0.01 to 0.05 GHz 8481A
0.05 to 20 GHz 8485A
0.05 to 40 GHz 8487A
Service Accessory Kit2 08360-60060
1 May be replaced by a spectrum analyzer.
2 For ordering information, see “Replaceable Parts”.
HP 8360

1-4 Troubleshooting Introduction



https://www.manualsplus.com/

Instrument Level Troubleshooting
m

ILT.000 Begin Follow the instructions in this section in the order

Troubleshooting given. The .equ‘ipmegt required t(? troubleshoot t%le
synthesizer is listed in table 1-1, in the introduction

to the troubleshooting chapter. You may use any
equipment that meets the critical specifications listed.

Go to paragraph ILT.100

Instrument Level Troubleshooting 1
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|
ILT.100 : Can you safely connect the instrument to line power?

=3

Go To A16.000 Continue

ILT.101  Turn on line power and make the following observations
during power up:

m The amber standby light goes off.

m The green power-on light comes on.

m The fan operates. Because the fan is very quiet, you
may need to feel for airflow.

Is line power on and does the unit appear safe to

operate?
Go To A16.000 Continue

Does the amber standby light go off, the green power-on
light come on, and the fan operate?

=g

Go To A16.000 Continue

2 Instrument Level Troubleshooting
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ILT.102  Does the synthesizer have a front panel with a display
and keyboard?

==y

Go To ILT.5000 Continue

ILT.103  Enable factory preset:

1. Press SYSTEM
2. Select

3. Press (PRESET).
Could you complete the factory preset?

a==n

Go To ILT.6500 Continue

ILT.104  Press (PRESET).

Start(MHz) Stop(MHz) Power (dBm)
10.000000 20000.000000 INT: 0.00

Compare the synthesizer display to the figure shown.
Stop and start frequencies may vary depending on the
synthesizer model number. Also, flashing messages may
appear on the front panel. These messages include (but
are not limited to) OVEN, UNLOCK, LOW UNLVLED, and
OVRMOD. Do not consider these messages failures at this
time.

Instrument Level Troubleshooting 3
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Is the display correct?

="

Go To ILT.6500 Continue

ILT.105 Has a PC board or assembly recently been repaired or
replaced? (If the instrument has passed self-tests since
the assembly was replaced, answer this question “N 0”).

=g

Continue Go To ILT.1000

ILT.106  Ensure that all external cables are removed from the
synthesizer and then perform a full self-test:

1. Press (SERVICE).
2. Selec

3. Wait about 1 minute for self-tests to run.

Continue with paragraph ILT.107.

4 Instrument Level Troubleshooting
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ILT.107

*¥¥%*% ALL SELF-TESTS HAVE PASSED ! *¥xx*
No failures were found in any of the
tests on the self-test list.

....0ptioms....
Abort Loop Log Cont

At the end of self-test, if the display shows ALL
SELF-TESTS HAVE PASSED ! continue with ILT.108.
Otherwise, follow the directions displayed on the
synthesizer.

ILT.108  Were the self-tests run to confirm correct operation of
the synthesizer? For example, were self-tests run after a
repair, as a periodic check, or as part of a calibration?

ad—0

Continue Done

ILT.109  Does the synthesizer have a front panel with a display
and keyboard, and do you want to test the display and

keyboard?
Go To ILT.111 Continue

Instrument Level Troubleshooting 5
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Test the display by running self-test #257:

1. Press
2. Select

5. Press (2E7) (EREER).
4. Select

Do marching characters and a fast-moving cursor (_)
appear on the display?

=g

Go To A21.9000 Continue

. To exit the test, press

ILT.110  Test the keyboard by running self-test #21:

1. Press (SERVICE).
Select

Press ENTER).
Select

Turn the rotary knob on the front panel clockwise and
counter clockwise.

A

Do an X and a dash (-) flash in the upper right corner of
the display?

=g

Go To ILT.6000 Continue

6 Instrument Level Troubleshooting
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ILT.111

Press all keys on the front panel ezcept (PRESET).
Do all dashes (-) change to Xs?

=g

Go To A1.9000 Continue

If a password is set, you must know it to do this step.

View calibration constant #463 (hardware
configuration):

1. Press (PRESET) [
2. Select

3. If ENTER PASSWORD: O appears on the top line of the
display:
a. Enter the password.

b. Press (ENTER).

C. Select
4. Select

5. Press (ENTER). |
6. Note the value of calibration constants #463 and

#464.

7. Note the options listed on the rear panel of the
instrument.

8. Note the model number of the instrument.

9. Using the options listed on the rear panel, the model
number, and the table below, calculate the hardware
configuration calibration constants (see the following
examples).

CE).

Instrument Level Troubleshooting 7
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Hardware Configuration Cal Constants #463 and #464

Synthesizer #463 Hardware Config 1 #464 Hardware Config 2

Nhﬁ::ér Starting | Option | Option | Option | Option Starting Option
Value 001 002 004 Hio Value 006

HP83620A | +19,600 | —128 +4 +4096 | -127 1 2
HP83622A | +19,584 | —128 +4 +4096 | -127 1 2
HP83623A | +19,608 | —~128 +4 44096 | -127 1 2
HP83624A | +19,592 | —~128 +4 +4096 | —127 1 2
HP83630A | +19,600 | —~128 +4 +4096 | —127 1 2
HP83640A | +19,632 | -128 +4 +4096 | —-127 1 2
HP83642A 4160 -128 +4 +4096 | —127 - -
HP&3650A | +19,888 | —128 +4 +4096 | -127 1 2
HP83621A | 430,864 - - - - - -
HP83631A | +30,864 - - - - - _
HP83651A | 432,176 - - - - - -

Note This table applies only to instruments with the following
serial prefixes:

m HP 83620A/22A: 3145A and greater
m HP 83623A/24A: 3145A and greater
m HP 83630A: 3103A and greater
m HP 83640A: 3145A and greater
m HP 83650A: 3052A and greater
m HP 83621A/31A: 3103A and greater
m HP 83651A: 3044A and greater

Option H10 and all other options are mutually exclusive.

Example: Calibration constant #463

HP 83620A + 001 + 004 = 7
19,600 - 128 + 4096 = 23,568

8 Instrument Level Troubleshooting
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ILT.112

ILT.113

ILT.114

Example: Calibration constant #464

HP 836204 + 006

= 7
1+ 2 = 3

Is the synthesizer hardware configuration number
correct?

=g

Go To ILT.7000 Continue

Does the synthesizer have a user preset implemented?

g==g

Continue Go To ILT.7100

Were self-tests run because an adjustment failed?

g—==g

Continue Go To ILT.2000

If a FAULT message is displayed, check the Fault Menu.
Does a RAMP fault exist?

3=

Continue Go To A14.9000

Instrument Level Troubleshooting 9
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10

ILT.115

Perform the following calibration:

1. Press (PRESET) (USER CAL).

2. Select ] |
3. Wait for the calibration to complete (< 1 minute).

If the calibration runs without errors, continue with

ILT.115. Otherwise, go to performance tests and
adjustments.

ILT.116

Were self-tests run because of a faulty signal at one or

more of the I/O ports listed below?

* Display Out

* Keyboard In

* HP-IB In/Out

* 10 MHz Ref In

* 10 MHz Ref Out

* Trigger In

* Sweep Out * Stop Sweep In/Out

*AM In * Volts/GHz Out

*FM In * 7-Axis Blanking/Markers Out
* Pulse In/Out * Rear Panel SMI

* External ALC In

* Front Panel SMI

* RF Out

* Trigger Out

* Auxiliary Int

* HP-IB Switches

* Pulse Video Out

* AM/FM Out

* Pulse Sync Out

* AUX OUTPUT

a—==n

Continue

Instrument Level Troubleshooting

Go To ILT.3000
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ILT.117 Do all of the following work properly?

m Power level functions:
o RF on/off.
o Power sweep.
o Power slope.
O Attenuator uncoupling.
o Up/down power size.
m Setting frequencies (start, stop, CW, etc.):
o Up/down size.
o Frequency offset.
o Frequency multiplier.
m Marker functions.
m Sweep functions:
o List.
o Step:
m Step size.
m Step points.
m Step dwell.
m Step sweep trigger.
O Sweep ramp.
m Frequency list.
m Fast sweep time (< 100 ms sweep time).
m Slow sweep time (> 5s sweep time).
m Single sweep or manual sweep.
m Trigger sweep.
m Trigger out delay.
m Save/recall registers.

a4

| Go To ILT.4000 Continue

Instrument Level Troubleshooting 11
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12

ILT.118  Did one or more of the following performance tests fails
(or do you believe they would have)?

* Internal Timebase * Spurious Signals
Aging Rate (Harmonics)
* Frequency Switching Time * Power Accuracy
* Power Flatness * Maximum Leveled Power
* External Leveling * Swept Frequency Accuracy
* Step Attenuator * Spurious Signals
Flatness and Accuracy (Line Related)
* Single Sideband * Spurious Signals
Phase Noise (Non-Harmonics)
* FM Maximum Frequency * Pulse Modulation
Deviation Video Feedthrough
* AM Accuracy * Pulse Performance
* AM Dynamic Range * FM Accuracy
* AM Flatness * FM Flatness
* Pulse On/Off Ratio * Internal Pulse Accuracy
* Modulation Meter

G

Continue Go To ILT.2500

Instrument Level Troubleshooting
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ILT.119  Were self-tests run because of a failure associated with a
source module?

=g

Continue Go To ILT.7500

ILT.120 Were self-tests run because of a network or scalar
analyzer system failure?

=g

Continue Go To ILT.8000

ILT.121  Are all failures gone?

=g

Continue Done

ILT.122 You have encountered a problem not dealt with by these
procedures. Consult “Special Cases” to troubleshoot this
problem.

Instrument Level Troubleshooting 13
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|

ILT.1000 ' Calibration constants are used to identify which
assembly revisions are installed in the instrument.
General instrument operation, as well as self-test
operation, are dependent on these calibration constants
being correct.

If a password is set, you must know it to do this step.

To view calibration constant #xxx:

1. Press (PRESET) (SERVICE).

2. Select

3. If ENTER PASSWORD: O appears on the top line of the
display:
a. Enter the password.

b. Press (ENTER).

C. Select

4. Select ¢

5. Press xxx (ENTER).

6. Note the value of calibration constant xxx.

7. Compare it with the calibration constant value listed
in the following table for the assembly installed in the
instrument.

8. If necessary, up d save the calibration constant:
a. Select
b. Enter the correct value and press (ENTER).

C. Select

d. Select
Go To ILT.106

and answer

14 Instrument Level Troubleshooting
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Assembly | ID Number | Revision | Part Number Description
Al None #493
0 08360-60001 |Keyboard
A2 None #493
0 08360-60002 | Source Module Interface
A3 None #495
0 08360-60003 | Front Panel Processor
Ad None #496
0 08360-60010 | Fractional-N
A5 None #497
0 08360-60009 |YO Phase Detector
1 08360-60209 | YO Phase Detector
A6 None #498
0 08360-60007 | Sampler (With VCO Adj.)
1 08360-60007 | Sampler (No VCO Adj.)
1 08360-60214 | Sampler (No VCO Adj.)
A7 None #499
0 08360-60008 | Reference
1 Future Use
A8 None #500
0 08360-60166 | Modulation Generator
A9 #671 #501
0 0 08360-60005 | Pulse
0 1 08360-60152 | Pulse (Opt. 006 Compatible)
0 2 08360-60205 | Pulse (Dual Slope Squegg Clamp)
1 0 08360-60188 | Pulse (Self Bias SRD)
1 0 08360-60232 | Pulse (Self Bias SRD)
2 0 Pulse (HP 83630A H35)
Al0 None #502
(V] 08360-60006 |ALC
0 08360-60206
0 08360-60222
All None #503
0 08360-60011 | FM Driver

Instrument Level Troubleshooting

15
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16

Assembly | ID Number | Revision | Part Number Description
Al2 | #672 #504
0 0 08360-60012 |SYTM Driver
1 0 08360-60212 | Multiplier/Filter Driver
Al3 None #505
0 08360-60013 | Never Used
1 08360-60013 | YO Driver
2 Never Used
3 08360-60213 | YO Driver (HP 83621A/31A/51A)
4 08360-60207 |YO Driver (Quick Step)
Al4 None #506
0 08360-60014 |Sweep Generator
Als None #507
0 08360-60015 |CPU (Battery)
1 08360-60215 | CPU (Supercap)
Al6 None #508
0 08360-60016 |Post Regulator
Al17 None #509
0 08360-60017 | Rectifier/Filter
Al8 None #510
0 08360-60018 | Switching Regulator
0 08360-60198 | Switching Regulator
Al9 None #511
0 08360-60019 | Rear Panel Interface
A20 #670 #512
0 1 08360-60004 | RF Interface
0 1 08360-60187 |RF Interface
0 1 08360-60223 |RF Interface
0 2 08360-60241 |RF Interface
A21 None #513
0 1990-1295 Alphanumeric Display
A22 None #514
0 08360-60196 | Motherboard
0 08360-60022

Motherboard -

Instrument Level Troubleshooting



https://www.manualsplus.com/

Assembly { ID Number | Revision | Part Number Description
A23 None #515
0 HP 10811E |10 MHz Reference Standard
A24 None #641
0 5086-7463 Low Band
A25 None #642
0 5086-7464 |Mod Splitter
1 Directional Coupler
A26 None #643
0 5086-7505 YO
0 5086-7515 YO
A27 None #644
0 0955-0475 Isolator
A28 #673 #645
0 0 5086-7503 SYTM
0 0 5086-7545 SYTM
1 0 5086-7596 | Switched Amp/Mult (HP 83621A/314A)
1 1 5086-7596 Switched Amp/Mult (HP 83630A H35)
2 0 5086-7585 | Amp/Mult (HP 83651A)
2 1 5086-7622 Amp/Mult (HP 83630A/50A)
2 2 5086-7622 | Amp/Mult with Aux Out
A29 #674 #646
0 0 5086-7562 Amp/Detector (HP 83630A /504,
HP 83623A/24A, HP 83640A/42A)
1 0 5086-7586 | Amp/Filter (HP 83651A)
1 1 5086-7623 | Amp/Filter (HP 83630A/40A/50A)
2 0 Dassault Amp/Filter #73
2 1 5086-7636 Amp/Filter (HP 83630A/40A/50A
Option 006)
4 0 Future Use
A30 None #647
0 0955-0148 | Directional Coupler (HP 83620A/22A,
HP 83623A/24A)
0 0955-0125 | Directional Coupler (HP 83630A /314A)
- 0955-0472 | Directional Coupler (HP 83640A/424)
0955-0523 Directional Coupler (HP 83650A/51A)

Instrument Level Troubleshooting 17
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Assembly | ID Number | Revision | Part Number Description
A31 None #648
0 33326-60003 |Step Attenuator
0 33326-60002 |Step Attenuator
A32 #677 #649 _
0 0 5086-7507 Frequency Doubler (40 GHz)
0 1 5086-7607 | Frequency Doubler (40 GHz)
1 0 5086-7513 | Frequency Doubler (50 GHz)
A33 None #650
0 5086-7465 | Amplifier (High Power)
A34 None #651
0 08360-60061 | RP Floating BNC
A35 None #652
0 0955-0475 Isolator
A36 #676 #653
0 0 5086-7565 | Pulse Modulator (Option 006)
0 1 5086-7582 | Pulse Modulator (Option H06)
0 1 5086-7588 | Pulse Modulator (Option H07)
A37
A38 #675 4655
0 0 Dual Modulator (HP 83630A H35)
1 0 5086-7602 Dual Modulator (HP 83630A/50A)
2 0 5086-7634 AM Modulator (Option 006)
A42 #676 #653
0 1 5086-7628 | Pulse Mod Switched Filter
(HP 83620A/22A Opt. 006)
0 1 5086-7629 | Pulse Mod Switched Filter
(HP 83623A/24A Opt. 006)
1 1 5086-7630 Pulse Mod Switched Filter
(HP 83630A Opt. 006)
1 1 5086-7631 Pulse Mod Switched Filter
(HP 83640A/50A Opt. 006)

18 Instrument Level Troubleshooting
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ILT.2000 Select the failing adjustment and go to the indicated
paragraph.
Failed Adjustment Go to Paragraph
ADC Calibration A15.9000
10 MHz Standard A23.9000
Fractionl-N VCO A4.9000
Fractional-N Reference and API Spurs A4.9000
Sweep Ramp A14.9000
YO Driver +10V Reference A13.9000
Modulation Generator A8.9000
Sampler Assembly ILT.2010
YO Loop Gain A5.9000
YO Driver Gain and Linearity ILT.2030
YO Delay ILT.2030
FM Gain ILT.2100
FM Gain, Opt. 002 installed ILT.2140
Modulator Offset and Gain | ILT.2110
AM Delay ILT.2130
AM Delay, Opt. 002 installed ILT.2150
AM Accuracy ILT.2130
AM Accuracy, Opt. 002 installed ILT.2150
Power Flatness ILT.2240
ALC Power Level Accuracy ILT.2240
SYTM Tracking and Delay Compensation RF.2890
Low Power SRD Bias RF.2890
Square Wave Symmetry A9.9000
Step Attenuator Flatness ILT.2300

Instrument Level Troubleshooting 19
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ILT.2010

Set up for power measurement:

6. Select

7. Press
. Using the rotary knob, sweep the frequency from 2.0

Orh o

Set the power switch to standby.
Remove the top and bottom covers.
Turn the synthesizer power on.
Press (PRESET) (cW] (SERVICE)
Select
(asteri

to 7.4 GHz and verify that power is greater than —25
dBm.

Set up for frequency measurement:

. Press (2) (GHz).
. Using (4), increment the frequency.

The measured frequency equals the front panel
indication + 40 MHz (2.0 to 7.4 GHz).

Fiter W53

G nz )

@ Disconnect W54
'C.// From FL2

Continue Go To ILT.2015

Instrument Level Troubleshooting
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ILT.2011

Set up for power measurement:

1.
. Put the RF deck in the service position.
. Remove the 15 dB attenuator (AT3) from the |

6. Select
7. Press (2) (GHz)-

. Select

Reconnect any disconnected cables.

directional coupler (A39).
Press (i)

(asterisk on).

Using the rotary knob, sweep the frequency from 2 to
7.4 GHz and verify that power is > —7 dBm.

Set up for frequency measurement:

1.
2.
3.

Press (2 (GHz).
Using (A), increment the frequency.

The measured frequency equals the front panel
Indication & 40 MHz (2 to 7.4 GHz).

Directional
Coupler

Disconnect AT3
From A339

=-7dBm ’
w51 AT3
(15dB)

FREGUENCY
COUNTER
I . l

Continue Go To ILT.2020

Instrument Level Troubleshooting 21
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ILT.2012  Set up for power measurement:

1. Reconnect any disconnected cables.

2. Put the RF deck in the service position.

3. Remove W52 (connects the YIG oscillator, A26, to
the directional coupler (A39).

4. Press (PRESET ) (€W ] (SERVICE).
5. Select

(asteris]
6. Select

7. Press (2) (GHz)-
8. Using the rotary knob, sweep the frequency from 2.0

to 7.4 GHz and verify that power is > 8 dBm.

Set up for frequency measurement:

1. Press (2) (GHz).
2. Using (A), increment the frequency.

3. The measured frequency equals the front panel
indication £ 40 MHz (2.0 to 7.4 GHz).

POMER METER
Yig Oscillator
‘ W52 \
1 >8dBm I~
p— A26
Disconnect W52
From A26

FREQUENCY COUNTER

l i MManuolly sweep 2 to 7.MGHz

ag—3

Go To RF.2690 Continue

22 Instrument Level Troubleshooting
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ILT.2013

ILT.2015

ILT.2020

Check W52 for damage, deformation, or excessive RF
path loss.

Is W52 defective?

Go To RF.3990 Continue

Replace W52 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Remove A6 from the synthesizer and disconnect W54
from A6. Inspect and test W54 for defects.

Is W54 defective?

Go To A6.9000 Continue

Replace W54 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

There is a high-loss path between the directional coupler
(A39) and the sampler (A6). This path includes two
hard lines (W54, W51), a low pass filter (FL2), and

an attenuator (AT3). The most likely failure is a poor
connection. Correct the faulty connection or replace the
faulty part (W54, FL2, W51, AT3). Isolate and replace
the faulty component and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

To check for excessive loss in a cable or filter, connect
the component input to a known-good signal for the .
frequency bands in question (see the block diagram
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located behind the “Troubleshooting Block Diagrams”

tab) and test the output. Over the frequency range of

2.0 to 8.0 GHz, the loss for a coaxial cable should be <
2.0 dB; the loss for a filter should be < 4.0 dB.

ILT.2030 The most likely cause of this failure is A26, the YIG
oscillator (go to RF.2690.) If replacing A26 does not
resolve the problem, it is possible (but less likely) that
A13, the YO driver assembly could be the cause. Go to
A13.9000 to replace A13.

ILT.2100 Check the continuity from the front or rear panel FM
input to the end of W8 (which connects to A11J1).

(§jﬁ wa

DIQITAL VOLTHETER M

A11J1

Go To ILT.2105 Continue
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ILT.2101

+9V

Perform the following setup:

4 e

o

9.
10.

11.
12.

Reconnect all cables.

Set the power switch to standby.

Put the RF deck in the service position.

Disconnect W26 from A26J3.

Connect an oscilloscope to the disconnected end of
W26.

Connect a function generator to the FM input on
the front (or rear) panel.

Turn synthesizer power on.

Set the function generator for a 0.25 Vrms sine wave
at 1.0 MHz.

Press (PRESET) (cw) (5.0) (GHz) (MOD ).

Select F

Set the sensitivity to 10 MHz/V.
Adjust A11R55 to adjust the amplitude of the
waveform.

The oscilloscope should display an undistorted waveform
approximately 3.2 Vrms (9 Vp-p). Try adjusting
A11R55. There should be some range of adjustment
above and below this level.

0SCILLOSCOPE

-

e

joocosoo

%é'éé 8 YO Microcircuit

e B} o=

s> §  VERT

1uS

3

Go To A11.9000 Go To RF.2690
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ILT.2105

ILT.2110

ILT.2111

ILT.2112

ILT.2115

Replace W8 (front or rear panel FM input to A11J1)
and go to the Troubleshooting Foldout, block 1 (located
just prior to the “Special Cases” tab).

Does the adjustment (modulator offset and gain) fail
above 2 GHz?

==y

Go To ILT.2115 Continue

Does the adjustment (modulator offset and gain) fail
below 2 GHz?

=g

Go To ILT.2120 Continue

The problem is most likely the A10 assembly (it is
possible, however, that A24 and A38 are both faulty).

First go to paragraph A10.9000. If this does not fix the
problem, consider RF.2490, and/or RF.3890.

The problem is most likely either the A24 or the RF
cables connected to A24. It is possible, however, that the
A10 assembly may be the problem.

If A24 has not been replaced, go to RF.2490, otherwise
go to A10.9000.
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ILT.2120

ILT.2130

ILT.2140

The problem is most likely either A38 or the RF cables
connected to A38. It is possible, however, that the A10
assembly may be the problem.

It A38 has not been replaced, go to RF.3890, otherwise
go to A10.9000.

The most likely cause of this problem is the A10
assembly. If this assembly has not been Teplaced,

go to A10.9000. If this assembly has been replaced,
consider changing the dual modulator (RF.3890) or, for
instruments with Option 006, change the AM modulator
(RF.3890). However, if the problem exists only in low
band, try changing the low band assembly (RF.2490).

Check the continuity from the front (or rear) panel FM
input to the end of W8 (which connects to A8J10).

DIGITAL VOLTHETER

FM wa

A8J10

Go To ILT.2145 Continue
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ILT.2141 Perform the following setup.

5.

6.
7.

8.

1. Reconnect all cables.

2. Set the power switch to standby.

3.

4. Connect an oscilloscope to the disconnected end of

Disconnect W68 from A11J1.

W68.

Connect a function generator to the FM input on the
front (or rear) panel.

Turn synthesizer power on.

Set the function generator for a 0.25 V rms sine wave
at 1.0 MHz.

Press (FRESET).

The oscilloscope should display the same signal as the
function generator, a sine wave approximately 0.25 V
rms (.707 V p-p) at 1.0 MHz.

0SCILLOSCOPE
’I \‘
1 oco
E 988 oo
st I Azss O Dlsconnect WG8
i 060 From

afpevmenm——- VERT
1S
I A1 1J1

Contmue Go To ILT.2101

rnmm

ILT.2142 Perform the following setup:

1.

Reconnect all cables.

2. Set the power switch to standby.
3. Disconnect W68 from A8J9.
4. Connect an oscilloscope to the A8J9 connector.
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5. Connect a function generator to the FM input on the
front (or rear) panel.

6. Turn on synthesizer power.

7. Set the function generator for a 0.25 V rms sine wave
at 1.0 MHz.

8. Press (PRESET).

The oscilloscope should display the same signal as the
function generator, a sine wave approximately 0.25 V
rms (.707 V p-p) at 1.0 MHz.

OSCILLOSCOPE

Disconnect W68
From A11J1

oo

Go To A8.9000 Go To ILT.2146

ILT.2145 Replace W8 (front or rear panel FM input to A8J10)
and go to the Troubleshooting Foldout, block 1 (located
Jjust prior to the “Special Cases” tab).

ILT.2146  Replace W68 (cable between A8J9 and A11J 1) and go to
the Troubleshooting Foldout, block 1 (located just prior
to the “Special Cases” tab).
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ILT.2150 Check the continuity from the front (or rear) panel AM
| input to the end of W7 (which connects to A8J7).

D1aTAL vm.mma N m
[N ]

Go To ILT.2155 Continue

ILT.2151 Perform the following setup:

5.

6.
7.

8.

1. Reconnect all cables.

2. Set the power switch to standby.

3.

4. Connect an oscilloscope to the disconnected end of

Disconnect W67 from A10J1.

W67.

Connect a function generator to the AM input on the
front (or rear) panel.

Turn on synthesizer power.

Set the function generator for a 0.25 V rms sine wave

at 1.0 MHz.
Press (PRESET).

The oscilloscope should display the same signal as the
functin generator, a sine wave approximately 0.25 V rms
(.707 V p-p) at 1.0 MHz.
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ILT.2152

0SCILLOSCOPE

B,

| SIS T

Disconnect W67
' From A10J1

%

ATQJ1

Continue Go To ILT.2130

Perform the following setup:

GV O N

[}

7.

8.

Reconnect all cables.

Set the power switch to standby.

Disconnect W67 from A8JS.

Connect an oscilloscope to the A8J8 connector.
Connect a function generator to the AM input on the
front (or rear) panel.

Turn on synthesizer power.

Set the function generator for a 0.25 V rms sine wave
at 1.0 MHz.

Press (PRESET].

The oscilloscope should display the same signal as the
function generator, a sine wave approximately 0.25 V
rms (.707 V p-p) at 1.0 MHz.
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OSCILLOSCOPE

] fcoooooo

ooo oo
ST
=]

’

Disconnect W67
From A8J8
1uS %
A8J8

J

Go To A8.9000 Go To ILT.2156

ILT.2155 Replace W7 (front or rear panel AM input to A8J7) and
go to the Troubleshooting Foldout, block 1 (located just

prior to the “Special Cases” tab).

ILT.2156 Replace W67 (cable between A8J8 to A10J1) and go to
the Troubleshooting Foldout, block 1 (located just prior

to the “Special Cases” tab).
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ILT.2240

ILT.2241

The most common problem with RF power is loose

or damaged connectors and coax cables (especially

hard lines on the RF deck). If the instrument has
sudden drops in power above 10 GHz, check for faulty
connections. Check all hard lines, making sure that none
of the cables are cross-threaded, canted, or damaged.
Check all connections from the YO (A26) to the RF
OUTPUT connector (J1).

Are all connections and cables good?

Go To ILT.2260 Continue

Does the instrument have low band (< 2 GHz), and does
the RF power problem exist only in low band?

=g

Go To ILT.2245 Continue
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ILT.2242

ILT.2245

ILT.2246

The problem is most likely the low band microcircuit
(A24). A less likely possibility is the microcircuit that
selects the A24 low band output. Depending on the
instrument block diagram, this switching is done in the
following microcircuits:

All models with Option 006: A42 Pulse Modulation
Switched Filter

HP 83620A/30A: A29 Amplifier Filter

HP 83640A/50A: A32 Frequency Doubler

HP 83623A: A33 Amplifier Switch

Before continuing, check again for loose or poorly seated
connectors.

Has A24 been previously replaced?

Go To RF.2490 Go To ILT.2257

Does the RF power problem exist only at
frequencies > 2 GHz?

a—0

Go To ILT.2256 Continue

Is the synthesizer upper frequency limit > 40 GHz?

a—0

Go To ILT.2255 Continue
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ILT.2247

ILT.2248

Does the RF power problem exist only above 26.5 GHz?

g—= g

Go To ILT.2255 Continue

Loose connections or bad RF cabling can easily cause
problems at these frequencies. Check all cabling from
the amp/mult (A28) to the RF OUTPUT (J1). If all RF
cabling appears intact, the most probable cause is the
amp/doubler (A32).

Are the cabling and J1 intact?

Go To ILT.2260 Go To RF.3290
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ILT.2255

ILT.2256

The most probable fault is a loose cable between A30
and the RF OUTPUT connector. Use the block diagram
to guide you in checking power levels between A30

and the RF OUTPUT connector. Then use the block
diagram to check the following items.

1. The RF OUTPUT connector.

2. If the instrument has option 001, the attenuator
(RF.3190).

. The coupler/detector (RF.3090).

The low power adjustment.

For abrupt power drop out only, amplifier/multiplier

and amplifier/filter adjustments.

The amp/multiplier (RF.2890).

The amp/filter (RF.2990).

If present, the amp/switch (RF.3390).

If present, the pulse modulation switched filter

(RF.4290).

If these alternatives do not fix the problem, use

the instrument block diagram (located behind the
“Troubleshooting Block Diagrams” tab) to troubleshoot
this problem.

o o

Radl e

A general power level problem exists. The assemblies
that affect a broad band of frequencies start with the
coupler/detector, and end with J1. If a power level
accuracy problem exists, it is possible that the A10
assembly (ALC) is faulty. There is no easy and effective
way to continue testing without additional equipment.
The following is a prioritized list of the most probable
causes:

1. For power measurement level accuracy only, the A10
assembly (A10.9000).

2. The RF OUTPUT connector.

3. Hard lines between the A30 assembly and the RF
OUTPUT connector.
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ILT.2257

4. If the instrument has option 001, the attenuator
(RF.3190).
5. The coupler/detector (RF.3090).

If these alternatives do not fix the problem, use

the instrument block diagram (located behind the
“Troubleshooting Block Diagrams” tab) to troubleshoot
this problem.

The most probable fault is a loose cable between A24
and the RF OUTPUT connector. Use the block diagram
to guide you in checking power levels between A30

and the RF OUTPUT connector. Then use the block
diagram to check the following items.

1. The RF OUTPUT connector.

2. The DC block (RF.4090).

3. The appropriate assembly for your model and option
configuration from the following table:

Table 1-1.
Instruments Without Instruments With
Option 006 Option 006

HP 83620A./22A | Amp/Filter (RF.2990) |Pulse Mod Switched Filter (RF.4290)

HP 83630A Amp/Filter (RF.2990) |Pulse Mod Switched Filter (RF.4290)

HP 83623A/24A | Amp/Switch (RF.3390) |Pulse Mod Switched Filter (RF.4290)

HP 83640A/50A | Amp Doubler (RF.3290) | Amp Doubler (RF.3290)

4. If present, the attenuator (RF.3190).
5. The coupler/detector (RF.3090).

Instrument Level Troubleshooting 37



https://www.manualsplus.com/

ILT.2260 Repair, reseat, or reconnect the cables as required and
' continue with the performance tests or adjustments as
required.

ILT.2300 The step attenuator is the most likely failure, but loose
or damaged connectors are always a possibility. Go to
RF.3190.

If these alternatives do not fix the problem, use

the instrument block diagram (located behind the
“Troubleshooting Block Diagrams” tab) to troubleshoot
this problem.
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ILT.2500 At this point in the procedure, all adjustments related
to the failing performance test should have been
successfully completed.

Select the first failing performance test and go to the
indicated paragraph.

Failing Performance Test Go to Paragraph
Internal Timebase Aging Rate A23.000
Frequency Switching Time ILT.2670
Swept Frequency Accuracy ILT.2660
FM Accuracy ILT.2690
FM Maximum Frequency Deviation ILT.2690
FM Bandwidth ILT.2690
Power Flatness ILT.2695
Power Accuracy ILT.2695
Maximum Leveled Power ILT.2695
Step Attenuator Flatness and Accuracy RF.3190
External Leveling A10.9000
AM Dynamic Range ILT.2620
AM Accuracy ILT.2620
AM Frequency Response and Bandwidth ILT.2620
Spurious Signals (Harmonics) ILT.2650
Spurious Signals (Line Related) ILT.2610
Spurious Signals (Non-Harmonics) ILT.2630
Single Sideband Phase Noise ILT.2640
Pulse Performance ILT.2680
Pulse On Off Ratio ILT.2680
Pulse Modulation Video Feedthrough ' ILT.2600
Internal Pulse Accuracy A8.9000
Modulation Meter A8.9000
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ILT.2600

ILT.2601

ILT.2610

Does the pulse modulation feedthrough occur only below
2 GHz?

d—4

Continue Go To RF.2490

Is Option 006 installed?

=4

Go To RF.3890 Go To RF.4290

Line related spurs are spurious signals offset from the
carrier by multiples of the line frequency. If, for example,
the line frequency is 60 Hz, line related spurs can occur
at 60, 120, 180, 240 Hz, and so on. The most prevalent
spur is the second harmonic.

The most likely cause of line related spurs is EMI
(electromagnetic interference) from other sources or
from poor grounding. EMI can occur as a result of
shielding degradation in the synthesizer due to damage
or faulty reinstallation of the top or bottom covers, or
the braided shielding. A faulty line filter (FL1) can also
cause spurs. Recheck the measurement and set up for
faulty grounds. Check the synthesizer shielding. Check
the environment for unusually strong line currents close
to the measurement.

If there is no likely external source, replace FL1. After
taking action, go to the Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).

Instrument Level Troubleshooting



https://www.manualsplus.com/

ILT.2620 The problem can be caused by the A10 assembly (ALC),

the A8 assembly (mod/gen), or by a microcircuit. Using
the table below, go to the indicated paragraphs.

Failing Frequency Go to
Range or Failure Mode Paragraph
< 2 GHz only A10.9000 (ALC) or RF.2490 {low band)
> 2 GHz only A10.9000 (ALC) or RF.3890 (dual
modulator or AM modulator in Opt. 006)
Above and below 2 GHz A10.9000 (ALC) or A8.9000 (mod/gen)
Fails AM Accuracy or A8.9000 (mod/gen)

Dynamic Range for
internal modulation

ILT.2630 There are two types of non-harmonic, non-line related

Note

spurious signals (spurs):

m Crossing spurs. These are usually caused by poor
shielding, or by interaction between the YO loop phase
detector assembly (A5) and the sampler assembly
(A6). Another cause is 10 MHz or a harmonic of
10 MHz getting into the sampler assembly. Check
shielding, grounds, filtering on the A6 assembly, and
cable routing.

m Fixed offset spurs. These are the most common spurs.
They appear at a fixed offset from the carrier.

The following table lists the most common offset spurs,
the their possible causes.

If the fault is only in low band, the low band
microcircuit (A24) is also a possible cause.
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Offset from Carrier Most Likely Fault

60 kHz Grounds, connections and shielding,
Al6, A17, A18

120 kHz Al6, A17, A18

20 or 40 kHz A3, A6 shielding/filtering

125 kHz A4 API adjustment, shielding,

filtering; possibly reference
shielding, filtering.

Random Low Frequency | Fan (B1)

10 or 20 MHz Routing of cables to and from A7.

These problems are very difficult to isolate, and require
patience. Often, the quickest and most economical way
to isolate a problem is to substitute modules.

After taking action, go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.2640 Poor grounds or shielding problems in either the
environment or the measurement system can produce
what looks like a failure in phase noise measurements.
Another common source of phase noise is physical
vibration. When you are sure that the measurements
accurately reflect a failure, refer to the following graph.
Locate the failed frequency on the graph and go to the
paragraph shown for that frequency. Note, if your failure
is between 100 Hz and 1 kHz, check frequencies above
and below the failure. If the frequencies below 100 Hz
are failing or are close to failing, go to A7.9000. If the
frequencies above 1 kHz are failing or are close to failing,
go to A6.9000. In the synthesizer, phase noise is usually
concentrated at one of three carrier offsets. Failures
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of phase noise at these offsets have fairly predictable
causes. Before you change a module, check the phase
noise measurement system.

Note i If the fault is only in low band, the low band
% microcircuit (A24) is also a possible cause (RF.2490).

lGO TO A79000i |
GO TO AB.S000

GO TO RF.2690

GO TO A13.9000

100Hz TKHz 10KHz 100KHz

OFFSET FROM CARRIER

These problems are very difficult to isolate, and require
patience. Often, the quickest and most economical way
to isolate a problem is to substitute modules.

After taking action go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).
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ILT.2650

ILT.2660

Perform a full user calibration:

1. Press (USER CAL).

If the problem still exists, continue. In general,
troubleshoot harmonics using the block diagram. Go
from the RF OUTPUT (J1) to each of the active RF
devices (A24, A26, A28, A29, A33, A38, A42, for models
with Option 006, and A32, for models capable of >26.5
GHz). Use the ALC menus to help control the level
during a measurement. Pay attention to the bands in
which the problem appears. Use the table below to help
isolate the problem.

Failing Data Points Most Likely Causes

< 2 GHz only Low band microcircuit (A24)

> 26.5 GHz (HP 83640A/50A) | Doubler/amp (A32)

All Other Cases YO (A26); amp/multiplier (A28);
amp /filter (A29); amp/switch (A33);
dual modulator (A38); and pulse
mod switched filter (A42)

After taking action, go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

The most likely cause is the YO driver assembly (go to
A13.9000), the next possibility is YO assembly (go to
RF.2690).

After taking action, go to the troubleshooting foldout,
block 1 (located just prior to the “Special Cases” tab).
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ILT.2670

ILT.2680

The most likely faults are listed below:

1.

2.

The most likely fault is the measurement setup.
Check the setup.

Check the calibration constants (listed in the Service
manual). Pay special attention to the following
calibration constants:

a. Lock dwell time.

b. Max phase lock wait.

. If an unlock message appears, press (PRESET) (SERVICE)

The following is a prioritized list.
Find the first one that applies. |
a. REF UNLOCK: go to A7.9000.
b. SAMPLER UNLOCK: go to A6.9000.
¢. FRACN UNLOCK: go to A4.9000.
d. YO UNLOCK: consider the following, in the order
listed.
1. A6: go to A6.9000.
ii. A5: go to A5.9000.
iii. A13: go to A13.9000.
1v. A26: go to RF.2690.
e. HET UNLOCK: go to RF.2490.
The microprocessor may cause the fault, go to
A15.9000.

If these alternatives do not fix the problem, use

the instrument block diagram (located behind the
“Troubleshooting Block Diagrams” tab) to troubleshoot
this problem. |

If the problem occurs only at < 2 GHz, it is most likely
the low band (A24). To to RF. 2490. Otherwise, the
following table shows the three basic types of pulse
problems and their most likely causes:
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Failure Mode Most Likely Fault

Rise and Fall Time Amp/Filter (RF.2990) or, for
Opt. 006, pulse mod switched
filter (RF.4290)

Leveling Pulse (A9.9000);
or ALC (A10.9000)

On/Off Ratio Dual/modulator (RF.3890) or,
for Opt. 006, pulse mod switched
filter (RF.4290);

Amp/multiplier (RF.2890);

YO (RF.2690);

or poor connections

If these alternatives do not fix the problem, use

the instrument block diagram (located behind the
“Troubleshooting Block Diagrams” tab) to troubleshoot
this problem.

ILT.2690 The most likely fault is the YO (A26). However, first
check the following items before going to RF.2690 to
replace the A26 assembly:

1. If the performance test fails at modulation rates of
about 100 kHz in AC FM, do the “YO Loop Gain”
adjustment.

2. If the performance test fails only in DC FM, the YO
driver (A13) may be at fault.

3. Go to ILT.2101 to check the FM driver (All). If this
test fails then replace All.

4. Go to ILT.2141 to check the modulation generator
(A8) if Option 002 is installed. If this test fails then
replace A8.
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ILT.2695 The diagnostics already performed are probably
more accurate than the remaining procedures. These
procedures may not be able to identify the failed
assembly. This is particularly true when a specification
has only marginally failed. Before continuing, verify all
RF cable connections on the RF deck. If no problems
are found, go to ILT.2240.
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ILT.3000 ' Select the first faulty I/O port listed below.

Failing Input or Output

Go to Paragraph

Display Output ILT.3010
Keyboard Input ILT.3020
RF Output ILT.2240
AM Input IL.T.3030
AM Ipput, Opt. 002 installed ILT.3230
FM Input ILT.3040
FM Input, Opt. 002 installed ILT.3240
Pulse Input,Output ILT.3050
Pulse Input,Output, Opt. 002 installed ILT.3250
External ALC Input ILT.3062
Rear Panel Source Module Interface ILT.3070
Front Panel Source Module Interface ILT.3080
HP-IB Input,Output ILT.3090
10 MHz Ref Input ILT.3100
10 MHz Ref Output ILT.3110
Trigger Input I11.T.3120
Sweep Output ILT.3200
V/GHz Output ILT.3300
Stop Sweep Input, Output ILT.3400
Z-Axis Blanking, Markers Output I1.T.3500
Trigger Output ILT.3600
Auxiliary Interface ILT.3700
Rear Panel HP-IB Address Switches IL'T.3800
Pulse Video Output I11.T.3900
Pulse Sync Output ILT. 3910
AM/FM Output ILT.3920
AUX OUTPUT TLT.3930
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ILT.3010

ILT.3011

If the display is dim and flickering, check the dim
display option: Press SYSTEM (MENU), and select
Repeatedly select .
toggle this attribute.

Does the problem remain when you toggle

d—

Done Continue

The remaining display problems are most likely one of
the following:

m Cosmetic fault. The display appearance is fuzzy, varies
in brightness from segment to segment, or another
superficial characteristic is questionable. Replace the
display (go to A21.9000).

m The display takes a long time to update, and
UNLOCK flashes in the display. Press

and select Ur The following is a
prioritized list. Find t hat applies.
1. REF UNLOCK: go to A7.9000.
2. SAMPLER UNLOCK: go to A6.9000.
3. FRACN UNLOCK: go to A4.9000.
4. YO UNLOCK: consider the following, in the order
listed:
a. A6: go to A6.9000.
b. A5: go to A5.9000.
c. Al13: go to A13.9000.
d. A26: go to RF.2690.
5. HET UNLOCK: go to RF.2490.

w If the display updates slowly, examine (and modify, if
required) calibration constant #554 using the following
procedure: '
Press (PRESET) (SERVICE).
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Select T
Press (51) (ETER).
Calibration constant #554 should be set to 245. If it is

not, continue with the following:
Select ]

m The display has an intermittent fault such as going
blank, or unintelligible characters displayed. Possible
failures include the following:

1. Display (A21).
2. Front panel processor (A3).
3. Cables (W1, W3, W4).

If these alternatives do not fix the problem, use

the instrument block diagram (located behind the
“Troubleshooting Block Diagrams” tab) to troubleshoot
this problem.
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ILT.3020 Keyboard problems are most likely one of the following:

m The display takes a long time to update, and
UNLOCK flashes in the display Press

and select . The following is a

prioritized list. Find the first one that applies.
1. REF UNLOCK: go to A7.9000.
2. SAMPLER UNLOCK: go to A6.9000.
3. FRACN UNLOCK: go to A4.9000.
4. YO UNLOCK: consider the following, in this order:
a. A6: go to A6.9000.
b. A5: go to A5.9000.
c. Al3: go to A13.9000.
d. A26: go to RF.2690.
5. HET UNLOCK: go to RF.2490.

m Cosmetic fault. The appearance, or another superficial
characteristic, is questionable. Replace the keyboard
(go to A1.9000).

m The keyboard has an intermittent fault. Possible
failures include the following:

1. Keyboard (Al).
2. Front panel processor (A3).
3. Cables (W3, W5).

w If the display updates slowly, examine (and modify, if
required) calibration constant #554 using the following
procedure:

Press

Select
Press (552) (ETER).

Calibration constant #554 should be set to 245. If it is
not, conti the following:
Select
Press (24
Seloct

If these alternatives do not fix the problem, use the
instrument block diagram (behind the “Troubleshooting
Block Diagrams” tab) to troubleshoot this problem.
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ILT.3030 Check the continuity between front/rear panel AM input
' and the end of W7 (connects to A10J1).

(gjﬁ w7

DIGITAL VOLTHETER AM

A10J1

Continue Go To A10.9000

ILT.3031 Replace the cable (W7) connecting the front/rear panel
AM input to A10J1, and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).
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ILT.3040 Check the continuity from the front/rear panel to the
end of W8 (connects to A11J1).

(gjﬁ w8

DIQITAL VOLTMETER FM

110

IF

Continue Go To A11.9000

ILT.3041  Replace the cable (W8) that connects the front/rear
panel FM input to A11J1, and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).
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ILT.3050 Check the continuity from the front/rear panel pulse
| input and the end of W6 (connects to A9J4).

DIGITAL VOLTHETER

PULSE
W6

F
A
1
L

Continue

J—_—_D ASJ4

Go To ILT.3052

ILT.3051 Replace the cable (W6) that connects the front/rear

panel pulse input to A9J4 and go to the Troubleshooting

Foldout, block 1 (located just prior to the “Special

Cases” tab).

ILT.3052 Does the pulse problem exist only below 2 GHz?

=3

Continue

Instrument Level Troubleshooting
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ILT.3053

ILT.3054

Does the pulse problem exist only above 2 GHz?

=4

Go To A9.9000 Go To ILT.3057

Perform the following key sequence:

. Press (I?
. Select S

- Select

- Select

1

2

3.

4. Select
5

6

7

8. Select

SYNTHESIZER MOTHERABOARD

(L
[

A2204

INIROYLSNE S0 LNOYY

[l zrevx |

Go To A9.9000 Continue
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ILT.3055

VOLTHETER

ocsopscoDO.
nssoao - a8
uuuuuuu sescooo o

<-5Vde

B[ =p T

Disconnect W33
From A24

F!

A

1

L

]

Continue Go To RF.2490

ILT.3056 Replace W33 and then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

ILT.3057 Perform the following key sequence:

1. J.

o v .v

3. Press (ENTER).

4. Select . asterisk on)

5. Select

6. Press (PRIOR).

7. Select .

8. Select - until HB Mod OFF [mV] is displayed.

Make the following measurements.
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VOLTHETER SYNTHESIZER NOTHERBOARD

A22:13
| XA9J2 |

FRONT OF INSTRUMENT

Go To A9.9000 Continue

o coacgooeoa. =
SN ccoocoso -

Oococcocoosogoo000cC

l

ILT.3058 Is Option 006 installed?

=g

Go To ILT.3060 Continue
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ILT.3059

VOLTNETER

Disconnect W32

From A42
"’j\
@- A42 @:

PULSE MOD SWITCHED FILTER -

Y

Go To ILT.3061 Go To RF.4290

ILT.3060

DUAL MODULATOR
= w32
@)@ A38 p @D:

Disconnect W32
From A38

1

Continue Go To RF.3890
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ILT.3061

ILT.3062

ILT.3063

ILT.3070

Replace W32 and then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

Check the continuity from the front panel external ALC
input (rear panel for option 004) to the end of W9
(connects to A10J4).

DIGITAL VOLTHNETER EXT ALC

éih L)

>

1044

Continue Go To A10.9000

Replace the cable (W9) that connects the front

panel external ALC input to A10J4, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

Using either an oscilloscope or a voltmeter, check the
following voltages at the front panel SMI connector.
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Location Measurement

Pin 7 +5.2 Vdc

Pin 5 +15.0 Vdc¢

Pin 10,18,19,20 |TTL High

Did all voltages pass?

Go To A2.9000 Continue

ILT.3071 Perform the following setup:

1. Press (PRESET).
2. Press (sweep TIME) (10.0) (SEC).

Using either an oscilloscope or a voltmeter, check the
following voltages on the front panel SMI connector.
Note that pin 12 is a sweep ramp. To adjust the sweep
ramp, change the instrument sweep time (if you use an
oscilloscope, try a sweep time of approximately 100 ms).

Location Measurement

Pin 15 —15 Vdc

Pin 6 +8.0 Vdc

Pin 12 Sweep Ramp (0 to 10.0V)
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Did all voltages pass?

Go To ILT.3075 Continue

ILT.3072 Measure on the center pin at each end of the cable.

FRONT PANEL
SMI CONNECTOR w10

Continue Go To ILT.3074

ILT.3073 Replace the cable (W10) that connects the front
panel SMI input to the A10 assembly, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

ILT.3074  Although the problem has not been isolated, the
following are possible:

m The front panel SMI (A2) is faulty.

m W2 is faulty (connects A2 to the motherboard).

m The ALC assembly (A10) is faulty. This is true if
leveling is the problem.
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m The source module used with the synthesizer is faulty.
To confirm this, either use the rear panel SMI, or
substitute a new source module or synthesizer.

m A remote possibility exists that the motherboard
(A22) is faulty.

If these alternatives do not fix the problem, use

the instrument block diagram (located behind the
“Troubleshooting Block Diagrams” tab) to troubleshoot
this problem.

ILT.3075 Either the front panel SMI (A2) or the ribbon cable
(W10) is faulty. Inspect the ribbon cable. Replace
the A2 assembly or W10, as required, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

ILT.3080 Using either an oscilloscope or a voltmeter, check the
following voltages at the rear panel SMI connector.

Location Measurement
Pin 7 +5.2 Vdc
Pin 5 +15.0 Vdc

Pin 10, 18, 19, 20 |TTL High

Did all voltages pass?

Go To A19.9000 Continue

62 Instrument Level Troubleshooting



https://www.manualsplus.com/

ILT.3081

Perform the following setup:

1. Press .

2. Press &3]

Using an oscilloscope or a voltmeter, check the following

voltages on the rear
12 is a sweep ramp.

panel SMI connector. Note that pin
To change the sweep ramp, change

the sweep time (using an oscilloscope, try a sweep time
of approximately 100 ms).

Location Measurement
Pin 15 —15 Vdc¢

Pin 6 +8.0 Vdc

Pin 12 Sweep Ramp (0 to 10V)

Did all voltages pass?

g—=p

Go To ILT.3085

Continue
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ILT.3082 Measure at the center pin at each end of the cable.

REAR PANEL
SMI CONNECTOR w23

OHMBETER

Continue Go To ILT.3084

ILT.3083 Replace the cable (W23) that connects the rear
panel SMI input to the A10 assembly, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

ILT.3084 The problem is not isolated, but the following are
possible failures:

m The rear panel SMI (A19) is faulty.

m W31 is faulty (connects A19 to the motherboard).

m The ALC assembly (A10) is faulty. This is true if
leveling is the problem.

m The source module used with the synthesizer is faulty.
To confirm this, try to use the front panel SMI, or
substitute either a new source module or synthesizer.

m A remote possibility exists that the motherboard
(A22) is faulty.

If these alternatives do not fix the problem, use
the instrument block diagram (located behind the

Instrument Level Troubleshooting
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ILT.3085

ILT.3090

“Iroubleshooting Block Diagrams” tab) to troubleshoot
this problem.

Either the rear panel SMI (A19) or the ribbon cable
(W23) is faulty. Inspect the ribbon cable. Replace the
A19 assembly or W23, and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

HP-IB problems involve a ribbon cable and one of three
assemblies. The assemblies are listed below from most
to least likely to fail. First, run the HP-IB port self-test
that follows. If this self-test fails, the CPU assembly
(A15) is the most likely failure. If this test passes,
change the assemblies in the order listed.

1. Ensure that nothing is connected to the HP-IB
connector.

2. Press (PRESET) (SERVICE).

3. Select

4. Press

5

. Select .

Most likely failures:

1. An excessive length of HP-IB cable. (The
specification for length of HP-IB cable is no more
than 2 meters per instrument and a maximum of 20
meters. Exceeding this length may lock up the data
bus.)

. The rear panel SMI (A19).

. The CPU assembly (A15).

4. The ribbon cable W23 (connects A19 to

motherboard).

5. There is a remote possibility of a motherboard (A22)

fault.

W N

If these alternatives do not fix the problem, consult
“Special Cases” to troubleshoot this problem.
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ILT.3100 Check the continuity from the rear panel 10 MHz input
’ to the end of W16 (connects to A7J1).

DIGITAL VOLTMETER 10MHz
INPUT

A7J1

Continue Go To ILT.3102

ILT.3101 Replace W16 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3102

POMER METER

9
0dBM to 10dBm \’3%
@
Disconnect the ext.

FREQUENCY COUNTER
ref. from the rear

panel 10MHz REF

INPUT

10MHz REF
‘I l‘ INPUT

Continue Go To AT7.9000
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ILT.3103

ILT.3110

ILT.3111

Correct the reference into the rear panel. If a problem
still exists, refer to the instrument block diagram
(located behmd the “Troubleshooting Block Dlagrams
tab) to troubleshoot this problem.

POUER METER

REAR PANEL

0dBm to 10dBm

=3 IKJQEOMHZ OUTPUT
‘ i . L
M 10MHz
.'[____'

Go To ILT.3112 Continue

There does not seem to be a failure. The rear panel
output should be 10 MHz at approximately 0 dBm.
If a problem still exists, refer to the instrument block
diagram (located behind the “Troubleshooting Block
Diagrams” tab) to troubleshoot this problem.
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ILT.3112

Disconnect W1Q -

POMER HETER
I\ From A7J5
@ >0dBm l -~ %?l
A7J5
w19

10MHz REF
OQUTPUT

FREQUENCY COUNTER

=3

Go To A7.9000 Continue

ILT.3113 Replace W19, the coaxial cable that connects A7J5 to
the rear panel, and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3120 Before continuing, be sure that auto sweep operates
correctly. If it does not, restart troubleshooting at
ILT.000.

Measure the resistance between the TRIGGER INPUT
and XA15J1-61.

Is the resistance > 90 and < 110Q7?

Go To ILT.3140 Continue
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ILT.3121  Perform the following setup:
1. Press
2. Select
3. Press (SWEEP TIME) (5) (SEC).

REAR PANEL

DIGITAL VOLTMETER '\l
- ‘\SV‘vEEP oUTPUT

&

Go To A15.9000 Continue

ILT.3122  Is the front panel SWEEP indicator flashing and do you
have a front panel?

a= g

Continue Go To A15.9000
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ILT.3123 Perform the following setup:

m Connect a function generator to the rear panel trigger
input.

m Set the function generator for a 10 Hz, TTL square
wave.

m Observe the SWEEP OUTPUT on the rear panel.

REAR PANEL

DI1QITAL VOLTHETER
M
mm—cSos002 | ~ @
o e? %)
(=R-N-E-R-N-A-N-K-X)

Q"vgsp OUTPUT

OV to 10V RAMP V

]

Go To ILT.3150 Continue

E@AC X

ILT.3124 Does your instrument have a front panel with a display
and is the front panel SWEEP indicator flashing?

=g

Go To ILT.3170 Continue

ILT.3125 The trigger and sweep outputs seem to be working. If an
undetected failure exists, look at the instrument block
diagram (located behind the “Troubleshooting Block
Diagrams” tab). The assemblies most intimately tied
to the trigger input and sweep output are the sweep
generator assembly (A14) and the CPU assembly (A15).
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ILT.3140

ILT.3141

ILT.3142

ILT.3150

Measure the resistance between A22J8-41 and
XA15J1-61.

Is the resistance > 207

Go To ILT.3160 Continue

There is an open on the motherboard between A22J8-41
and XA15J1-61. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Measure the resistance between SWEEP OUTPUT and
XA14J2-4.

Is the resistance 90 to 1109Q7?

Continue Go To A14.9000
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ILT.3151

ILT.3152

ILT.3153

ILT.3160

Measure the resistance between A22J8-31 and XA14J2-4.

Is the resistance > 2Q7

=1

Go To ILT.3160 Continue

There is an open on the motherboard between A22J8-31
and XA14J2-4. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=3

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A fault exists in either the rear panel SMI (A19) or

the ribbon cable W31. Inspect W31. Replace the rear
panel SMI (A19) or W31, and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

Instrument Level Troubleshooting



https://www.manualsplus.com/

ILT.3170

Perform the following setup:

1. Press (PRESET) (START) (5) (GHz).

2. Press (sTtopP) (7) (GHz).

3. Press (sweep TIME] (5) (SEC)-

4. Press (SINGLE).

5. To make the measurement repeatedly, press (SINGLE).
A TTL should be present that goes low for about 5
seconds, then high, each time you press (SINGLE).
VOLTHETER SYNTHESIZER NMOTHERBOARD

\

SIS ococccoo
coogo

o0gococsugo-

eogaggoocon

Ssec TTL LOW,
THEN TTL HIGH

FRONT OF INSTRUMENT

(el Ty

i

- Go To A14.9000 Continue
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ILT.3171

ILT.3180

ILT.3181

ILT.3190

Repeatedly press (SINGLE). You should see a 5 second
TTL low.

VOLTNETER

SYNTHESIZER MOTHERBOARD

—

CELR-E-N-N-N-N-RY .
focsaoco0 -

Ssec TTL LOW

50 w 34 2

| A22J2 |

Y9 RIBBON CABLE CONNECTOR 1

FRONT OF INSTRUMENT

Continue Go To ILT.3190

=T

There is an open on the motherboard between XA14J2-7
and A22J2-34. Verify this with an ohmmeter. Is
Jjumpering an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

There is a fault associated with the front panel processor
assembly (A3), keyboard (A1), or the interconnecting
cables W3 (motherboard to A3) or W5 (A3 to Al).
Either check the ribbon cables, replace the appropriate
assemblies, or both. If these alternatives do not fix the
problem, use the instrument block diagram (located at
the end of “Special Cases”) to troubleshoot this problem.
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ILT.3200

Perform the following setup:

1. Press (PRESET) (START) (5) (GHz)-
2. Press G

3. Press (SWEEP TIME ) (100) (msec ).
You should see a 100 msec, 0.0 to 10.0V ramp.

QSCILLOSCOPE

-t .
- =) REAR PANEL

10v] ]
ov},

ILT.3201

Loooooo

o900
=lsle
e 898

— oo ISI
o ver ’ '&W’EEP OUTPUT

100mS OV to +10V RAMP

1

Go To ILT.3202 Continue

Nothing seems to fail. If an intermittent or non-linear
sweep output failure exists, the most likely failure is the
sweep generator assembly (A14). Less likely failures are
the rear panel SMI (A19), and the ribbon cable (W31).
If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.
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ILT.3202

0SCILLOSCOPE
’/ B, G
gt 4 nagg =)
hand i I '!Bﬂs O
000

SYNTHESIZER NMOTHERBORRD

60 RIBBON CABLE CONNECTOR

| A22J8 |

59 1

REAR OF INSTRUMENT

Continue
ILT.3203
0SCILLOSCOPE
’/ i, Y
| =l=ielalalele]
g t r oo
A L $52°53 O

Go To ILT.3160

SYNTHESIZER NMOTHERBOARD

FRONT OF INSTRUMENT

Go To A14.9000
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ILT.3204 There is an open on the motherboard between XA14J2-4
and A22J8-31. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

ILT.3205 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3230  Check the continuity from the front (or rear) panel AM
input to the end of W7 (which connects to A8J7).

OIGITAL VOLTMETER

ABJ7

Go To ILT.3235 Continue

ILT.3231  Perform the following setup:

1. Reconnect all cables.

2. Set the power switch to standby.

3. Disconnect W67 from A10J1.

4. Connect an oscilloscope to the disconnected end of
We67.
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5. Connect a function generator to the AM input on the
front (or rear) panel.

6. Turn on synthesizer power.

7. Set the function generator for a 0.25 V rms sine wave
at 1.0 MHz.

8. Press (PRESET ).
9. Press (MOD)

The oscilloscope should display the same signal as the
function generator, a sine wave approximately 0.25 V
rms (.707 V p-p) at 1.0 MHz.

QSCILLOSCOPE
> 1 oo
B ggg oo
'g AeE8E O Dnsconnect W67
F 0060 From
mm— | VERT
1uS
‘ ! A1 0oJ1
Contmue Go To A10.9000

ILT.3232 Perform the following setup:

Reconnect all cables.

Set the power switch to standby.

Disconnect W67 from A8J8.

Connect an oscilloscope to the A8J8 connector.
Connect a function generator to the AM input on the
front (or rear) panel.

Turn on synthesizer power.

. Set the function generator for a 0.25 V rms sine wave
at 1.0 MHz.

8. Press (PRESET ).

gn»h-oow»-a

-~ D
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+0.707V

ILT.3235

ILT.3236

ILT.3240

9. Press E

(asterisk omn).

The oscilloscope should display the same signal as the
function generator, a sine wave approximately 0.25 V
rms (.707 V p-p) at 1.0 MHz.

0SCILLOSCOPE

Disconnect W67
From ABJ8

—
v,

Go To A8.9000

@

Go To ILT.3236

Replace W7 (front or rear panel AM input to A8J7) and
go to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).

Replace W67 (cable between A8J8 and A10J1) and go to
the Troubleshooting Foldout, block 1 (located just prior
to the “Special Cases” tab).

Check the continuity from the front (or rear) panel FM
input to the end of W8 (which connects to A8J10).
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DIGITAL VOLTMETER

w8

J

A8J10

_

Go To ILT.3245 Continue

ILT.3241  Perform the following setup:

1. Reconnect all cables.

2. Set the power switch to standby.

3. Disconnect W68 from A11J1.

4. Connect an oscilloscope to the disconnected end of

W68.

Connect a function generator to the FM input on the

front (or rear) panel.

6. Turn synthesizer power on.

7. Set the function generator for a 0.25 V rms sine wave
at 1.0 MHz.

8. Press

9. Press |
The oscilloscope should display the same signal as the

function generator, a sine wave approximately 0.25 V
rms (.707 V p-p) at 1.0 MHz.

o

 (asterisk on).
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+0.707V

ILT.3242

QSCILLOSCOPE

Disconnect W68
From A11J1

AT 141

Continue Go To A11.9000

Perform the following setup:

G

o

. Press
. Press

Reconnect all cables.

Set the power switch to standby.

Disconnect W68 from A8J9.

Connect an oscilloscope to the A8J9 connector.
Connect a function generator to the FM input on the
front (or rear) panel.

Turn on synthesizer power.

Set the function generator for a 0.25 V rms sine wave
at 1.0 MHz.

(asterisk on).

The oscilloscope should display the same signal as the
function generator, a sine wave approximately 0.25 V
rms (.707 V p-p) at 1.0 MHz.
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0SCILLOSCOPE
P N

e N

i | ST

288 °°
t . r §g§o Disconnect W68
From A8JS
000
g | VERT ’
%A&JQ

8.9000 Go To ILT.3246

+0.707vV

=0 45

Go To

>

ILT.3245 Replace W8, front (or rear) panel FM input to A8J10,
and go to the Troubleshooting Foldout, block 1 (located
just prior to the “Special Cases” tab).

ILT.3246 Replace W68 (cable between A8J9 to A11J1) and go to
the Troubleshooting Foldout, block 1 (located just prior
to the “Special Cases” tab).

ILT.3250  Check the continuity from the front or rear panel
PULSE INPUT to the end of W6 (which connects to
A8J3).
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DIGITAL YOLTHETER

Go To ILT.3255 Continue

ILT.3251 Perform the following setup:

1. Reconnect all cables.

2. Set the power switch to standby.

3. Disconnect W66 from A9J3.

4. Connect an oscilloscope to the disconnected end of
W66.

5. Connect a function generator to the PULSE INPUT

on the front (or rear) panel.

. Turn on synthesizer power.

7. Set the function generator for a 1.6 V rms square
wave at 1.0 MHz.

8. Press

9. Press

(asterisk on).

The oscilloscope should display a TTL signal at 1.0
MHz.

(o]
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Q0SCILLOSCOPE

P - —_—

s Ny

Cooocoo
9 sE=e oo
=0

Disconnect W66
From ASQJ4
1pS . et %

Continue Go To ILT.3052

000

ILT.3252 Perform the following setup:

Reconnect all cables.

Set the power switch to standby.

Disconnect W66 from A8J5.

Connect an oscilloscope to the A8J5 connector.
Connect a function generator to the PULSE INPUT
on the front (or rear) panel.

Turn on synthesizer power.

Set the function generator for a 1.6 V rms square
wave at 1.0 MHz.

8. Press (PRESET).
9. Press

(asterisk omn).

The oscilloscope should display a TTL signal at 1.0
MHz.

Al ol Sl

o
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ILT.3255

ILT.3256

GSCILLOSCOPE

. i,

oooooo

g oa

Disconnect W66
From A8J5
%A&JS

1

8.9000 Go To ILT.3256

Replace W6 (front or rear panel PULSE INPUT to
A8J3) and go to the Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab)

Replace W66 (cable between A8J5 and A9J3) and go to
the Troubleshooting Foldout, block 1 (located just prior
to the “Special Cases” tab).

Instrument Level Troubleshooting 85



https://www.manualsplus.com/

86

ILT.3300

Turn the power switch to standby and remove the
SYTM driver assembly (A12). Inspect the DIP switch
on the Al12 assembly. The switch should be set as
indicated in the table below.

Upper Freq Limit | Switch 1| Switch 2 |Switch 3 | Switch 4|Switch 5
< 15.0 GHz Closed Closed Closed Closed Open
15.0 to 30.0 GHz Open Open Closed Closed Open
> 30.0 GHz Open Open Open Open Open

Are any of the switches set incorrectly?

o

Correct the switch settings, reinstall A12, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

Instrument Level Troubleshooting
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ILT.3301

10V

ILT.3302

Perform the following setup:

. Press (PRESET) (SWEEP TIME).

. Press (5) (SEC).

1

2

3. Observe the Volts/GHz out the rear panel.

4. The scaling of the ramp can be 1, 0.5, or 0.25 V/GHz.

See the following table.

Go To ILT.3303

Upper Frequency| Scaling
Limit (GHz) Volts/GHz
<15 1.0
15 to 30 0.5
> 30 0.25
0SCILLOSCOPE
. .,
= REAR PANEL
caoaooc
998 9o
| S
000 @
—- |- ws/sm
Ssec

Continue

Nothing seems to be wrong with the VOLTS/GHz
output. If there is an undetected fault, the most
likely source is the SYTM driver assembly (A12).

If the problem still exists, go to
troubleshoot this problem.

“Special Cases” to
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88

ILT.3303

ILT.3400

Upper Frequency| Scaling
Limit (GHz) |Volts/GHz

<15 1.0
15 to 30 0.5
> 30 0.25
0SCILLOSCOPE Disconnect W27
P S From A12J1

| mlelelalal=la)
mi=]s oo

'\| w27

Go To A12.9000 Continue

Replace W27 (connects A12 to the rear panel
Volts/GHz), and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Perform the following setup:

1. Press (PRESET ) (SWEEP TIME).

2. Press (30) (SEC).

Alternately short to ground and open the rear panel
STOP SWEEP IN/OUT center conductor. Observe the
SWEEP OUTPUT at the rear panel with a voltmeter;
if the instrument has a front panel with a display and
keyboard, observe the SWEEP indicator on the front
panel. When the center conductor is shorted to ground,

Instrument Level Troubleshooting
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the SWEEP OUTPUT should stop sweeping and the
front panel SWEEP indicator should be off; when

the center conductor is not shorted to ground, the
output should sweep, and the indicator should be on (or
blinking).

Does the STOP SWEEP IN/OUT properly control
the rear panel SWEEP OUTPUT and the front panel
SWEEP indicator?

=g

Go To ILT.3405 Continue

ILT.3401  Press (sweep TIME) (2) (SEC). You should see a TTL high
with a short TTL low every 2 to 3 seconds.

QSCILLOSCOPE
e N

. -

ooocooa REAR PANEL
TTL 000

S
] actviy 20O

000 '5‘
VERT ’ WP SWEEP IN/OUT

4

Go To A14.9000 Continue
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90

ILT.3402

ILT.3405

ILT.3406

The rear panel STOP SWEEP IN/OUT seems to be
working properly. If an undetected problem exists,
consider replacing the sweep generator assembly
(A14.9000). Otherwise, use the instrument block
diagram (located at the end of “Special Cases”) to
troubleshoot this problem.

Identify XA14J2-36. Alternately short to ground and
open the XA14J2-36. Observe the SWEEP OUTPUT
at the rear panel with a voltmeter; if the instrument

has a front panel with a display and keyboard, observe
the SWEEP indicator on the front panel. When the pin
is shorted to ground, the SWEEP OUTPUT should

stop sweeping and the front panel SWEEP indicator
should be off; when the pin is not shorted to ground, the
output should sweep, and the indicator should be on (or
blinking).

Does XA14J2-36 properly control the front panel
SWEEP indicator?

d—3

Go To A14.9000 Continue

Identify A22J8-35. Alternately short to ground and open
A22J8-35. Observe the SWEEP OUTPUT at the rear
panel with a voltmeter; if the instrument has a front
panel with a display and keyboard, observe the SWEEP
indicator on the front panel. When the pin is shorted to
ground, the SWEEP OUTPUT should stop sweeping
and the front panel SWEEP indicator should be off;
when the pin is not shorted to ground, the output should
sweep, and the indicator should be on (or blinking).
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ILT.3407

Does A22J8-35 properly control the front panel SWEEP
indicator?

a—0

Continue Go To A19.9000

There is an open on the motherboard between
XA14J2-36 an A22J8-35. Verify this with an ohmmeter.
Is jumpering an acceptable repair?

G—4

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).
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ILT.3500 Perform the following setup:

Press (PRESET).

Press (SWEEP TIME) (5) (SEC) (SINGLE).

Press (START) (5) (GHz)-

Press (sToP) (7) (GHz).

Checking the Z-AXIS BLANK/MKRS on the rear
panel, repeatedly press (SINGLE).

a. While not sweeping = TTL high.

b. During sweep = TTL low.

Gt W N

REAR PANEL

DI1GITAL YOLTNETER I\

Go To ILT.3505 Continue

ILT.3501 The rear panel Z-AXIS BLANK/MKRS seems to be
working properly. If an undetected problem exists,
consider replacing the sweep generator assembly
(A14.9000).

92 Instrument Level Troubleshooting



https://www.manualsplus.com/

ILT.3505

ILT.3506

Checking XA14J1-78, repeatedly press (SINGLE).

m Not sweeping = TTL high.
m During sweep = TTL low.

VOLTMETER

o~ ~—
a goQococao0Q- -

SYNTHESIZER MOTHERBOARD

N FRONT OF INSTRUMENT

U

Go To A14.9000 Continue

Checking A22J8-37, repeatedly press (SINGLE).

m Not sweeping = TTL high.
® During sweep = TTL low.

VOLTNETER SYNTHESIZER NOTHERBORRD
| ———
— 000050 06 6o RIBEON CABLE CONNECTOR ,
a

Qecoooncoco0o0ooo o

| A22J8 |
1

9 j37

REAR OF INSTRUMENT

e [

Continue Go To ILT.3160
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ILT.3507 There is an open on the motherboard between
: XA14J1-78 an A22J8-37. Verify this with an ochmmeter.
Is jumpering an acceptable repair?

=3

Go To A22.9000 Continue

ILT.3508 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3600 Press (PRESET). Check for a negative going TTL pulse at
the TRIGGER OUTPUT connector on the rear panel.

QSCILLOSCOPE

o~ -

REAR PANEL

=i=l=lalalele]

I | I cioo0 ao
=lmla}
=l=ls}

{ ACTMITY [&°8

\ VT ‘ .&'RI'GGER OUTPUT

Continue Go To ILT.3605
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ILT.3601  Press (PRESET). Check for a negative going TTL pulse at
Al4J2.

0SCILLOSCOPE Disconnect W28
P S From A14J2

coooon
L I ” OOU [=1=]
L

QUG
=DD

"NeReNe)
’ @ w28
Al tuz
PANEL @

TRIGGER
OUTPUT

Go To A14.9000 Contmue

Replace W28 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

ILT.3605 The rear panel TRIGGER OUTPUT seems to be
working properly. If an undetected problem exists,

consider replacing the sweep generator assembly
(A14.9000).
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ILT.3700

ILT.3701

Press (PRESET). Using an oscilloscope, check for

TTL levels at the following points on the rear panel
AUXILIARY INTERFACE connector. If a failure occurs
(there is no TTL activity on one or more of the lines), go
to the indicated paragraph.

Note: Some of these signals move very slowly.

Pin Go to
Number | Paragraph
2 ILT.3710
5 ILT.3720
12 ILT.3730
15 ILT.3740
24 A19.9000

If no failure occurs, continue with ILT.3701.

Perform the following setup:

1. Press (START sWEEP] (3) (GHz)-
2. Press (sTop sweer) (7) (GHz).

Check for a 0 to 10V ramp at pin 18 of the AUXILIARY
connector.
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10V

ILT.3702

t

0SCILLOSCOPE AUXILLIARY INTERFACE

P N 13
S
__fpoooooa 25 °°u‘°
] cog oo REAR PANEL oooiy
SR O %%%
- =y} 18 J So !

A3

Q0O

&

Go To ILT.3760 Continue

Locate pin 5 on the auxiliary interface. Alternately
short to ground and open pin 5. Observe pin 18 with a
voltmeter; if the instrument has a front panel with a
display and keyboard, observe the SWEEP indicator
on the front panel. When pin 5 is shorted to ground,
the output at pin 18 should stop sweeping and the front
panel SWEEP indicator should be off; when the pin

is not shorted to ground, the output at pin 18 should
sweep, and the indicator should be on (or blinking).
This is the stop sweep line that connects to the rear
panel BNC of the same name.

Did the sweep stop and start as described?

d—

Go To ILT.3202 Continue
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ILT.3703

ILT.3704

Locate pin 15 on the auxiliary interface. Alternately
short to ground and open pin 15. Observe pin 18 with
a voltmeter; if the instrument has a front panel with a
display and keyboard, observe the SWEEP indicator

on the front panel. When the pin is shorted to ground,
the output at pin 18 should stop sweeping and the front
panel SWEEP indicator should be off; when the pin

is not shorted to ground, the output at pin 18 should
sweep, and the indicator should be on (or blinking).
This is the LQSS signal, used to synchronize the A4
assemblies in systems that have more than one HP 8360
series synthesized sweeper.

Did the sweep stop and start as described?

Go To ILT.3405 Continue

Most (but not all) auxiliary inputs and outputs have
been checked. The remaining faults will appear to be
synchronization problems related to having multiple
HP 8360 series sweepers in a system, or problems with
markers.

Are you sure the instrument has an auxiliary interface
problem?

=g

Done Go To A19.9000
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ILT.3710  Press and check for TTL activity.

O0SCILLOSCOPE

REAR PANEL

Go To ILT.3501 Go To A19.9000

ILT.3720 Press and check for TTL activity.

OSCILLOSCOPE

. e,

REAR PANEL

‘ ‘Q})P SWEEP IN/OUT

Cooonoo

TTL coog oo

] acviry f§g§0
=

Q00

Go To ILT.3400 Go To A19.9000
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ILT.3730 Check for TTL activity at J8-36 on the motherboard.

0SCILLOSCOPE
. ~ SYNTHESIZER MOTHERBOARD

P s -

rRooocon
TTL 3298 66
88 O

60 36 2
l A22J8 |

99 KIBBON CABLE CONNECTOR '

fa]0]

REAR OF INSTRUMENT

| 1

Continue Go To A19.9000

ILT.3731  Check for TTL activity at XA14P2-37 on the
motherboard.

QSCILLOSCOPE
SYNTHESIZER MOTHERBOARD

/4

70 37 Y s

[ XATW2 |

1

REAR OF INSTRUMENT

)

Go To A14.9000 - Continue
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ILT.3735 There is an open on the motherboard between A22J8
and XA14J2-37. Verify this with an ohmmeter. Is

jumpering an acceptable repair?

Go To A22.9000 Continue

ILT.3736  Repair the open between J8-36 and XA14P2-37, and go
to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).

ILT.3740 Check for TTL activity at J839 on the motherboard.

O0SCILLOSCOPE

SYNTHESIZER MOTHERBORRD

FRONT OF [NSTRUMENT

Continue Go To A19.9000
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ILT.3741 Check for TTL activity at XA14P1-68 on the
' motherboard.

0SCILLOSCOPE

> N SYNTHESIZER NOTHERBOARD

foocoooa
TTL Eooo oo
228 O

Q00

FRONT OF INSTRUMENT

&

Go To A14.9000 Continue

="

ILT.3745 There is an open on the motherboard. Is jumpering an
acceptable repair?

=3

Go To A22.9000 Continue

ILT.3746  Repair the open between J8-39 and XA14P1-68, and go
to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).
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ILT.3800 The rear panel HP-IB switch controls the instrument
language and address. Check the following list for
possible solutions to the problem:

m To control the language from the front panel, the
language portion of the HP-IB switch must be set to 7
(binary 111).

m For instruments using SCPI, set the language part of
the switch to 0 (binary 000).

m For instruments using Analyzer language, set the
switch to 1 (binary 001). If the instrument is used
with HP 8510 systems, either set the language part
of the switch to 1 or set the language to Analyzer
language at the front panel. This also applies to
systems that depend on HP 8340/8341 compatibility.

m For instruments using CIIL, either set the switch to
2 (binary 010), or set it to 7 (binary 111) and set the
language to CIIL at the front panel. This language is
an option.

m For MSIB instruments (including option H10), set the
switch to 3 (binary 011). This cannot be set from the
front panel.

m Concerning the address switches, the HP 8510 (and
other systems) assume that the HP-IB address is 19
(binary 10011). :

Did any of these suggestions fix the problem?

Go To A19.9000 " Done
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ILT.3900 Perform the following setup:

1. Press (PRESET) (MOD ).

2. Select  (asterisk on).
You should see a TTL level, 500 kHz pulse with 50%
duty cycle.
0SCILLOSCOPE
— = REAR PANEL

oonooa

a0 00
=[=]=,

255 O

000 [5.
| PULSE VIDEC OUTPUT

IMQ INPUT

pm——
S500KH2z

Go To ILT.3902 Continue

ILT.3901 Nothing seems to fail. If an intermittent or non-linear
video output failure exists, the most likely failure is
the modulation generator assembly (A8). If replacing
A8 does not fix the problem, use the instrument block
diagram (located at the end of “Special Cases”) to
troubleshoot this problem.

ILT.3902 Check the continuity from the rear panel to the end of
W62 (connects to A8J4).
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DIGITAL VOLTRETER

| ]

Continue Go To A8.9000

ILT.3903 Replace the cable (W62) that connects the rear panel
PULSE VIDEO OUTPUT to A8J4 and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

ILT.3910 Perform the following setup:

1. Press (PRESET) (MOD).

(asterisk on).

You should see a TTL high, 50 ns +10 ns wide pulse.
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0SCILLOSCOPE
P o,

[~ A REAR PANEL

Coooooo m
’ PULSE SYNC OUTPUT

:

Go To ILT.3912 Continue

e
50nSt 10nS MO INPUT

ILT.3911 Nothing seems to fail. If an intermittent or non-linear
sync output failure exists, the most likely failure is
the modulation generator assembly (A8). If replacing
A8 does not fix the problem, use the instrument block
diagram (located at the end of “Special Cases”) to
troubleshoot the problem.

ILT.3912 Check the continuity from the rear panel to the end of
W63 (connects to A8J6).
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ILT.3913

ILT.3920

DIGITAL VOLTHETER

W63

i |

Continue Go To A8.9000

Replace the cable (W63) that connects the rear panel
PULSE SYNC OUTPUT to A8J6 and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

Perform the following setup:

1. Press (PRESET) (MOD).

2. Select (asterisk on).

3. Press (PRIOR).

4. Select asterisk

on).

You should see a 100 kHz, 600 mV p-p 100 mV sine

wave.
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0SCILLOSCOPE

t” ., S

[ A REAR PANEL

| ooccooo
oce co

1

Go To ILT.3923 Continue

1MQ INPUT.

ILT.3921  Perform the following setup:

1. Press (PReSET) (cw] {(MOD ).
2. Select :

3. Press
4. Select
on).

You should see a 1 MHz, 2 V £200 mV sine wave.

0SCILLOSCOPE

(asterisk omn).

i (asterisk

=

1 ooooas
088
Arzeg O

[eXeXe]

REAR PANEL

VERT
1MHz
1MQ INPUT
Go To A8.9000 Continue
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ILT.3922

ILT.3923

ILT.3924

ILT.3930

Nothing seems to fail. If an intermittent or non-linear
AM/FM OUTPUT failure exists, the most likely failure
is the modulation generator assembly (A8). If replacing
A8 does not fix the problem, use the instrument block
diagram (located at the end of “Special Cases”) to
troubleshoot this problem.

Check the continuity from the rear panel to the end of
W64 (connects to A8J11).

DIGITAL VOLTHETER

ABJ11

)

Continue Go To A8.9000

Replace the cable (W64) that connects the rear

panel AM/FM OUTPUT to A8J11 and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

Disconnect the 50 ohm load from the rear panel AUX
OUTPUT connector. Set the synthesizer to CW. Tune
the frequency from 2 to 26.5 GHz (or 2 to 20 GHz for

synthesizers with a maximum frequency of 20 GHz).
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110

ILT.3931

ILT.3932

REAR PANEL

>—13dBm l@

FREQUENCY cOUNTER AUX OUTPUT

]: =)
M 2 to 26.5GHz

Go To ILT.3932 Continue

Q:]
Yems

There does not seem to be a failure. The rear panel
output should tune from 2 GHz to 26.5 GHz with
greater than —13 dBm power. If a problem still
exists, refer to the instrument block diagram (located
behind the “Troubleshooting Block Diagrams” tab) to
troubleshoot this problem.

Lift up the RF deck into the service position (refer to
the “Disassembly and Replacement Procedures” in the
Service manual for instructions). Set the synthesizer to
CW. Tune the frequency from 2 to 26.5 GHz (or 2 to 20
GHz for synthesizers with a maximum frequency of 20

GHz).
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POWER METER

we Microcircuit
8 (N
— A28
L) @| 2 D=
>—13dBm Disconnect Wwus
From A28J4

FREQUENCY COUNTER

1 C
L

Go To RF.2890 Continue

ILT.3933 Replace W48, the coaxial cable that connects A28J4 to
the rear panel, and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).
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1

ILT.4000

Each function has a most likely assembly or group of
assemblies responsible for an undefined fault. Most of
these faults are microprocessor control type faults, and
often point to the CPU assembly (A15). The circuitry
has been previously exercised by the self-tests. The
functions listed below are primarily microprocessor
manipulations of the previously tested hardware. Also
use the block diagram (located at the end of “Special
Cases”) for further assistance.

s Power level functions:
o RF on/off does not function properly: go to
ILT.3052.
o Power sweep does not function: go to A15.9000,
possibly A14.9000.
o Unable to set power slope: go to A15.9000.
o Unable to uncouple the attenuator: go to A15.9000
or A20.9000.
o Unable to set up/down power size: go to A15.9000.
m Setting frequencies (start, stop, CW, etc.):
o Unable to set up/down size: go to A15.9000.
o Unable to set frequency offset: go to A15.9000.
o Unable to set frequency multiplier: go to A15.9000.
a Unable to control marker functions: go to A15.9000,
possibly A14.9000.
m Sweep function control:
o List function does not work properly: go to
A15.9000.
o Unable to control one of the following:
m Step size: go to A15.9000.
m Step points: go to A15.9000.
m Step dwell: go to A15.9000.
m Step sweep trigger: go to A15.9000.
o Sweep ramp functions improperly: go to A14.9000.
m Frequency list does not work properly:
o For frequency changes greater than 500 MHz,
if unleveled or unlock indicators appear, try
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the Amplifier/Multiplier or Amplifier /Filter
adjustments.

o For all other cases, A15 is the most likely cause of
failure. Go to A15.9000 to replace A15.

m Fast sweep time problems (< 100 ms sweep
time): Do the YO Delay, Amplifier/Multiplier, or
Amplifier/Filter adjustments (see the Service manual).

m Slow sweep time problems (> 5s sweep time): Do the
YO Delay, Amplifier/Multiplier, or Amplifier/Filter
adjustments (see the Service manual).

m Unable to properly control single sweep or manual
sweep:

o Single sweep: If you cannot control single sweep, go
to A15.9000. If you can control single sweep but
the RF signal deteriorates badly, you may need to
adjust the amp/multiplier, amp/flter, or the YO.
Go to the service manual.

o Manual Sweep: go to A15.9000. If the rotary knob
is not functioning, replace only the RPG (rotary
pulse generator).

m Unable to use trigger sweep:

O If the problem is that the sweep Is triggered omn the
wrong edge of the trigger pulse, verify the “External
Trigger Edge Selection” adjustment before going to
A15.9000. .

o If the “External Trigger Edge Selection” adjustment
Just does not work, go to A15.9000.

m Trigger out delay does not work: First replace the Al5
assembly (go to A15.9000). If the problem remains,
replace the A14 assembly (go to A14.9000).

m Save/recall registers do not function properly:

o If you are unable to save or recall registers: go to
A15.9000.

O If the save/recall registers are lost when AC line
power is disconnected for < 5 days, replace the CPU
(go to A15.9000).
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If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.
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Y
ILT.5000

To continue, you will need either the front panel
emulation software for the HP 8360 series synthesizers,
or a substitute front panel. Refer to “Automated

Tests” in the Service manual for the software and
instructions. Refer to “Replaceable Parts” in this volume
for substitute front panel ordering information. Start the
front panel emulation software, or install a substitute
front panel.

If the front panel emulation software or substitute front
panel is operational, go to ILT.103. If not, use the
following information to determine the next step:

m If you used a substitute front panel but it didn’t work,
restart troubleshooting with that substitute front
panel installed (go to ILT.000).

m If you used the front panel emulator program (part of
the “Service Support Software”) but it didn’t work, go
to ILT.6810.

b gy
ILT.6000

Replace RPG1 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).
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ILT.6500

ILT.6501

ILT.6502

ILT.6504

Does your instrument have a front panel display and
keyboard?

=3

Go To ILT.6810 Continue

Does the instrument display
*** POWER SUPPLY FAILURE s ?

a—==3

Continue Go To ILT.6860

Does the instrument display
*x*% CHECK INSTRUMENT x*xx* ?

=3

Continue Go To ILT.6811

Is the display blank, nearly blank, or unintelligible?

=3

Continue Go To ILT.6805
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ILT.6505

ILT.6506

ILT.6507

ILT.6508

ILT.6800

Is the keyboard unresponsive?

=g

Continue Go To ILT.6805

Is the front panel red INSTR CHECK light not blinking
or flashing?

3=y

Continue Go To ILT.6811

Does the display appear correct except for missing
segments?

g=-n

Continue Go To ILT.6800

Since these tests could not isolate the problem, go to
“Special Cases” and continue troubleshooting.

The most likely cause for this failure is the display
(A21.9000), but the front panel microprocessor assembly
(A3.9000) could also be at fault.

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.
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ILT.6805

ILT.6806

ILT.6810

Perform the following:

1. Set the line power switch to STANDBY.

2. Remove the front panel (refer to the disassembly
‘procedures as needed).

3. Reseat all ribbon cables on the front panel.

4. Reseat all ribbon cables connecting the front panel to
the motherboard.

5. Replace the front panel on the instrument.

6. Set the line power switch to ON.

Is the keyboard or display problem still present?

Continue Go To ILT.6810

The problem has apparently been solved by reseating
the cables and reassembling the front panel. Restart
troubleshooting at ILT.000.

Do the following:

1. Turn the line power switch to ON.

2. Check the indicators on the top edge of A16 for the
following:
a. Check that all eight green indicators are on.
b. Check that all red indicators are off.

Are all A16 indicators correct?

Go To ILT.6860 Continue
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ILT.6811

ILT.6812

ILT.6850

Observe the 12 small red indicators on the top edge of
Al5 during the following power-up sequence:

1. Set the line power switch to STANDBY. All
indicators should be off.

2. Set the line power switch to ON. All indicators should
be on 1 to 3 seconds after power-up and then turn off
and remain off 2 to 5 seconds after power-up.

No other indicator state should occur.

Was the sequence of indicators correct?

Go To ILT.6850 Continue

The power supply and microprocessor (A15, A6, AT,
A18) appear to be operating correctly. If you still have
a problem, replace the following assemblies in the order
given:

1. A3 (go to A3.9000).

2. A21, if you have a display problem (go to A21.9000).
3. Al, if you have a keyboard problem (go to A1.9000).
4. A15 (go to A15.9000).

If replacing these assemblies does not solve the problem,
go to “Special Cases”.

Did all indicators turn on momentarily (1 to 3 seconds
after power-on)?

g—=g

Go To A15.9000 Continue
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ILT.6851 If you need to, repeat the sequence given in ILT.6811
' to gather the following information. After power-on,

the four, left-most, A15 indicators will indicate a single
digital state or a sequence of digital states. Record
each state observed. The zero state (0000) is the most
difficult state to recognize: Observe all 12 indicators.
If there is activity in the other 8 indicators and the
four, left-most indicators are off, this is the zero state.
However, if all 12 indicators are on 1 to 3 seconds after
power-up, and then all 12 indicators are off 2 to 5
seconds after power-up, then this is not a zero state, it is
correct performance.

After recording each state observed, compare them

to the following table. The state of the indicators is
given in priority. If you observed the first state (0010),
regardless of where it occurred in the sequence, go to the
paragraph shown (A15.1200). If not, did you observe the
next state (0011)? If so, go to the paragraph shown. If
not, continue to use the table to identify, and then go to,
the next paragraph.

State of Go To
Indicators Paragraph
0010 A15.1200
0011 A15.1300
0100 A15.1400
0000 A15.1100
All Else A15.9000
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ILT.6860

SYNTHESIZER NOTHERBOARD

VOLTHETER +13.0 to
=] +15.0Vdc

PP

-] LEE-N-X-X-N-N-N-R -
880000 -

Soocoosocosococgao

+13.6Vdc

FRONT OF INSTRUMENT

Go To A16.000 Continue

ILT.6861

SYNTHESIZER NOTHERBOARD

VOLTHETER +5Vde
fis g20ocagoca00- .‘ :tO.ZV

ccgaaa .
oosococoococaouoo

a

FRONT OF INSTRUMENT

Go To A16.000 Go To A16.1000
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ILT.6900 The most likely cause for this failure is the keyboard
' assembly (A1.9000), but the front panel microprocessor
assembly (A3.9000) could also be at fault.

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.
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R
ILT.7000

Recall the calibration constants from EEPROM.

1. Press (PRESET) (SERVICE)
2. Select

View calibration constant #463 (hardware configuration)
again:

If a password is set, you must know it to do this step.

1. Press @ )
2. Select Ad

3. If ENTER PASSWORD: 0 appears on the top line of the
display: '
a. Enter the password.

b. Press (ENTER).

C. Select

Select -
Press (i52) (BTER)

Note the value of calibration constant #463.

Note the options listed on the rear panel of the
instrument.

Note the model number of the instrument.

. Using the options listed on the rear panel, the model
number, and the table below, calculate the hardware
configuration calibration constant (see the following
examples).

RVICE ).

>0k

© 00
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Hardware Configuration Cal Constants #463 and #464

Synthesizef #463 Hardware Config 1 #464 Hardware Config 2

NI\:I::beir Starting | Option | Option | Option | Option Starting Option
Value 001 002 004 H1o0 Value 006

HP83620A | +19,600 | —128 +4 44096 -127 1 2
HP83622A | 419,584 | —128 +4 +4096 -127 1 2
HP83623A | +19,608 | —128 +4 +4096 —-127 1 2
HP83624A | +19,592 { —128 +4 +4096 -127 1 2
HP83630A | +19,600 | —128 +4 +4096 -127 1 2
HP83640A | +19,632 | —128 +4 +4096 ~127 1 2
HP83642A +160 -128 +4 +4096 -127 - -
HP83650A | +19,888 | -128 +4 +4096 -127 1 2
HP83621A | +30,864 - - - - - -
HP83631A | +30,864 - - - - - -
HP83651A | 432,176 - - - - - -

1 This table applies only to instruments with the following
” serial prefixes:

m HP 83620A/22A: 3145A and greater
m HP 83623A/24A: 3145A and greater
m HP 83630A: 3103A and greater
m HP 83640A: 3145A and greater
m HP 83650A: 3052A and greater
m HP 83621A/31A: 3103A and greater
m HP 83651A: 3044A and greater

Note

Option H10 and all other options are mutually ezclusive.

Example: Calibration constant #463

HP 83620A + 001 + 004 = 7
19,600 - 128 + 4096 = 23,568
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Example: Calibration constant #464

HP 836204 + 006 7
1 + 2 = 3

Is the synthesizer hardware configuration number
correct?

=g

Continue Go To ILT.111

ILT.7001  Since the hardware configuration number was incorrect
in both the working memory and EEPROM, it is likely
that this is not the only fault.

If you are sure the synthesizer hardware configuration
number is wrong, continue with the following key
sequence, otherwise go to paragraph ILT.113.

1. Select
2. Input the correct calibration constant and press

3. Select

4. Press (PRESET).
Go to paragraph ILT.111.
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ILT.7100 A custom or user preset can look like a failure especially
' if the user preset is mistakenly implemented instead of
the factory preset. The following is a list of failures you
might encounter and some possible causes to look for in
a user preset:

Failures Possible Causes
URLOCK External reference is selected, and:
*External reference is not 10 MHz at
0 dBm.

*External reference is not connected.
*Reference i1s connected incorrectly.

UNLVLED External leveling is selected, and:
LOW UBLVLED *There is no external ALC input.

*An improper external leveling point
is selected.
*The external ALC input is connected,
but the RF source i ed off.
*Leveling mode is selected.
*There is an improper combination of
external ALC and ALC bandwidths.

Inaccurate RF External leveling or AM selected, and:

Power *ALC leveling search mode is selected.
*AM is selected with dc levels at the
AM input.

*An instrument without a front panel
has the RF output turned off.

Inaccurate DC FM, frequency offset or multiplier
Frequency is selected, and:
*DC FM is selected with a dc voltage
applied.

*A frequency offset is selected.
*A frequency multiplier is selected.

Sweep Does Not Single or external sweep is selected, and:
Function *External sweep trigger is selected.
*An improper external trigger is selected.
*Single sweep is selected.

Discontinue use of the user preset for the remainder of
your troubleshooting. Go to ILT.112.
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ILT.7500

ILT.7600

The source module makes three connections with the HP
8360 series synthesizer:

m The source module interface.

m The RF output.

m The external ALC connection. This is the shielded
connection that is part of the SMI connector..

If you are using a rear panel source module interface, go
to ILT.7700.

If you are using a front panel source module interface,
continue with ILT.7600.

Using either an oscilloscope or a voltmeter, check the
following voltages at the front panel SMI connector.

Location Measurement
Pin7 1+5.2 Vdc
Pin 5 +15.0 Vdc

Pin 10, 18, 19, 20 |TTL High

Did all voltages pass?

a—=g

Go To A2.9000 Continue

Instrument Level Troubleshooting 127



https://www.manualsplus.com/

ILT.7601  Perform the following setup:

m Press (PRESET).
m Press (SWeep_TIME) (10) (SEC).

Using an oscilloscope or a voltmeter, check the following
voltages on front panel SMI connector. Note that pin 12
is a sweep ramp. To adjust the sweep time, use the front
panel controls (if you use an oscilloscope, try a sweep
time of approximately 100 ms).

Location Measurement
Pin 15 -15 Vdec
Pin 6 +8.0 Vde

Pin 12 0 to 10V Sweep Ramp

Did all voltages pass?

Go To ILT.7605 Continue
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ILT.7602  Measure at the center pin at each end of the cable.

REAR PANEL
SMI CONNECTOR w10

L)
§°°
0°’ 9

OHMNETER

Continue Go To ILT.7604

ILT.7603 Replace the cable (W10) that connects the front
panel SMI input to the A10 assembly, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

ILT.7604 An SMI or ALC connection does not seem to be a
problem. Go to paragraph ILT.7800.

ILT.7605  Either the front panel SMI (A2) or the ribbon cable
(W10) is faulty. Inspect the ribbon cable. Replace
the A2 assembly (go to A2.9000) or replace W10, as
required, and go to the Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).
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ILT.7700  Using either an oscilloscope or a voltmeter, check the
' following voltages at the rear panel SMI connector.

Location Measurement
Pin 7 +5:2 Vdc
Pin 5 +15.0 Vdc

Pin 10, 18, 19, 20 | TTL High

Did all voltages pass?

Go To A19.9000 Continue

ILT.7701  Perform the following setup:

m Press (PRESET).
m Press (sweep TIME) (10) (SEC).

Using an oscilloscope or a voltmeter, check the following
voltages on the rear panel SMI connector. Note that pin
12 is a sweep ramp. To adjust the sweep time, use the
front panel controls (if you use an oscilloscope, try a
sweep time of approximately 100 ms).

Location Measurement

Pin 15 —-15 Vde

Pin 6 +8.0 Vdc

Pin 12 0 to 10V Sweep Ramp
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Did all voltages pass?

Go To ILT.7705 Continue

ILT.7702 Measure at the center pin at each end of the cable.

REAR PANEL
SMI CONNECTOR w23

] &

Continue Go To ILT.7704

ILT.7703  Replace the cable (W23) that connects the rear
panel SMI input to the A10 assembly, and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

ILT.7704 An SMI or ALC connection does not seem to be a
problem. Go to paragraph ILT.7800.
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ILT.7705

ILT.7800

ILT.7801

Either the rear panel SMI (A19) or the ribbon cable
(W23) is faulty. Inspect the ribbon cable. Replace

the A19 assembly (go to A19.9000) or replace W23, as
required, and go to the Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).

Before performing this check, press (PRESET ) (USER CAL)
and select . Wait until the instrument has
completed process. Using the source module
User’s Handbook determine the range of frequencies

and power levels provided by the synthesizer. Set

the synthesizer for a manual sweep over the specified
frequency range, at the specified power.

POMER METER

FRONT/REAR PANEL

As Required IS‘

FREQUENCY COUNTER & RF OUTPUT

g—4

Go To ILT.2240 Continue

Since the previous tests didn’t clearly isolate the
problem, the following is a prioritized list of the most
likely causes of failure:

1. Using the source module User’s Handbook, verify that
the connections between the source module and the
synthesizer are correct.

2. Front/Rear Panel SMI (A2, A19) is faulty.

3. W2 is faulty (connects the A2 assembly to the
motherboard).
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4. W31 is faulty (connects the A19 assembly to the
motherboard).

5. The ALC assembly (A10) is faulty. This may be true
only if leveling is the problem.

6. The source module is faulty. To confirm this, try to
use the unused SMI connector, or substitute a new
source module or synthesizer.

7. A remote possibility exists that the motherboard
(A22) has a fault.

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.
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ILT.8000

The best way to find network analyzer problems is by
testing the input and output ports. To do this, refer
to paragraph ILT.3000. Each port is listed and can be
tested separately. The ports of interest in a network
analyzer will most likely be the following:

m For instruments using Analyzer language, set the
switch to 1 (binary 001). If the instrument is used
with HP 8510 systems, either set the language part
of the switch to 1 or set the language to Analyzer
language at the front panel. This is also applies to
systems that depend on HP 8340/8341 compatibility.

- m Concerning the address switches, the HP 8510 (and

other systems) assume that the HP-IB address is 19
(binary 10011).

m Using the network analyzer’s On-Site Service Handbook
verfiy that all connections between the HP 8510 and
the other instruments are correct.

m RF output.

m Stop sweep in/out.

m Sweep output.

m Trigger output.

= HP-IB.

m Front or rear panel source module interface.

m Auxillary Interface.

If these alternatives do not fix the problem, use the
instrument block diagram (located at the end of “Special
Cases”) to troubleshoot this problem.
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A1 Front Panel Keyboard Troubleshooting
—————————————————————————————————————————

A1.000 When the full self-tests are run (from the service menu)
the keyboard test is not run. Only the keyboard to
A3 interface is tested. To test the keyboard, run the
following test.

Perform the following key sequence:

1. Press (PRESET) (SERVICE)
2. Select S
3. Press
4. Select

On the display you will see a dash (—) corresponding
to each front panel softkey and hardkey (except for
(PRESET)). Pressing a key causes the corresponding dash
to toggle to an "X’. Each successive key press toggles the
"X’ to the dash and back. In addition, the rotary knob
(RPG) toggles the two dashes in the upper right hand
corner of the display. The one that toggles depends on
the direction the RPG is turned.

To exit the test, press (PRESET).

If this test fails (the key press does not cause a toggle

to occur), you may still have a good keyboard. The
front panel processor provides the interface between the
keyboard and the rest of the instrument. A bad interface
could cause this test to fail. Go to A3.000 to check the
A3 to Al interface.

A1 Front Panel Keyboard Troubleshooting 1
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A1.9000 : Replace the Al assembly.

Adjustments

NO
Required?

>

| Troubleshooting

Perform Foldout =
Adjustments b Block 1
ﬁ *Locoted in front of
the "Special Cases"

tab.

Adjustments

YES
Successful?

N
1]

"Special
Cases"

Paragraph
SC.000 J
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A2 Source Module Interface Troubleshooting

A2.000 Message Displayed on Synthesizer Go to
Paragraph
A2 : LED Control Latch A2.100
A2 : SMI Control Latch A2.200
A2 : SMI Sensing Circuit A2.8000

A2 Source Module Interface Troubleshooting 1
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A2.100 : A22]1 is located at the very front of the instrument
on the motherboard. Early versions of the A22J1
(motherboard) pins may be mislabeled. The square pad
correctly indicates pin 1.

YOLTMETER
| f—— +5.0VDC  STNTHESIZER HOTHERBOARD

+0.2VDC /~

a ceccono08GO. -
SR cocoocso .

acaococco00GCe00

(+5.2vHD)

FRONT OF INSTRUMENT

Go To A2.1300 Continue

A2.101  Loop self-test #232:
1. Press [PRESETJ_MA(SERVICE).
2. Select

3. Press (22) (EHTER)
4. Select

2 A2 Source Module interface Troubleshooting
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g &4

A2.103

OSCILLOSCOPE

- ——

- ooocoa

Eoas oo SYNTHESIZER MOTHERBOARO

FRONT OF INSTRUMENT

|

Go To A2.1305 Continue

Loop self-test #233:

1. Press (PRESET) (SERVICE).
2. Select

3. Press
4. Select

Check all signals listed below for TTL pulses at A22J1.
A22J1 is located at the very front of the instrument

on the motherboard. Early versions of the A22J1
(motherboard) pins may be mislabeled. The square pad
correctly indicates pin 1.

A2 Source Module Interface Troubleshooting 3



https://www.manualsplus.com/

Signal Location
DBo A22]J1-22
DB1 A22J1-21
DB2 A22]J1-20
DB3 A22]J1-19
DB4 A22J1-18
DBs A22J1-17
DBé6 A22J1-16
DB?7 A22]J1-15

If one or more signals do not have TTL pulses, the test
has failed. If all signals have TTL pulses, the test has

passed.

—4

Go To A2.1310 Continue

A2.104 | Loop self-test #231:

Signal Location
AB2 A22J1-28
AB3 A22J1-27
AB4 A22]1-26
ABS A22J1-25
ABé6 A22J1-23
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If one or more signals do not have TTL pulses, the test
has failed. If all signals have TTL pulses, the test has
passed.

L —

Go To A2.1315 Go To A2.8000
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A2.200 ’ A22J1 is located at the very front of the instrument
on the motherboard. Early versions of the A22J1
(motherboard) pins may be mislabeled. The square pad
correctly indicates pin 1.

VOLTHETER SYNTHESIZER NOTHERBOARD

FRONT OF INSTRUMENT

Go To A2.1320 Continue

A2.201

YOLTHETER SYNTHESIZER BOTHERBOARD

) oROONBOO0O-
SN coccoa -
cncocococo0oBOO

-5.2V
t0.2v

FRONT OF INSTRUMENT

Go To A2.1325 Go To A2.8000
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A2.1300 There is an open on the motherboard between A22J1-32
and XA17J1-4, 5, 6, 34, 35, or 36. Verify this with an
ohmmeter. Is jumpering an acceptable repair?

d—d4

Go To A22.9000 Continue

A2,1301 Install a jumper. Then go to the Troubleshooting

Foldout, block 1 (located just prior to the “Special
Cases” tab).

A2.1305

OSCILLOSCOPE

g3 &

FRONT OF INSTRUMENT

Go To A15.9000 Continue
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A2.1306  There is an open on the motherboard between A22J1-31
' and XA15J1-1. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

A2.1307 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special

Cases” tab).

A2.1310 Check all signals listed below for T'TL pulses at XA15J1.

Signal Location
DBo XA15J1-12
DB1 XA15J1-52
DB2 XA15J1-13
DB3 XA15J1-53
DB4 XA15J1-14
DBs XA15J1-54
DBé XA15J1-15
DB7 XA15J1-55

If one or more signals do not have TTL pulses, the test
has failed. If all signals have TTL pulses, the test has

passed.

=g

Go To A15.9000 Continue
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A2.1311

A2.1312

A2.1315

There is an open on the motherboard data bus between
A22J1 and XA15J1. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=

Go To A22.9000

Continue

Select the failing signals and install jumpers as required.

Signal A2 Location A15 Location
DBo A22]J1-22 XA15J1-12
DB1 A22]J1-21 XA15J1-52
DB2 A22J1-20 XA15J1-13
DB3 A22J1-19 XA15J1-53
DB4 A22]1-18 XA15J1-14
DBs A22]J1-17 XA15J1-54
DBs A22]J1-16 XA15J1-15
DB7 A22J1-15 XA15J1-55

When the repair is complete, go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab). ,

Check all signals listed below for TTL pulses at XA15J1.

Signal Location

AB2 XA15J1-8
AB3 XA15J1-48
AB4 XA15J1-9
ABS XA15J1-49
AB6 XA15J1-10

A2 Source Module Interface Troubleshooting 9
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If one or more signals do not have TTL pulses, the test
has failed. If all signals have TTL pulses, the test has

passed.
Go To A15.9000 Continue

A2.1316  There is an open on the motherboard data bus between
A22J1 and XA15J1. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=3

Go To A22.9000 Continue

A2.1317  Select the failing signals and install jumpers as required.

Signal A2 Location A15 Location
AB2 A22]1-28 XA15]1-8
AB3 A22]1-27 XA15J1-48
AB4 A22]1-26 XA15]J1-9
ABS A22J1-25 XA15J1-49
ABS6 A22J1-23 XA15J1-10

When the repair is complete, go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).
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A2.1320

A2.1321

A2.1322

SYNTHESIZER MOTHERBOARD

FRONT OF INSTRUMENT

Go To A16.9000 Continue

There is an open on the motherboard between A22J1-1
and XA16J1-30, 31, 70, or 71. Verify this with an
ohmmeter. Is jumpering an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).
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A2.1325

FRONT OF INSTRUMENT

|
L 1

Go To A16.9000 Continue

A2.1326  There is an open on the motherboard between A22J1-29
and XA16J1-18, 19, 58, or 59. Verify this with an
ohmmeter. Is jumpering an acceptable repair?

d—4

Go To A22.9000 - Continue

A2.1327 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).
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L |
A2.8000 Perform the following tasks: -

1. Remove front panel.

2. Completely remove W2 (W2 connects A2 to the
motherboard).

3. Using an ohmmeter, check W2.

d—4

Go To A2.9000 Continue

A2.8500 Replace W2. You may want to consider replacing the A2
assembly. Then go to Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).

A2 Source Module Interface Troubleshooting 13
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A2.9000 ' Replace the A2 assembly.

Adjustments NO
Required?

S

| Troubleshooting

Perform Foldout =*
Adjustments e Block 1
ﬁ *Located in front of
the "Special Cases"
tab.

Adjustments

YES
Successful?

"Special
N Cases"
Paragraph

SC.000

14 A2 Source Module Interface Troubleshooting
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A3 Front Panel Processor Troubleshooting

A3.000 The front panel processor (A3) serves as an interface
between the rest of the instrument and the display
(A21) and keyboard (A1). Go to A21.000 for display
testing. Keyboard testing is given in A1.000, however,
the following is an additional test that checks whether
the keyboard can communicate with the front panel
PIOCessor.

Perform the following key sequence:

1. Turn the line power switch to on.

2. Press and any other key together.

3. Release and then release the other key.

4. Look at the top edge of the front panel processor
Just to the left of the rotary knob (RPG). A series
of six indicators should be visible. To observe the
data interchange between the keyboard and the front
panel processor, press a key and you should see the
key code change. The indicators should change each
time you press a different key.

A3 Front Panel Processor Troubleshooting 1
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The following selected key sequences do a good job of
checking the interface between A3 and Al. If these (or
others) are faulty the problem will be A3, Al, or the
connecting ribbon cable (W5).

Key Indicators!
® 101 101
010 010
First (left-most) Softkey 100 000
Second Softkey 010 000
Third Softkey 110 000
Fourth Softkey 001 000
Fifth Softkey 101 000
(ENTRY ON/OFF) 000 001
000 010
USER DEFINED 000 100
111 110
SYSTEM 011 011

1 1=0N, 0=0FF

2 A3 Front Panel Processor Troubleshooting
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A3.9000 Replace the A3 assembly.

Adjustments

NO
Required?

|, Troubleshooting

Perform Foldout =

Adjustments k Block 1

ﬁ xLocated in front of
the "Special Cases"

tab.

Adjustments
Successful?

N
g

"Special
> Cases"

Paragraph
SC.000 ,]

A3 Front Panel Processor Troubleshooting 3
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A4 Fractional-N Troubleshooting

A4.000 Message Displayed on Synthesizer Go to
Paragraph
A4 : Read Buffers A4.100
A4 : -3.25V Supply A4.200
A4 : Tuning Range A4.300
A4 : FNGO Control A4.400
A4 : D-REF Supply A4.9000
A4 : FN Chip Registers A4.9000
A4 : +2.2V Supply A4.9000
A4 : Sweep Test A4.9000
A4 : Switching Speed A4.9000
A4 : Monotonicity A4.9000

A4 Fractional-N Troubleshooting 1
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A4.100

A4.101

FRONT OF INSTRUMENT

Go To A4.1300 Continue

SYNTHESIZER MOTHERBOARD

VOLTHETER
TTL HIGH
43

XALJ1 |
1

(H+5VAUP)

FRONT OF INSTRUMENT

=

1

1305 Continue

Go To A4

2 A4 Fractional-N Troubleshooting
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A4.102

g4 §4

A4.103

Loop self-test #232:

1. Press (PRESET) (SERVICE).
2. Select
3. Press
4. Select

OSCILLOSCOPE

SYNTHESIZER MOTHERBOARD

FRONT OF INSTRUMENT

Go To A4.1310 Continue

Loop self-test #231:

1. Press (PRESET) (SERVICE).

A4 Fractional-N Troubleshooting 3
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SYNTHESIZER MOTHERBORRD

FRONT OF INSTRUMENT

|

Go To A4.1315 Continue

A4.104

SYNTHESIZER NOTHERBOARRD

FRONT OF INSTRUMENT

Go To A4.1320 Continue

4 A4 Fractional-N Troubleshooting
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A4.105

SYNTHESIZER NOTHERBOARD

FRONT OF INSTRUMENT

Go To A4.1325 Go To A4.9000

A4 Fractional-N Troubleshooting 5
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A4.200

SYNTHESIZER NOTHERBOARD

-15V

FRONT OF INSTRUMENT

Go To A4.1330 Continue
A4.201
+5.2V SYNTHESIZER NOTHERBOARD
VOLTHETER to0.2v 7 =

o 060008000 o
AR

coceace -S4
coocacocococooooe

- e m - - -

FRONT OF INSTRUMENT

Go To A4.1300 Go To A4.9000

o

6 A4 Fractional-N Troubleshooting
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A4.300 The pulse width is 10 to 20 ns. The frequency is 125
kHz. The oscilloscope must present a 50 load. Do not
use a high impedance probe. The combination of low
frequency and narrow pulse width makes this a very
difficult pulse to see. Do not use a frequency counter to
check frequency, because of the tendency to count the

second harmonic.

0SCILLOSCOPE

> l./ \‘
5 Ccooooaa
~ oo
= ,\_8888
g —»i le—[PE°E @) Disconnect W11
S 10-20neea VERY from A4J1
79} [egeNe)
I %ALH‘l

F

A

L

Go To A4.320 Continue

A4.301 Perform the following setup:

. Turn the synthesizer off.
. Remove the A4 assembly.
. Turn the synthesizer on.
. Press{
. Select

U W N

Does FRACN indicate 0K?

==

Go To A4.1335 Continue

A4 Fractional-N Troubleshooting 7
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A4.302 Perform the following setup:

1. Carefully short XA4J1-50 to ground (A4 should still
‘be removed)

ata).

wice to reacquire

Does FRACN indicate UNLOCK?

Go To A4.1335 Continue

A4.303 Perform the following setup:

1. Turn the synthesizer off.
2. Re-install the A4 assembly and reconnect the cables.
3. Turn the synthesizer on.

Loop self-test #35:
1. Press (_P
2. Select |

3. Press
4. Select |

8 A4 Fractional-N Troubleshooting
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A4.304

A4.305

QSCILLOSCOPE

- —

SYNTHESIZER MOTHERBOARD

50

- TTL booo oo
SEER
| =I<1=] O 26
4 AcT™MTY [8°8 TN ]
Q0O 1
" FRONT OF INSTRUMENT
F
f
<l L ‘E
L
Go To A4.9000 Continue

Perform the following setup:

1. Press (PRESET) (SERVICE).
2. Select

3. Select

Is the adjustment needle in the middle third of the
synthesizer display?

3=y

Continue Go To A4.9000

Try to execute the A4 VCO tune adjustment (refer to
the Service manual) and then continue.

A4 Fractional-N Troubleshooting 9
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Was the adjustment successful?

Go To A4.9000 Continue

A4.306 Do self-test #29:

1. Press (PRESET ) (SERVICE ).
2. Select

3. Press (29) (ENTER).
4. Select

Did self-test #29 pass?

Go To A4.9000 Continue

A4.307 The adjustment may have repaired the A4 assembly. Go
to “Instrument Level Troubleshooting.”

10 A4 Fractional-N Troubleshooting
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A4.320

500mV/Div

A4.321

The pulse width is 10 to 20 ns. The frequency is 125
kHz. The oscilloscope must present a 5082 load. Do not
use a high impedance probe. The combination of low
frequency and narrow pulse width makes this a very
difficult pulse to see. Do not use a frequency counter to
check frequency, because of the tendency to count the

second harmonic.

Disconnect W11

from A7J3

[

@)

Go To A7.9000 Continue

Replace W11 (A7J3 to A4J1) and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

A4 Fractional-N Troubleshooting 11
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A4.400 * Loop self-test #37:
1. Press (ﬁ

2. Select
3. Press (37) (ENTER).
4. Select

O0SCILLOSCOPE

SYNTHESIZER NOTHERBORRD

(PNGO) (e

FRONT OF INSTRUMENT

Go To A4.1340 Go To A4.9000

12 A4 Fractional-N Troubleshooting
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A4.1300

A4.1301

A4.1305

A4.1306

There is an open on the motherboard between
XA4J1-15, 16, 40, or 41 and XA7J1-15, 16, 40, or
41. Verify this with an ohmmeter. Is jumpering an
acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

There is an open on the motherboard between XA4J1-43
and XA7J1-43. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

d—J

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A4 Fractional-N Troubleshooting 13
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A4.1310

0SCILLOSCOPE

. Sy

ol=l=lalal-tu)

SYNTHESIZER MOTHERBORRD

FRONT Of INSTRUMENT

Go To A15.9000 Continue

A4.1311 There is an open on the motherboard between XA4J1-26
and XA15J1-2. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

Go To A22.9000 Continue
A4.1312

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

14 A4 Fractional-N Troubleshooting
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A4.1315

OSCILLOSCOPE
o N

oL N

Kocaoog

L pegg ™

1 actvity e O
[eRoN ]

(ABO) =

SYNTHESIZER NOTHERBORRD

FRONT OF INSTRUMENT

&

Go To A15.9000 Continue

A4.1316  There is an open on the motherboard between XA4J1-4
and XA15J1-7. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=58

Go To A22.9000 Continue

A4.1317 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A4 Fractional-N Troubleshooting 15
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A4.1320

A4.1321

A4.1322

0SCILLOSCOPE

. ~ SYNTHESIZER NOTHERBORRD

t=t1e)
{ AcTmTY FS"SO

cononeo

T"n_ boon oo

[eX=Xe]

(AB1) veRT FRONT OF INSTRUMENT

—

Go To A15.9000 Continue

There is an open on the motherboard between XA4J1-29
and XA15J1-52. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=4

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

16 A4 Fractional-N Troubleshooting
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A4.1325

0SCILLOSCOPE
SYNTHESIZER NMOTHERBOARRD
‘_—Eanuaom
1 T Bsgs 8
4 ACTMTY [8°8
Q0O
(ABS) VERT FRONT OF INSTRUMENT

Go To A15.9000 Continue

There is an open on the motherboard between XA4J1-31
and XA15J1-49. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

==

Go To A22.9000 Continue

A4.1326

A4.1327 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A4 Fractional-N Troubleshooting 17
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A4.1330 There is an open on the motherboard between
XA4J2-11, 12, 41, or 42 and XA7J2-11, 12, 41, or
42. Verify this with an ohmmeter. Is jumpering an
acceptable repair?

==y

Go To A22.9000 Continue

A4.1331 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A4.1335 Using an ohmmeter, measure the resistance from
XA4J1-50 to XA15J1-77.

Is the resistance less than or equal to 2Q?

Continue Go To A15.9000

A4.1336 There is an open on the motherboard between XA4J1-50
and XA15J1-77. Verify this with an ohmmeter. Is
Jumpering an acceptable repair?

a—8

Go To A22.9000 Continue

A4.1337 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

18 A4 Fractional-N Troubleshooting
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A4.1340

paoaoan SYNTHESIZER MOTHERBGARD

FRONT OF INSTRUMENT

Go To A14.9000 Continue

There is an open on the motherboard between XA4J1-2
and XA14J1-5. Verify this with an ohmmeter. Is
Jjumpering an acceptable repair?

=g

Go To A22.9000 Continue

A4.1341

A4.1342 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A4 Fractional-N Troubleshooting 19
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A4.9000 Replace the A4 assembly.

W

Adjustments

. NO
Required?

L

|, Troubleshooting

Perform Foldout =
Adjustments b Block 1
ﬁ *Located in front of
the "Special Cases"

tab.

Adjustments

YES
Successful?

3 “Special
> Cases"

Paragraph
SC.000 J

20 A4 Fractional-N Troubleshooting
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A5 YO Loop Troubleshooting

A5.000

Message Displayed on Synthesizer Go to
Paragraph

A5 : Digital Interface A5.100
A5 : ABUS Ground A5.200
A5 : Switched Amplifier A5.300
A5 : IF Frequency Counter A5.400
A5 : Integrator A5.500
A5 : Overmod Detector A5.600
A5 : Phase Detector A5.8500
A5 : Output to YO Driver A5.8500
A5 : Output to FM Coil A5.8500
A5 : Track and Hold A5.8500

A5 YO Loop Troubleshooting 1
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A5.100

O W o

Perform the following key sequence:

Press ( ESET)W_"(SERVICEJ.

o)

(asterisk on).

GSCILLOSCOPE

2 A5 YO Loop Troubleshooting

Continue

Py SYNTHESIZER MOTHERBOARD
totote] e
PEC8
80 26
000 [ xasa1 ]
ngzr 25 ) 7 1
FRONT OF INSTRUMENT
Go To A5.8500
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A5.110

0SCILLOSCOPE

FRONT OF INSTRUMENT

Go To A15.9000 Continue

A5.111 There is an open on the motherboard between XA5J1-7
and XA15J1-10. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A5.112  Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A5 YO Loop Troubleshooting 3



https://www.manualsplus.com/

A5.200

A5.220

Perform the following key sequence:

. Press (PRESET (cw).

. Select

i)
. Select teri

- Select

sk on).

Verify that portions of the signal are < 700 mV.
However, expect other portions of the signal to rise to
levels of up to 15 Vdc. This is not a failure as long as
portions of the signal are < 700 mV.

QSCILLOSCOPE

SYNTHESIZER NMOTHERBORRD

(ABUS2)

FRONT OF INSTRUMENT

Go To A5.8500 Continue

Verify that portions of the signal are < 700 mV.
However, expect some portions of the signal to rise to
levels of up to 15 Vdc. This is not a failure as long as
portions of the signal are < 700 mV.

4 A5 YO Loop Troubleshooting
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OSCILLOSCOPE

-t —

pocaocas
000 oo

SYNTHESI2ER MOTHERBOARRD

FRONT OF INSTRUMENT

Continue | Go To A15.9000

A5.221  There is an open on the motherboard between XA5J2-22
and XA15J2-24. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

g—

Go To A22.9000 Continue

Ab.222 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A5 YO Loop Troubleshooting 5



https://www.manualsplus.com/

A5.300 The instrument may be showing an UHLOCK message. If
so, the keyboard response will be very sluggish. This is
normal. Also, the frequency may be somewhat unstable.

Perform the following key sequence:

1. Press (PRESET ) (SERVICE).
2. Select

3. Press (MHz).

Disconnect W13
From ASJ1

2!

@]
s

Continue Go To A5.8500

6 A5 YO Loop Troubleshooting
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A5.301

Disconnect W13’
[\ From A86J2

f.-
~10dBm 4
to +10dBm ABJ2

FREQUENCY COUNTER

5—-80MHz

V——'i

Go To A6.9000 Go To A5.302

A5.302 Replace W13 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A5 YO Loop Troubleshooting 7
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A5.400

Perform the following key sequence:

1. Press (PRESET] (cw) (SERVICE).

2. Select :

3. Press ‘ .

4. Select | asterisk on)
5. Select |

Note that this TTL signal cycles about every one to
three seconds. It is a low duty cycle, low frequency
signal that is difficult to see.

OSCILLOSCOPE

TTL Cooo oo SYNTHESIZER MOTHERBORRD
DR

] actvry FE8 0O

Q00

(LENCNTR)

FRONT OF INSTRUMENT

Go To A5.410 Continue

8 A5 YO Loop Troubleshooting
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A5.401 Set up the following measurement and look for a very
slow-moving TTL signal.

0SCILLOSCOPE

SYNTHESIZER MOTHERBOARD

[

1
25

(YOIFCNTR)

FRONT OF INSTRUMENT

Go To A5.8500 Continue

A5.402 Set up the following measurement and look for a very
slow-moving TTL signal.

O0SCILLOSCOPE

one o SYNTHESIZER MOTHERBUARD
TTL 288 8
4 ACTMVITY [8°
000
(YOIFCNTR)

FRONT OF INSTRUMENT

Continue Go To A14.9000

A5 YO Loop Troubleshooting 9
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A5.403  There is an open on the motherboard between XA5J1-25
and XA14J1-36. Verify this with an ohmmeter. Is

jumpering the open an acceptable repair?

A8

Continue

Go To A22.9000

A5.404 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A5.410

aSCILLOSCOPE
SYNTHESIZER MOTHERBOARD

e -,
P s —

[=lelelelole]

N E s
3 41
4 ACTMITY [= = XATUJ1 J
000 1

FRONT OF INSTRUMENT

(LENCNTR)

Go To A14.9000 Continue

10 A5 YO Loop Troubieshooting
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A5.411  There is an open on the motherboard between XA5J1-24
and XA14J1-75. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

d—4

Go To A22.9000 Continue

A5.412 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A5 YO Loop Troubleshooting 11
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I

A5.500 Perform the following key sequence:

1. Press (PRESET ) (CW) (SERVICE).
2. Select

3. To enter a frequeI;mc}v};“EPress (xxxx) (ENTER ).

Where XXX is the frequency of the fractional-N loop.
The frequency of the fractional-N loop is valid from 30
g2g o2

MHz to 60 MHz.
§S§O Disconnect W12
From ASJ2

0SCILLOSCOPE
[eXoXe]
f G —

- S,
lr N

PN ooesa

Continue Go To A5.8500

12 A5 YO Loop Troubleshooting
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&

Go To A4.9000

Disconnect W12
From AY

Continue

A5.502 Replace W12 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A5 YO Loop Troubleshooting 13
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R —

On the synthesizer, press (PRESET ).

A5.600
P 0SCILLOSCOPE N SYNTHESIZER NOTHERBOARD
1 TTL ;%ggg 4g ,
d actviry e ’
000 2[: XA5J1 J
(LYOUNLK) FRONT OF INSTRUMENT
F ! ‘
A E
1
L
Go To A5.8500 Continue
A5.601
S gscILLoscope SYNTHESIZER ROTHERBORRD
CTTL = 80 75 w1
1 ACTMTY [ x50 |
40 1
(LYOUNLK) FRONT OF INSTRUMENT
Continue Go To A15.9000
14 A5 YO Loop Troubleshooting
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A5.602 Thereis an open on the motherboard between XA5J1-49
and XA15J1-75. Verify this with an ohmmeter. Is
Jjumpering the open an acceptable repajr?

A

Go To A22.9000 Continue

A5.603 Install a jumper. Then go to Troubleshootmg Foldout,
block 1 (located just prior to the “Special Cases” tab).

AS YO Loop Troubleshooting 15
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H
A5.8500

Are all five switch positions on A5S1 open?

=3

Continue Go To A5.9000

A5.8501 Open all five switch positions on A5S1 and rerun
self-tests. If the same failure occurs as the original
failure, go to A5.9000 and replace A5. If the same failure
does not occur, go to the Troubleshooting Foldout, block

1 (located just prior to the “Special Cases” tab.)

16 A5 YO Loop Troubleshooting
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A5.9000 Replace the A5 assembly.

Adjustments
Required?

NO

Troubleshootmg

Perform Foldout =

Adjustments > Block 1
xLocated in front of
the "Special Cases"

tab.

Adjustments

YES
Successful?

S "Special
> Cases"

Paragraph
| SC.000 J

A5 YO Loop Troubleshooting 17
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A6 Sampler Troubleshooting

e

A6.000 Message Displayed on Synthesizer Go to
Paragraph
A6 : ABUS Ground A6.100
A6 : UNLOCK Detector A6.200
A6 : Phase Amplifier A6.300
A6 : IF Output Level A6.400
A6 : VIUNE Endpoints A6.500
A6 : Loop Integrator A6.9000
A6 : Loop Gain DAC A6.9000
A6 : PAL Check ~A6.9000
A6 : IF Amplifier Bias A6.9000
A6 : Speed-up Circuit A6.9000
A6 : VTUNE Monotonicity A6.9000
A6 : Switching Speed A6.9000

A6 Sampler Troubleshooting 1



https://www.manualsplus.com/

A6.100 Perform the following key sequence:

Al o A

SYNTHESIZER MOTHERBOARD

B;, /‘W\-“—
™ s )26
[ xasd1 |
25 1

FRONT OF INSTRUMENT

)

Go To A6.110 Continue

A6.101  Perform the following key sequence:

1. Press (¢ T) (SERVICE}
2. Select

3. Press

4. Select

5.

Select

Verify a signal of < 700 mV. However, expect some
portions of the signal to rise to levels of up to 15 Vdec.
This is not a failure as long as the signal is primarily
< 700 mV.

2 A6 Sampler Troubleshooting
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0SCILLOSCOPE

P — —
LEVELS ‘°§§;‘;’: SYNTHESIZER NOTHERBOARD
{ <700mv 552 O
- [eXeXe]
(ABusy) =

FRONT OF INSTRUMENT

Go To A6.9000 Go To A6.120

A6.110

s LOSCOS E\ SYNTHESI2ER NOTHERBOARD

=i=l=l=l=l=la]
Rgsg oo
REEE O

g4 §2

.

(LsTrRBY)

]

FRONT OF INSTRUMENT

Go To A15.9000 Continue

A6 Sampler Troubleshooting 3
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A6.111  Thereis an open on the motherboard between XA6J1-26
and XA15J1-42. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

A==y

Go To A22.9000 Continue

A6.112 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6.120  Verify a signal of < 700 mV. However, expect some
portions of the signal to rise to levels of up to 15 Vdec.
This is not a failure as long as the signal is primarily
< 700 mV.

ot —

SYNTHESIZER MOTHERBORRO

41

810 XA1592 |

(ABUSY) R
\‘——-\——ﬁv—
FRONT OF INSTRUMENT
Continue Go To A15.9000

4 A6 Sampler Troubleshooting
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A6.121  There is an open on the motherboard between XA6J1-23
and XA15J1-25. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

="

Go To A22.9000 Continue

A6.122 Imstall a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6 Sampler Troubleshooting 5
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A6.200

A6.201

Perform the following key sequence:

1. Press
2. Select

5. Select

The signal should be dominated by a TTL low. Some
TTL highs may be present. A failure is defined as a
signal with no TTL lows.

0SCILLOSCOPE

- ., S

SYNTHESIZER MOTHERBOARD

P ot -~

p TTL 229 nJ:
{ acmvrry fE%EC

000 L XABJ1 #|1
(L200UNLOCK) FRONT OF INSTRUMENT
a
f
1
L
Go To A6.9000 Continue

The signal should be dominated by a TTL low. Some
TTL highs may be present. A failure is defined as a
signal with no TTL lows.

6 A6 Sampler Troubleshooting
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OSCILLOSCOPE

i m 2355":;' SYNTHESIZER NOTHERBOARD
{ acviry FEsg O
000

(L200UNLOCK) \&

FRONT OF INSTRUMENT

Continue Go To A15.9000

A6.202 There is an open on the motherboard between XA6J1-50
and XA15J1-38. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

1=t

Go To A22.9000 Continue

A6.203 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6 Sampler Troubleshooting 7
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‘

A6.300 Is Option 002 installed?

=

Continue Go To A6.310

A6.301  Set up the oscilloscope for 509 input impedance.

0SCILLUSCOPE

v, S,

" jooooooo
ol 2228 oo
B35z O

Dlsconnect w15
Frcm

U——TJ .

Contmue Go To A6 9000

0.8V to 1OV

8 A6 Sampler Troubleshooting



https://www.manualsplus.com/

A6.302

o N Disconnect W15
From A7

0.3V to 1.0V

Go To A7.9000 Continue

A6.303 Replace W15 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6.310  Set up the oscilloscope for 50§ input impedance.

Disconnect W65
From A6&J1

ABJ1

0SCILLOSCOPE

- ——

—f e
Y

0.8y to 1.0v

M

:

Continue Go To A6.9000

A6 Sampler Troubleshooting 9



https://www.manualsplus.com/

A6.311  The most likely cause of the failure is W65. Replace
W65 (from A8J2 to A6J1) and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab). If this does not solve the problem, replace
AS8.

10 A6 Sampler Troubleshooting
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A6.400 Set up for power measurement:

Set the power switch to standby.
Remove the top and bottom covers.
Turn the synthesizer power on.
Press (PRESET) W ) (SERVICE).
Seloct B

(aster
Select
7. Press
8. Using the rotary knob, sweep the frequency from 2.0

to 7.4 GHz and verify that power is greater than —25
dBm.

Set up for frequency measurement:

1. Press (2) (GHz).

2. Using (4), increment the frequency.
3. The measured frequency equals the front panel
indication + 40 MHz (2.0 to 7.4 GHz).

AR SRS

&

POMER METER

Filter W53

@ Disconnect W54
t‘} From FL2

o )
MMonuaHy sweep 2 to 7.4GHz

4—4a

Continue Go To A6.410

A6 Sampler Troubleshooting 11
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A6.401  Set up for power measurement:

1. Reconnect any disconnected cables.

9. Put the RF deck in the service position.

3. Remove the 15 dB attenuator (AT3) from the
directional coupler (A39).

4. Press (PRESET) (cw) (SERVICE)

5. Select
(asterisk on).

6. Select

7. Press
8. Using the rotary knob, sweep the frequency from 2 to

7.4 GHz and verify that power is > —7 dBm.

Set up for frequency measurement:

1. Press (2) (GHz).
2. Using (&), increment the frequency.

3. The measured frequency equals the front panel
Indication + 40 MHz (2 to 7.4 GHz).

POUER METER

Directional
Coupler

Disconnect AT3
From A39

=-7dBm '
w51 AT3
(15dB)

FREGUENCY
COUNTER
e D
’i
E)AEER
MMonuoHy sweep 2.0 to 7.MGHz

ﬁ iq’OMHZ
Continue Go To A6.420

12 A6 Sampler Troubleshooting
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A6.402

Set up for bower measurement:

1

2.
3.

AT

. Press

Reconnect any disconnected cables.

Put the RF deck in the service position.

Remove W52 (connects the YIG oscillator, A26, to
the directional coupler (A39).

. Using the rotary knob, sweep the frequency from 2.0

to 7.4 GHz and verify that power is 2 8 dBm.

Set up for frequency Imeasurement:

1. Press (GHz).
2. Using (&), increment the frequency.
3. The measured frequency equals the front panel
indication + 40 MH> (2.0to 7.4 GHz).
POMER METER
Yig Oscillator
o
@ aze
Disconnect w52
From A26
MMonuolly sweep 2 to 7.4GHz
Go To RF.2690 Continue

A6 Sampler Troubleshooting 13
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A6.403  Check W52 for damage, deformation, or excessive RF
path loss.

Is W52 defective?
Go To RF.3990 Continue

Replace W52 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6.410 Remove A6 from the synthesizer and disconnect W4
from A6. Inspect and test W54 for defects.

Is W54 defective?
Go To A6.9000 Continue

Replace W54 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A6.420 Thereis 2 high-loss path between the directional coupler
(A39) and the sampler (A6). This path includes two
hard lines (W54, W51), a low pass filter (FL2), and
an attenuator (AT3). The most likely failure is a poor
connection. Correct the faulty connection Or replace the
faulty part (W54, FL2, W51, AT3). Isolate and replace
the faulty component and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

To check for excessive loss in a cable or filter, connect
the component input to 2 known-good signal for the
frequency bands in question (see the block diagram

14 A6 Sampler Troubleshooting
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located behind the “Troubleshooting Block Diagrams”
tab) and test the output. Over the frequency range of
2.0 to 8.0 GHz, the loss for a coaxial cable should be
< 2.0 dB; the loss for a filter should be < 4.0 dB.

A6 Sampler Troubleshooting 15
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L ‘
A6.500 Refer to the calibration manual. Perform the following
adjustments and return.

m A6 VCO Tune.

m A6 Sampler Match.
m A6 Loop Gain.

m A6 IF Gain.

Were you able to perform the adjustments?

Go To A6.9000 Continue

A6.501 Perform the following key sequence:

Use the rotary knob to review the results of the A6
self-tests. If any A6 self-tests fail, go to A6.9000.
Otherwise, go to the Troubleshooting Foldout, block 1
(located just prior to the “Special Cases” tab).

16 A6 Sampler Troubleshooting
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A6.9000 Replace the A6 assembly.

Adjustments

NO
Required?

¢

A B

|, Troubleshooting

Perform Foldout =*
Adjustments e Block 1
ﬁ xLocated in front of
the "Special Cases"

tab.

Adjustments

YES
Successful?

N
2]

A6 Sampler Troubleshooting 17
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A7 Reference Troubleshooting

A7.000

Message Displayed on Synthesizer Go to
Paragraph

A7 : ABUS Ground A7.100
A7 : =12V Supply A7.200
A7: 10 MHz Standard Input A7.300
A7 : UNLOCK Detector A7.400
A7 : EXT Reference Switch A7.500
A7 : 45V Supply A7.9000
A7 : =5V Supply A7.9000
A7 : Open Loop VTUNE A7.9000
A7 : 40 MHz Output A7.9000
A7 : 125 kHz Output A7.9000
A7 : INT Reference Switch A7.9000

A7 Reference Troubleshooting 1
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A7.100

| e, SYNTHESIZER MOTHERBOARD
"o5] TTL HIGH

(H+5VAUP)

FRONT OF INSTRUMENT

Go To A7.1300 Continue

A7.101  Loop self-test #231:
1. Press (PRESET ) (SERVICE).
2. Select

3. Press
4. Select

2 A7 Reference Troubleshooting
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A7.102

0SCILLOSCOPE
< e,
I m ‘Eggg":; SYNTHESIZER NOTHERBOARD
{ actvmry F22O
000
(ABO) lverr

FRONT OF INSTRUMENT

Go To A4.1305 Continue

A7.103

SYNTHESIZER NOTHERBOARD

FRONT OF INSTRUMENT

Go To A4.1310 Continue

A7 Reference Troubleshooting 3
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A7.104

0SCILLOSCOPE
. - SYNTHESIZER MOTHERBUARD

|acoooo

TTL Eooa oo
]
Fgog O
Re)eoXel
e ——
(AB5) | ver FRONT OF INSTRUMENT

Go To A4.1315 Continue

A7.105

0SCILLOSCOPE

ol ——

| I = SYNTHESIZER MOTHERBOARD
: .
1 acrviry EE52O

(aB6) \vorr

FRONT OF INSTRUMENT

Go To A7.1320 Continue

4 A7 Reference Troubleshooting
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A7.106 Loop self-test #232:

1. Press [PRESETJWLSERVICE_].

Eni)

A7.107

OSCILLOSCOPE

SYNTHESIZER HOTHERBOARD

§2 7

FRONT OF INSTRUMENT

Go To A7.1325

Continue

A7 Reference Troubleshooting 5
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A7.108

VOLTHETER
_ ~. -15v SYNTHESIZER NOTHERBOARD

P s

G oasass. ggo] 1.2V

FRONT OF INSTRUMENT

I 1

Go To A7.1330 Continue

A7.109 Log self-test #86 to display always:

Press (PRESET) (SERVICE).
Select
Press
Select

Select
on).
Press

- Select

G

(asterisk on)

ov kW e

 (asterisk

&

N

6 A7 Reference Troubleshooting
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A7.110

VOLTRETER SYNTHESIZER ROTHERBOGARD

000000800
ooooeo
LENNNN-NE-NXXNN-N.J

FRONT OF INSTRUMENT

M
X )

Go To AT7.9000 Continue

A7.111

SYNTHESIZER ROTHERBORRD

I

FRONT OF INSTRUMENT

Go To A7.1335 Go To A15.8500

A7 Reference Troubleshooting 7
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Y
A7.200

VOLTMETER

| pre————

~15V  SYNTHESIZER MOTHERBOARD

t1.2v

-

caoccoccoocoo0Eco

060000 0Ga.
GC0080 o

FRONT OF INSTRUMENT

J

Go To A7.1330

8 A7 Reference Troubleshooting

—

Go To A7.9000



https://www.manualsplus.com/

A7.300

A7.301

Disconnect W17
—-5dBm to +10dBm From A7J2

Continue Go To AT7.9000

Perform the following setup:

1.
2.
3.

S O

Set the synthesizer to standby.

Unplug the synthesizer.

Remove the 8 screws holding the rear panel, and
tilt the rear panel back to access A23 (the reference
oscillator).

. Temporarily replace W17 (connects A23J1 to A7J2)

with W15 (connects A6J2 to A5J1).

. Replace the rear panel with W15 in place of W17.
. Plug in the synthesizer.
. Turn the synthesizer on.

A7 Reference Troubleshooting 9
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A7.302

Substitute W15 for W17
-5dBm to +10dsm%

FREQUENCY COUNTER @
‘ A7J1
= 10MHz
M * 10Hz

&

Continue Go To A7.304

A7.303 Go to A23.000 (troubleshoot the 10 MHz reference).

A7.304 Replace W17 and go to the Troubleshooting Foldout, |
' block 1 (located just prior to the “Special Cases” tab).

10 A7 Reference Troubleshooting
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A7.400

A7.401

Loop self-test #94:

1. Press (PRESET ) (SERVICE).

2. Select
3. Press
4. Select

Check for a TTL signal with a period of 1.5 to 3.0
seconds.

SYNTHESIZER NMOTHERBORRD

VOLTHETER

50 26

| XA7J1 |
1

(LREFUNLK) 25

FRONT OF INSTRUMENT

Go To A7.9000 Go To A7.1340

A7 Reference Troubleshooting 11
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A7.500

A7.501

A7.502

Are you using an external standard?

d—8

Go To A7.520 Continue

POUER nETER BNC Cable from
EXTERNAL STANDARD

=5dBm to +10dBm @@’

FREGUENCY COUNTER @

Rear Panel
10MHz  1OMHz Ref Input
£ 10Hz

Continue Go To A7.503

The external standard is faulty. Correct the external
reference (see instrument specifications) and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

12 A7 Reference Troubleshooting
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A7.503

-5dBm to +10dBm % P ey 1°

FREQUENCY COUNTER

A7J1

g—3

Continue Go To A7.505

A7.504 Replace W16 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7.505

VOLTRETER SYNTHESIZER NOTHERBORRD

o 00000 GO0-.
SR cococoo -
00CQROO0000600

FRONT OF INSTRUMENT

Go To A7.9000 Go To AT7.1345

A7 Reference Troubleshooting 13
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A7.520

VOLTRETER

SYNTHESIZER MOTHERBOARD

000000000 -
csocaes0 -«
foc@ecooco0000000

FRONT OF INSTRUMENT

Go To A7.9000 Go To A7.1346

14 A7 Reference Troubleshooting
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A7.1300

YOLTRETER SYNTHESIZER MOTHERBORRD

FRONT OF INSTRUMENT

)

Go To A16.9000 Continue

A7.1301 There is an open on the motherboard between X A7J1-43
and XA16J1-76. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=g

Go To A22.9000 Continue

A7.1302 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7 Reference Troubleshooting 15
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A7.1305

QSCILLOSCOPE
o N

reooococe

TTL oo oo
PO

[eXeXe]

(AB0) =

SYNTHESIZER MOTHERBOARD

FRONT OF INSTRUMENT

]

Go To A15.9000 Continue

A7.1306  There is an open on the motherboard between XA7J1-4
and XA15J1-7. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

ad—0

Go To A22.9000 Continue

A7.1307  Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

16 A7 Reference Troubleshooting
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A7.1310

’ 0SCILLOSCOPE )
s ~_ SYNTHESIZER NOTHERBORRD

P -
—

|. m ESSE“’::

4 ACTMTY “Ségo
000

(AB1) ‘

Go To A15.9000 Continue

o

FRONT OF INSTRUMENT

A7.1311 There is an open on the motherboard between XA7J1-29
and XA15J1-47. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

=4

Go To A22.9000 Continue

A7.1312 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7 Reference Troubleshooting 17
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A7.1315

0SCILLOSCOPE
s N,

onaam

L §§§8

ACTMITY [&°8
00

p

SYNTHESIZER MOTHERBOARD

(ABS) VERT FRONT OF INSTRUMENT

Go To A15.9000 Continue

A7.1316  There is an open on the motherboard between XA7J1-31
and XA15J1-49. Verify this with an ohmmeter. Is
Jumpering an acceptable repair?

=g

Go To A22.9000 Continue -

A7.1317  Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

18 A7 Reference Troubleshooting
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A7.1320

0SCILLOSCOPE

pr .

4 1L Eesses SYNTHESIZER MOTHERBOARD
S

{ acviy P50

(ABS) VERT

FRONT OF INSTRUMENT

Go To A15.9000 Continue

<r-o-:n~s|

There is an open on the motherboard between XA7J1-7
and XA15J1-10. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

d—34

Go To A22.9000 Continue

A7.1321

A7.1323 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7 Reference Troubleshooting 19
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A7.1325

0SCILLOSCOPE

SYNTHESIZER MOTHERBOARD

FRONT OF INSTRUMENT

Go To A15.9000 Cvontinue

A7.1326  There is an open on the motherboard between XA7J1-26
and XA15J1-42. Verify this with an ohmmeter. Is
Jjumpering an acceptable repair?

=g

Go To A22.9000 Continue

A7.1327 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

20 A7 Reference Troubleshooting
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A7.1330

A7.1331

A7.1332

—15VDC SYNTHESIZER HOTHERBOARD
VOLTHETER +1.2v

asococcaoa0. .
ceecoc -
cecocooobanoo0sa

FRONT OF INSTRUMENT

éac

Go To A16.9000 Continue

There is an open on the motherboard between XA7J2-41
or 42 and XA16J1-25, 26, 65, or 66. Verify this with an
ohmmeter. Is jumpering an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7 Reference Troubleshooting 21
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A7.1335

A7.1336

A7.1340

There is an open on the motherboard between XA7J2-92
and XA15J2-24. Verify this with an ohmmeter. Is
Jjumpering an acceptable repair?

d—0

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Check for a TTL signal with a period of 1.5 to 3.0

seconds.

VOLTHETER SYNTHESIZER NAQTHERBOARD

-

o C0O000G0000-. -
EENNAE ccocoec - -4

LA R NN YN NENNN ]

(LREFUNLK)

FRONT OF INSTRUMENT

J

Continue Go To A15.9000

22 A7 Reference Troubleshooting
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A7.1341 There is an open on the motherboard between XA7J1-25
. and XA15J1-36. Verify this with an ohmmeter. Is
jumpering an acceptable repair?

g—=3

Go To A22.9000 Continue

A7.1342 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A7.1345

VOLTHETER SYNTHESI2ER MOTHERBORRD

FRONT OF INSTRUMENT

Go To AT7.1347 GQ To A15.9000

A7 Reference Troubleshooting 23
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A7.1346

VOLTNETER SYNTHESIZER MOTHERBORRD

o GG00Cocas00-.
ocoocso
AR RENN SN NN NN NI

FRONT OF INSTRUMENT

J

Continue Go To A15.9000

A7.1347  There is an open on the motherboard between XA7J1-24
and XA15J1-37. Verify this with an ohmmeter. Is
Jjumpering an acceptable repair?

=

Go To A22.9000 Continue

A7.1348 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

24 A7 Reference Troubleshooting



https://www.manualsplus.com/

A7.9000 | Replace the A7 assembly.

Adjustments

NO
Required?

<

Troubleshooting

Perform " Foldout =*
Adjustments o Block 1
ﬁ xLocated in front of
the "Special Cases"

tab.

Adjustments
Successful?

YES

"Special
Cases"
Paragraph
SC.000

N
0

A7 Reference Troubleshooting 25
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A8 Modulation Generator Troubleshooting

A8.000 Message Displayed on Synthesizer Go to
Paragraph

A8 : VCXO Locking A8.100

A8 : Pulse Generator A8.9000
A8 : AM Generator A8.9000
A8 : FM Generator A&.9000
A8 : Monitor Output A8.9000
A8 : Peak Detector A8.9000

A8 Modulation Generator Troubleshooting 1
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L

A8.100 Set up the oscilloscope for a 509 input impedance.
0SCILLOSCOPE
8 P Y
° - ggg Qo
e gag O Disconnect W15
> From A8J1
n
o
%A&.H

1

Continue Go To A6.320

A8.101

OSCILLOSCOPE

Disconnect W15
From A7

Booo oo

=0

[eNeNe}
_— &
A7J6

Go To A7.9000 Continue

2 A8 Modulation Generator Troubleshooting
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A8.102 Replace W15 (from A7J6 to A8J1) and go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

A8 Modulation Generator Troubleshooting 3
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A8.9000 Replace the A8 assembly.

Adjustments

N
Required? 2

-

L

, Troubleshooting

Perform Foldout =
Adjustments o Block 1 l
Q xLocated in front of
the "Special Cases"

tab.

Adjustments

YES
Successful?

N
0

"“Special
Cases"

Paragraph
[ SC.000 J

4 A8 Modulation Generator Troubleshooting
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A9 Pulse Troubleshooting

"

A9.000 Message Displayed on Synthesizer Go to
Paragraph

A9 : Squegging Clamp A9.200
A9 : Modulator Selection A9.300
A9 : Integrate/Hold Switch A9.400
A9 : SRD Bias Generator A9.500
A9 : Detector Track/Hold A9.600
A9 : Control Gating A9.600
A9 : Ramp Bias A9.600
A9 : Slow Pulse Drive A9.9000

A9 Pulse Troubleshooting 1
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S,

A9.200 Press (PRESET).
0SCILLOSCOPE
T =ﬂ==ﬂ=ﬂ‘
TTL oo SYNTHESIZER MOTHERBOARD
{ actviry FE22 O
000 50 26
XAQJ1 |
VERT J ]
(LRFOFF) 25

FRONT OF INSTRUMENT

Continue Go To A9.210

A9.201

OSCILLOSCOPE

P - -

oooooQ

SYNTHESIZER NMOTHERBOARD

FRONT OF INSTRUMENT

Go To A10.9000 Continue

2 A9 Puise Tryubleshooting
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A9.202

A9.203

A9.210

There is an open on the motherboard between XA9J1-25
and XA10J1-25. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Perform the following setup and key sequence:

Remove the A10 ALC assembly from the card cage.
Press (PRESET) (SERVICE].

Select
Press (£io) (ENTER).
Select asterisk on).

Select

Press .
Select

Does test #110 pass with the A10 ALC assembly
removed?

==

Go To A9.9000 Go To RF.3890

(asterisk on).

PN > OV Wi

A9 Pulse Troubleshooting 3
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A9.300

g WD

Perform the following key sequence:

1.
- Select

Press (PRESET) (SERVICE).

Press (1) (ENTER),
Select

Select

0SCILLOSCOPE

\

——

4 ACTMITY [&o

pLooaooo

TIL  psgg oo
O

(LOPENLOOP)

Go To A9.310

“4 A9 Pulse Troubleshooting

Q00

FRONT OF INSTRUMENT

Continue
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A9.301

— = = . SYNTHESIZER NOTHERROARD
m Eacanac M
1 Bam 22
88§ @) 0§49 2
4 ACTMTY = l =T l
Q00 = |
(L_LOBAND) FRONT OF INSTRUMENT

1

Go To A9.320 Continue

A9.302 Do the following:

2. Disconnect W32 from A22J3 and disconnect W33
from A22J4. (These cables are located between the

Did self-test #108 pass?

37—y

Go To A9.9000 Continue

A9 Pulse Troubleshooting 5
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A9.303

A9.304

A9.305

6 A9 Pulse Troubleshooting

Do the following:

Did self-test #108 pass?

=0

Continue Go To A9.307

Is Option 006 installed?

=g

Go To A9.309

Continue

Do the following;:

2. Select T
Did self-test #108 pass?

==y

Go To RF.3890

Continue
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A9.306 Replace W32 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A9.307 Do the following:

1. Reconnect W33 to A22J4.
2. Disconnect W33 from A24J6.
3. Select

Did self-test #108 pass?

Continue Go To RF.2490

A9.308 Replace W33 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A9.309 Do the following:

2. Select D
Did self-test #108 pass?

=4

Go To A9.306 Go To RF.4290

A9 Pulse Troubleshooting 7



https://www.manualsplus.com/

A9.310

o~ .

0SCILLOSCOPE

SYNTHESIZER NOTHERBOARD

N

A9.311

A9.312

8 A9 Pulse Troubleshooting

cooons
{1 T fgsges
{ Acviry FS"§O

(LOPENLOOP)

Q00

VERT FRONT OF INSTRUMENT

)

&

Go To A10.9000 Continue

en"

There is an open on the motherboard between XA9J1-50
and XA10J1-50. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).
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A9.320

0SCILLOSCOP
= £ SYNTHESIZER NOTHERBORRD

49 e
XA10J1 |
FRONT OF INSTRUMENT
F !
A
1
L
Go To A10.9000 Continue

A9.321 There is an open on the motherboard between XA9J1-49
and XA10J1-49. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A9.322 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A9 Pulse Troubleshooting 9
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E————__m
A9.400

A9.401

Is Option 002 installed?

g==p

Continue Go To A9.410

Perform the following key sequence:

1. Press (PRESET) (SERVICE).
2. Select
3. Press ENTER).
4. Select '
5. Press (PRIOR
6. Select
QSCILLOSCOPE OC COUPLED
[ canucca‘
TIL  Beggee SYNTHESIZER NOTHERBOARD
AcTviTY [FE%E O
S0 26
Q00
[ xagu1
(INTERNAL. (™ s

FRONT OF INSTRUMENT

Continue Go To A9.9000

10 A9 Pulse Troubleshooting
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A9.402

0SCILLOSCOPE BC COUPLED

- —,

o Ny

‘ oocoos
4 TTL Egsg oo SYNTHESIZER MOTHERBORRD

{ acvmy FEEEO
Q00

(NTERNAL. (™
PULSE)

FRONT OF INSTRUMENT

Go To A14.9000 Continue

A9.403 There is an open on the motherboard between XA9J1-1
and XA14J1-4. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

a—q

Go To A22.9000 Continue

A9.404 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A9.410 Perform the following key sequence:

Press (PRESET } (SERVICE)
Select
Press
Select . (asterisk on).

Press (PRIOR).

DAl ol

A9 Pulse Troubleshooting 11
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6. Select

0SCILLOSCOPE

— ——

o —

(wl=lolelele]
1 ™ Esss @a
1 acrviy B2 O % Disconnect W66

From AQJu
Q00

2,
Continue Go To A9.9000
A9.411
0SCILLOSCOPE
— —T Disconnect WEB
Cocacos From A8JS
T 888

<=0

Go To A8.9000 Continue

A9.412 Replace W66 and go to the Troubleshooting Foldout,
~ block 1 (located just prior to the “Special Cases” tab).

12 A9 Pulse Troubleshooting
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S
A9.500 | Perform the following key sequence:
| 1 Press (PRESET ).

3. ISTOPH?O' GHz J.

Ensure when viewing the waveform that the input to the
oscilloscope is DC coupled. An AC coupled input may

distort the waveform. ,
P OSCILLOSCOPE N SYNTHESIZER NMOTHERBOARD
—2.5V cog 55
| ge2 O
-8.75V 000
(YO V/GHZ) FRONT OF INSTRUMENT
Continue Go To A9.510

A9 Pulse Troubleshooting 13
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A9.501

A JaCiLLOsCoPE -~ SYNTHESIZER MOTHERBOARRD
2 5v ooQoao
T4 B8 o0
ERNEE:{s
—8.75V 1 coo

A9.502

A9.503

A9.510

FRONT OF INSTRUMENT

verT
(YO_V/GHz)

Go To A13.9000 Continue
There is an open on the motherboard between XA9J2-56

and XA13J2-56. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

Using the disassembly and replacement procedures, lift
the RF deck into the service position. Check the ribbon
cable that connects the amp/multiplier (A28) to the RF
interface.board (A20) for any damage. Disconnect the
ribbon cable from the amp /multiplier.

Perform the following test:

1. Press (PRESET ) (SERVICE).

14 A9 Pulse Troubleshooting
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A9.511

2. Select

3. Press
4. Select

Did self-test #112 pass?

Continue Go To RF.2890

i)

The problem is most likely the A9 pulse board. However,
the ribbon cable between the RF interface board,

A20, and the amp/multiplier, A28, could be damaged.
Carefully inspect the ribbon cable before replacing A9.

A9 Pulse Troubleshooting 15
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A9.600 These self-tests apply to instruments of an earlier
vintage than documented in this manual. Refer to

the Assembly-Level Repair manual (HP part number
08360-90060) for troubleshooting.

16 A9 Pulse Troubleshooting
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A9.9000 | Replace the A9 assembly.

Adjustments NO
Required?

J

Troubleshooting

Perform " Foldout =* '
Adjustments b Block 1
0 xLocated in front of
the "Special Cases"

tab.

Adjustments

YES
Successful?

"Special
Cases"

Paragraph
| SC.000 J

A9 Pulse Troubleshooting 17
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A10 ALC Troubleshooting

A10.000 Message Displayed on Synthesizer Go to
Paragraph
A10 : —10VF Supply A10.100
A10 : Meter Log Amplifier A10.200
A10 : ALC Reference A10.300
A10 : Detector Log Amplifier A10.400
A10 : Source Module Intfc A10.500
A10 : Unleveled Detectors A10.600
A10 : Modulator Drive Lo Bnd A10.700
A10 : Modulator Drive Hi Bnd A10.700
A10 : Loop Integrator A10.800
A10 : T.C. Ref Supply A10.9000
A10 : Detector Offset DAC A10.9000
A10 : Detector x10 Amplifier A10.9000
A10 : AM Logger Offset A10.9000

A10 ALC Troubleshooting 1
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A10.100

VOLTHETER

SYNTHESIZER NOTHERBORRD

cooaon000- -
G8c0gO o
goococaecgocoagae

FRONT OF INSTRUMENT

J

F
R
¢
L

Continue

A10.101

VOLTHETER

Go To A10.9000

SYNTHESIZER NOTHERBOARD

.
<~

(+10VREF)

s0cO0cO0000-. -
scosooo o

FRONT OF INSTRUMENT

Go To A13.9000

2 A10 ALC Troubleshooting

Continue
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A10.102  There is an open on the motherboard between
XA10J2-21 and XA13J2-21. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

==y

Go To A22.9000 Continue

A10.103 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

A10 ALC Troubleshooting 3
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R

A10.200 Are there any cables connected to the rear/front panel
ALC input?

=8

Go To A10.202 Continue

A10.201 Perform the following setup:

1. Remove all connections to the external ALC input.
2. Press (PRESET) (SERVICE ).

. Select

. Press (ENTER).

. Select

a—a

Continue Go To ILT.000

o

[SARN N

4 A10 ALC Troubleshooting
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A10.202 Press (PRESET) (cw).

DIGITAL VOLTHETER

Dlsconnect w25
From A10J7

-0.2 to —-2.0Vde
|i! A1 oJ7

Contmue Go To A10.9000

A10.203 Perform the following setup:

1. Press (PRESET] (cw) (5) (GHz).
2. Press (POWER LEVEL) (10) (dBm).

REAR PANEL

+10dBm *2dB 'Qj OUTPUT

Continue Go To RF.3090

A10 ALC Troubleshooting 5
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A10.204 Thereis an RF output problem. This failure made the
A10 diagnostics fail. Before we can go further this RF
problem must be isolated.

Go to ILT.2240.

6 A10 ALC Troubleshooting
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A10.300 | Perform the following setup:

ov ot e

. The v
. Select
. The v
. Select

Press (PRESET ) (SERVICE).
Select ;
Press
Select

Select
on).

Select

The v
Select

(LEVEL-DAC)

FRONT OF INSTRUMENT

i

Continue Go To A10.9000

A10 ALC Troubleshooting 7
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A10.301 Perform the following setup:

Press (PRESET) (SERVICE).

Ot W N

(asterisk

VOLTHETER SYNTHESIZER BOTHERBOARD

nnnnnn . 70 36

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ l XA1 4‘12
(LEVEL_DAC)

FRONT OF INSTRUMENT

Go To A14.9000 Continue

8 A10 ALC Troubleshooting
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A10.302 There is an open on the motherboard between XA10J2-4
and XA14J2-1. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

d—a

Go To A22.9000 Continue

A10.303 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

A10 ALC Troubleshooting 9
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L

A10.400 Perform the following setup:
1. Press (PRESET) (SERVICE)
2. Selec

3. Press
4. Select

QSCILLOSCOPE

-
-2.5 tof =)
Bl i ey
282 O

—6' to g 000

-10V -
(PWRLVL)

SYNTHESIZER NOTHERBOARD

FRONT OF INSTRUMENT

<;-IL-[:

Go To A10.410 Continue

10 A10 ALC Troubleshooting
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A10.401

0SCILLOSCOPE
P —
-2.5 to
-6.5V | - oomo 3
P00 o SYNTHESIZER MOTHERBOARD

-6 to
-10V
FRONT OF INSTRUMENT
;
a! 'E
1
i
Continue Go To A15.9000

A10.402 There is an open on the motherboard between
XA10J2-55 and XA15J2-27. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A10.403 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

A10.410 For instrument models with A24 installed, remove ribbon
cable W39 (A20J4 to A24J1) from A20J4 and perform
the following setup. If A24 is not installed, continue with
A10.411.

1. Press (PRESET) (SERVICE).
2. Select

A10 ALC Troubleshooting 11
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SYNTHESIZER NOTHERBOARD

—2.5 to = >
265V
=1—Es8s =2
58
_sl to Q00
_.1 OV FRONT OF INSTRUMENT
(PWRLVL)

Continue Go To A24.9000

A10.411  Re-connect W39. Disconnect the 3-wire connector of
the temperature compensation assembly (on the CR1
detector bracket) from A20. Perform the following setup:

1. Press[
2. Select

3. Press (ENTER).
4. Select :

VNLSERVICEJ.

12 A10 ALC Troubleshooting
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0SCILLOSCOPE

SYNTHESIZER MOTHERBORRD

—2.5 to = =
-6.5V Jooooooo
I =i
-6 to
—ov FRONT OF INSTRUMENT
(PWRLVL)

—
&

0.9000 Continue

A10.412 Replace CR1 and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A10 ALC Troubleshooting 13
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A10.500 Are there any cables connected to the rear/front panel
SMI (source module interface) connectors?

==

Go To A10.9000 Continue

A10.501 Perform the following setup:

. Remove all connections to the SMI inputs.

O R 00t 1

Go To A10.9000 Continue

A10.502 The problem appears to be partially solved. Remove any
remaining connections and go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

14 A10 ALC Troubleshooting
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A10.600 Perform the following setup:
1. Press (PRESET) (SERVICE].
2. Select S
3. Press .
4. Select (asterisk on).
5. Select

0SCILLOSCOPE

cQooan

TTL Eggs ag

] acrvry B2 O
[eNeNe]

(LUNLVLED_HI) | ve=r
(LUNLVLED_LOW)

\

FRONT OF INSTRUMENT

Go To A10.9000 Continue

A10 ALC Troubleshooting 15
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A10.601

0SCILLOSCOPE

o - ——

‘ coacoo SYNTHESIZER MOTHERBORRD
1 TIL |ggsgoe

{ acviry 2RO
C00

(LUNLVLED_HI) | verr
(LUNLVLED_LOW)

FRONT OF INSTRUMENT

_J

Continue Go To A15.9000

A10.602 There is an open on the motherboard between XA10J2-3
and XA15J1-39, or there is an open between XA10J2-33
and XA15J1-78 (note that these lines are two separate
signals). Verify this with an ohmmeter. :

Is jumpering the open an acceptable repair?

Go To A22.9000 Continue

A10.603 Install a jumper. Then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

16 A10 ALC Troubleshooting
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A10.700 Perform the following setup:

Press (PRESET ) (SERVICE ).

Press (32) EITER)
Note the pass/fail condition of test 132.

Press (133) (ERTER)
Note the pass/fail condition of test 133.

Did both test #132 and test #133 fail?

Continue Go To A10.710

XN o A

A10.701 Did only test #132 fail?

=g

Continue Go To A10.705

A10.702 The most likely cause of this failure is either W34
(A22J6 to A25J2) or A10. However, before replacing
A10, check all cables (especially W34) and wiring
harnesses around A10 and the RF deck. If you find
any problems, correct them and then go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

If you do not find any problems, replace A10 (go to
A10.9000) if it has not already been replaced. Otherwise,
go to RF.3890 and replace the A38 dual modulator (if
you have Option 006, replace the A38 AM modulator.)

A10 ALC Troubleshooting 17
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A10.705

The most likely cause of this failure is either W35
(A22J5 to A24J7) or A10. However, before replacing
A10, check all cables (especially W35) and wiring
harnesses around A10 and the RF deck. Note that
W35 does not slip on to A24J7, it screws on. If you
find any problems, correct them and then go to the
Troubleshooting Foldout, block 1 (located just prior to
the “Special Cases” tab).

- If you do not find any problems, replace A10 (go to

A10.710

18 A10 ALC Troubleshooting

A10.9000) if it has not already been replaced. Otherwise,
replace the A24 (go to RF.2490.)

The problem is almost certainly A10. However, before
replacing A10, check all cabling and wiring harnesses
around Al0 and the RF deck. If you find any problems,
correct them and then go to the Troubleshooting
Foldout, block 1 (located just prior to the “Special
Cases” tab).

If you do not find any problems, replace A10 (go to
A10.9000) if it has not already be replaced. If A10 has
been replaced, go to A10.702, A10.705, and “Special
Cases” for additional information.
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A10.800 Are all cables removed from the synthesizer including
’ any connections to EXT ALC?

=g

Continue Go To A10.9000

A10.801 Remove all cables and go to ILT.105.

A10 ALC Troubleshooting 19
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A10.9000 Replace the A10 assembly.

Adjustments
Required?

NO

[° l !

, Troubleshooting

Perform Foldout =

Adjustments e Block 1

ﬁ *Located in front of
the "Special Cases"

tab.

Adjustments

YES
Successful?

N
0

"Special
Cases"

Paragraph!
{ SC.000 J

20 A10 ALC Troubleshooting



https://www.manualsplus.com/

A11 FM Driver Troubleshooting

A11.000 Message Displayed on Synthesizer Go to
Paragraph
A1l : ABUS Ground A11.100
A1l : AC Overmod Detector A11.200
A1l : -20V Supply A11.300
A1l : Range Attenuator | A11.400
All : MM Band Attenuator A11.9000
All: YTM Attenuator A11.9000
A1l : Driver Amplifier A11.9000

A1l : DC Overmod Detector A11.9000

A11 FM Driver Troubleshooting 1
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L o

A11.100 Perform the following key sequence:
' 1. Press (PRESET) (SERVICE).

0SCILLOSCOPE
- — SYNTHESIZER MOTHERBOARD

Ny

oooooo
TTL 293] o0

1 Ac 5838
Q0O

FRONT OF INSTRUMENT

Go To A11.110 Continue

2 A11FM Driver Troubleshooting
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A11.101 Perform the following key sequence:

Press (PRESET ) (SERVICE).

G

(asterisk on).

AN ol

Verify a signal of < 700 mV. However, expect some
portions of the signal to rise to levels of up to 15 Vdc.
This is not a failure as long as the signal is primarily
< 700 mV.

0SCILLOSCOPE

- —

-~ ~

. Jecooooco

LEVELS [BE88 oo
] <700mv 2220

» OO O

SYNTHESIZER MOTHERBOARD
/4

L

51
XA11J2 |
1

FRONT OF INSTRUMENT

(ABUS1)

Go To A11.9000 Go To A11.120

A11 FM Driver Troubleshooting 3
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A11.110

OSCILLOSCOPE

SYNTHESIZER NOTHERBOARRD

FRONT OF INSTRUMENT

Go To A15.9000 Continue

A11.111  There is an open on the motherboard between
XA11J1-26 and XA15J1-43. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

a—g

Go To A22.9000 Continue

A11.112 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

4 A11FM Driver Troubleshooting
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A11.120

. —

Verify a signal of < 700 mV. However, expect some
portions of the signal to rise to levels of up to 15 V dec.
This is not a failure as long as the signal is primarily
< 700 mV.

OSCILLOSCOPE

SYNTHESIZER MOTHERBOARRD

L

oo M

A11.121

A11.112

L 8 oo 58
20 70 36
4 <700mV [ee I XA1502 l
0090 ( 35 1

(ABUS1) VERT FRONT OF INSTRUMENT

1

Continue Go To A15.9000

There is an open on the motherboard between
XA11J1-51 and XA15J1-58. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A11 FM Driver Troubleshooting 5
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“
A11.200 Perform the following key sequence:

Press (PRESET) (SERVICE).
. Select

. Press (1) (BTER).
Select i

- Select

0SCILLOSCOPE
. — SYNTHESIZER NOTHERBORRD

ol=i=lel=T=l]

™ EEG
4 ACTIVITY 8580
000

XA11J1 |

(LFMOVRMOD)

FRONT OF INSTRUMENT

a4

Go To A11.9000 - Continue

6 A11FM Driver Troubleshooting
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A11.201

A11.202

A11.203

_ gsciLLoscee N SYNTHESIZER NOTHERBOARRD
-
4 ACTMTY [= 20
Q00
(LFMOVRMOD) | & FRONT OF INSTRUMENT

Continue Go To A15.9000

There is an open on the motherboard between
XA11J1-50 and XA15J1-76. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

=3

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A11 FM Driver Troubleshooting 7
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A11.300

SYNTHESIZER MOTHERBOARD

-40V+0.8vde

FRONT OF INSTRUMENT

Continue

A11.301

VOLTHETER

1

Go To A11.9000

SYNTHESIZER NOTHERBORRD

-40V+ 0.8Vde

—
a 00CO00OQB80CO. -

FRONT OF INSTRUMENT

Go To A16.9000

8 A11FM Driver Troubleshooting

Continue
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A11.302 An open exists between XA11J2-44 and XA16J1-22.
: Verify this with an ohmmeter. Is jumpering the open an
acceptable repair?

d—4

Go To A22.9000 Continue

A11.303 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A11 FM Driver Troubleshooting 9
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A11.400 Are all cables removed from the synthesizer including
connections to the FM input?

d—0

Continue Go To A11.9000

A11.401 Remove all cables and go to ILT.105.

10 A11 FM Driver Troubleshooting
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A11.9000 Replace the A1l assembly.

Adjustments NO
Required?

J

Troubleshoctlng

Perform Foldout =
Adjustments o Block 1
ﬁ xLocated in front of
the "Special Cases"

tab.

Adjustments
Successful?

YES

"Special
Cases"

Paragraph
| SC.000 J

\/

A11 FM Driver Troubleshooting 11
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A12 Multiplier/Filter Driver Troubleshooting

A12.000

Message Displayed on Synthesizer

Al2:
Al2:
Al2:
Al2:
Al2:

Al2

—10 V Supply

YTM Kick Circuit
Rise-time Comp Circuit
Output Driver

YO Error Attenuator

: YTF Output Driver
Al2:
Al2:
Al2:
Al2:
Al2:
Al2:
Al2:
Al2:
Al2:
Al2:
Al2:
Al2:
Al2:

Delay Offset DAC
Delay Gain DAC
Droop Circuit

V/GHZ Buffer

Rear Panel V/GHZ
Offset DAC

Slope DAC

VCOMP Summer
V/GHZ Attenuator
Track/Hold Circuit
YTM Tune in LO Band
YTF Kick

YTF Delay Offset DAC

Go to
Paragraph

A12.100
A12.200
A12.300
A12.400
A12.500
A12.600
A12.9000
A12.9000
A12.9000
A12.9000
A12.9000
A12.9000
A12.9000
A12.9000
A12.9000
A12.9000
A12.9000
A12.9000
A12.9000

A12 Multiplier/Filter Driver Troubleshooting 1
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Al12 : YTF Delay Gain DAC
Al12 : YTF Offset DAC
Al2: YTF Slope DAC
Al12 : YTF VCOMP Summer

2 A12 Multiplier/Filter Driver Troubleshooting

A12.9000
A12.9000
A12.9000
A12.9000
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A12.100

VOLTRETER SYNTHESIZER NMOTHIRBOARD

o0oco0Oae0D0. -
oeoscen

10vx 200mV

FRONT OF INSTRUMENT

| 1

Continue Go To A12.9000

A12.101

VOLTRETER SYNTHESIZER NOTHERROARD

P

.

10vi 200mv

FRONT OF INSTRUMENT

)

Go To A13.9000 Continue

A12 Multiplier/Filter Driver Troubleshooting 3
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A12.110  There is an open on the motherboard between XA13J2-2
and XA12J2-21. Verify this with an ohmmeter. Is
jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A12.111 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

4 A12 Multiplier/Filter Driver Troubleshooting
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A12.200 , Perform the following key sequence:

1. Press (PRESET) (SER ).
2. Select
3. Press (ENTER).
4. Select i
5. Select
0SCILLOSCOPE

SYNTHESIZER NOTHERBORRD

FRONT OF INSTRUMENT

0 | I ¢

Continue Go To A12.9000

A12 Multtiplier/Filter Driver Troubleshooting 5
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A12.201

SYNTHESIZER NOTHERSORRD

(YTM_KICK)

FRONT OF INSTRUMENT

Go To A14.9000 Continue

[

A12.210 There is an open on the motherboard between
XA12J1-24 and XA14J1-27. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A12.211 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

6 A12 Multiplier/Filter Driver Troubleshooting
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A12.300

Perform the following key sequence:

1. Press (PRESET ) (SERVICE}.

2. Select

3. Press (ENTER).

4. Select (asterisk on).
3. Select

0SCILLOSCOPE

- - T
-
-

SYNTHESIZER NOTHERBOARD

..

ooooos M
g— ™= - Y,

ACTVITY [ XA1202 |

30

» O O O

VERT FRONT OF INSTRUMENT

(HSWP)

Continue Go To A12.9000

A12 Multiplier/Filter Driver Troubleshooting 7
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A12.301

LLOSCOP)
__miiirLosCOPE ~ SYKTHESIZER NOTHERSOARO

O -

(= =]w=ul]
P TTL 20g oo
{ actviy 2520

Q00

FRONT OF INSTRUMENT

(HSWP)

Go To A14.9000 Continue

A12.310  There is an open on the motherboard between
XA12J2-35 and XA14J2-42. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A12.311 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

8 A12 Multiplier/Filter Driver Troubleshooting
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A12.400 , Do the following:

1. Set power switch to STANDBY.

2. Disconnect the power cord.

3. Measure the resistance of the YTM tuning coil from
XA12J2-14 to XA12J2-60.

SYNTHESIZER MOTHERBOARD

3500 TO 650

FRONT OF INSTRUMENT

1

Continue Go To A12.9000

A12.401 Was the resistance < 35Q7

A

Go To A12.410 Continue

A12.402 Do the following:

1. Remove Al2.
2. Measure the resistance of the SYTM tuning coil from
XA12J2-14 to XA12J2-60.

A12 Multiplier/Filter Driver Troubleshooting 9
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SYNTHESIZER NOTHERBORRD

FRONT OF INSTRUMENT

=

Continue Go To A12.9000

A12.403 Do the following:

m Disconnect W37 from A28J1 (ribbon cable connecting
RF interface to amp/multiplier).

m Check for an open circuit between XA12J2-14 and
XA12J2-60 (> 100 kQ).

SYNTHESIZER MOTHERBORRD

FRONT OF INSTRUMENT

Continue Go To RF.2890

10 A12 Multiplier/Filter Driver Troubleshooting
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A12.404 Do the following:

m Using the disassembly instructions in the manual

remove the RF Deck.
m Check for an open circuit between XA12J2-14 and

XA12J2-60 (> 100 k).

SYNTHESIZER BMOTHERBOARD

= 100KQ

FRONT OF INSTRUMENT

Go To A22.9000 Go To A20.9000

A12.410

SYNTHESIZER NOTHERBOARD

o ——

XA20J1
4

1 Connd 36

\ 60 5
J ) :

Go To A22.9000 Continue

A12 Multiplier/Filter Driver Troubleshooting 11
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A12.411 Do the following:

m Using the disassembly instructions in the manual
remove the RF deck. '

» Disconnect W37 from A28 (amp/ multiplier).

m Measure the resistance of the YTM coil at the
amp/multiplier. The resistance should be > 35 to
< 65Q between A28J7-4 and A28J7-12.

=g

Go To RF.2890 Continue

A12.412 A high resistance exists on either W37 (the ribbon cable
that connects the RF deck to A28) or on A20 itself (the
RF interface assembly). Replace W37 or A20 and then
go to the Troubleshooting Foldout, block 1 (located just
prior to the “Special Cases” tab).

12 A12 Multiplier/Filter Driver Troubleshooting
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A12.500 Perform the following key sequence:

1. Press (PRESET ) (SERVICE).
Select
. Press
. Select

(asterisk on).

. Press
. Select

0 b

(9]

[=p)

VOLTHETER SYNTHESIZER ROTHERBOARD

-~10V to -18V }

FRONT OF INSTRUMENT

Continue Go To A12.9000

A12 Multiplier/Filter Driver Troubleshooting 13
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A12.501

VOLTHETER SYNTHESIZER BOTHECRBOARD

=10V to -i6V %

FRONT OF INSTRUMENT

Go To A5.9000 Continue

A12.502 There is an open on the motherboard between
XA12J2-26 and XA5J2-26. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

3=~y

Go To A22.9000 Continue

A12.503 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

14 A12 Multiplier/Filter Driver Troubleshooting
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A12.600

Do the following:

1. Set power switch to standby.
2. Disconnect the power cord.

3. Measure the resistance of the YTF tuning coil from
XA12J2-44 to XA12J2-30.

SYNTHESIZER HOTHERBOARD

FRONT OF INSTRUMENT

Continue Go To A12.9000

A12.601 Was the resistance < 35§27

=g

Go To A12.610 Continue

A12.602 Do the following:

1. Remove A12.
2. Measure the resistance of the YTF tuning coil from
XA12J2-44 to XA12J2-30.

A12 Multiplier/Filter Driver Troubleshooting 15
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SYNTHESIZER MOTHERBOARD

350 TO 650

FRONT OF INSTRUMENT

Continue Go To A12.9000

A12.603 Do the following:

m Disconnect W41 from A29J1 (ribbon cable connecting
RF interface to amp/filter).
m Check for an open circuit between XA12J2-44 and
XA12J2-30 (> 100 kQ).
: SYNTHESIZER NOTHERSOARD

VOLTHETER M

FRONT OF INSTRUMENT

Continue Go To RF.2990

16 A12 Multiplier/Filter Driver Troubleshooting
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A12.604 Do the following:
m Using the disassembly instructions in the manual

remove the RF Deck.
m Check for an open circuit between XA12J2-44 and

XA12J2-30 (> 100 k).

SYNTHESIZER MOTHERBORRD

FRONT OF INSTRUMENT

Go To A22.9000 Go To A20.9000

A12.610

VOLTHETER SYNTHESIZER NOTHERBOARD

’n nn::?:::o: 3 ‘ 35 pe—= 70
cnobcooOOOBeBE
oy
o
8|3

1 feed 36
B €0 3

l_] | XA1202 |

30 1

FRONT OF INSTRUMENT -

Go To A22.9000 Continue

L

A12 Multiplier/Filter Driver Troubleshooting 17
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A12.611 Do the following:

m Using the disassembly instructions in the manual
remove the RF deck.

m Disconnect W41 from A29 (amp/filter).

m Measure the resistance of the YTF coil at the
amp/filter. The resistance should be > 35 to < 650
between A29J7-4 and A29J7-12.

=g

Go To RF.2990 Continue

A12.612 A high resistance exists on either W41 (the ribbon cable
that connects the RF interface to A29) or on A20 itself
(the RF interface assembly). Replace W41 or A20 and
then go to the Troubleshooting Foldout, block 1 (located
Just prior to the “Special Cases” tab).

18 A12 Multiplier/Filter Driver Troubleshooting
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A12.9000
Replace the A12 assembly.

Adjustments

NO
Required?

Troubleshootmg

Perform Foldout =
Adjustments b Block 1
ﬁ xLocated in front of
the "Special Cases"

tab. .

Adjustments
Successful?

YES

m “Special
> Cases"

Paragroph
SC.000 J

A12 Multiplier/Filter Driver Troubleshooting 19
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A13 YO Driver Troubleshooting

A13.000 Message Displayed on Synthesizer Go to
v Paragraph
Al13 : +10V Reference A13.100
A13 : YO Kick Circuit A13.200
A13 : Width DAC [U3B] A13.300
A13 : Delay OFFSET DAC [U10A] A13.400
Al13 : YO Loop Error A13.500
A13 : Driver Amplifier A13.600
A13: YO V/GHz Buffer A13.9000
A13 : CW DAC [U3B] A13.9000
Al13 : Sweep Attenuator A13.9000
A13 : SWP Vern DAC [U16A] ~A13.9000
A13 : OFF Vern DAC [U16B] A13.9000
A13 : Delay GAIN DAC [U10B] A13.9000
A13 : Narrow/Wide Switch A13.9000

A13 YO Driver Troubleshooting 1
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L =
A13.100 Perform self-test #182:

Remove the A10, A12, and A14 assemblies.
Press (PRESET]) (SERVICE).

I N

Continue Go To A13.120

A13.101 Perform the following key sequence:

1. Press (PRESET) (SERVICE).
2. Select

. Press (ENTER).

4. Select asterisk on).
- Select

w

ot

2 A13 YO Driver Troubleshooting
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SYNTHESIZER MOTHERBOARD

0SCILLOSCOPE
’I \‘
m locoocoaa / — e
agog oo
2982 O 50 )25
ACTMITY =2 I XA13J1 |
25 1

000

FRONT OF INSTRUMENT

Continue Go To A13.9000

A13.102

0SCILLOSCOPE
~ SYNTHESIZER MOTHERBOARD
rd — ‘T
\44

aoocoa

2288 o0
=5 O °
XA15J1

1

FRONT OF INSTRUMENT

Go To A15.9000 Continue

A13 YO Driver Troubleshooting 3
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A13.103  There is an open on the motherboard between
XA13J1-26 and XA15J1-44. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

d—0

Go To A22.9000 Continue

A13.104 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A13.120  One of the following assemblies is defective:

A10 ALC.
A12 multiplier /filter Driver.
Al4 sweep generator.

Replace any one of the assemblies and perform the
following test:

If the test fails, the assembly just replaced is defective.

If the test does not fail, replace another assembly and
repeat test number 182. When the defective assembly is
identified, go to the 9000 paragraph for that assembly for
replacement instructions. For example, for A10 go to
A10.9000, for A12, go to A12.9000, and so on.

4 A13 YO Driver Troubleshooting
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A13.200

Perform the following key sequence:

1. Press (PRESET) GERV[CE).

2. Select "

3. Press .

4. Select asterisk on)

5. Select

A OsciLLOoscoPE N SYNTHESIZER MOTHERBOARD
m :!"ﬂiﬂﬂﬂﬂ

4 AcTvTy [es

(YO_KICK) FRONT OF INSTRUMENT
Continue Go To A13.9000

A13 YO Driver Troubleshooting 5
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A13.201

0SCILLOSCOPE
. ~ SYNTHESIZER NOTHERBOARD

oooooo

mBES
ACTMITY ['= 20
p OO0

FRONT OF INSTRUMENT

Go To A14.9000 Continue

A13.202 There is an open on the motherboard between
XA13J1-49 and XA14J1-67. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

=g

Go To A22.9000 Continue

A13.203 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

6 A13 YO Driver Troubleshooting
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S

A13.300 v Perform the following key sequence:

Select
Press (i25) (ENTER)

Select asterisk on).

Select

RO ol S

When comparing the oscilloscope waveform to the one
shown, the amplitude of the pulses is important; the
timing is not.
GSCILLOSCOPE
o = OC COUPLED
°E

000

SYNTHESIZER MOTHERBOARD

FRONT OF INSTRUMENT

Continue Go To A13.9000

A13.301 When comparing the oscilloscope waveform to the one
shown, the amplitude of the pulses is important; the
timing is not.

A13 YO Driver Troubleshooting 7
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A13.302

A13.303

0SCILLOSCOPE

A ~_ SYNTHESIZ2ER MOTHERBORRD

-

1 B8R oo
g F§8§O

Konocoo

P O00O0

(VSWP)

FRONT OF INSTRUMENT

Go To A14.9000 Continue

There is an open on the motherboard between
XA13J2-50 and XA14J2-57. Verify this with an

ohmmeter. Is jumpering the open an acceptable repair?

d—0

Go To A22.9000 Continue

Install a jumper and go to the Troubleshooting Foldout
block 1 (located just prior to the “Special Cases” tab).

?

8 A13 YO Driver Troubleshooting
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A13.400

Perform the following key sequence:

1. Press (PRESET ) (SERVICE
2. Select
3. ENTER]).
4. Select asterisk on).
3. Select
- SeclLLoRce ~ SYNTHESIZER MOTHERBORRD
— roooooco M
oog oo
BEgE O &0 )35
1 ACTVITY l XA1392 ]
Q00 30 A

(HSWP)

FRONT OF INSTRUMENT

]

Go To A13.9000

Continue

A13 YO Driver Troubleshooting 9
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A13.401

’ 0SCILLOSCOPE
Py ——Sum,

mooooaa
o TTL ggsg oo
{ acviry 220

SYNTHESIZER MOTHERBOARD

FRONT OF INSTRUMENT

Go To A14.9000 Continue

A13.402 There is an open on the motherboard between
XA13J2-35 and XA14J2-42. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

RILT)

Go To A22.9000 Continue

A13.403 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

10 A13 YO Driver Troubleshooting
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A13.500 | Perform the following key sequence:
' 1. Press (PRESET) (SERVICE).

2. Select

3. Press

4. Select asterisk on).

5. Select

When comparing the oscilloscope waveform to the one
shown, the amplitude of the pulses is important; the
timing is not.

OSCILLOSCOPE

SYNTHESIZER NMOTHERBOARD

(voL_ouT) ¥

FRONT OF INSTRUMENT

Continue Go To A13.9000

A13.501 When comparing the oscilloscope waveform to the one
shown, the amplitude of the pulses is important; the
timing is not.

A13 YO Driver Troubleshooting 11
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SYNTHESIZER MOTHERSORRD

=
AT 60 K2
1 XA5J2 |
(voL_out) \= * } 26 ‘

FRONT OF INSTRUMENT

Go To A5.9000 Continue

A13.502  There is an open on the motherboard between
XA13J2-26 and XA5J2-26. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

d—1

Go To A22.9000 Continue

A13.503 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

12 A13 YO Driver Troubleshooting
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A13.600 | Do the following:

1. Set the line power switch to standby.

2. Disconnect the power cord.

3. Measure the resistance of the YO tuning coil.
XA13J2-14 to XA13J2-60 should be > 358 to < 651.

SYNTHESIZER MOTHERBOARD

FRONT OF INSTRUMENT

Continue Go To A13.9000

A13.601 Was the resistance < 3507

=g

Go To A13.610 Continue

A13.602 Do the following:

1. Remove A13.
2. Measure the resistance of the YO tuning coil
(XA13J2-14 to XA13J2-60).

A13 YO Driver Troubleshooting 13
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SYNTHESIZER MOTHERBOARD

FRONT OF INSTRUMENT

Continue Go To A13.9000

A13.603 Do the following:

1. Disconnect W42 from A26J1 (ribbon cable connecting
RF interface to YO).

2. Check for an open circuit between XA13J2-14 and
XA13J2-60 (> 100 kQ).

SYNTHESIZER NMOTHERBORRD

VOLTHETER

o 000000000 e
MEENNE ccooso -
f00cosocooo0aoon

FRONT OF INSTRUMENT

Continue Go To RF.2690

<30T

14 A13 YO Driver Troubleshooting
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A13.604 Do the following:

1. Using the instructions in the “Disassembly and
Replacement Procedures” chapter of the Service
manual, remove the RF deck.

2. Check for an open circuit between XA13J2-14 and
XA13J2-60 (> 100 kQ2).

SYNTHESIZER NMOTHERBOARD

YOLTHETER

cooacooocan.
ocoo00s
ﬂﬂﬂﬂﬂﬂ IR RE NN NN

= 100KQ

FRONT OF INSTRUMENT

1

Go To A22.9000 Go To A20.9000

A13.610

SYNTHESIZER NOTHERBORRD

XA20J1
#

i
&

| XA13J2 |

FRONT OF INSTRUMENT

Go To A22.9000 Continue

A13 YO Driver Troubleshooting 15
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A13.611  Perform the following:

1. Using the disassembly instructions in the Service
manual, remove the RF deck.

2. Disconnect W42 from A26 (YO).

3. Measure the resistance of the YO coil at the YO. The
resistance should be > 35 to < 650 between A26J1-4
and A26J1-12.

a—g

Go To RF.2690 Continue

A13.612 A high resistance exists on either W42 (ribbon cable that
connects the RF deck to A26) or on A20 itself. Replace
W42 or A20 and then go to the troubleshooting foldout,
block 1 (located just prior to the “Special Cases” tab).

16 A13 YO Driver Troubleshooting
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A13.9000 Replace the A13 assembly.

Adjustments NO
Required?
| Troubleshooting
Perform Foldout =
Adjustments o Block 1
ﬁ xLocated in front of
the "Special Cases"
tab.
Adjustments YES

Successful?

m “Special
> Cases"

Paragraph
SC.000 J

A13 YO Driver Troubleshooting 17
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A14 Sweep Generator Troubleshooting

A14.000

Message Displayed on Synthesizer

Al4 :
Al4:
Al4:
Al4:
Al4:
Al4:
Al4:
Al4:
Al4:
Al4:
Al4:
Al4 :
Al4:
Al4 :
Al4:
Al4 :
Al4 :
Al4:
Al4:

—10VREF Supply
1 MHz Clock
Sweep Status Line
Z-Axis Blanking
Rear Panel VSWP
Triple Timer U12
Triple Timer U13
Bucket Counter
Event Latch/Buffer
Event RAM
Marker Control
Stop Sweep Control
Bucket Generator
ABUS Ground

Level Correction DAC

Sweép Time DAC
VSWP Output
Ramp Generator

Reset Loop

Go to
Paragraph

A14.100

A14.200

A14.300

A14.400

A14.500

A14.9000
A14.9000
A14.9000
A14.9000
A14.9000
A14.9000
A14.9000
A14.9000
A14.9000
A14.9000
A14.9000
A14.9000
A14.9000
A14.9000

A14 Sweep Generator Troubleshooting 1
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A14.100

VOLTHETER SYNTHESIZER MOTHERSGRRD

CERE-R-E- N NN ¥ X
ascsaocg .
SoncoococaOoa L]

10vE 200mV

FRONT OF INSTRUMENT

B

Continue Go To A14.9000

A14.,101

VOLTHETER SYNTHESIZER MOTHERBUARD
- —
| XA13J2
' L]
Y Ja

FRONT OF INSTRUMENT

00000G000.
0co0osa
CEENENNFENRENNN ]

10v+ 200mv

Go To A13.9000 Continue

2 A14 Sweep Generator Troubleshooting
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A14.110 There is an open on the motherboard between
v XA14J2-23 and XA13J2-21. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

ST

Go To A22.9000 Continue

A14.111 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A14 Sweep Generator Troubleshooting 3
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A14.200

‘_—Euaanca A7J4

1 Bag o0

i 388 O Disconnect W18
000 From A14J1
VERT ‘

\, @

ATHJ1

Continue Go To A14.9000

A14.201

Disconnect W18

From A7J4
. | Es28 ,\
1MHz @}m

TTL

Continue Go To A7.9000

4 A14 Sweep Generator Troubleshooting
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A14.210 W18 is open or damaged. Replace W18 and then go to
the Troubleshooting Foldout, block 1 (located just prior
to the “Special Cases” tab).

A14 Sweep Generator Troubleshooting 5
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L
A14.300 Perform the following key sequence:

1. Press (PRESET) (SERVICE).
2. Select

. Press
4. Select

3. Select

w

@

(asterisk on).

0SCILLOSCOPE

e ——

SYNTHESIZER NMOTHERBOARD

FRONT OF INSTRUMENT

Go To A14.9000 Continue

6 A14 Sweep Generator Troubleshooting
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A14.301

OSCILLOSCOPE
A____ —_—
SYNTHESIZER NOTHERBORRD

[
R O

4 ACTMTY

000

VERT

FRONT OF INSTRUMENT

Go To A15.9000

€T

Continue
A14.310 There is an open on the motherboard between

XA14J1-35 and XA15J1-35. Verify this with an
ohmmeter. Is jumpering the open an acceptable repair?

g—4

Continue

Go To A22.9000

A14.311 Install a jumper and go to the Troubleshooting Foldout,
block 1 (located just prior to the “Special Cases” tab).

A14 Sweep Generator Troubleshooting 7
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A14.400 Do the following:

1. Set the line power switch to standby.

2. Unplug the line power cord.

3. Measure the resistance between XA14J1-78 and
ground (>10 kQ).

VOLTHETER SYNTHESIZER NOTHERBOARD

FRONT OF INSTRUMENT

Continue Go To A14.9000

A14.401 Do the following:

1. Ensure the instrument is still disconnected from line
power.

2. Remove Al4.

3. Measure the resistance between XA14J1-78 and
ground (>10 kQ).

8 A14 Sweep Generator Troubleshooting
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YOLTHETER SYNTHESIZER MOTHERBORRD

soaoooaon.

CRE-ER-X- NN LN-E AR NN

FRONT OF INSTRUMENT

| ]

Continue Go To A14.9000

A14.402 Do the following:

1. Ensure the instrument is still disconnected from line

power.

Remove the rear panel.

3. Disconnect the ribbon cable connecting A19 to the
motherboard (W31).

4. Measure the resistance between XA14J1-78 and
ground (>10 kQ).

B

VOLTHETER SYNTHESIZER NMOTHERBOARRD

FRONT OF INSTRUMENT

<|"‘~m"ll'

Go To A22.9000 Go To A19.9000

A14 Sweep Generator Troubleshooting 9
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A14.500 Are all cables removed from the synthesizer including
the VSWP connection?

==y

Continue Go To A14.9000

A14.501 Remove all cables and go to ILT.105.

10 A14 Sweep Generator Troubleshooting
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A14.9000 , Perform the “Sweep Ramp” adjustment. If this does not
cure the fault, replace the A14 assembly.

Adjustments NO
Required?

S

Troubleshooting

Perform " Foldout
Adjustments b Block 1
ﬁ xLocated in front of
the "Special Cases"

tab.

Adjustments

YES
Successful?

N
]

"Special

Cases"
> Paragraph

SC.000

A14 Sweep Generator Troubleshooting 11
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A15 CPU Troubleshooting

A15.000

Message Displayed on Synthesizer Go to
Paragraph

A15: I/O Address A15.100
A15 : I/O Strobe A15.200
A15 : I/0 Data A15.300
A15 : ROM Tests A15.400
A15 : HPIB Interface Chips A15.500
A15 : ADC Circuitry A15.9000
A15 : uProcessor Test A15.9000
A15 : Peripheral/Timers A15.9000
Al15 : RAM Tests A15.9000

A15 CPU Troubleshooting 1
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L ]
A15.100 Perform the following setup:

1. Set the line power switch to standby.

2. Completely remove the following assemblies:
m A4 fractional-N.

m A5 YO loop.

m A7 reference.

m A8 modulation generator (Opt. 002).
m A9 pulse.

= A10 ALC.

s All FM driver.

m A12 multiplier/filter driver.

m Al13 YO driver.

m Al4 sweep generator.

Set the line power switch to on.

Press (PRESET) (SERVICE).

Select

Press (z31) (ERTER).
Select

a—p

Continue Go To A15.120

NS vk w

A15.101 Perform the following setup:

1. Set the line power switch to standby.

2. Replace all of the assemblies removed in the previous
step and reconnect all cables.

3. Carefully remove the A6 assembly. Be sure to
disconnect all flexible and semi-rigid coax cables
before removing AS6.

4. Set the line power switch to on.

5. Press (PRESET) (SERVICE).

6. Select 5

2 A15 CPU Troubleshooting
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7. Press (ENTER)-

8. Select

=g

Continue Go To A6.9000

A15.102 Perform the following setup:

1.
2.
3.

. Press

Set the line power switch to standby.

Disconnect the line power cord.

Wait for all the indicators in the power supply
section to go out.

Replace the A6 assembly (removed in the previous
step) and reconnect all cables.

. Using the disassembly instructions in the Service

manual, remove the front panel and disconnect W2
(the ribbon cable that connects the motherboard to
A2)

Temporarily replace the front panel leaving W2
loose.

Reconnect line power (the power-on control is on A2
so the synthesizer will power up automatically, even
in standby).

Continue Go To A2.9000

A15 CPU Troubleshooting 3
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A15.103

Warning %

A15.104

4 A15 CPU Troubleshooting

Perform the following setup:

1. Disconnect the line power cord.

2. Wait for all the indicators in the power supply section

to go out.

Remove the front panel.

Reconnect W2 to A2.

. Disconnect W3 (the ribbon cable that connects A3 to
the motherboard.)

6. Temporarily replace the front panel leaving the ribbon

cable loose.

7. Reconnect the line power cord.

8. Set the line power switch to on.

9. Observe the red indicators on A15.

Are all A15 indicators off?

Continue Go To A3.9000

o oo

When the instrument is connected to AC line power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed.

Perform the following setup:

1. Set the line power switch to standby.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply
section to go out.

4. Remove the front panel and reconnect W3 (the
ribbon cable that connects A3 to the motherboard.)

5. Reinstall the front panel.
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A15.105

. Press [P SE
. Select

. Press (z21) (ENTER).

Remove the rear panel and disconnect W31 (the
ribbon cable that connects the motherboard to A19.)
Refer to the disassembly procedures in the Service
manual as needed.

Temporarily replace the rear panel leaving the
ribbon cable (W31) loose. Take great care to ensure
that the ribbon cable is not in contact with any line
power wires or connections.

. Reconnect the line power cord.

Set the line power switch to on.

E).

a— =g

Continue Go To A19.9000

Perform the following setup:

1.
2.
3.

Set the line power switch to standby.

Disconnect the line power cord.

Wait for all the indicators in the power supply
section to go out.

Reconnect W31 (the ribbon cable that connects A19
to the motherboard.)

Remove the RF deck. Refer to the disassembly
procedures in the Service manual as needed.
Reconnect the line power cord.

Set the line power switch to on.

Press (PRESET) (SERVICE). Ignore all unleveled
indications

Select

. Press (ENTER).

A15 CPU Troubleshooting 5
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A15.120

6 A15 CPU Troubleshooting

Go To A15.8500 Go To A20.9000

One of the following assemblies is defective:

m A4 fractional-n.

m A5 YO loop.

m A7 reference.

m A8 modulation generator (Opt. 002).
m A9 pulse.

= A10 ALC.

m All FM driver.

m Al2 multiplier/filter driver.

m Al13 YO driver.

m Al4 sweep generator.

Replace any one of the assemblies and perform the
following test:

1. Press (PRESET) (SERVICE).

3. Press

If the test fails, the assembly just replaced is defective.

If the test does not fail, replace another assembly and
repeat test number 231. When the defective assembly is
identified, go to the 9000 paragraph for that assembly for
replacement instructions. For example, for A4, go to
A4.9000, for A5, go to A5.9000, and so on.



https://www.manualsplus.com/

A15.200

Warning g

Perform the following setup:

Set the line power switch to on.
Press (P ) (SERVICE)

Select
Press (ENTER).
Select
(asterisk on).

Press (PRIOR).
. Select

8. Pres .
strobe.
9. Use the following table to determine your next step.

A S

e

Note the fail or pass status of each

Strobes Go To
Paragraph
Only strobe #0 fails Al15.210
Only strobe #1 fails A15.220
Only strobe #2 fails A15.230
Only strobe #a3 fails A15.240
Only strobe #4 fails Al15.250
Only strobe #b5 fails A15.260
Only strobe #6 fails A15.270
Only strobe #7 fails A15.280
All other strobe failures A15.8500

- When the instrument ivs connected to AC line power or the

A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed.

A15 CPU Troubleshooting 7
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A15.210

A15.211

8 A15 CPU Troubleshooting

Perform the following setup:

1.
2.
3.

-

e ©ooNs

Set the line power switch to standby.
Disconnect the line power cord.

Wait for all the indicators in the power supply
section to go out.

. Remove the rear panel and disconnect W31 (the

ribbon cable that connects the motherboard to A19.)
(Refer to the disassembly procedures in the Service
manual as needed.)

. Temporarily replace the rear panel, leaving the

ribbon cable loose. Take great care to ensure that
the ribbon cable is not in contact with any line
power wires or connections.

Reconnect the line power cord.

Set the line power switch to on.

Press (PRESET) (SERVICE ).

Select

Press (D) (ENTER)

Select

=

Continue Go To A19.9000

Perform the following setup:

1.
2.
3.

4.

Set the line power switch to standby.

Disconnect the line power cord.

Wait for all the indicators in the power supply section
to go out.

Reconnect W31 (the ribbon cable that connects A19
to the motherboard.)

Go to A15.8500.
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A15.220 Perform the following:

1. Set the line power switch to standby.
2. Remove the A14 assembly.

3. Set the line power switch to on.

4. Press

3. Select

6. Press (2

7. Select

Cortle Go To&4.9000

A15.221  Perform the following:

1. Set the line power switch to standby.
2. Replace the A14 assembly.

Go to A15.8500.

A15.230 Perform the following:

Set the line power switch to standby.
Remove the All and A12 assemblies.
Set line power switch to on.

Press (PRESET ) (SERVICE ).

NS vk

Continue Go To A15.235

A15 CPU Troubleshooting 9
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A15.231

A15.235

A15.240

10 A15 CPU Troubleshooting

Perform the following:

1. Set the line power switch to standby.
2. Replace the A11 and A12 assemblies.

Go to A15.8500.

Perform the following;:

Set the line power switch to standby.
Replace the A11 assembly.

Set the line power switch to on.
Press (PRESET) (SERVICE).

Select
Press (ENTER).

Select

L A—

Go To A11.9000 Go To A12.9000

N vk woE

Perform the following:

Set the line power switch to standby.
Remove the A9 and A10 assemblies.
Set the line power switch to on.

NS kW

Continue Go To A15.245
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A15.241

A15.245

A15.250

Perform the following:

1. Set the line power switch to standby.
2. Replace the A9 and A10 assemblies.

Go to A15.8500.

Perform the following:

Set the line power switch to standby.
Replace the A9 assembly.

Set the line power switch to on.
Press ( ).

Select

Press
Select

g—3

Go To A9.9000 Go To A10.9000

N vk

Perform the following:

1. Set the line power switch to standby.
2. Remove the A7 assembly (and the A8 assembly —
Opt. 002).
3. Carefully remove the A6 assembly. Be sure to
disconnect all cables.
. Set the line power switch to on.

. Select
. Press () (ETERD)

4
5. Press (PRESET ) (SERVICE ).
6
7

A15 CPU Troubleshooting 11
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A15.251

A15.255

A15.256

12 A15 CPU Troubleshooting

A

Continue Go To A15.255

Perform the following:

1. Set the line power switch to standby.
2. Replace the A6 and A7 assemblies (and the AS
assembly — Opt. 002).

Go To A15.8500.

Perform the following for Option 002.

. Set the line power switch to standby.
Replace the A8 assembly.

Set the line power switch to on.
Press (p T) (SERVICE).

Select

NS v

Select

O

Go To A8.9000 Continue

Perform the following:

1. Set the line power switch to standby.
2. Replace the A7 assembly.

3. Set the line power switch to on.

4. Press (PRESET ) (SERVICE).
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Go To A7.9000 Go To A6.9000

A15.260 Perform the following:

Set the line power switch to standby.
Remove the A4 and A5 assemblies.
Set the line power switch to on.
Press (PRESET ) (SERVICE}.

NS guh Wi

Continue Go To A15.265

A15.261 Perform the following;:

1. Set the line power switch to standby.
2. Replace the A4 and A5 assemblies.

Go To A15.8500.

A15 CPU Troubleshooting 13
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A15.265 Perform the following:

Set the line power switch to standby.
Replace the A4 assembly.

Set the line power switch to on.
Press (PRESET]) (SERVICE).

Selec .

Press (ENTER).
Select

L —

Go To A4.9000 Go To A5.9000

NS ke

A15.270 Perform the following:

1. Set the line power switch to standby.
2. Using the disassembly instructions in the Service
manual, carefully remove the RF deck.
. Set the line power switch to on.
. Press (PRESET) (SERVICE).

3
4
3. Select
6
7

. Press
- Select

Continue Go To A20.9000

14 A15 CPU Troubleshooting
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A15.271

A15.280

A15.281

Perform the following:

1. Set the line power switch to standby.
2. Replace the A20 assembly.

Go To A15.8500.

Perform the following setup:

1. Set the line power switch to standby.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove the front panel and disconnect W2 and W3
(the ribbon cables connecting A2 and A3 to the
motherboard.) Refer to the disassembly procedures in
the Service manual as needed.

5. Temporarily replace the front panel leaving the ribbon
cables loose.

6. Reconnect line power (the power-on control is on A2
so the synthesizer will power up automatically, even
in standby).

7. Observe the red indicators on Al5.

Are all A15 indicators off?

Continue Go To A15.285

Perform the following:

1. Set the line power switch to standby.
2. Reconnect the ribbon cables for A2 and A3.

Go To A15.8500.

A15 CPU Troubleshooting 15



https://www.manualsplus.com/

A15.285

16 A15 CPU Troubleshooting

Perform the following:

1.
. Disconnect the line power cord.
. Wait for all the indicators in the power supply

Set the line power switch to standby.

section to go out.

Reconnect W3, the ribbon cable that connects the
motherboard to A3.

Temporarily replace the front panel.

Reconnect the line power cord.

Press (PRESET) ( ).

Go To A3.9000 Go To A2.9000
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|
A15.300 , Perform the following setup:

1. Set the line power switch to standby.
2. Remove the following assemblies:

m A4 fractional-n.

m A5 YO loop.

m AT reference.

» A8 modulation generator (Opt 002).
m A9 pulse.

m A10 ALC.

m All FM driver.

m Al2 multiplier/filter driver.

m Al13 YO driver.

m Al4 sweep generator.

Set the line power switch to on.

No vk

f“""ﬁ

Continue Go To A15.320

A15.301 Perform the following:

1. Set the line power switch to standby.

2. Replace all of the assemblies removed in the previous
step.

3. Carefully remove the A6 assembly. Be sure to
disconnect all flexible and semi-rigid coax cables
before removing A6.

4. Set the line power switch to on.

RVICE ).

A15 CPU Troubleshooting 17
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7. Press (ENTER).

8. Select

L

Continue Go To A6.9000

A15.302 Perform the following setup:

1.
2.
3.

. Select
. Press
. Select

Set the line power switch to standby.
Disconnect the line power cord.

Wait for all the indicators in the power supply
section to go out.

- Replace the A6 assembly removed in the previous

step.

Remove the front panel and disconnect W2 (the
ribbon cable that connects the motherboard to A2.)
Refer to the disassembly procedures in the Service
manual as needed.

Temporarily replace the front panel leaving W2
loose.

Reconnect line power (the power-on control is on A2
so the synthesizer will power up automatically, even
in standby).

. Press (PRESET) (SERVICE).

L

Continue Go To A2.9000

18 A15 CPU Troubleshooting
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A15.303

Warning %

A15.304

Perform the following setup:

1. Disconnect the line power cord.

2. Wait for all the indicators in the power supply section
to go out.

3. Remove the front panel.

Reconnect W2 to A2. Disconnect W3 (the ribbon

cable that connects A3 to the motherboard.)

5. Temporarily replace the front panel, leaving W3 loose.

6. Reconnect line power.

7. Set the line power switch to on.

8. Observe the red indicators on A15.

Are all A15 indicators off?

==y

Continue Go To A3.9000

s

When the instrument is connected to AC line power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed.

Perform the following setup:

1. Set the line power switch to standby.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply
section to go out.

4. Remove the front panel and reconnect W3 (the

ribbon cable that connects A3 to the motherboard.)

. Replace the front panel.

6. Remove the rear panel and disconnect W31 (the
ribbon cable that connects the motherboard to Al9.)

o

A15 CPU Troubleshooting 19
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Refer to the disassembly procedures in the Service
manual as needed.

7. Temporarily replace the rear panel leaving W31
loose. Take great care to ensure the ribbon cable
is not in contact with any line power wires or
connections.

8. Reconnect line power.

9. Set the line power switch to on.

10. Press (PRESET) (SERVICE).

11. Select

12. Press
13. Select

A

Continue Go To A19.9000

A15.305 Perform the following:

1. Set the line power switch to standby.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply
section to go out.

4. Reconnect the A19 assembly removed in the previous
step.

5. Remove the RF deck. Refer to the disassembly

procedures in the Service manual as needed.

Reconnect line power.

Set the line power switch to on.

Press (PRESET) (SERVICE).

Select

10. Press (ENTER).

© 0 N o

20 A15 CPU Troubleshooting
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A15.320

11. Select

§—3

Go To A15.8500 Go To A20.9000

One of the following assemblies is defective:

m A4 fractional-n.

s A5 YO loop.

m A7 reference.

m A8 modulation generator (Opt. 002).
m A9 pulse.

s A10 ALC.

m All FM driver.

m A12 multiplier/filter driver.

m A13 YO driver.

m Al4 sweep generator.

Replace any one of the assemblies and perform the
following test:

1. Press (PRESET ) (SERVICE ).

e

If the test fails, the assembly just replaced is defective.

If the test does not fail, replace another assembly and
repeat test number 233. When the defective assembly is
identified, go to the 9000 paragraph for that assembly for
replacement instructions. For example, for A4, go to

A4.9000, for A5, go to A5.9000, and so on.

A15 CPU Troubleshooting 21
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L
A15.400 Perform the following:

Set the line power switch to on.
Press (PRESET) (SERVICE).
Select

Press (z32) (ENTER).
Select

(asterisk on).

Press
- Select

8. Press Note the fail or pass status of the
EEROM tests (ignore all other pass/fails).

Did all EEROM tests pass?

Continue Go To A15.8500

A S .

o

A15.401  Perform the following:

Set the line power switch to on.
Press (PRESET) (SERVICE).

Select

Press (35) (ENTER)
Select

Did all RAM tests pass?

Go To A15.9020 Continue

OUs 0

22 A15 CPU Troubleshooting
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A15.405

Note i

A15.406

Perform the following:

Take great care during these procedures not to short out
one farad capacitor used as the back-up power supply for
the RAM.

v

10.

© 0 N o

. Set the line power switch to standby.

Disconnect the line power cord.

Very carefully remove the A15 assembly and place it
on an ESD mat.

Using plastic tools and taking great care not to
short out the battery backed-up RAM, remove and
replace the EEROMs (U14 and U62) on A15 with
new EEROMs.

Reinstall A15.

Reconnect line power.

Set the line power switch to on.

Press (p

Select :
Select Sa

Were you able to save calibration constants from RAM
to EEROM successfully?

=3

Go To A15.9020 Continue

Perform the following:

1. Press [VPRESET) (SERVICE )
2. Select

A15 CPU Troubleshooting 23
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A15.407

A15.410

24 A15 CPU Troubleshooting

Do all tests pass?

Continue Go To A15.410

The synthesizer indicates one or more self-test failures.
Go to the paragraph shown on the synthesizer for

the failure unless the message is A15 : ROM tests. In
that case, rather than the paragraph shown on the
synthesizer, go to A15.9020.

When EEROM was lost, most of the calibration data
was saved by copying from backed-up RAM. However,
two types of data were not saved. These data were test
patches for the diagnostics and attenuator correction
data. Both sets of data will have to be recreated.

To recreate the attenuator correction data, refer to the
performance tests and adjustments. For the test patches
on the diagnostics, refer to the appropriate service or
installation notes.
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A15.500 | When the HP-IB diagnostic was performed, was the HP
8360 series synthesizer disconnected from all HP-IB
busses?

4=

Continue Go To A15.8500

A15.501 Remove all HP-IB connections and restart the
troubleshooting process.

A15 CPU Troubleshooting 25
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A15.1100

A15.1101

26 A15 CPU Troubleshooting

Perform the following setup:

1.
2.

Set the line power switch to standby.
Completely remove the following assemblies:
m A4 fractional-n.

m A5 YO loop.

m A7 reference.

m A8 modulation generator (Opt. 002).
m A9 pulse.

m A10 ALC.

m All FM driver.

m Al12 multiplier/filter driver.

m A13 YO driver.

m Al4 sweep generator.

. Repeat the power-on sequence and observe the

indicators on A1l5.

Did all the indicators turn on temporarily and then turn

off?
Continue Go To A15.1120

Perform the following setup:

1.
2.

3.

Set the line power switch to standby.

Replace all of the assemblies removed in the previous
step and reconnect all cables.

Carefully remove the A6 assembly. Be sure to
disconnect all flexible and semi-rigid coax cables
before removing A6.

. Repeat the power-on sequence and observe the

indicators on A1l5.
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A15.1102

Did all the indicators turn on temporarily and then turn
off?

=g

Continue Go To A6.9000

Perform the following setup:

. Set the line power switch to standby.
. Disconnect the line power cord.
. Wait for all the indicators in the power supply section

to go out.

. Replace the A6 assembly (removed in the previous

step) and reconnect all cables.

. Using the disassembly instructions in the Service

manual, remove the front panel and disconnect W2
(the ribbon cable that connects the motherboard to
A2) '

. Temporarily replace the front panel leaving W2 loose.
. Reconnect line power (the power-on control is on A2

so the synthesizer will power up automatically, even
in standby) and observe the indicators on Al5.

Did all the indicators turn on temporarily and then turn
off?

=g

Continue Go To A2.9000

A15 CPU Troubleshooting 27
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A15.1103

Warning g

A15.1104

28 A15 CPU Troubleshooting

Perform the following setup:

1. Disconnect the line power cord.

2. Wait for all the indicators in the power supply section
to go out.

3. Remove the front panel.

4. Reconnect W2 to A2.

5. Disconnect W3 (the ribbon cable that connects A3 to
the motherboard.)

6. Temporarily replace the front panel leaving the ribbon

cable loose.

Reconnect the line power cord.

8. Repeat the power-on sequence and observe the
indicators on A15.

~

Did all the indicators turn on temporarily and then turn
off?

g—1

Continue Go To A3.9000

When the instrument is connected to AC line power or the
A18 high voltage neon indicator is on, there are voltages
present that can cause personal injury or death. Only
trained, qualified personnel, who are aware of the hazards
involved, should perform service on this instrument with
its protective covers removed.

Perform the following setup:

1. Set the line power switch to standby.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply section
to go out.

4. Remove the front panel and reconnect W3 (the ribbon
cable that connects A3 to the motherboard.)
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5. Replace the front panel.

6. Remove the rear panel and disconnect W31 (the
ribbon cable that connects the motherboard to A19.)
Refer to the disassembly procedures in the Service
manual as needed.

7. Temporarily replace the rear panel leaving the ribbon

cable loose. Take great care to ensure the ribbon

cable is not in contact with any line power wires or
connections.

Reconnect the line power cord.

. Repeat the power-on sequence and observe the

indicators on A15.

© o

Did all the indicators turn on temporarily and then turn

off?
Continue Go To A19.9000

A15.1105 Perform the following setup:

1. Set the line power switch to standby.

2. Disconnect the line power cord.

3. Wait for all the indicators in the power supply section
to go out.

4. Reconnect W31 (the ribbon cable that connects Al9
to the motherboard.)

5. Remove the RF deck. Refer to the disassembly
procedures in the Service manual as needed.

6. Reconnect the line power cord.

7. Repeat the power-on sequence and observe the
indicators on A15.

A15 CPU Troubleshooting 29
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A15.1120

30 A15 CPU Troubleshooting

Did all the indicators turn on temporarily and then turn

d—0

Go To A15.8500 Go To A20.9000

One of the following assemblies is defective:

m A4 fractional-n.

m A5 YO loop.

m A7 reference.

w A8 modulation generator (Opt. 002).
m A9 pulse.

= A10 ALC.

m All FM driver.

m Al2 multiplier/filter driver.

m Al13 YO driver.

m Al4 sweep generator.

1. Set the line power switch to standby.

2. Replace an assembly.

3. Set the line power switch to on.

4. Check the display’s operation. If the display or the
indicators on A15 begin to operate incorrectly, the
assembly just replaced is defective. If the display does
not fail, replace another assembly and repeat the
process. When the defective assembly is identified,
go to the 9000 paragraph for that assembly for
replacement instructions. For example, for A4, go to
A4.9000, for A5, go to A5.9000, and so on.
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A
A15.1200 Perform the following setup:

1. Set the line power switch to on and observe the 12
LEDs on the top edge of Al5.

2. When the 4 left-most LEDs (DS1) display 0010,
observe and record the state of the right 8 LEDs (DS2
and DS3).

3. Find the state of the right 8 LEDs in the following
table and go to the indicated paragraph.

LEDs Go To
Paragraph
X1XX XXXX A15.1201
1XXX XXXX A15.1201
11XX XXXX A15.1201
All Else A15.8500
X = don’t care

A15.1201 An EEROM failure has occurred. There is some chance
that the EEROM data can be partially recovered
from RAM. This test determines if any data might be
recovered.

1. Set the line power switch to standby and then set it
to on and observe the 12 LEDs on the top edge of
Al5.

2. When the 4 left-most LEDs (DS1) display 0010,
observe and record the state of the right 8 LEDs (DS2
and DS3).

3. Find the state of the right 8 LEDs in the following
table and go to the indicated paragraph.
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LEDs Go To
Paragraph
X1XX XXXX Al5.1201
1XXX XXXX Al15.1201
11XX XXXX Al15.1201
All Else A15.8500
X = don’t care

A15.1205 Perform the following:

Note

A Take great care during these procedures not to short
% out the one farad capacitor used as the back-up power

supply for the RAM.

N =

10.

© 0N oo

. Set the line power switch to standby.
. Disconnect the line power cord.
. Very carefully remove the A15 assembly and place it

on an ESD mat.

. Using plastic tools and taking great care not to short

out the backed-up RAM, remove the EEROMs (U14
and U62) on A15 and install new EEROMs.
Reinstall A15.

Reconnect line power.

Set the line power switch to on.

Press (PRESET) (SERVICE).

Select
Select

Were you able to save calibration constants from RAM
to EEROM successfully?

g=-g

Go To A15.9020 Continue
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A15.1206

A15.1207

A15.1210

Perform the following:

1. Press (PRESET) (SERVICE ).
2. Select

Do all tests pass?

=g

Continue Go To A15.1210

The synthesizer indicates one or more self-test failures.
Go to the paragraph shown on the synthesizer for

the failure unless the message is A15 : ROM tests. In
that case, rather than the paragraph shown on the
synthesizer, go to A15.9020.

When EEROM was lost, most of the calibration data
was saved by copying from backed-up RAM. However,
two types of data were not saved. These data were test
patches for the diagnostics and attenuator correction
data. Both sets of data will have to be recreated.

To recreate the attenuator correction data, r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>