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Contacting Agilent
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Introduction

The HP 83711A/12A and HP 83711B/12B synthesized CW generators have different frequency
ranges. The HP 83711A/11B has a frequency range of 1 to 20 GHz, and the HP 83712A/12B has
a frequency range of 10 MHz to 20 GHz.

The service information for the HP 83711A/12A and HP 83711B/12B synthesized CW generators
comes in two manuals.

The HP 83711A/12A and HP 83711B/12B Synthesized CW Generators Service Guide provides
information needed to repair the synthesizer to the assembly level. The HP §3711A/12A,

HP 83711B/12B, HP 83731A/32A and HP 83731B/32B Synthesized Stgnal Generators
Component-Level Information manual provides component-level information for the repair of
individual instrument assemblies. The manual contains Component-Level Information Packets
(CLIPs) for selected assemblies. Each CLIP contains component-level schematics, a component
parts list, and illustrations for component location by reference designator.

Calibration information is in the HP 83711A/12A, HP 83711B/12B, HP 83731A/32A and
HP 83731B/32B Synthesized Stgnal Generators Calibration Guide. The calibration guide
contains the performance tests and adjustments for the synthesizer.

The service guide is what you receive when you order Option OBW, service documentation.



In This Guide

The service guide includes the following chapters:

Chapter 1, “Troubleshooting,” contains the troubleshooting information needed to isolate a
failed major assembly.

Chapter 2, “Block Diagrams,” contains the block diagram that is to be used for the HP
83711A/12A and HP 83731B/32B.

Chapter 3, “Major Assembly and Cable Locations,” contains drawings that show the major
assemblies and cable locations.

Chapter 4, “Parts List,” contains information needed to order assemblies and parts for the
instrument.

Chapter 5, “Assembly Replacement,” contains information needed to remove or replace a
major assembly.

Chapter 6, “Post-Repair Procedures,” contains the procedures to be followed after a repair has
been made.

Chapter 7, “Error Messages,” contains a list of all of the error messages that might be
generated during use of the instrument. Each entry in the list contains a sequence that can be
followed to recover from the error condition.

Chapter 8, “Options,” contains a description of the various options available for use with the
synthesizers.

Chapter 9, “Contacting Hewlett-Packard,” provides information on how to contact HP as well
as how to package and ship the instrument.

Chapter 10 “Legal and Regulatory Information,” contains the information about manual
updates, operating environment, storage environment, ESD precautions, safety considerations,
ete.

Assumptions About You

The procedures in this guide assume that you have the tools and equipment to perform each
service task. To find what tools and equipment belong to each service task, refer to the chapter
containing the task.



Contents

1. Troubleshooting

Introduction . . . . . . . . . .. L e e e e e 1-1
Prior to Beginning Troubleshooting . . . . . . . . . . . . . . .. ... .. 1-1
The Service Position . . . . . . . . . . . . . . . .. .0 1-1
Power Supply Verification . . . . . . . . . . . . .. .. ... ... 1-1
Safety Considerations . . . . . . . . . . . . . . . .. ..o 1-2
Warnings and Cautions . . . . . . . . . . . . . . .. ... oo 1-2
Before Applying Power . . . . . . . . . . .. ..o 1-2
After-Service Safety Checks . . . . . . . . . . . . ... ... 1-3
ESD Precautions . . . . . . . . . . . . ... e e e e 1-3
Recommended Test Equipment . . . . . . . . . . . . . . .. ... ... 1-3
Service Accessories . . . . . . L L .. o e e e e e e e e e 1-4
TORX® Screwdrivers . . . . . . o v v v i 1-4
Pozidrive Screwdrivers . . . . . . . . . . . . .00 e 1-4
Hardware . . . . . . . . . . . . . e e 1-4
Major Assemblies, Parts, and Cable Locations . . . . . . . . . . . . . . .. 1-4
Test Point Locations . . . . . . . . . . . . . . . . ... 1-4
Service Aids on Printed Circuit Boards . . . . . . . . . . . . .. .. ... 1-5
Other Service Documents . . . . . . . . . . . . . . . . ... 1-5
Cleaning . . . . . . . . . . . e e e e s 1-5
Cleaning Intervals . . . . . . . . . . . . . . .. oo 1-5
Cleaning Solution . . . . . . . . . . . . . .. ..o 1-5
12-Month Cleaning . . . . . . . . . . . . . . . . . . .. oo 1-5
After Repair Calibration . . . . . . . . . . . . .. .. ... .. 1-6
Main Troubleshooting . . . . . . . . . . . . . . . . . . .. ... 1-7
Microprocessor Assembly (A3) Troubleshooting . . . . . . . . . . . . ... 1-9
ABUS Errors . . . . . . . . . e e e e e 1-9

0.5 V/GHz Output Errors . . . . . . . . . . . . . . . ..o 1-10

LO Synthesizer and Reference Assembly (A6) Troubleshooting . . . . . . . . 1-11
Data Readback Errors . . . . . . . . . . . . . . ... ... 1-11
ABUS Errors . . . . . . . . . e e e e e 1-11
Oscillator Cold Error . . . . . . . . . . . . . . . . . ..o 1-12

LO Synthesizer and Reference Unlocked/Divide Voltage Errors . . . . . . . 1-13

YO Loop and Offset Synthesizer Assembly (A7) Troubleshooting . . . . . . . . 1-16
Data Readback Errors . . . . . . . . . . . . . . ... ... 1-16
ABUS Error . . . . . . . . . .. e e e 1-17
Offset Synthesizer Incorrect Frequency/Unlocked Errors . . . . . . . . . . 1-18
YIG Driver Assembly (A9) Troubleshooting . . . . . . . . . . . ... ... 1-20
Data Readback Errors . . . . . . . . . . . . . . ... ... 1-20
ABUS Errors . . . . . . . . . e e e e e 1-20
MSB Errors . . . . . . . . L e e e e e e e 1-21
Low/High Band Voltage Errors . . . . . . . . . . . . . .. ... .... 1-23
ALC Assembly (A10) Troubleshooting . . . . . . . . . . . .. . ... ... 1-25
Data Readback Errors . . . . . . . . . . . . . . ... ... 1-25
ABUS Error . . . . . . . . . .. e e e 1-25
DAC Errors . . . . . . . . . e e e e 1-26

Contents-1



Integrator Errors . . . . . . . . . . ..o e e e e
Integrator Errors (Revision 10.01 and Above Only) . . . . . . . . . . . ..
Leveled Indicator Trip Point Exrors . . . . . . . . . . . . . . . .. ...
Leveled Indicator Trip Point Errors (Revision 10.01 and Above Only)
RF/Reference Detector Errors . . . . . . . . . . . . . . . . ... ...
Input/Output Switching Errors . . . . . . . . . . . . . . .. .. .. ..
Input/Output Switching Errors (Revision 10.01 and Above Only) . . . . . .
Track and Hold Errors . . . . . . . . . . . . . . . . . ... ... ...
Track and Hold Errors (Revision 10.01 and Above Only) . . . . . . . . . .
Output Module (A8A1) Troubleshooting . . . . . . . . . . . . . .. .. ..
Combiner/High Band/LLow Band Errors . . . . . . . . . . . . . .. ...
SLPFA (A8A3) Troubleshooting . . . . . . . . . . . . . ... ... ....
Input/Output Bias Errors . . . . . . . . . . . . .. . ... .. ... ..
YO Loop and Offset Synthesizer Assembly (A7) Troubleshooting . . . . . . . .
Sampler (A8T1) Troubleshooting . . . . . . . . . . . . . . ... .. ...
LO Unlocked Exrrors . . . . . . . . . . . . . . .o
Offset Synthesizer Unlocked Errors . . . . . . . . . . . . .. . ... ..
YO Loop Unlocked Errors . . . . . . . . . . . . .. .. ...
SLPFA (A8A3) Troubleshooting . . . . . . . . . . . . . ... ... ....
Unleveled at Minimum Vernier Errors . . . . . . . . . . . . . . .. ...
Unleveled at Maximum Vernier Errors . . . . . . . . . . . . . . . ...
Divider and Modulation Assembly (A4) Troubleshooting . . . . . . . . . . .
Symptom Troubleshooting . . . . . . . . . . . . . . .. ... ...
Checking the Power Supply . . . . . . . . . . . . . . . .. ... ...
Checking the Front Panel Display . . . . . . . . . . . . . . . . .. .. ..
Checking the Hewlett-Packard Interface Bus (HP-IB) . . . . . . . . . . . ..
Checking the Microprocessor . . . . . . . . . . . .« v v o o e e
Checking the 10 MHz Output . . . . . . . . . . . . . . . . . .. .. ...
Checking the 10 MHzInput . . . . . . . . . . . . . .. .. .. .. ....
Checking the 0.5V/GHz Output . . . . . . . . . . . . . . . . . .. . ...
Checking the Output Path . . . . . . . . . . . . . . . .. .. ... ..
To Troubleshoot the Option 1E1 Output Path . . . . . . . . . . . . . ..
To Troubleshoot the Non-Option 1E1 Output Path . . . . . . . . . . . ..
Checking External ALC . . . . . . . . . . . . .. ... .. ... ...

2. Block Diagrams

3. Major Assembly and Cable Locations
Introduction . . . . . . . . . .. L e e

4. Parts List
Introduction . . . . . . . . . L L L L e e e e e e e
Abbreviations . . . . . . . L L L L e e e e
Replaceable Parts Table Format . . . . . . . . . . . . . . . . . . ... ...
Ilustrated Parts Breakdowns . . . . . . . . . . . . . . . . .. .. 0.
Ordering Information . . . . . . . . . . . . . .. . ..o
Optional Configurations . . . . . . . . . . . . . . . . ..o
Parts List Backdating . . . . . . . . . . . . . . . .. ...
Parts Identification . . . . . . . . . . . . . L. L L oo
Other Documentation . . . . . . . . . . . . . . . ..o
Exchange Assemblies . . . . . . . . . . . . L0 o

Contents-2

1-27
1-27
1-27
1-27
1-27
1-29
1-29
1-29
1-29
1-30
1-30
1-31
1-31
1-34
1-41
1-41
1-42
1-42
1-50
1-50
1-51
1-52
1-56
1-57
1-57
1-58
1-58
1-59
1-59
1-60
1-60
1-60
1-61
1-62

3-1

4-1
4-1
4-1
4-2
4-2
4-3
4-3
4-3
4-4
4-5



Assembly Replacement

Introduction . . . . . . . . L L L L e e 5-1
Assembly and Part Locations . . . . . . . . . . . . . . . . ... ... 5-7
Major Assembly and Cable Locations . . . . . . . . . . . . . .. .. ... 5-7
Service Position . . . . . . . . . .. L. L L 5-7
Tools . . . . . . e e e e e e e 5-7
Special Techniques . . . . . . . . . . . . . .o e 5-9
Safety . . . . . . e e e e e e 5-9
Fasteners (Screwsand Nuts) . . . . . . . . . . . . . . .. .. .. .... 5-9
Cable and Connector Identification . . . . . . . . . . . . . . . . ... .. 5-9
Semi-Rigid Coaxial Cables . . . . . . . . . . . . . . . ... .. ... 5-10
Flexible Coaxial Cables . . . . . . . . . . . . . . . . . . . . ... ... 5-11
SMC Connectors . . . . . . . . o o o e e e e e e e e 5-11
SMA Connectors . . . . . . . . o v e e e e e e e e 5-11
SMB Connectors . . . . . . . . . . i e e e e e e e 5-11
Multi-wire Cables . . . . . . . . . . . . . oo 5-11
Synthesizer Covers . . . . . . . . . . . . Lo e e e e 5-13
To Remove the Top Cover . . . . . . . . . . . . . . . . . . ... 5-13
To Remove the Bottom Cover . . . . . . . . . . . . . . . .. .. .. ... 5-15
Power Supply (A11) . . . . . . . . . . .o e e 5-17
To Disconnect the Power Supply Cables . . . . . . . . . . . . .. .. ... 5-17
To Remove the Power Supply . . . . . . . . . . . . . . . . ... .. .. 5-18
Reassembly Tips . . . . . . . . . . . . s 5-19
Fuse . . . . . . e e e e e 5-20
To Remove (and Replace) the Fuse . . . . . . . . . . . . . . .. .. ... 5-20
Fan Assembly . . . . . . . . . . . . e e e 5-21
To Disconnect the Fan Cable . . . . . . . . . . . . . . .. .. .. .... 5-21
To Removethe Fan . . . . . . . . . . . . . . . . .. ... ... 5-22
Reassembly Tips . . . . . . . . . . . . s 5-23
Divider and Modulation Board Assembly (A4) . . . . . . . . . . . . .. ... 5-23
To Access the Service Position . . . . . . . . . . . . . . ... ... 5-23
To Remove the Assembly . . . . . . . . . . . . . . . .. ... ... .. 5-23
Reassembly Tips . . . . . . . . . . . . s 5-24
Microprocessor Board Assembly (A3) . . . . . . . . . . . .. .. ... ... 5-26
To Access the Service Position . . . . . . . . . . . . . . ... ... 5-26
To Disconnect the Cables . . . . . . . . . . . . . . . . ... ... ... 5-26
To Remove the Microprocessor Assembly . . . . . . . . . . . . . .. ... 5-27
Reassembly Tips . . . . . . . . . . . . s 5-27
Battery (A3BT1) . . . . . . . . . . e e e 5-29
To Access the Service Position . . . . . . . . . . . . . . ... ... 5-29
To Remove the Part . . . . . . . . . . . . . . . .. .. . ... 5-29
To Reassemble the Instrument . . . . . . . . . . . . . . . . .. .. ... 5-30
Crystal Oscillator (Option 1E5) . . . . . . . . . . . . . . . . . ... .... 5-31
To Disconnect the Oscillator Cables . . . . . . . . . . . . . . . . .. ... 5-31
To Remove the Oscillator . . . . . . . . . . . . . . . . . . .. ... ... 5-31
Reassembly Tips . . . . . . . . . . . . s 5-32
ALC Board Assembly (A10) . . . . . . . . . . . . . ..o 5-33
To Remove the Assembly . . . . . . . . . . . . . . . .. ... ... .. 5-33
Reassembly Tips . . . . . . . . . . . . s 5-33
YIG Driver Board Assembly (A9) . . . . . . . . . . . . .. ... 5-35
To Access the Service Position . . . . . . . . . . . . . . ... ... 5-35
To Remove the Assembly . . . . . . . . . . . . . . . .. ... ... .. 5-36
YO (YIG Oscillator) Loop/Offset Synthesizer Board Assembly (A7) . . . . . . . . 5-38
To Remove the Assembly . . . . . . . . . . . . . . . .. ... ... .. 5-38
Reassembly Tips . . . . . . . . . . . . s 5-38

Contents-3



LO (Local Oscillator) Synthesizer/ Reference Board Assembly (A6) . . . . . . .
To Access the Service Position . . . . . . . . . . . . . . . ... .. ..
To Remove the Assembly . . . . . . . . . . . . . . .. ... ... ..
Reassembly Tips . . . . . . . . . . . .. e e e e e

Step Attenuator, ASAT1 (Option 1E1) . . . . . . . . . . . . . .. ... ...
To Remove the Assembly . . . . . . . . . . . . . . .. ... ... ..
To Reassemble the Instrument . . . . . . . . . . . . . . . . . .. .. ..

Sampler Microcircuit, A8T1 . . . . . . . . . . . . . ... 0.0
To Remove the Subassembly . . . . . . . . . . . . . . . ... ... ..
To Reassemble the Instrument . . . . . . . . . . . . . . . . . .. .. ..

YIG Oscillator(s) . . . . . . . . . . . . e e e e e
To Remove the Part . . . . . . . . . . . . . . . . .. .. 0.
To Reassemble the Instrument . . . . . . . . . . . . . . . . . .. .. ..

YIG Driver Cable and Temperature Transducer . . . . . . . . . . . . . . ..
To Remove the Part . . . . . . . . . . . . . . . . .. .. 0.
To Reassemble the Instrument . . . . . . . . . . . . . . . . . .. .. ..

Output Module, SLPFA Module, and Coupler Detector . . . . . . . . . . . ..
To Remove the Subassemblies . . . . . . . . . . . . . . .. ... . ...
To Remove the Coupler Detector Subassembly . . . . . . . . . . . . . . ..
To Remove the Output Module and the SLPFA Module Subassemblies . . . . .
To Reassemble the Instrument . . . . . . . . . . . . . . . . . .. .. ..

RF Output Connector/Adapter, CP1 . . . . . . . . . . . . . ... ... ...
To Remove the Assembly . . . . . . . . . . . . . . .. ... ... ..
To Reassemble the Instrument . . . . . . . . . . . . . . . . . .. .. ..

HP-IB Cable Interface Replacement . . . . . . . . . . . . . . . . . . . ...
To Remove the Assembly . . . . . . . . . . . . . . .. ... ... ..
Reassembly Tips . . . . . . . . . . . .. e e e e e

Front Panel (A1, A2) . . . . . . . . . . . . oo e
To Remove the Front Panel . . . . . . . . . . . . . . . ... .. .. ...
To Remove the ALC Cable/Connector . . . . . . . . . . . . . . . .. ...
To Remove the Front Frame . . . . . . . . . . . . . . .. . ... .. ..
To Remove the Display (A2) . . . . . . . . . . . . . . .. .. ... ...
To Remove the Keyboard (A1) . . . . . . . . . . . . . .. ... .. ...
To Remove the Dress Panel . . . . . . . . . . . . . . . . . . ... ....
Reassembly Tips . . . . . . . . . . . .. e e e e e

6. Post-Repair Procedures
Introduction . . . . . . . . . .. L e e

7. Error Messages
Introduction . . . . . . . . . .. L e e
Error Messages List . . . . . . . . . . . .. Lo e e e e
MeSSagesS . . . . . o e e e e e e e e e e e e e e

8. Options
Introduction . . . . . . . . . .. L e e
Electrical Options . . . . . . . . . . . . . .o e
Option 1E1 - Add Output Step Attenuator . . . . . . . . . . . . . . . ...
Option 1E5 - Add High Stability Timebase . . . . . . . . . . . . . . .. ..
Option 1E8 - 1 Hz Frequency Resolution . . . . . . . . . . . . . . .. ..
Option 1E9 - 3.5 mm RF Output Connector . . . . . . . . . . . . . .. ..
Mechanical Options . . . . . . . . . . . . .o
Option 1CM - Rack Mount Kit . . . . . . . . . . . . . . . .. .. .. ...
Option 1CP - Rack Mount and Handle Kit . . . . . . . . . . . . . . . ...
Option 1CR - Rack Slide Kit . . . . . . . . . . . . . . . . .. ... ..

Contents-4

5-40
5-40
5-41
5-42
5-44
5-44
5-44
5-46
5-46
5-48
5-49
5-49
5-50
5-63
5-63
5-54
5-55
5-55
5-56
5-568
5-568
5-60
5-60
5-62
5-64
5-64
5-65
5-66
5-66
5-66
5-68
5-69
5-69
5-69
5-71

6-1

8-1
8-2
8-2
8-2
8-2
8-2
8-3
8-3
8-3
8-3



10.

Warranty Options . . . . . . . . . . . . ..o 8-3

Option W30 - Two Additional Years Return-to-HP Service . . . . . . . . . . . 8-3
Option W32 - Three Year Return to HP Calibration Service . . . . . . . . . . 8-3
Documentation Options . . . . . . . . . . . . . ... 8-4
Option OBO - Delete Operating Documentation . . . . . . . . . . . . . . .. 8-4
Option OB1 - Extra Operating Documentation . . . . . . . . . . . . . . .. 8-4
Option OBV - Component-Level Information Packet (CLIP) . . . . . . . . .. 8-4
Option OBW - Service Documentation . . . . . . . . . . . . . . .. .. .. 8-4
Option OBX - Component-Level Information Packet (CLIP)/Service
Documentation . . . . . . . . . . .. L0 e 8-4
Contacting Hewlett-Packard
Introduction . . . . . . . . . .. L e e e e e 9-1
Returning Instruments for Service . . . . . . . . . . .. .. .. ... 9-2
Service Tag . . . . . . . . . e e e e e 9-2
Original Packaging . . . . . . . . . . . . . . . ..o 9-2
Other Packaging . . . . . . . . . . . . . . . ..o 9-2
Sales and Service Offices . . . . . . . . . . . . . . .. .. ... 9-3
Legal and Regulatory Information
Introduction . . . . . . . . . .. L e e e e e 10-1
Safety Considerations . . . . . . . . . . . . . . . .. ..o 10-2
Before Applying Power . . . . . . . . . . .. . .00 L0 10-2
Safety Earth Ground . . . . . . . . . . . . . . . . . . ..o 10-2
Safety Symbols and Notes . . . . . . . . . . . . . . .. ... 10-3
Electrostatic Discharge . . . . . . . . . . . . . .. .. ..o 10-4
PC Board Assemblies and Electronic Components . . . . . . . . . . . . .. 10-4
Test Equipment . . . . . . . . . . . . ... 10-5
ESD Accessories . . . . . . . . . . Lo e e e e 10-5
Certification . . . . . . . . . . . . .o 10-6
warranty . . . . . . L L o e e e e e e e e e e 10-6
Limitation of Warranty . . . . . . . . . . . . . . . . . . . oo 10-6
Exclusive Remedies . . . . . . . . . . . . ... 0L o oo 10-6
Assistance . . . . oL L L L L L L e e e e e e e e 10-6
Index

Contents-b



Figures

2. HP 83731A/B, HP 83732A/B Overall Block Diagram Foldout . . . . . . . . . 2-3
3-1. Major Assemblies - Top View . . . . . . . . . . . . . . . ... ... ... 3-2
3-2. Major Assemblies - Bottom View . . . . . . . . . . . . ... ... .. .. 3-3
3-3. Cable Assemblies - Top View . . . . . . . . . . . . . .. ... 3-4
3-4. Cable Assemblies — Bottom View . . . . . . . . . . . . . .. .. .. ... 3-5
4-1. Major Assemblies Location Diagram (Top View) . . . . . . . . . . . . . .. 4-8
4-2. Major Assemblies Location Diagram (Bottom View) . . . . . . . . . . . . .. 4-10
4-3. Cable Assemblies Location Diagram (Top View) . . . . . . . . . . . . . .. 4-12
4-4. Cable Assemblies Location Diagram (Bottom View) . . . . . . . . . . . . .. 4-14
4-5. Figures Orientation Diagram, Top View . . . . . . . . . . . . . . . .. .. 4-15
4-6. Figures Orientation Diagram, Bottom View . . . . . . . . . . . . . . . .. 4-16
4-7. Top and Bottom Cover Illustrated Parts Breakdown . . . . . . . . . . . .. 4-18
4-8. Front Panel Ilustrated Parts Breakdown . . . . . . . . . . . . .. .. .. 4-20
4-9. Front Frame and Display/Keyboard Illustrated Parts Breakdown . . . . . . . 4-22
4-10. Front Dress Panel Illustrated Parts Breakdown . . . . . . . . . . . . . . .. 4-24
4-11. Top Side Circuit Board Illustrated Parts Breakdown . . . . . . . . . . . .. 4-26
4-12. Fan, Power Supply, and Rear Panel Connector Illustrated Parts Breakdown . . 4-28
4-13. YIG, Crystal Oscillator, and Sampler Microcircuit [llustrated Parts Breakdown . 4-30
4-14. Attenuator, Bottom Side Circuit Board, and Rails llustrated Parts Breakdown . 4-32
4-15. Microwave Output and SLPFA Illustrated Parts Breakdown . . . . . . . . . . 4-34
4-16. Microwave Deck Hlustrated Parts Breakdown . . . . . . . . . . . . . . .. 4-36

5-1. Location of Major Assemblies-Top View . . . . . . . . . . . . . . . . . .. 5-3

5-2. Location of Major Assemblies—Bottom View . . . . . . . . . . . .. .. .. 5-4

5-3. Cable Locations-Top View . . . . . . . . . . . . . . . . . ... .. 5-5

5-4. Cable Locations-Bottom View . . . . . . . . . . . . . .. .. .. .... 5-6

5-5. Top or Bottom Cover Removal . . . . . . . . . . . . . .. .. . ..... 5-12

5-6. Service Position-Top Cover Removed . . . . . . . . . . . . . . . .. ... 5-14

5-7. Service Position-Bottom Cover Removed . . . . . . . . . . . . . .. ... 5-16

5-8. Power Supply Cables . . . . . . . . . . . . ..o 5-18

5-9. Power Supply Screws . . . . . . . . L L. e e e e e 5-19
5-10. Line Fuse Removal and Replacement . . . . . . . . . . . . . . . . . ... 5-20
5-11. Fan Cable Location . . . . . . . . . . . . . . . .. ... 5-21
5-12. Fan Assembly Removal . . . . . . . . . . . . . . . .. .. ... 5-22
5-13. Divider and Modulation Board Assembly Removal . . . . . . . . . . . . .. 5-25
5-14. Microprocessor Board Assembly Cable Location . . . . . . . . . . . . . .. 5-27
5-15. Microprocessor Board Assembly Removal . . . . . . . . . . . . .. . ... 5-28
5-16. Microprocessor Board Battery Removal . . . . . . . . . . .. . ... ... 5-30
5-17. Crystal Oscillator Cables . . . . . . . . . . . . . . . . . . . .. ... 5-31
5-18. Crystal Oscillator Removal . . . . . . . . . . . . . . . . . . ... ... 5-32
5-19. ALC Board Removal . . . . . . . . . . . . . . ... .o 5-34
5-20. YIG Driver Board Service Position . . . . . . . . . .. .. .. ... ... 5-35
5-21. YIG Driver Board Removal . . . . . . . . . . . . . ... ... ... ... 5-37
5-22. YO Loop and Offset Synthesizer Board Removal . . . . . . . . . . . . ... 5-39
5-23. LO Synthesizer and Reference Board Service Position . . . . . . . . . . .. 5-41
5-24. LO Synthesizer and Reference Board Removal . . . . . . . . . . . . . ... 5-43
5-25. Step Attenuator Cables . . . . . . . . . . . . . .. ..o .. 5-45

Contents-6



5-26. Sampler Removal . . . . . . . . . . . ..o 5-46

5-27. YIG Oscillator Removal . . . . . . . . . . . . . . . . ..o 5-51
5-28. Output Module, SLPFA Module, and Coupler Detector Removal . . . . . . . . 5-56
5-29. Output Module, SLPFA Module, and Coupler Detector Separation . . . . . . . 5-57
5-30. RF Output Connector Removal-Standard . . . . . . . . . . . .. .. ... 5-61
5-31. RF Output Connector Removal-Option 1E1 . . . . . . . . . . .. .. . .. 5-62
5-32. HP-IB Cable Removal . . . . . . . . . . . . . . . . . ... ... 5-64
5-33. Front Panel and BNC Connector Removal . . . . . . . . . . . . .. .. .. 5-67
5-34. Front Frame Removal . . . . . . . . . . . . . . . . ... . ... 5-68
5-35. Display and Keyboard Removal . . . . . . . . . . . . . . ... .. .. .. 5-70
5-36. Dress Panel Removal . . . . . . . . . . . . . . .. .. oo 5-71
10-1. Static-Safe Workstation . . . . . . . . . . . . . . .. ... oo 10-4

Contents-7



Tables

1-1. Recommended Test Equipment . . . . . . . . . . . . . . .. . ... ...
1-2. YIG Continuity . . . . . . . . . . . . e e
1-5. A2J1 Voltages . . . . . . . . . . e e e e e e
4-1. Part Numbers for Exchange Assemblies . . . . . . . . . . . . . . . . ...
4-2. Reference Designations . . . . . . . . . . . .. ..o 0o
4-3. Abbreviations . . . . . . . . L L L. L e e e
4-4. Multipliers . . . . . . . . e e e e e e e
4-5. Major Assemblies, Top View . . . . . . . . . . . . . . . . ...
4-6. Major Assemblies, Bottom View . . . . . . . . . . . .. . ... ... ...
4-7. Cable Assemblies, Top View . . . . . . . . . . . . . . . ... ... ...
4-8. Cable Assemblies, Bottom View . . . . . . . . . . . . .. .. .. .....
4-9. Ilustrated Replaceable Parts . . . . . . . . . . . . . . . . .. ... ..
5-1. Tools . . . . . . . . e e e e e
5-2. Fastener Torque Values . . . . . . . . . . . . . . . .. ..o
9-1. Hewlett-Packard Sales and Service Offices . . . . . . . . . . . . .. .. ..

Contents-8

1-39
1-57



Troubleshooting

Introduction

This chapter contains troubleshooting procedures that isolate problems to the assembly level.
Always begin troubleshooting by following the procedure titled “Main Troubleshooting.” At the
start of the main troubleshooting procedure, run the synthesizer internal self test. Depending
on the error messages returned by the self test routine, follow the procedures that verify the
detected error condition. These procedures are self-contained and also verify the inputs that
can have an effect on the detected error. If the self test does not detect any errors, a set of
procedures at the end of this chapter verifies circuits that are not checked with the self tests.
These procedures are referenced by symptom.

Prior to Beginning Troubleshooting

The following paragraphs present information that must be understood prior to beginning
troubleshooting. This information is important to know regardless of the path taken by the
troubleshooting.

The Service Position

To access many of the measurement points on an assembly, the assembly must be installed

in the service position. Refer to procedures in Chapter 5, “Assembly Replacement,” for
instructions on how to install a given assembly in the service position. These procedures are
grouped by assembly. The individual troubleshooting procedures note when it is necessary to
install an assembly in the service position.

Power Supply Verification

Occasionally, an apparent failure on an assembly might be caused by a voltage that is out of
specification on the power supply assembly.

On the end of the power supply facing the front of the synthesizer, there are seven green
LEDs. When an LED is on, that supply is operating within its specified tolerance. If the LED is
off, the supply has failed or the supply is being loaded down by one of the assemblies.
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Safety Considerations

Warnings and Cautions

Pay attention to WARNINGS and CAUTIONS. They must be followed for your protection and to
avoid damage to the equipment.

Before Applying Power

Caution Verify that the instrument is set to match the available line (mains) voltage
and that the correct fuse is installed. An uninterrupted safety earth ground
must be provided from the main power source to the instrument input wiring
terminals or power cable.

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

m Any interruption of the protective (grounding) conductor (inside or
outside the instrument) or disconnecting the protective earth terminal
will cause a potential shock hazard that could result in personal injury.
(Grounding one conductor of a two conductor outlet is not sufficient
protection.) In addition, verify that a common ground exists between
this instrument and the test equipment prior to energizing either unit.

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

m If this instrument is to be energized via an autotransformer (for voltage
reduction) make sure that the common terminal is connected to neutral
(that is, the grounded side of the mains supply).

m Servicing instructions are for use by service-trained personnel only. To
avoid dangerous electric shock, do not perform any servicing unless
qualified to do so.

m Energy available at many points may, if contacted, result in personal
injury.

m Capacitors inside the instrument may still be charged even if the
instrument has been disconnected from its source of supply.

m For continued protection against fire hazard, replace the line fuse(s)
only with 250 V fuse(s) of the same current rating and type (for example
normal blow, time delay, etc.). Do not use repaired fuses or short
circuited fuse holders.
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Caution m Unplug the instrument before disconnecting or removing any boards. Some
boards contain devices that can be damaged if the board is removed when
the power is on.

m There are several components including MOS and CMOS devices that can
be damaged by electrostatic discharge. Use conductive foam and grounding
straps when servicing sensitive components. Carefully unplug ICs in high-grip
sockets.

After-Service Safety Checks

Visually inspect the interior of the instrument for any signs of abnormal internally generated
heat, such as discolored printed circuit boards or components, damaged insulation, or evidence
of arcing. Determine and remedy the cause of any such condition.

Using a suitable ohmmeter, check the resistance from the instrument enclosure to the ground
pin on the power cord plug. The reading must be less than one ohm. Flex the power cable
while making this measurement to determine whether intermittent discontinuities exist.

Check any indicated rear-panel ground terminals that are marked, using the above procedures.

Check the resistance from the instrument enclosure to line and neutral (tied together) with
the on/off switch in the ON ( | ) position and the power source disconnected. The minimum
acceptable resistance is two megohms. Replace any component that results in a failure.

Check the line fuse to verify that a correctly rated fuse is installed.

ESD Precautions

There are several components including MOS, CMOS, and microwave devices that can be
damaged by electrostatic discharge (ESD). A sensitive assembly should be stored in an antistatic
container whenever it is not installed. Use a static free work area and a properly grounded
wrist strap. Refer to Chapter 10, “Legal and Regulatory Information,” for more detailed
information.

Recommended Test Equipment

Test equipment and accessories required to maintain the instrument are listed in Table 1-1,
“Recommended Test Equipment.” Equipment other than that listed may be used if it meets the
critical specifications listed in the table.
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Service Accessories

TORX® Screwdrivers

Most of the screws in the synthesizer are TORX® screws. Remove these screws with a TORX®
screwdriver. The part number of the #10 TORX® screwdriver is HP 8710-1623. The part
number of the #15 TORX® screwdriver is HP 8710-1622. The part number of the #25 TORX®
screwdriver is HP 8710-1617.

Pozidrive Screwdrivers

Some sc