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AN

ATTENTION
Static Sensitive
Devices

This instrument was constructed in an ESD (electro-static dis-
charge) protected environment. This is because most of the semi-
conductor devices used in this instrument are susceptible to dam-
age by static discharge.

Depending on the magnitude of the charge, device substrates can
be punctured or destroyed by contact or mere proximity of a static
charge. The results can cause degradation of device performance,
early failure, or immediate destruction.

These charges are generated in numerous ways such as simple con-
tact, separation of materials, and normal motions of persons work-
ing with static sensitive devices.

When handling or servicing equipment containing static sensitive
devices, adequate precautions must be taken to prevent device
damage or destruction.

Only those who are thoroughly familiar with industry accepted
techniques for handling static sensitive devices should attempt to
service circuitry with these devices.

In all instances, measures must be taken to prevent static charge
build-up on work surfaces and persons handling the devices.

For further information on ESD precautions, refer to “SPECIAL
HANDLING CONSIDERATIONS FOR STATIC SENSITIVE
DEVICES” in Section VIII Service Section.




CERTIFICATION

Hewlett-Packard Company certifies that this product met its pub-
lished specifications at the time of shipment from the factory.
Heuwlett-Packard further certifies that its calibration measure-
ments are traceable to the United States National Bureau of Stan-
dards, to the extent allowed by the Bureau’s calibration facility,
and to the calibration facilities of other International Standards
Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against de-
fects in material and workmanship for a period of one year from .
date of shipment. During the warranty period, Hewlett-Packard
Company will at its option, either repair or replace products which
prove to be defective.

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

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

LIMITATION OF 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, oper-
ation outside of the environmental specifications for the product,
or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE.




EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYERS’S SOLE
AND EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CON-
TRACT, 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.




SAFETY CONSIDERATIONS

GENERAL

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

This product is a Safety Class I instrument (provided with a pro-
tective earth terminal).

BEFORE APPLYING POWER

Verify that the product is set to match the available line voltage
and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety ground must be provided from the main
power source to the product input wiring terminals, power cord,
or supplied power cord set.

SAFETY SYMBOLS

Instruction manual symbol: the product will be marked
with this symbol when it is necessary for the user to refer
to the instruction manual (refer to Table of Contents).

Indicates hazardous voltages.
Indicates earth (ground) terminal.
The WARNING sign denotes a hazard. It calls
WARNING attention to a procedure, practice, or the like,
which, if not correctly performed or adhered to,
could result in personal injury. Do not proceed

beyond a WARNING sign until the indicated
conditions are fully understood and met.

[/ NN [>

The CAUTION sign denotes a hazard. It calls
CAUTION attention to an operating procedure, practice, or
the like, which if not correctly performed or ad-
hered to, could result in damage to or destruc-
tion of part or all of the product. Do not proceed
beyond a CAUTION sign until the indicated
conditions are fully understood and met.




SAFETY CONSIDERATIONS

WARNING

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

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

If this instrument is to be energized via an auto-transformer (for
voltage reduction) make sure the common terminal is connected
to the earth terminal of the power source.

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

Adjustments described in the manual are performed with power
supplied to the instrument while protective covers are removed.
Energy available at many points may, if contacted, result in per-
sonal injury.

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

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

1-1. INTRODUCTION

This On-site Service Manual contains information required for a
qualified service technician or engineer to perform module level
repair on the HP 8642A/B Synthesized Signal Generator. (For
component level troubleshooting information, refer to the

HP 8642A/B Synthesized Signal Generator Service Manual.)
The HP 8642A/B Synthesized Signal Generator will generally
be referred to as "HP 8642" or "instrument” in this manual.

1-2. GLOSSARY

The following is a list of terms which are new and/or important
to the understanding of the information presented in this man-
ual. Each term or phrase contained in this glossary has been
underlined at the point where 1t is first introduced in this
section.

Calibration. When a module is replaced in the HP 8642, the
instrument is recalibrated by down loading the calibration data
provided for the replacement module into the instrument. (No
manual adjustments or additional test equipment is necessary.)

Calibration Data. Control data created for an individual
module which enables it to meet all of its performance standards
(some modules do not require calibration data [>r their
operation).

Down-load. Refers to the transfer of calibration data from an
A20 Calibration Module to the instrument.

HP 8642A /B. Two models of the HP 8642 are currently being
produced: The HP 8642B replaces the A16 Attenuator Module
contained in the HP 8§642A with the A19 Doubler (frequency)/
Attéanlu?tor Module. (All other circuitry is the same in both
models.

Instrument Level Diagnostics (ILD). Comprehensive testing
designed to check the over-all operation of the instrument.

Module. An electrical assembly within the HP 8642 which can
be replaced on -site; that is, those assemblies contained in the
On-site Service Kit.

Module Level Diagnostics (MLD). Module specific test routines
designed to fully interrogate the operation of a module.

Module Swap Principle. States that when individual modules
that have been calibrated and tested to meet their own input
and output performance standards are connected in an instru-
ment, the instrument can also be considered fully calibrated and
capable of meeting all of its performance specifications. This
principle has been validated by comprehensive testing during
development of the HP 8642.
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On-site. The location of the instrument when in normal
operation.

Substitution (module). The process of connecting a known good
SUbétlltUte module into the circuit in order to by-pass a suspect
module.

Task Sequence Diagrams. Inference diagrams designed to pro-
vide the user with a systematic approach to testing. Each dia-
§ram consists of Task Arrows (indicating the task to be per-
ormed), Result Blocks (describing each possible test result con-
dition), and Gotogons (used when necessary to direct the user to
some other location in the manual).

Up-load. Refers to the transfer of calibration data from the
instrument to the A20 Calibration Module.

Verification. a.) Testing done to determine the integrity of a
Sﬁemﬁed portion of circuitry. b.) Post repair testing to confirm
that the failure detected prior to the repair has been eliminated.

1-3. ON-SITE SERVICE TRAINING

The remainder of this section contains information about the
HP 8642 and this manual that you should know before making
an on-site service call. The information is presented in three
parts:

¢ ON-SITE SERVICE STRATEGY
¢ HP 8642 SERVICE DESIGN
¢ PUTTING IT ALL TOGETHER

NOTE

It is important that you become familiar with the
information in this section before making an on-
Site service call.

1-4. ON-SITE SERVICE STRATEGY

The strategy for on-site service of the HP 8642 is to provide an
instrument and support plan which will enable a trained service
person to successfully repair at least 80% of the field failures
within 2 hours of beginning service on-site. (Repair times may
?{eplggizr) for those with no prior training or experience on the

1-5. HP 8642 SERVICE DESIGN

The following paragraphs describe the instrument’s service fea-
tures that will enable you to make an on-site repair.

Modular Design. Each major electrical function in the instru-
ment is contained within a single module. On-site troubleshoot-
ing is to the module level using techniques similar to those used
for troubleshooting a system of individual instruments.

1-2
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Figure 1-100, RF Section Signal Flow Diagram, shown on the
first foldout at the back of this section, shows all the modules
contained in the RF section and each signal path that connects
them. {Note the absence of any feedback paths between the
modules) (A brief theory of operation and a simplified block
diagram for each module are included in the Diagnostics section
of this manual)

COMMENTS

It is not essential to understand the internal
operation of each module in order to make an on-
site repair.

The physical location of each module within the
instrument is shown by a Top View Diagram
located on the inside top cover of the instrument.
Color is used in the Top View Diagram and in this
manual to designate the three sections of the in-
strument: Blue - RF (analog) Section; green -
Control Section; and red - Power Supply Section.

Accessible Signals. A single distribution assembly uses ribbon
cable connections located on the tops of the modules to pass all
signals from the Power Supply Section and Control Section to
the RF Modules. Most signal path checks required for on-site
service dof the HP 8642 can be made with only the top cover
removed.

Built-in Test Capability, The instrument has both a DC
Voltmeter and an RF Power Meter built into it.

Complete instructions for using the internal voltmeter and
power meter are included in the diagnostics procedures. Table
1-1 lists the measurement parameters for the voltmeter and
ower meter when used in their manual modes of operation.
FDue to the relatively low accuracy of the built-in voltmeter
and power meter, both are primarily used to establish the pres-
ence of desired signals rather than their absolute accuracy.)

Table 1-1. Measurement Capabilities

Range Accuracy
Voitmeter —-55 to +15Vdc +.5%
Power Meter -10 to 0dBm +5dB
0 to +10dBm +3dB
+10 to +20 dBm +2dB

1-3
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System Controller. The HP 8642 can control peripheral devices
(such as a printer) via its HP-IB. (Refer to the HP-IB/Remote
Diagnostics section for further information on using the
HP 8642’s HP-IB capabilities for on-site support.)

Internal Diagnostics. The HP 8642 can provide extensive criti-
cal data about its own operating condition. This data is provided
in the form of alpha-numerically coded service messages. (The
service messages can be displayed on the front panel or output to
a printer via HP-IB) The instrument’s over-all operating con-
dition, as well as the operating condition of individual modules,
can be checked using the self-diagnostic routines contained in
the firmware of the HP 8642.

The following internal diagnostics provide both fault detection
and fault isolation for the HP 8642.

Automatic Fault Detection

The following Diagnostics provide automatic fault detection for
the instrument.

Power~Up Self Check. This test sequence runs automatically
each time the instrument is powered up and provides a func-
tional check of the instrument’s over-all operation.

Fault Detection. During normal operation, critical sense points
within the instrument alert the internal controller when a mal-
function occurs. The controller reacts by queuing up the ap-
gﬂropnate error message(s) in the instrument’s message buffer.

he controller will cause the entire front panel display to blink
until the malfunction 1s repaired and the message buffer has
been cleared.

User Initiated Diagnostics

The following diagnostics provide fault isolation capability for
the instrument.

Instrument Level Self Test. This test sequence is designed to
provide an extensive check of the instrument’s over-all operat-
ing condition. The objective of this diagnostic is to i1dentify the
module of highest probable cause. (The test sequence begins
with a test of the Control Section to verify its ability to test the
rest of the instrument.)

Module Level Diagnostics. These individual tests allow you to
check the operation of any module in the instrument. The
objective of these tests is to isolate the malfunction to circuitry
within a suspect module or to external circuitry on which the
module depends for its operation.

1-4
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On-=-Site Service Kit

Two transit cases contain a complete set of the modules in the
HP 8642. They also contain an A20 Calibration Module (carry-
ing calibration data stored on EEPROM’s) for each module that
requires calibration data for its operation.

NOTE

Loading the calibration data provided with a re-
placement module, into the Control Section of the
instrument, enables the replacement wmodule to
meet all of its calibrated performance standards
without requiring any manual circuit adjustments
or additional equipment.

Many spare 1Iiarts and tools required for on-site repair are also
included in the kit. For a complete listing of the parts contained
in the On-Site Service Kit, refer to the REPLACEABLE
PARTS section of this manual. For a complete listing of tools
that are not contained in the On-Site Service Kit but are some-
times needed for on-site service, refer to paragraph 5-2.
TOCLS, in the MECHANICAL PROCEDURES section.

1-6. ON-SITE SERVICE OVERVIEW

The following outline is the process model used to develop on-
site troubleshooting for the instrument.

1.  PRE-SITE PREPARATION

® Query User ) ]
® Check contents of Service Kit

2. INSTRUMENT LEVEL DIAGNOSTICS

® Begin troubleshooting to identify module of highest
probable cause.

3. MODULE LEVEL DIAGNOSTICS

® Test suspect module to isolate detected failure to the
module itself or to another module on which the suspect
module depends for its operation.

4, REPLACING A MODULE
¢ Install Module

® Down-load calibration data
o Verify repair

1-5
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1-7.

HOW TO BEGIN TROUBLESHOOTING THE HP 8642

Pre-Site Preparation

1.

Find the tab labelled Pre-Site Preparation. This section
contains guidelines for contacting the user prior to making
the on-site call. A pre-site telephone call will help you to
answer the following questions:

@ Does the failure seem to be on-site repairable?
® What, if any, additional test equipment will be needed?

Instrument Level Diagnostics

1.
2.

1-8.

Find the tab labelled Instrument Level Diagnostics.

i’)ull out the foldout ahtlthe bacﬁc qrf tll(leslnstrum%xt Level
iagnostics section and locate the Task Sequence Diagrams
shown under INSTRUMENT LEVEL—QTSIKCNUSgITCS'
These diagrams guide you through the process of determin-
ing the appropriate module to troubleshoot first.

Also, find the MODULE TROUBLESHOOTING ORDER
chart on the foldout. This chart lists all the modules in the
instrument in the order in which they should be tested.

NOTE

The troubleshooting order is based on signal
dependency between the modules as shown in
Figure 1-100 {on the first foldout) at the back of
this section. Determining the correct module to
troubleshoot first is often necessary since a defect
in one module will often cause subsequent modules
to indicate malfunctions as well.

Fold the Instrument Level Diagnostics foldout back into
the manual.

HOW TO ISOLATE THE DETECTED FAILURE

Module Level Diagnostics

L.

Find the tab labelled "A13" in the Diagnostics section. (All
the module level tests for the A13 Module are contained in
this section.)

Pull out the foldout at the back of the A13 section.

1-6
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Find A13 MODULE SUBSTITUTION on the foldout. The
Task Sequence Diagram shown in this block guides you
through the process of testing the operation of the suspect
module by substituting a known good module, from the
On-site Service Kit, into the circuit.

NOTE

In most cases, the module substitution test only
requires connecting input and output cables to the
known good module without installing it in the
instrument.

Find A13 INPUTS VERIFICATION on the foldout. If the
same failure conditions were indicated with a known good
module substituted into the circuit (or if a known good
module was not available) the next step is to check each
input to the module. These Task Sequence Diagrams guide
you through the process of checking each RF, control and
power supply input signal to the A13 Module.

Find the A13 MODULE CABLE CONNECTIONS LOCA-
TOR on the foldout. This is a top view diagram of the HP
8642 that shows A13’s location 1n the instrument and the
location of each cable connection on A13 which is involved
in on-site repair.

Find the A13 MODULE I/0 SIGNALS DIAGRAM shown
on the right of the foldout. This provides a system over-
view of all parts on which the A13 Module directly
depends for its operation.

The procedures for completing each task shown in the Task

Sequence Diagrams are provided on the text pages im-

mediatly preceding the foldout. Find the procedure listed
Al1312

for TEST
l vde —

This test is designed to check the voltage level on each
power supply input to the A13 Module.

Familiarize yourself with the test now by reading the first
sentence or phrase after each step number. The instruc-
tions are formatted so that scanning the procedures in this
way will ﬁive you a preview of the test (previewing each
test will ellp you to perform the test procedure quickly
and accurately).

Fold the A13 Module foldout back into the manual.

1-7
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10. Pull out the foldout at the end of the A12 Module section.
The Task Sequence Diagrams on this foldout provide an
example of how the process model is modified when neces-
sary to provide the best test strategy for each module. Here
(and also on the A11 Module), the inputs are checked first
because of an added risk factor involved in the A12
Module substitution technique.

11. Find the Task Sequence Diagram entitled 1. A12 RF IN~
PUT CHECK on the foldout. Note the Result Blocks that
indicate specific error codes for determining which task to
perform next. (The slash S (/S), placed at the end of the
word "ERROR/S" in these Result Blocks, implies that the
test path should be taken if you observe any one or more of
the error codes in the given range.)

12. Fold the A12 Module foldout back into the manual.

Exceptional Cases

Due to limitations of the diagnostic routines and the built-in
test e%mpment, the test procedures contained in this manual are
not able to isolate all possible failures in the instrument. The
last portion of the DIAGNOSTICS section, Exceptional Cases,
contains help for troubleshooting many of these failures.

1-9. HOW TO KEEP TRACK OF TEST RESULTS

To enable you to track the test process and monitor the effects
circuit manipulation has on specified tests, we recommend that
you record the results of each test performed. The HP 8642
ON-SITE TEST RECORD sheet, located at the end of the Pre-
Site Preparation section, provides a convenient means for
recording all test data. (A single copy of the test record sheet is
provided in this manual for use as a master copy for reproducing
additional copies.)

The top portion of the record sheet provides space for recording
information obtained from the user during the pre-site inves-
tigation. (Further information on contacting the user is pro-
vided in the Pre~Site Preparation section.)

The main portion of the record sheet is setup for recording test
data. Space has been left on the back of the page for your com-
ments. (Please indicate the difficulty or success you experience
in performing the on-site service.) After the on-site service has
been completed, please send the test record sheet to us at the
mailin% address shown at the bottom of the test record sheet.
{(Your feedback will help us to provide documentation that best
meets your needs.)
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INTRODUCTION

1-10. ON-SITE MANUAL OVERVIEW

The following descriptions provide a brief overview of the con-
tents and purpose of each section in this manual.

Introduction. Contains a brief overview of the on-site service
strategy, a description of the HP 8642’s service features, and
guidelines for using this manual You should become familiar
with the training information in this section before making an
HP 8642 on-site service call.

Pre-Site Preparation, Provides guidelines for preparing for an
on-site service call including: Contacting the user, evaluating
the failure, and selecting any necessary test equipment.

Diagnostics. Presents the on-site diagnostic test procedures in a
systematic approach to module level troubleshooting. The Diag-
nostics  section is sub-divided to provide individual
troubleshooting strategies for each section of the instrument.

Replacing a Module. Contains a systematic approach for
replacing each module in the instrument, including procedures
for digital calibration of the instrument following a module
replacement.

Mechanical Procedures. Contains a comElete list of procedures
for every assembly and disassembly task required for on-site
service of the HP 8642. A table of Mechanical Procedures,
located on a foldout at the back of the section, serves as a di-
rectory to the procedures for each assembly.

HP-IB/Remote Diagnostics. Contains descriptions and pro-
cedures for using the mnstrument’s HP-IB capabilities as an aid to
on-site service.

General Information. Contains general information related to
on-site service support for the HP 8642.

Replaceable Parts. Contains ordering information for the parts
contained in the On-Site Service Kit.

Service Notes. This section is intended for storage of Service
}I\{Jgteéstsgrzld other information pertinent to on-site service of the
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INTRODUCTION

1-11. PUTTING IT ALL TOGETHER

The remaining portion of this section describes how the HP
8642, the On-Site Service Kit, and this manual are used
together to perform an on-site service. The description involves
an analogy that demonstrates the key principles of the on-site
service strategy for the instrument. This analogy may seem
unusual but it 1s relatively brief. It will take about five minutes
to cover, and will provide valuable insights into the on-site
support process and service techniques for the HP 8642.

On-Site Service -~ Year 2085

The following analogy between an HP 8642 and a satellite
system in need of repair, demonstrates the on-site repair process.

Imagine you are on board an intergalactic patrol ship which has
been given the task of maintaining a system of communication
satellites positioned throughout the three charted galaxies: Blue
Galaxy, Green Galaxy, and Red Galaxy.

The Diagnostics Computer, on board your ship, has just indicated
that a satellite malfunction has been detected somewhere in the
system.

You have several tools to assist you in isolating the malfunction
including a System Service Manual. The System Service Manuaf
contains_ instructions and diagrams which will aid you in
performing and interpreting the diagnostics tests built into the
satellite system.

COMMENTS

Coincidentally, the instructions and diagrams found
in the System Service Manual bear a striking
resemblance to those found in the HP 8642's On-
site Service Manual

To gain the greatest insight into the isolation pro-
cess as you proceed through this analogy, it will
help you to know ahead of time that the S12 Satel-
lite is the defective satellite.

The isolation process is divided into two levels: SYSTEM LEVEL
DIAGNOSTICS and SATELLITE LEVEL DIAGNOSTICS.




SYSTEM LEVEL DIAGNOSTICS

1-12. INTRODUCTION TO SYSTEM LEVEL DIAGNOSTICS

This is the System Level Diagnostics section. It contains test
procedures for checking the operation of the entire system.

The objective of this section is to identify the appropriate satel-
lite to begin troubleshooting first.

COMMENT

This section is analogous to the Instrument Level
Diagnostics section in this manual,

Test Instructions

1. Pull out the second foldout at the end of this section now.
2.  Find SYSTEM LEVEL DIAGNOSTICS on the foldout.
COMMENT

The two Task Sequence Diagrams shown under
SYSTEM LEVEL DIAGNOSTICS, are provided to
direct you through the testinrf rocess. The first
diagram, 1. OVER-ALL SYSTEM CHECK, begins
with a Task Arrow which indicates the title and
task number of the first task to perform, SL.01.

3. Begin now by performing the TEST SYSTEM procedure,
SL.01, provided on the next page.

1-11



SYSTEM LEVEL DIAGNOSTICS

Type: Systems Test SL.01

Run Time; N/A

Set-up Time: N/A SI(E%M
COMMENT

A title block, like the one shown above, is placed at
the beginning of each procedure in this manual. In
actual use it will provide you with the run time and
set-up time for each task as well as a brief
description of the type of task to be performed.

The on-board Diagnostics Computer, which keeps you con-
tinuously informed about the systems operating condition, also
provides you with the capability of conducting a comprehensive
test of the entire satellite system.

The following procedure simulates the running of the System
Level Self Test. Proceed through steps 1 through 4 now.

Run Test

I

Be%jn Testing: i
® To begin the test, you have entered the command into
the computer which initiates the System Level Self Test.

After completing the test, the computer returns the fol-
lowing test results:

DIAGNOSTIC DONE
Test Failures Indicated For:

Satellite S13
Satellite S14
Satellite S19

To determine next task:

¢ Return to the foldout and find the SL.01, TEST SYS-
TEM, task arrow again.

¢ Follow the paths on the diagram that lead from SL.01 to
the three result blocks. (These result blocks indicate the
three test result possiblities for the SL.01 task.)

COMMENT

Bg comparing the test results indicated in step 2

above to the result description in each result block

shown for task SL.01, it becomes apparent that the

result block Eﬁﬁbgé}g best describes the
INDICATED

results of this test.




SYSTEM LEVEL DIAGNOSTICS

Continue task sequence:
® Follow the path throu§h the result block to the gotogon
labelled GO TO STEP 2.

COMMENT

Step 2. TROUBLESHOOTING ORDER is the
second diagram shown on the foldout below SYS-
TEM LEVEL DIAGNOSTICS. As always, begin
teftég{g with the first task shown on the diagram,

® Turn now to the following page and begin the procedure
provided for SL.02.




SYSTEM LEVEL DIAGNOSTICS

Type: Identify Probable Cause SL.02
Run Time; N/A DETEAMIN
Set~up Time; N/A TROUBLE-

SHOOTING
OHDER .~

The objective of this procedure is to determine which of the
satellites that indicated failures (S13, S14, or S19) is the ap-
propriate satellite to begin troubleshooting first.

COMMENT

The diagram shown below indicates the location of
each satellite within the Blue Galaxy. The satellites
are linked by a feed-forward sz’gna{ path (indicated
by the broken lines on the diagram). This creates a
linear dependency betfween the satellites in which
any given satellite's operation is not only dependent
on its own internal circuitry, but also on the in-
tegrity of the signal sent to that satellite from the
preceding satellite in the signal path. This same
linear dependency exists between the RF Modules
inthe HP8642 (as shown in Figure 1-100).

Figure 1-1. Signal Flow Between Satellites in the Blue Galaxy




SYSTEM LEVEL DIAGNOSTICS

L.

Determine troubleshooting order:
o The following chart indicates the appropriate
troubleshooting order for all satellites within the Blue
Galaxy, based on their interdependency.

Troubleshooting Order for Blue Galaxy

] Troubleshooting
Satellite Order Number

S6 1

7 2

S9 3

s11 4

S12 5

S13 6

S14 7

S19 8

COMMENT

Based on the interdependancy of the satellites
which indicated failures (S13, S14, and S19) it
becomes appropriate to test the operating condi-
tion of S13 before further testing the S14 or S19
satellites.

Return to foldout: '
® Once again, determine the next task to perform by com-
paring the results of this task to the conditions shown in

each of the three RESULT for SL.02.

BLOFK—J—

COMMENT

Now that a suspect satellite has been identified, it
is time to move to the next level of fault isolation,
Satellite Level Diagnostics (SLD). 4s shown in the
diagram, the path that connects to the correct
block, 13 PROBABLE CAUSE, also leads to a
gotogon labelled GO TO S13 SLD.

® Proceed to the next page where the instructions are
given for performing the Satellite Level Diagnostics for
the S13 Satellite.




S13 SATELLITE

1-13. INTRODUCTION TO S13 SATELLITE LEVEL
DIAGNOSTICS

This is the S13 Satellite Level Diagnostics section. The test
rocedures in this section are used to further interrogate the S13
atellite. The objective 1s to 1solate the failure indicated for this

satellite to the satellite’s own internal circuitry or to an external

signal source on which the satellite depends for its operation.

COMMENT
This section is analogous to the Module Level
Diagnostics which are provided for each module.
S$13 Test Instructions

1. Find S13 SATELLITE LEVEL DIAGNOSTICS on the
foldout.

2. Use the Task Se%uence Diagram, shown under S13
SATELLITE LEVEL DIAG OSTICS, to direct you
through the testing process.

3. Begin now by performing the first task shown on the dia~
gram, S13.01.




S13 SATELLITE

Type: Satellite Substitution S13.01

Run Time: N/A

Set~up Time: N/A SUBSTITUT
SATELLITE —

The most efficient way of 1solating a detected failure is to
remove the suspect part from the system and recheck the sys-
tems operation.

You are able to do this by positioning one of the substitute
satellites, currently stored in the patrol ship, near S13. The
substitute satellite is capable of intercepting S13’s incoming
signals, processing them, and transmitting the appropriate output
signal to the next satellite, S14.

Run Test

1. Characterize failure: ) ) .
® A comprehensive satellite level test is run on the failing
S13 satellite before making the substitution and all test
results are recorded.

2. Make substitution: . o ’
® Substitute satellite is placed in position to intercept S13’s
input signals.

3. Rerun satellite level test:
® Test is rerun with suspect satellite now substituted out of
system.
® The following are the error code lists generated by the
S13 satellite level tests performed before and after
substitution:

Error codes indicated before substitution:
Mo06, M07, M10, M11, M77

Error codes indicated after substitution:
Mo06, MO7, M10, M11, M77




S13 SATELLITE

4.

Compare test data taken before and after substitution:
COMMENT

By comparing test data (error codes) returned
before and after the substitution, it becomes ap-
parent that the system displays the exact same
failure characteristics with the suspect satellite out
of the system as it did with it in.

Return to foldout: ) )
¢ Determine next task by comparing test results to condi-

tions shown in each RESULT for $13.01, SUB-

STITUTE SATELLITE. BLO;;K_‘__

COMMENT

The result block labelled SAME S13 ERRORS best
describes the results of this test. Follow the path
through to determine the next task to perform.




SI3SATELLITE

Type: Power Levels Test $13.02
Run Time: N/A VERIFY
Set-up Time: N/A INPUT

Since the same failure condition was indicated with a known
good S13 Satellite substituted into the system, it now appears
that the detected S13 failure is being caused by an in-comming
signal which prevents S13 from operating correctly. To isolate
the failure source, it becomes necessary to check the integrity of
each input signal to S13.

Run Test
1. Identify input signals:
COMMENT

The S13 SATELLITE 1/0 SIGNALS DIAGRAM,
shown on the foldout, shows all signals which pass
to and from S13. (S5, the system's Central Dis-
tribution Link, distributes all control and power
source signals throughout the system.)

2. Check input signals: ) .
® The first signal tested is the signal sent to S13 from S12.

COMMENT

Upon testing this signal, you find its power level to
be far below the minimum required level.

3. Check S12 further:
¢ Upon arriving at S12’s location, an initial visual inspec-
tion reveals that S12's output antenna has sustained

physical damage.

COMMENT

The diagnostics did not indicate an S12 failure
because the test points located in S12’s circuitry,
which sense and transmif information about S12’s
operation, are not able to sense the operating
condition of its output antenna.

The satellite’s output antenna is analogous to a
certain amount of circuitry in the output stage of
each module in the HP 8642. Fault detection for
this circutry is provide by the sense points in the
following module.




S13 SATELLITE

Confirm S12 failure: .
® The substitution procedure is now used to test S12.

COMMENT

Testing indicates no failures with S12 substituted
out of system. This verifies that the failures indi-
cated for S13 were being caused by the bad signal
sent from the S12 Satellite.

Replace S12:

® The defective 812 Satellite is now completely removed
from the system and a replacement satellite is inserted in
its place. ) L

¢ The System Level Self Test is then rerun, providing
verification that the entire system i1s again up and fully
operational.

COMMENT

Repair of the defective S12 Satellite can now be
made without further effect to the system’s opera-
tion. After the S12 Satellite has been repaired, it
will be placed in the patrol ship’s stock to replace
the satellite used to repair the system.
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PRE-SITE PREPARATION

2-1. INTRODUCTION

This section contains information to help prepare you for an on-
site service call for the HP 8642. Read this section to determine:

¢ What information about the HP 8642 should you know
before making an on-site service call?

® What information about the failure should you know
before making an on-site service call?

® What equi?ment will you need to take on the on-site
service call?

2-2. ON-SITE SERVICE STRATEGY

It is important that you understand the on-site service strategy
for the HP 8642 before making an on-site service call. An
explanation of the service strategy, a description of the instru-
ment’s service features which make on-site service possible, and
a guide to using this manual are found in the first section of this
manual, INTRODUCTION.

If you have not taken the HP 8642 On-Site Service Training
Course, it is essential that you read the training information
provided in the INTRODUCTION Section of this manual before
groceedmg in_this section. If you have taken the HP 8642 On-
ite Service Training Course, but have forgotten some of the
material which was covered, read the INTRODUCTION Section
now as a refresher to the fundamentals of performing an on-site
repair.

2-3. CONTACT USER

To help you prepare for an on-site service call we recommend
that you contact the HP 8642 user prior to arriving on-site.
This pre-site contact will help you make the following deter-
minations about the failure.

® What is the nature of the failure?

® Does the failure fit into the category of on-site repairable
problems?

® What, if any, additional test equipment will be needed?

The HP 8642 ON-SITE TEST RECORD sheet, found in this
manual, provides space for recording the user’s description of the
failure. (Refer to the INTRODUCTION Section for additional
information on using the test record sheet.)
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PRE-SITE PREPARATION

User Comments

To make the determinations listed under 2-3. CONTACT
USER, ask the following questions.

I.  Does the HP 8642 power-up to an operational condition?
(If not, how does the instrument respond when connected to
a known good power source with the (POWER J} switch in
its ON (recesse gosmon; 1.e., does the instrument show any
signs of life at all?)

2. Does the HP 8642 generate any error message(s) as a result
of the failure? (If not, how was the failure detected and
how does it affect the HP 8642’ operation?)

3. Does the failure occur consistently (rather than
intermittently)?

Additional Information

If circumstances permit, it is useful to guide the user through
the Instrument Level ﬁiagnostics procedure found in the DI~
AGNOSTICS Section of this manual. Continue with the diag-
nostics as far as circumstances permit. Use the on-site test
record sheet to record the test results.

2-4, HOW TO EVALUATE THE USER’S COMMENTS

After you have contacted the user, look over the failure data to
determine if it appears the failure can be repaired on-site. The
following guidelines are provided to help you make this
determination.

1. If the answer was yes to the three questions listed under
User Comments, or if you were able to use the diagnostic
procedures to identify a suspect section or module within
the HP 8642

® The probability of completing an on-site repair is high,
and the probable need for additional test equipment,
other than the On-Site Service Kit, is low.

2. If the failure condition does not provide a yes answer to all
three of the questions listed under User Comments, and if
you were not able to use the diagnostics to isolate the
failure to a section or module within the instrument:
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PRE-SITE PREPARATION

¢ Check the following list of failure conditions for the one
that best describes the instrument’s failure. Then
reference to the Repair Recommendation provided for
that condition.

Condition 1. Instrument does not power-up to an opera-
tional condition.

Condition 2. Failure does not cause instrument to generate
any error message.

Condition 3. Failure does cause instrument to generate an
error message, but failure occurs
intermittently.

Repair Recommendations for Condition 1

If the instrument does not power-up to an operating condition,
the probability for completing an on-site repair is still high.
However, you will probably need a Digital-Multimeter, as well
as the On=Site Service Kif, to perform the repair. Follow the
procedures provided in the Instrument Level Diagnostics Section
to begin 1solating this problem.

Repair Recommendations for Condition 2

Many failure conditions which are not detected by the HP 8642
durmg 1ts normal operation can be detected by the diagnostic
procedures provided in this manual. Failure conditions which
cannot be detected by the diagnostics provided for the HP 8642
reduce the probability of completing an on-site repair. (For
further information on servicing a failure of this type, refer to
the Exceptional Cases section of this manual)

Repair Recommendations for Condition 3

Failures which occur intermittently impede the HP 8642’s abili-
ty to provide reliable failure data. However, there are certain
technigues which, when used in conjunction with the diagnostic
routines, permit effective troubleshooting of the instrument.
(See the Exceptional Cases portion of the DIAGNOSTICS Sec-
tion which describes the techniques for troubleshooting inter-
mittent failures.)

2-5. CHECK THE ON-SITE SERVICE KIT

To be sure that you will have all the tools and parts you need to
service the HP 8642 once you arrive on-site, check the contents
of both kit cases before you leave. (Both cases contain a parts
locator that identifies each part and its location in the case)
Check for any defective modules which may have been left in
the case after a (f)revmus on-site repair (defective modules
should be designated by a red flag inserted in the slot along with
the module).
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Due to the limited quantity of test record sheets provided in this manual, we suggest you set aside this copy to use as a master
for reproducing additional copies.

HP 8642 ON-SITE TEST RECORD
Pre-Site Phone Call Made to: Time of Call:

User Comments:
1. Power-up Condition:
2. Error Messages:
3. Failure Description:

Equipment Needed: Additional Equipment: [J Oscilloscope [ Other
[ On-Site Service Kit [0 Power Measuring Device [JDMM
DIAGNOSTICS
On-Site Service Call Made By: Time of Arrival:

Instrument Level Diagnostics (ILD)

Instrument Level Self Test: {J Unable to run (J Passed [ Failed
Module(s) or Section Indicated:
Failure Description (error messages):

Instrument Level Self Test: {J Unable to run ] Passed (J Failed
Module(s) or Section Indicated:
Failure Description:

Instrument Level Self Test: (0 Unable to run [ Passed {3 Failed
Module(s) or Section Indicated:
Failure Description:

Module Level Diagnostics (MLD)
Task Number: [ Passed O Failed
Failure Description (error messages):

Task Number: [J Passed [0 Failed
Failure Description:

Task Number: (J Passed [ Failed
Failure Description:

Task Number: [ Passed [ Failed .
Failure Description:

Task Number: [ Passed J Failed
Failure Description:

Task Number: (] Passed [ Failed
Failure Description:




Module Level Diagnostics (Cont’d)
Task Number: (] Passed O Failed
Failure Description:

Task Number: (] Passed (J Failed
Failure Description:

Task Number: ] Passed {1 Failed
Failure Description:

Task Number: [ Passed [] Failed
Failure Description:

Task Number: [] Passed U] Failed
Failure Description:

Task Number: [J Passed {0 Failed
Failure Description:

Task Number: [ Passed (] Failed
Failure Description:

Task Number: [ Passed (] Failed
Failure Description:

Task Number: [1 Passed ] Failed
Failure Description:

REPLACING A MODULE

Task Number: [ Passed (J Failed
Failure Description:

Task Number: [ Passed [] Failed
Failure Description:

Task Number: [J Passed O Failed
Failure Description:

COMMENTS

Module ID Number: Time Finished:
Your Comments:

Please return to: Hewlett-Packard—Technical Writing, 1620 Signal Drive, TAF C-34, Spokane, Washington 99220 (509) 922-4001 ext. 3407









INSTRUMENT LEVEL DIAGNOSTICS

3A-1. INTRODUCTION

lWARNlNGI

The HP 8642 is extremely heavy. Do not lift or
carry the instrument without assistance.

If the instrument is rack mounted, do not pull the
instrument {rom the rack without assistance.

The INSTRUMENT LEVEL DIAGNOSTICS (ILD) are the first
level of troubleshooting for the HP 8642. The objeciive of this
group of tests is to isolate the source of a detected failure to the
correct section of the instrument: Power Supply, Control or RF
Section. The ILD should be used to determine the appropriate
place in the instrument to begin module level troubleshooting.

NOTE
Testing at this level requires two BNC coax cables

not supplied in the On-Site Service Kit.

Test Instructiors

1. The last page in this group of tests is a foldout and should
be pulled out now.

2. Find INSTRUMENT LEVEL DIAGNOSTICS on the
foldout.

3. Use the Task Sequence Diagram, shown under INSTRU-
MENT LEVEL DIAGNOSTICS to direct you through the
testing process. Each Task Arrow shown in the diagram
indicates a task title and task number. The tasks are num-
bered according to the order in which they are arranged in
this section. Turn to the task indicated and complete the
procedure.

4.  After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

5. Begin now by performing the first task shown on the
diagram.
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INSTRUMENT LEVEL DIAGNOSTICS

Type: Instrument Level IL.01

Run Ti 5661f Tes?f0 [ﬁ
un rime: min Sec

Set-up Time: 1 min INSTRUMENT

The Instrument Level Self Test (ILST) is designed to check the
operation of each module in the instrument.

Run Test

B T

"100. OOOOOOMZ -140,0DM" appears,
to override 20 second reset test.

2. (SHET) (CEPCL) ) (3 (B HZD).

3. When "WAITING FOR SET-UP 1 V24" appears:
¢ Connect BNC Tee connector, from On-Site Service Kit,
to "FM/$M INPUT". (See foldout for setup diagram.)
@ Connect a coax cable from Tee connector to "MOD
OUTPUT"
® Connect a coax cable from Tee to "AM/PULSE INPUT"
¢ (HZ] to continue,

4.  When test is complete
"DIAG DONE HIT MSSGS .VI" will appear:

¢ Use | gSS% ) to scroll through messages.

@ Record each module number indicated. (See Front Panel
Diagram on foldout to locate module number in display
message.)

COMMENT

If "NO MESSAGES 00" appears:

Then all modules have passed the Instrument Level
Self Test. (The Instrument Level Self Test indi-
cates test failures only.)

5. Return to foldout: .
¢ Determine next task by comparing test results to cond-

tions shown in each for TEST
INSTRUMENT.

JA-2
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INSTRUMENT LEVEL DIAGNOSTICS

Type: Supply Lines Check IL.02

Run Tine: 2 min Em\

Set-up Time: 2 min CHECK
TLsuprey

Remove Top Cover. (See table on foldout in MECHANI-
CAL PROCEDURES to locate Top Cover removal
information.)

Connect_external DC voltmeter ground lead to instru-
ment’s chassis.

Measure Power Supply output voltage levels on A17
Module at test points TP1 through 5. (See Top View Dia-
gram on inside of Top Cover for test point locations and
voltage levels.) Voltaﬁes should be within apﬁroxxmately
174 of those shown with test points on Top View Diagram

The tuning screws located next to AL7TP1 through 5, can
be 1used to fine tune voltage levels which are slightly high
or 10w,

COMMENT

The voltages measured at AI7TPI1 through 5 are
being fed back from sense points on the A5 As-
sembly. A correct measurement verifies the pres-
ence of the voltage on the AS Distribution
Assembly.

Record the results.

Return to foldout: .
@ Determine next task by comparing test results to cond~

tions shown in each | [pesuLt for CHECK POWER

SUPPLY. eLo'c_n_(_‘——
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INSTRUMENT LEVEL DIAGNOSTICS

Type: Identify Conditions IL.03
Run Time: N/A
Set-up Time: N/A IDENTIFY

I l CONDITIONS ~

The operating conditions which will cause the Instrument Level
Self Test to pass are listed below. Find the condition which
describes your circumstanczs.

Condition 1: Instrument Level Self Test {(ILST) did not
detect a known failure.

Condition 2: Instrument Level Self Test ILST) was run to
confirm correct operation of instrument.

Condition 1

Output Power Level Failure: To isolate output power level
problems which occur at power levels above ~10dBm and are
greater than 10 dB out of specification, go to A14 MODULE
LEVEL DIAGNOSTICS (MLD) section. For output power level
problems which occur only at settings below -10dBm or are less
thatn 10 dB out of specification, go to EXCEPTIONAL CASES
section.

Other Failures: To isolate failures which can be detected by the
internal diagnostics when the HP 8642 is set to a specific
operating condition, go to the MLD section for the module
indicated by the instrument. If two or more failures are indi-
cated, go to the MLD section for the failing module with the
lowest Troubleshooting Order Number (see MODULE
TROUBLESHOOTING ORDER on the foldout).

To troubleshoot failures which cannot be detected by the inter-
nal diagnostics, go to EXCEPTIONAL CASES section.

Intermittant Failures: To troubleshoot intermittant failures,
turn to EXCEPTIONAL CASES section.

Execution Errors: Certain incompatible operating conditions
will cause service messages to come up. Check for operating
modes which do not comply.with the HP 8642’s operating
specifications. (Refer to Section III, OPERATIONS in the HP

642A /B SYNTHESIZED SIGNAL GENE’RA’I"OR OPERAT-
ING MANUAL for detailed operating information.)
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INSTRUMENT LEVEL DIAGNOSTICS

Condition 2

Repair Confirmation: If Instrument Level Self Test was able to
detect failure before repair was made; a passing test now indi-
cates repair has corrected failure. If ILST was not able to detect
failure prior to repair, check iustrument in operating condition
which indicated failure.

Operation Check: The ILST checks 88% of the instrument’s
overall operation.
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MODULE TROUBLESHOOTING ORDER

Type: Module Priority IL.04

gun Tlrr?‘e: II:%A DETERMIN

et-up Time: A TROUBLE~
i

A troubleshooting priority level has been established for each
module. Failing modules must be tested in their order of

priority.

1.  Find MODULE TROUBLESHOOTING CRXDER on fold-
out. This table lists all HP 8642 modules covered by on-
site diagnostics. The modules are listed in the order which
you should troubleshoot them.

2. If the Instrument f.evel Self Test has indicated two or
more failing modules, use the table to determine which
failing module has lowest Troubleshooting CGrder number.

3. Use index tabs to locate Module Level Piagnostics for
failing module with lowest Troubleshooting Crder number.

4.  Return to Task Sequence Diagram on foldout.

3A
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POWER SUPPLY SECTION

3B~1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the Power Supply Section
modules: A17 Power Supply Regulators/Attenuator Drivers
Module and A18 Power upi)ly ectifier /Filter Module. The
objective 1s to isolate the failure to a module or to a part on
which this section depends for operation.

WARNING]

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.

Some procedures described in this manual are
performed with power supplied to the instrument
while protective covers are removed. Energy levels
at certain points may, if contacted, cause personal
injury.

Capacitors inside the instrument may still be
charged even if the instrument has been discon-
nected from its source of supply.

For continued protection against fire hazard, re-
place the line fuse(s) only with 250v fuse(s) of the
same current rating and type (for exwmple, normal
blow, time delay, etc.) Do not use repaired fuses or
short circuited fuseholders.

The left rear portion of the chassis becomes hot
during operation. A cooling period may be desired
before servicing modules in this area. To avoid
personal injury, avoid contact with the AI7
heatsink.

Test Instructions

1. The instrument’s Top Cover must be removed to run many
of these tests. (Refer to the table on the foldout in
MECHANICAYL PROCEDURES to locate insiructions.)




POWER SUPPLY SECTION

Testing in this section is divided into two catagories: A17
Module failures, including Attenuator Drivers, Heterodyne
Switch Control, and Reverse Power Protection Control and
Power Supply failures.

A17 Module: If you were directed lere because of a
drivers failure detected while testing the Ald4, A16 or A19
modules, or if the Instrument Level Self Test indicated an
Al7 faliure, turn to page 3B-4 to begin troubleshooting.

Power Supply: If you are here because of an apparent
Power Supply failure, turn to the next page to begin
troubleshooting.
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POWER SUPPLY SECTION

3B-2. INTRODBUCTION

The first step in troubleshooting a Power Supply Section failure
1s to isolate the defective module or cable.

Troubleshooting Instructions

1.

There are two foldouts located at the end of this section.
The first foldout, Figure 3B-100, is used for troubleshoot-
ing Power Supply failures and should be pulled out now.

Find POWER SUPPLY DIAGNOSTICS on the foldout.

The Task Sequence Diagrams, shown under POWER SUP-
PLY DIAGNOSTICS are separated into two checks: 1. A18
RECTIFIERS/FILTERS CHECK and 2. A17 REGULA-
TORS CHECK.

Use the Task Sequence Diagrams to guide you through the
verification process. Each Task Arrow shown in a diagram
indicates a task title and a task number. The tasks are
numbered according to the order in which they are ar-
ranged i1n this section. Turn to the task indicated and
complete the procedure.

After completeing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown under
1. A18 RECTIFIERS/FILTERS CHECK.,

NOTE
The POWER SUPPLY 1I/0 SIGNALS DIAGRAM

shows all parts which these modules depend on for
operation.
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A17INPUTS VERIFICATION

3B-3. INTRODUCTION

The first step in troubleshooting failures indicated for the At-
tenuator Drivers, Heterodyne Switch Control or Reverse Power
Protection Control portions of the A17 Module, is to check each
control signal into this module.

A17 Inputs Verification "nstructions

L.

The last page in this section is a foldout, Figure 33-290. It
is used for troubleshooting the drivers portion of 217 and
should be pulled out now.

Find A17 INPUTS VERIFICATION on the foldout.

Use the Task Sequence Diagrams shown under A17 IN-
PUTS VERIFICATION to direct you through the verifica~
tion process. Sach Task Arrow shown in a diagram indi-
cates a task number and task title. The tasks are numbered
according to the order in which they are arranged in this
section. Turn to the task indicated and complete the
procedure.

After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown on the
diagram.

COMMENT
You will find the A17 MODULE DJIAGNOSTICS

procedures at the end of this section following the
POWER SUPPLY DIAGNOSTICS procedures.

NOTE
The A17 MODULE I/0 SIGNALS DIAGRAM

shows all parts on which the drivers portion of this
module depends for operation.
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A17 & A18 MODULE SUBSTITUTION

PS.01

3B-4. INTRODUCTION <SU:§°,§T,°U,E> <SU;S‘}E}°U,E>
1

Substitution of a known good module is used to further test a
suspect module.

A17 & A18 Substitution Instructions

1. Find A17 & A18 MODULE SUBSTITUTION on the
foldout.

2. Use the Task Sequence Diagram, shown under A17 & A18
MODULE SUBSTITUTION to direct Is{ou through the
substitution process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged in this section. Turn to the task indicated and
complete the procedure.

3 After completing the procedure, return to the Task
uence Diagram on the foldout and determine the next
tas to be performed.

4.  Begin now by performing the first task shown on the dia-
gram for the module you have been directed to substitute.
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POWER SUPPLY DIAGNGSTICS

Type: Voltage Measurements PS.02
Run time: 1 min.
Set-up time: 2 min. TVEdScT

External DC Voltmeter is used to check power supply levels at
A17TP1 through 5.

1. Connect instrument’s power plug to a known good power
source.

2. Switch (POWER ] to N (recessed position).

3. Connect external DC volimeter ground lead to instrument’s
chassis.

4,  Measure Power Suppi% output voltage levels on A17
Module at test points TP1 through 5. (See A17 & A18
MODULES CABLE CONNECTION LLOCATOR on foldout
to locate test points on A17) Voltages should be within
approximately 124 of those shown in chart on foldout.

5. The tuning screws iocated next to AI7TP1 through §, can
})B used to fine tune voltage levels which are >1%4 high or
ow.

COMMENT

The voltages measured at AI7TPI through 5 are
being fed back from sense points on the AS As-
sembly. A correct measurement verifies the pres-
ence of the voltage on the A5 Distribution
Assembly.

6. Record test results.

7. Return to foldout: ‘ )
® Determine next task by comparing test results to condi~

tions shown in each | [gesuLt for TEST Vdc.
B

LD;,E_J-__
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POWER SUPPLY DIAGNOSTICS

Type:
Run time:

Set-up time:

};use Check

2 min.

PsS.03

g TEST ~
A FUSES -~

External DC voltmeter is used to test fuses and rectifier output

levels.

1. Remove A18 Module’s Top Cover located in right-rear

corner of instrument (one screw).

2. Connect power to instrument and switch (POWER ) to ON
(recessed position).

3. Measure voltage levels:
® Use external DC voltmeter to measure voltage levels,
with respect to ground, at fuses A18F1 through 5.

& Leave fuses in instrument and measure voltage levels at
both ends of each fuse holder for F1 through 5.

© Voltage levels should be within ranges shown in follow-

ing chart and should read the same at both ends of each

fuse.
Fuse Voltages, Vde
F1 F2 F3 F4 F5
+15 to +30 | -30 to -20 | +8 to+13 -13 to ~8 | +60 to +80

e f all fuse holders measured good at both ends, proceed
directly to step 5.
@ If any fuse holders measured had at both ends, proceed

directly to step 5, otherwise continue testing.

g CAUTION %

Disconnect line power to instrument when remov-
ing or replacing fuses.

o
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POWER SUPPLY DIAGNOSTICS

Replace blown fuses: ) )
¢ Use plastic Fuse Puller, from On-Site Service Kit, to
remove fuses.

NOTE

Use side-notched end of Fuse Puller to hook fuse
and pull it from instrument. Use end-notched end
of Fuse Puller to place fuses in fuse holders or to
pick up fuses dropped into instrument.

& Replace blown fuses with a good fuse of proper rating
from the On-Site Service Kit. (Fuse ratings are shown
on Top View Diagram on inside of instrument’s Top
Cover at each fuse location.)

® Reconnect power to instrument, switch IPP?E% } to
ON position and repeat procedure beginning at sfep 3.
Record test results.
COMMENT

If this test has directed you to replace a blown
fuse, and if as a result of changing the fuse all
levels now measure good, do not return to the
{oldout‘ Instead, return to the INSTRUMENT
I’IFSX‘EL DIAGNGSTICS section and rerun the

Return to foldout: ) )
® Determine next task by comparing test results to condi~

tions shown in each | |pesuLT for TEST FUSES.

BLD[F(J—-
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POWER SUPPLY DIAGNOSTICS

Type: 1/0 Signals Check ps.04
Run time: 2 min. g?z\
- . H
Set-up time: 1 min. M;S"(
External DC voltmeter and ohmmeter are used to check signal
levels at A1
Run Test

1.  Disconnect line power to instrument.

2. Check Power switch:

¢

(]

o

¢

Connect one test lead of ohmmeter to GND (A4TP2).
(See A17 & A18 MODULES CABLE CONNECTION
LOCATOR on foldout.)

Connect other test lead to Power Switch control line
(A17J1 pin §5). ( See A17 & A18 MODULES CABLE
CONNECTION LOCATOR on the foldout to locate
A17J1) Figure 3B-1. shows signal locations for A17J1.
Switch Cfﬁwg% ] to ON (recessed position). Resistance
should measure between 0 and 10 ohms.

Switch to Standby, resistance should be
§reater than ohms.

f switch line is not responding as described above pro-
ceed directly to step 8, otherwise continue testing.

3. Disconnect chmmeter from A17J1 and reconnect power to
instrument.

4. Switch (POWER ] to ON position.

5. Measure voltage levels:

®
[ ]

Connect voltmeter’s ground lead to GND (A4TP2).
Measure DC voltages at connector A17J1 on solder-side
of A17 Module. Voltage level ranges and locations are
shown in Figure 3B~-1.
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POWER SUPPLY DIAGNOSTICS

Figure 3B-1. Connector A17J1 Signal Locator
{Solder-Side View)

14
+8 to 113V

+8 to +43V -
-13 to -8V -

GND -

GND =
=15 to +25V =

ON/STB =

+15 to 427V -
+18 to +27V -

+65 to 475V =
1

o o

Record test results.

Return to foldout: ‘ .
@ Determine next task by comparing test results to condi~

tions shown in each RESULT for CHECK A17J1.

BLOCK —
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POWER SUPPLY DIAGNOSTICS

Type: Cable Check PS.05
Run time: 2 min. TEET
Set-up time: 30 sec. CABLE

A TEN

Cable W13 is tested by checking continuity between cable ends
and A17X1.

Run Test

1.  Remove power from instrument and disconnect cable Wi3
from A 18 Module at A18J3.

2. Check continuity through each suspect line by connecting
test leads from ohmmeter to each end of W13. .
€ Connect one test probe to A17J1 pin connection on
solder-side of A17 Module.
© Insert the other probe into end of cable W13, Select
socket with same number as A17J1 pin connection. (See
Figure 3B-2 to determine nin I location.)

Figure 3B-2. Cable W13 Connection Locator

__ A17 MODULE

14

00000 o0ocpoo00oo0o0o0ao

W13 PLU

3. Record test results.

4. Return to foldout: , ‘
% Determine next task by cormnaring test results to condi-

tions shown in =ach | |pesuLt for TEST CABLE

Wi3. BLOC,_KJ——
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POWER SUPPLY DIAGNOSTICS

Type: Power Switch Test PS.06
Run time: 1 min. e
Set~up time: 6 min. TEST
TQSMITCH _—~
Run Test

1. Check Power Switch: )
® Open Front Panel. (Refer to table on foldout in
MECHANICAL PROCEDURES to locate opening
instructions.)

® Check resistance between Power Switch output, on Al
Module at A1A1l J1 pin 30, and ground. Res1stance
should measure less than 2 ohms in ON (recessed) posi-
tion and greater than 500 ohms in Standby position.
(See Figure 3C-3 in Control Section Diagnostics for
connector diagram.)

¢ If switch responds as described, proceed to step 2, other~
wise continue testing.

e If switch does not respond as described, disconnect cable
W15 from Al Module at A1A1 J1 and retest switch.
(Refer to table on foldout in MECHANICAL PRO-
CEDURES to locate A1 Module removal information.)

@ If switch still does not respond correctly, proceed to
step 3, otherwise reconnect W15 to ‘Al and continue
testmg

2. Check switch path:

@ Remove right side cover from instrument. (Refer to
table on foldout in MECHANICAL PROCEDURES for
removal information.)

® Disconnect cable W10 from A17 Module at A17J2.

® Plug end of W10 into 34 pin test connector, from On-
Site Service Kit.

® Measure resistance at pin 34 of WI1O0P2. {Resistance
should measure the same as in step 1.)

3. Record test results.

4. Return to foldout: _ ,
@ Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST SWITCH.

BLOCK —
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POWER SUPPLY DIAGNOSTICS

Type: Voltage Check Ps.07

Run time: 2 min, R

Set-up time: 2 min. IS!ANZSTE
M

External DC voltmeter is used to test rectifier output levels with
A18 Module isolated from A17 Module.

Run Test

L

Switch instrument to Standby and disconnect line power
from instrument.

2.  Disconnect cable W13 from A18 Module at A18J3 (see
A17 & A18 MODULE CABLE CONNECTION LOCA-
TOR on foldout for A18J3 location). )
® Pull straight up on W13 to disconnect it from A18J3.
3. Reconnect power to instrument.
4,  Measure voltage levels:
©® Use external DC voltmeter to measure voltage levels,
with respect to ground, at fuses A18F1 through 5.

© Leave fuses in instrument and measure voltage levels at
both ends of each fuse holder for F1 through §.

@ Voltage levels should be within ranges shown in follow=-
}ng chart and should read the same at both ends of each
use.

Fugse Voltages, Vdc¢
F1 F2 F3 F4 FS
+15 to +30 | -30 to ~20 | +B8 to+13 | -13to —B | +60 to +80

e If all fuse holders measured good at both ends, proceed
directly to step 6.

o If any fuse holders measured bad at both ends, proceed
directly to step 6, otherwise continue testing.
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POWER SUPPLY DIAGNOSTICS

% CAUTION ;

Disconnect line power to instrument whor remov-
ing or replacing fuses.

Replace blown fuses: ) ) _
e Use plastic Fuse Puller, from On-Site Service Kit, to
remove fuses.

NOTE

Use side~notched end of Fuse Puller to hook fuse
and pull it from instrument. Use end-notched end
of Fuse Puller to place fuses in fuse holders or to
pick up fuses dropped into instrument.

@ Replace blown fuses with a good fuse of proper rating
from the On-Site Service Kit. (Fuse ratings are shown
on Top View Diagram on inside of instrument’s Top
Cover at each fuse location.)

® Reconnect power to instrument, switch [_;;WW_EF?\;:] to
ON position and repeat procedure beginning at step 3.
Record test results.

Return to foldout: ) ]
9 Determine next task by comparing test results to condi-

tions shown in each | |gesuct for ISOLATE A18.

BLO;:LI—
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POWER SUPPLY DIAGNOSTICS

Type: 4; AC Voltage Measurements PS.08
Run time: 2 min. o<
Set-up time: 7 min. TEST

AN AC POWER .~

External AC voltmeter is used to check voltages to A18 Module
from Transformer, T1.

Run Test

Switch instrument to Standby and disconnect line power

from instrument.
| WARNING H

Removing rear bottom cover exposes Filter cap
screw heads. Voltage potentials are still present at
these screws even when power has been removed.

Remove instrument’s rear bottom cover. (Refer to table on
foldout in MECHANICAL PROCEDURES for removal

information).
l WARNING i

Power Transformer T1 should be isolated from AC
voltmeter. We recommend you use a portable
voltmeter that is not connected to the same power
main as the instrument.

Measure voltage levels:

® Connect voltmeter’s ground lead to instrument’s chassis.

¢ Reconnect line power to instrument.

@ Measure AC voltages at Al18J1 (see Al17 & A1S8
MODULE CABLE CONNECTION LOCATOR on the
{old?ut to locate A18J1). See Figure 3B-3 for voltage
evels.
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POWER SUPPLY DIAGNOSTICS

Figure 3B-3 Connector A18J1 Signal Locator
(Solder-Side of Board)

+45 TO 424V ———) g N
O——+15 TO t21V
+6 T0 +414V—-=9©
O——1+6 TO +12V
420 10 +28—O cA1841
Q- +20 TO +28Y

Record test results.

Return to foldout: ) .
¢ Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST AC POWER.

BLO?K_,—
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POWER SUPPLY DIAGNOSTICS

Type: Supply Lines Test PS.09
Run time: | min. T
Set-up time: 6 min. CoNER

| SUPPLY

This test uses Power Supply Test Connector from On-Site Ser-
vice Kit to isolate Power Supply Section from rest of instrument.

Run Test

1.
2.

Switch (POWER ] to Standby and disconnect power plug.

Remove right side cover from instrument. (Refer to table
on foldout in MECHANICAL PROCEDURES for removal
information).

Disconnect cable W10 from A17 Module at A17J2. (See
Al17 & A18 MODULES CABLE CONNECTION LOCA-
TOR for A17)2 location.)

Connect Power Supply Test Connector (HP 08642-80053)
and 50 pin ribbon cable, from On-Site Service Kit, to A17
Module at A17J2.

Connect line power to instrument.

Turn Power Supply on:

® Connect black alligator clip and retractable clip probe to
black test lead from On-Site Service Kit.

® Connect alligator clip to GND (A4TP2). (See A17 &A18
MODULE CABLE CONNECTION LOCATOR on fold-
out for GND location.)

® Connect retractable clip probe to test connector at TP1.

Measure voltage levels at test points A17TP1 through 5.
(See A17 &A18 MODULE CABLE CONNECTION
LOCATOR on foldout for A17TP1 through 5 locations.)
Voltage levels should be within approximately 17 of those
shown 1n chart on foldout.

Remove test connector:

@ Disconnect ground from TP1 on test connector.

@ Disconnect Power Supply Test Connector and ribbon
cable from A17 Module,

® Reconnect cable W10 to A17 Module.

Record test results.

Return to foldout: _ ‘
¢ Determine next task by comparing test results to condi-

tions shown in each | jnesuLT for ISOLATE POWER

SUPPLY. 81.0;1_(_,——
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POWER SUPPLY DIAGNOSTICS

Type: Distribution Test PS.10

Run time: 1 min. per set-up :F\<

Set-up time: Ip to 15 min. Ig%;é”
Lt

This test determines if Power Supply Section failure is due to
over loading by Control or RF Sections.

Run Test

L.

10.

Switch (POWER_] to Standby.

Be sure to use adequate Electrostatic Discharge
{(ESD) precautions when handling A3 and A4
Modules.

Remove A3 and A4 modules from instrument (see Top
View Diagram on inside Top Cover to locate A3 and A4).

Switch (POWERJ to ON.

Measure voltage levels at test points A17TP1 through 5.

o If all voltage levels measure within 1% of those shown in
chart on foldout, proceed directly to step 10, otherwise
continue testing.

Switch (POWER ] to Standby.

Beginning at left side of AS Distribution Assembly, dis-
connect ribbon cable W1 from A5 Assembly at ASJ1. (See
Al17 & A18 MODULES CABLE CONNECTIONS LOCA~-
TOR on foldout to locate J1 on A5 Assembly.) Refer to
table on foldout in MECHANICAL PROCEDURES for
information on disconnecting cables from AS.

Switch (POWER ] to ON.
Measure voltage levels at test points A17TP1 through 5.

Repeat steps 5§ through 8 for each ribbon cable ronnected
to AS (except W10Q) or until Power Supply unloads.

Record test results. (If Power Supply unloads, suspect last
cable and module disconnected from AS$ just before un-
loading occurred.)

Return to foldout: i )
© Determine next task by comparing test results to condi-

tions shown in each RESULT for IDENTIFY
CAlJSE. BLO({H(_r——
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POWER SUPPLY DIAGNOSTICS

Type: Module Substitution PS.11

Run time: 0

Set"up time: 20 min. SUBSTITUTE
[ MODULE "

Connect Substitute Module

1. Refer to table shown on foldout in MIECHANICAL PRO-
CEDURES to locate removal and replacement procedures
for module you have been directed to substitute.

2. Return to foldout.
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POWER SUPPLY DIAGNOSTICS

Type: Substitute Module Test Ps.12

Run time: 1 min. YRt

Set-up time: 2 min. SUBSTITUTE
MODULE

External DC Voltmeter is used to check power supply levels at
A1i7TP1 through 5.

Run Test

. Connect instrument’s line power plug to a known good
power source.

2. Switch (PCWER_] to ON position.

3. Connect external DC voltmeter ground lead to instru-
ment’s chassis.

4.  Measure Power Supp]% output wvoltage levels on Al17
Module at test points TP1 through 5§ (See A17 & A1lS8
MODULES CABLE CONNECTION LOCATOR on foldout
for test point locations and voltage levels) Voltages should
be within approximately 1% of those shown in chart.

5. The tuning screws located next to A17TP1 through 5, can
be used to fine tune voltage levels which are slightly >1%
high or low.

COMMENT

The voltages measured at AI7TP1 through 5 are
being fed back from sense points on the A5 As-
sembly. A correct measurement verifies the pres-
ence of the voltage on the A5 Distribution
Assembly.

6. Record test results.

7. Return to foldout: . _
® Determine next task by comparing test results to condi-

tions shown 1in each RESULT for TEST ¢&UB

MODULE. aLo;x_r—
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POWER SUPPLY DIAGNOSTICS

Type: Cable Substitution PS.13
Run time: 5 min. erLace
- i . i A
Set-up time: I min. EPLAS

Testing has shown cable W13 to be suspect (refer to RE-
PLACEABLE PARTS, in HP 8642A/B Operating and
Seﬁ\lnge Manual, for information to order a replacement
cable).

Rerun INSTRUMENT LEVEL BDIAGNOSTICS (ILD) to
confirm repair.
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A17 MODULE DIAGNOSTICS

‘Type: Control Signals Test A17.01

Run time: 1 min. e
Set-up time: 0 A17 CONTAOL
BITS _—

Run Test

1.

} N%!% ??ESE! ) (SHIET )
shi ey unti

)
"100.000000MZ -140.0DM" appears, to override 20
second reset test.)

(SHET ) (SPCL; (33 (3) (&2 (23 (HZ)

When "DIAG DONE  HIT MSSG .V1" appoars:

o Use | gSSQ J to scroll through messages.

@ Record error code(s) displayed for A17. If "F#ST 1 OF
A17 (PASSED or FAJLED)" is not displayed, rerun test.

Return to foldout: ) )
@ Determine next task by comparing test results fo condi-

tions shown in each RESULT for TEST A17 CON-

TROL BITS. BLDFEJ—
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A17 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A17.02

Run time; 12 min. =

Set-up time: 2 min. m
] _BITS

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A17 Module on Attenuator Driver control lines.

COMMENT

If any control line level measures bad, it is not
necessary to test remaining lines; proceed directly
to step 14

Run Test

Switch { EQW%B ] to Standby:
® Remove right side cover from instrument (refer to table
on foldout in MECHANICAL PROCEDURES for

information).

® Disconnect cable W9 from A17 Module at A17J3.

@ Plug end of cable W9 into 50 pin test connector, from
On-Site Service Kit.

[um—y

NOTE

Find arrowhead on test connector and aligh with
arrowhead on cable plug WIP2.

CAUTION

To prevent damage to the Control Section, do not
permit the exposed pins on the test connector to
short circuit.

2.  Connect ¥YM probe:
¢ Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
Connect alligator clip to VM IN (A4TP1). (See A17
MODULE CABLE CONNECTION LOCATOR on fold-
out for ¥YM IN location.)

3. Switch { PQTZWEB } to ON.
(Hold shift key until
"100.000000MZ. -140.0DM" appears,
to override 20 second reset test.)
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A17 MODULE DIAGNOSTICS

Attenuator Driver Control Lines

Check High State

4.

5.

@_@l C%?%D (B
o specify high state.

Enter Bit Select Keys, as indicated in Table 3B-1, W9P2
Control Bits, for Control Line to be tested.

Connect VM probe to Control Line at Pin Number indi-
cated in Table 3B~1. (See Figure 3B~4, Cable Plug WIP2
Signal Locator.)

Table 3B-1. W&P2 Control Bits

g,%s,,.t, c?_?nt:;)l Selet?t“Keys NuI;I\?)er

(Steps 5 and 10) {Step 6)
1 TA;% BAND (3 () (HZ) 34
2 g:\é LEVEL (&) (2J (HZ) 2
3 ATN 0 (8) (3) (HDD) 29
4 ATN 1 (8] (5) (HZ) 31
5 ATN 2 (8] (8] (HD o5
6 ATN 3 (33 (73 (HZD 26
! ATN 4 (63 (&) HD) 14
8 ATN 5 () (30 (HZD 5
9 ATN 6 (73 (00 (B 9
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Al17 MODULE DIAGNOSTICS

Figure 3B-4. Cable Plug W9P2 Signal Locator

HET SW BND

10 § § +20V RPP RPP
OUT IN OUT ATN RESET SENSE

ATN LEVEL LOCK

HET HET ATN HET
48V NC D E 6 A

ATN BAND LOCK

ATN 40A ATN ATN
2 0UT 0 1

pppEE YRR ANRAQER Lso
IN

ATN HET A/B HET } 408 SW 40B \ 40A\ 30 30 10 RPP \ HET SW
5 F  SENSE C fourt IN IN OUT \ IN IN INT BND
HET

SW HET ATN SW ATN ATN 20 ATN 20 +20V  RPP
CONTROL B 4 ouUT LEVEL 3 OUT BAND 1IN ATN RELAY
DBLAR TRIG TRIG

7. : g ] { §[ )
0 enable voltmeter.)

8.  Voltage should read approximately +2.5 to +5.5 Vde.
(] to repsat measurement.)

Check Low State

9. i;E!E!H%EQEI &3 (03 C2]
o specify low state.

10. Enter Bit Select Keys, as indicated in Table 3B-1, W9P2
Control Bits, for same Control Line.

H H?er%?e%eter.)

12. Voltage should read approximately =-0.5 to +1.5 Vdec.
&) to repeat measurement.)

13. Repeat procedure for each Control Line shown in
Table 3B-1.

14. Record test results.

15. Return to foldout: ) )
¢ Determine next task by comparing test results to condi-

tions shown in each | lpesyuLt for TEST ATN CON~-

TROL BITS. ax.o;:x_,——
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A17 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A17.03

Run time: 2 min. ST

Set-up time: 2 min. APP RESET
BIT

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A17 on Reverse Power Reset line.

Run Test

1. Switch { EQW%B J to Standby:
© Remove right side cover from instrument (refer to table
on foldout in MECHANICAL PROCEDURES for re-
moval information).
® Disconnect cable W9 from module at A17J3.
® Plug end of W9 into 50 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connectfor and align with
arrowhead on cable plug WIP2.

Do not permit the exposed pins on the test con-
nector to short circuit.

2. Connect VM probe: '
¢ Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
@ Connect alliiator clip to VM IN (A4TP1). (See A17
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

3. Switch on.

old shift key unti
"100.000000MZ  -140.0DM" appears,
to override 20 second reset test.

Reverse Power Protection Reset

Check High State

4. {gﬂ!E!H%E%&I &]
o specify high state. @
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A17 MODULE DIAGNOSTICS

}:1131
o select bit.

6. Connect VM probe to test connector line RPP Reset (pin
45). (See Figure 3B-6. Cable Plug W9P2 Signal Locator.)

Figure 3B-6. Cable Plug WI9P2 Signa' Locator

ATN LEVEL LOCK

HET HET ATN HET
+5Y NC O E <] A

ATN BAND LOCK

ATN 40A ATN ATN
2 00Ut o

HET SW BND

10 § 5 +20v RPP RPP
OUT IN OUT ATN RESET SENSE

2 T@@@ @\@ @@@W@@\T@@\@ \50
ATN H L HET | 408 40B\ 40A\ 30 \ 30 \ 10 RPP \ HET SW
SENSE| C |ouT m IN  \IN \OUT \IN IN INT GND
DBLR
HET ATN  SW ATN  ATN 20 ATN +20V  RPP
comnm B 4 ouT LEVEL 3 0UT BAND IN ATN  RELAY
DBLR TRIG TRIG

7.
EI ena'?ne VO tmeter.)

8. Voltage should read approximately +2.5 to +5.5 Vdc.
(&) i HZj to repeat measurement.)

Check Low State

Y e (B (B (D
10. g%jse%% bl}:
. gg:]er(l:%?e Tmeter.)

12. Voltage should read approximately -0.5 to +1.5 Vdc.
&3 to repeat measurement.)

13. Record test results.

i4. Return to foldout: . .
@ Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST RPP RESET

BiT. BLO;:K_r—
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A17 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A17.04

Run time: 2 min. -

Set-up time: 2 min. HET CONTROL
g1t~

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A17 on Heterodyne Switch control line.

Switch @Q_VEEP to Standby: '
¢ Remove right side cover from instrument. (Refer to

table on foldout in MECHANICAL PROCEDURES for
removal information).

@ Disconnect cable W9 from module at A17J3.

@ Plug end of W9 into 58 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug WOP2.

% CAUTION §

To prevent damage to the Control Section, do not
permit the exposed pins on the test connector to
short circuit.

Connect VM probe: )

¢ Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.

@ Connect alligator clip to VM IN (A4TP1). (See Al17
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on.
shift Key unti

[8)
"100.000000MZ  -140.0DM" appears,
to override 20 second reset test.

Heterodyne Switch Control Line

Check High State

4, =§B§E!IISFE§§EI B (01O
o specify high state.
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A17 MODULE DIAGNOSTICS

> gaegg bit.

6. Connect "M probe to test connector line HET SW (CON-
TROL ( Snn (See Figure 3B-5. Cable Plug W9P2 Signal

Locator

Figure 38-5. Cable Plug W9P2 Signal Locator

HET SW BND

10 5 § +20V RPP RPP
OUT IN OUT ATN RESET SENSE

ATN BAND LOCK

ATN 40A ATN ATN
2 00Ut 0o 4

ATN LEVEL LOCK

HET HET ATN HET
+5Y NC D E ) A

)2 » @ @ 8 5\] O @ g Q
afN /HET a/B | HET | 408 408 40A 30 RPP HET SH
5 FSENSE| C |ouT N ouT \ In INT \  6ND
HET DAL
SW HET ATN Sk CUUATN TN 20 ATN 20 20V APP
CONTROL B4 OUT  LEVEL OUT BAND IN  ATN  RELAY
DBLR  TAIG TRIG

} io ena%ie voitmeter.)

8. Voltage should read approximately +2.5 to +5.5 Vdc.
(=) to repeat measurement.)

Check Low State

E:I%L:{g_n;gljf}t;glg\'i"(?-él%%ate. )@
10. EZ_;JSE%% bq?p
11 E%]er%e voltmeter.)

12. Voltage should read approximately =0.5 to +1.5 Vdc.
(5] to repeat measurement.)

13. Record test results.

14. Return to foldout: . .
¢ Determine next task by comparing test results to condi~

tions shown in each | |resuLt for TEST HET CON~
TROL BIT. emgv_u—
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Al17 MODULE DIAGNOSTICS

Type: Module Substitution A17.05

Run time: g

Set-up time: 22 min. SUBSTITUTE
A7

Connect Substitute Module

1. Refer to table shown on foldout in MECHANICAL PRO-
CEDURES to locate A17 Module removal and replacement
procedures.

2.  Returnto A17 MODULE SUBTITUTION on foldout.
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A17 MODULE DIAGNOSTICS

Type: Substitute Module Test A17.06
Run time: Conditional ot
Set-up time: Conditional SUB A17

The A17 failure conditions for arriving at this task are
described below. Follow the nrocedure for the condition which
best fits your module.

Condition 1: A17 INPUTS VERIFICATION indicated A17
failure.

Condition 2 instrument Level Self Test indicated A17
failure.

Condition 3: Module Level Diagnostics (MLD) for Al4,

A16, or A19 indicated A17 failure.

Condition 1

1. 1F[N_%!E§] ?BESEI"AgE!E! )
old shift key unti

"100.000000MZ -140.0DM" appears, to override 20
second reset test.)

2 GHEDCePCL) () 3 )23 EHD
3. When "DIAG DONE HIT MSSG .V1'" appears:
® Use Cg_S;S:Gj to scroll through messages.
@ Record error code(s) displayed for A17. If "TEST 1 OF
A17 (PASSED or FAILED)" is not displayed, rerun test.

4. Return to foldout: . )
@ Determine next task by comparing test results to condi-

tions shown in each | |ResuLt for TEST SUB A17.
Condition 2

BLOFEJ——
1. i!rﬂ_%!B] ??ESE! ] (SHIFT)
Hold sha ey unti

"100.000000MZ  -140.0DM" appears,
to override 20 second reset test.)

2. CSHFET) (B8P (30 (3 (o) HZD
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A17 MODULE DIAGNOSTICS

3. When "WAITING FOR SET-UP 1 .V24" appears:

® Connect BNC Tee connector, from On-Site Service Kit,
to "FM/$M INPUT" (see ILD foldout for set-up
diagram).

& Connect a coax cable from Tee connector to "MOD
OUTPUT"

® Connect a coax cable from Tee to "AM/PULSE INPUT".

® (HZ ] to continue test.

4,  When "DIAG DONE HIT MSSGS .VI'" appears:
® Use | gsgg J to scroll through messages.
o Record any error code(s) displayed for A17.

5. Return to foldout: ) )
® Determine next task by comparing test results to condi-

tions shown in each | [pesuLtb== for TEST SUB A17.

uinll

1. Rerun test which indicated A17 failure.

Condition 3

2. Record test result.

3. Return to foldout: ] i
@ Determine next task by comparing test results to condi~

tions shown in each | |pesuLt for TEST SUB A17.

BLD;:iJ_-
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A17 & A18 THEORY OF OPERATION

3B~5. A17 REGULATORS/ATTENUATOR DRIVERS
MODULE
A18 RECTIFIER/FILTER MODULE

COMMENT

It is not essential to understand the internal
operation of a module to make an on~-site repair.

Power Supply

The HP 8642 requires five regulated power supplies for opera-
tion: +50, +15, +5, -5 and -15 Vde. The A18 Module full-
wave rectifies the outputs from the Power Transformer TL
Each sup'igly line is low-pass filtered and fused on the Al8
Module. The +15 and ~15 volt lines are switched open when the
i key on the Front Panel is switched to the Standby
position. The rectifiers and filters remain active whenever line
power is connected to the instrument.

Series~pass type regulators on the A17 Module provide level
regulation for each supply line. Bias and reference voltages for
each regulator are provided by the +15 and -15 volt supplies.
The outgut level of each regulator is sensed on the A5 Assembly
and fedback to control the series-pass element. This requires the
supply signal to be present on the A5 Distribution Assembly for
the regulator to operate. Each regulator is provided with over-
voltage protection at its output.

The drivers portion of the A17 Module provides the proper drive
signals to control the attenuators and RF switches in the instru-
ment. It also drives the relay for the reverse power protection
circuit. The A17 Module senses which attenuator module it is
driving and provides continuous state signals to the A16 Module
andd ulsed, drive signals to the A16 (option 003) and A19
modules.

See the A17 and A18 MODULES SIMPLIFIED BLOCK DIA-
GRAMS for further understanding of the internal operation of
these modules.
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A18 MODULE SIMPLIFIED

BLOCK DIAGRAM
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A17 MODULE SIMPLIFIED BLOCK DIAGRAM

POWER SUPPLY DIAGNOSTICS

A17 & A18 MODULE SUBSTITUTION POWER SUPPLY 1/0 SIGNALS DIAGRAM

P/0 P/0
A17 A17 1. A18 RECTIFIERS/FILTERS CHECK.
W13 W10
94 OVEN SENSE 92 60 10
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- > 34 > PS.08
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- > 9-
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Fiqure3B-100. A18 Rectifier/Filters Module and P/O A17 Power Supply Regulators/Attenuator Drivers Module Diagnostics.
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CONTROL SECTION DIAGNOSTICS

3C-1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MI D) contained in this
section are used to further interrogate the Control Section
Modules: A1 Keyboard/LCD Display Module, A3 Processor/
Memory Module, and A4 Latch Module. The objective is to
isolate the failure indicated for this section to a module or to a
part on which the Control Section depends for operation.

NOTES

At this level of testing, it is assumed that the
Power Supply is operational. If there is any doubt,
turn to the Power Supply Section to begin
troubleshooting.

If Test 4 of A3 failed (error message US506)
check that A3S2, is in its PROTECTED position.
{See CONTROL SECTION CONNECTOR
LOCATOR diagram on the foldout at the end of
this section to locate A3S2.) If A3S2 is not in its
PROTECTED position, move it to that position
now and rerun the Instrument Level Diagnostics
If A3S2 is in its PROTECTED position, procede
with the Control Section Diagnostics.

Test Instructions

1. The instrument’s Top Cover must be removed to run many
of these tests. (Refer to the table shown on the foldout in
MECHANICAL PROCEDURES to locate instructions.)

2. The last page in this group of tests is a foldout and should
be pulled out now.

3. Testing in this section is divided into three parts, one part
for each of the three Control Section modules: A4, A3, Al.

4.  Begin the Control Section Diagnostics by reading the next
page.

3C-1
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A4 MODULE SUBSTITUTION

3C-2. INTRODUCTION

The first step in isolating a Control Section failure is to sub-
stitute in a known good A4 Module from the On-site Service

Kit.

Ad Substitution Instructions

I
2.

Find A4 MODULE SUBSTITUTION on the foldout.

Use the Task Sequence Diagram, shown under A4
MODULE SUBSTITUTION, to direct you through the
substitution process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged in this section. Turn to the page indicated and
complete the procedure.

After completing the procedure, return to the Task
Se(i(uence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown on the
diagram.

NOTE
The CONTROL SECTION 1/0 SIGNALS DIA-

GRAM shows all parts which the control modules
depend on for operation.
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A3 MODULE SUBSTITUTION

CTL.01

60 10

3C~-3. INTRODUCTION A3 SUBSTI-

TUTION

To isolate a Control Section failure to the A3 Module, substitute
in 2 known good module from the Cn-Site Service Kit.

A3 Substitution Instructions

I
2.

Find A3 MODULE SUBSTITUTION on the foldout.

Use the Task Sequence Diagram, shown under A3
MODULE SUBSTITUTION, to direct You through the
substitution process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they appear in
this section. Turn to the task indicated and complete the
procedure.

After completing the procedure, return to the Task
Seci(uence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown on the
diagram.
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A1 MODULE SUBSTITUTION

CTL.02

3C-4. INTRODUCTION a1 SuasHI-

TUTION

To isolate a Control Section failure to the A1 Module, substitute
in a known good module from the On-site Service Kit.

A1 Substitution Instructions

1.
2.

Find A1 MODULE SUBSTITUTION on the foldout.

Use the Task Sequence Diagram, shown under Al
MODULE SUBSTITUTION to direct Kou through the
substitution process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered in the order in which they are arranged in this
section. Turn to the task indicated and complete the
procedure.

After completing the procedure, return to the Task
uence Diagram on the foldout and determine the next
tas to be performed.

Begin now by performing the first task shown on the
diagram.
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CONTROL SECTION DIAGNOSTICS

Type: 4, Voltage Measurements CTL.03

Run time: 2 min.
Set~up time: 0 min. TEicT:cM -

External DC voltmeter is used to test power supply levels at A4

Module.

Run Test

1.  Turn instrument on.

2. Connect external DC voltmeter ground lead to A4 Module
at A4TP2 (GND). %See CONTROL SECTION CONNEC~
TOR LOCATOR on foldout to locate ground post.)

3.  Measure power supply voltage levels:
® Connect test probe to A4 Service Test Points , pins 1, 2

and 4 (see Figure 3C-1. A4J1 Service Test Point Signal
Locator).
Figure 3C-1. A4J1 Service Test Points
Signal Locator
Ug-16 Sh FLAGSA SSIZEE LHWA
Us-15 UB-19 \ GUAL LLWA / +5V GND -15V +15V
PSS S S b b i i AT
i A4
4. Record test results.
5. Return to foldout.

® Determine next task by comparing test results to condi~

tions shown in each | lpesuit for TEST A4 Vdc.

BLO;:ﬁ_r—-
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CONTROL SECTION DIAGNOSTICS

Type: Module Tests CTL.04
Run time: Conditional F\
Set-up time: Conditional TEST A4

AN kit

The Control Section failure conditions for arriving at this task
are described below. Follow the procedure for the condition
which fits your instrument.

Condition 1: Instrument Level Diagnostics (ILD) indicated
Control Section failure.

Condition 2: Module Level Diagnostics (MLD) for another
module indicated Control Section failure.

Condition 3: Instrument must be set to a specific operating
condition to detect Control Section failure.

Condition 1

NOTE

If you were sent to the Control Section because the
instrument was unable to complete the Instrument
Level Self Test, return to the foldout now and
proceed with the A4 substitution process.

et

old shift key unti
"100.000000MZ  ~140.0DM" appears,
to override 20 second reset test.

2. CHFO) GO ) )o@,

3. When "WAITING FOR SET-UP 1 .V24"appears: )

® Connect BNC Tee connector, from On-Site Service Kit,
to "FM/®M INPUT" (see INSTRUMENT LEVEL DI-
AGNOSTICS foldout for set-up diagram).

® Connect a coax cable from Tee connector to "MOD
OUTPUT"

® Connect a coax cable from Tee to "AM/PULSE INPUT"

® (HZ] to continue test.

4.  When "DIAG DONE HH}11T MShSGS VI" appears:
® Use ( gSSE J to scroll through messages.
® Record test results.

5. Return to foldout.
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CONTROL SECTION DIAGNOSTICS

Condition 2

1.  Rerun test which indicates Control Section failure.
2. Record test results.

3. Return to foldout.

Condition 3

1. Set instrument to operating condition which causes Control
Section failure.

2. Record instrument set-up and error message(s).

3. Return to foldout.
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CONTROL SECTION DIAGNOSTICS

Type: Module Substitution CTL.05
Run time: 0
Set-up time: 2 min. SUBSTITUTE

Ad

Substitute Module

1. Switch instrument to Standby.

2. Remove A4 Module from instrument. (Refer to table on
foldout in MECHANICAL PROCEDURES for location of
removal information.)

3. Replace A4 Module with a known good module from On-
Site Service Kit.

4.  Turn instrument on.

5. Return to foldout.
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CONTROL SECTION DIAGNOSTICS

Type:
Run time:
Set-up time:

Module Tests CTL.66

Conditional =
T

Conditional Mgg&gua

Test operation of substitute module by repeating test(s) per-
formed on module before substitution.

Condition 1:

Condition 2:

Condition 3:

Condition 1

Instrument Level Diagnostics (ILD) indicated
Control Section failure.

Module Level Diagnostics (MLD) for another
module indicated Control Section failure.

Instrument must be set to a specific operating
condition to detect Control Section failure.

1. (SHET) (sPel) () () (@) (HD).

2. When "WAITING FOR SET-UP 1 V24" appears:
¢ Connect BNC Tee connector, from On-Site Service Kit,
to "FM /®M INPUT" (see INSTRUMENT LEVEL DI-
AGNOSTICS foldout for set-up diagram).
® Connect a coax cable from Tee connector to "MOD

OUTPUT

® Connect a coax cable from Tee to "AM/PULSE INPUT"
@ (HZ) to continue test.

3 Wk%jan "DIAG DONE 11HIELT MShSGS VI" appears:
o Use | gs{g% J to scroll through messages.
® Record test results.

4.  Return to foldout. _ ‘
& Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB

MODULE. BLOt’:K_‘-—
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CONTROL SECTION DIAGNOSTICS

Condition 2

I.  Rerun test which indicates Control Section failure.
2. Record test results.

3. Return to foldout. . _
@ Determine next task by comparing test results to condi-

tions shown in each | [pesuLt for TEST SUB

MODULE. BLO(’il(_r—

Condition 3

1.  Set instrument to operaiing condition which causes Control
Section failure.

2. Record instrument set-up and error message(s).

3. Return to foldout: ) .
¢ Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB

MODULE. BLDF_K_J———
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CONTROL SECTION DIAGNOSTICS

Type: 4; Voltage Measurements CTL.07
Run time: 2 min.
Set-up time: 0 min. TEST 43

External DC voltmeter is used to test power supply levels at A3
Module.

Run Test
1. Turn instrument on.

2. Connect external DC voltmeter ground lead to A4 Module
at A4TP2 (GND). %See CONTROL SECTION CONNEC-
TOR LOCATOR on foldout to locate ground post.)

3. Measure power supply voltage levels:
@ Connect test probe to A3 Service Test Points (see Figure
3C-2. A3J4 Service Test Point Signal Locator).

Figure 3C-2. A3J4 Service Test Point
Signal Locator

f | A3

ROM 1| ROM 3 LDs

CLK ugs
+5V RAM 14 ROM 2 ROM 4 LATCH CONTROLLER
SEL SEL SEL LWR RESET

4.  Record test results.

5. Return to foldout. ] .
® Determine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST A3 Vdc.

BLO(,I_EJ-—

3c-11



CONTROL SECTION DIAGNOSTICS

Type: Module Substitution CTL.08

Run time: 1 min.

Set-up time: 3 min. SUBSTITUTE
A3

In order for the instrument to operate correctly with substitute
A3 Module, it is necessary to transfer Calibration Data from
instrument’s A20 Calibration Module to substitute A3 Module.

Substitute Module

1.
2.

Switch instrument to Standby.

Remove A3 Module form instrument. (Refer to foldout in
MECHANICAL PROCEDURES to locate removal
information.)

Replace A3 Module with a2 known good module from On-
Site Service Kit.

Down-Load Cal Data

Use adequate Electrostatic Discharge Techniques
when handling the 420 Calibration Module.

Remove A20 Calibration Module from Rear Panel. (Refer
to table on foldout in MECHANICAL PROCEDURES to
locate removal information.)

Check that switch S1 on A20 Module is switched
up to its "PROTECTED"” position.

The Calibration Data stored on the A20 Module
and in the instrument will be destroyed by misap-
plied electrical signals.
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CONTROL SECTION DIAGNOSTICS

11

12.

Switch instrument to Standby.

Connect A20 Module to A3 Module at A3J3 (see CON-
TROL SECTION CONNECTOR LOCATOR on foldout).

Turn instrument on.

When "100,000000 MZ = -140.00 DM" appears:

@ Slide switch on left side of A3S2 (on A3 Module) back
toward rear of instrument gsee CONTROL SECTION
CONNECTOR LOCATOR on foldout).

When "TRANSFER VERIFIED .U613" appears:

e Slide A3S2 forward, toward front of instrument to
protect A3 Module’s memory.

Switch instrument to Standby and remove A20 Module.
Replace A20 Module on Rear Panel of instrument.

Return to foldout.
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CONTROL SECTION DIAGNOSTICS

Type: 4, Voltage Measurements €TL.09
Run time: 2 min.
Set-up time: 6 min. TE%CM

External DC Voltmeter is used to check power supply levels at
inputs to A1 Module.

Run Test

1.
2.

Turn instrument on.

Connect external DC voltmeter ground lead to A4 Module
at A4TP2 (GND). ;See CONTROL SECTION CONNEC-
TOR LOCATOR on foldout to locate ground post.)

Opening the Front Panel without following the
instructions presented in the MECHANICAL
PRECEDURES section may cause damage to the
Front Panel

Measure voltage levels at A1A1 J1: )
® Open Front Panel (Refer to table on foldout in
CHANICAL PROCEDURES to locate Front Panel

information). i

©® Access signals from solder-side of A1A1 J1. (See CON~
TROL SECTION CONNECTOR LOCATOR on foldout
to locate A1A1J1) .

@ Voltage levels and locations are shown in Figure 3C-3,
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CONTROL SECTION DIAGNOSTICS

Figure 3C-3. Connector A1A1 J1 Signal Locator

X1
X3

8"
i

X2 2
‘18.
qr

w0,
BND —_ o o WD

RESET LCO (L) \9 G_/LIGHT (B]
SI3(H) — " DISP BUSY (L)

818 (H) ~—— g @———SI6(H)
S110 (H) ~—— ¢ @———SI8 (H)

/M
W

SI0 {H) SI1 (H)
CSALL (L) C(H) /D (L)
S17 () :g o— .

ON/STB SW ———g @—SI2(H)

ROW 2 — O~ coL 1
coL 2 © G— ROW ©
ROW 7 -0 G RESET

RPG {L)

ROW 6§ —© G\Rou s
AOW 4 —© G\aow
coL 3—O O——__
coL 5—-——-—0 G\CUL
scK (L) ——© G\RDN

RESET KEYS (L)

O

KEY
/0 DOWN (L)

APP CHANGE (L) 5o G:g\gps DIR

» ok O W

4.  Record test results.

5. Return to foldout. . '
¢ Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST A1l Vde.

BLO;:_K_,——
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CONTROL SECTION DIAGNOSTICS

Type: Module Substitution CTL.10
Run time: 0
Set-up time: 10 min. SUBSTITUTE

Al

Substitute Module

Switch instrument to Standby and disconnect power plug.

Remove Al Module from instrument. (Refer to table on
foldout in MECHANICAL PROCEDURES for location of
removal information).

Replace module with a known good A1l Module from On-
Site Service Kit.

COMMENT
To set-up the substitute Al Module for testing,
simply connect cables at AIAI JI and AI1A1 J3 on
substitute module and attach module to front panel
with four nuts (1 at each corner).

Return to foldout.
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CONTROL SECTION DIAGNOSTICS

Type: Module Substitution CTL.11
Run time: 0 .
Set-up time: 2-4 min. coNNECT

Replace Module

1.

Switch instrument to Standb Sxf you are replacing Al
Module disconnect line power also

Remove substitute module from instrument and return to
On-Site Service Kit.

Replace instrument’s module in instrument. (Refer to
foldout in MECHANICAL PROCEDURES to locate re-
placement information.)

Turn instrument on.

Return to foldout.
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A1, A3, A4 MODULE SIMPLIFIED BLOCK DIAGRAM A4 MODULE SUBSTITUTION A1 MODULE SUBSTITUTION CONTROL SECTION 1/0 SIGNALS D |AGRAM
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Figure 3C-100. A1,A3 AND A4 Control Section Diagnostics.
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A2 MODULATION MODULE

3E-1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the A2 Module. The
objective is to isolate the failure indicated for this module to the
module itself or to a part on which it depends for operation.

NOTE

At this level of testing, recommendations for fur-
ther action are made on the assumption that the
INSTRUMENT LEVEL DIAGNOSTICS (ILD)
showed no failures for modules A01, A03 or A04.
(For information on using the on-site diagnostics,
refer to the INTRODUCTION section of this

manual,)
é CAUTION %

When tightening the coax cable connectors, do not
exceed a torque of 1.0 Nm or .74 ft-lbs (slightly
tighter than finger tight).

When coax cables are disconnected from instru-
ment, do not allow loose ends to come in contact
with any exposed circuitry susceptible to short
circuiting.

Test Instructions

1. The instrument’s Front Panel must be opened to run many
of these tests. (Refer to the table on the foldout in
MECHANICAL PROCEDURES to locate instructions.)

2. The last page in this group of tests is a foldout and should
be pulled out now.

3. Proceed to the next page to begin the A2 MLD.
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A2 MODULE SUBSTITUTION

3E-2. INTRODUCTION

NOTE

If a known good module is not available, proceed to
the next Nz)age A2 INPUTS/OUTPUTS VERI-
FICATION.

The first step in isolating an A2 failure is to substitute in a
known good module from the On-Site Service Kit.

A2 Substitution Instructions

I
2.

Find A2 MODULE SUBSTITUTION on the foldout.

Use the Task Sequence Diagram, shown under A2
MODULE SUBSTITUTION, to direct ?'ou through the
substitution process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according ot the order in which they appear in
this section. Turn to the task indicated and complete the
procedure.

After completing the procedure, return to the Task
Seiuence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown on the
diagram.




A2 INPUTS/OUTPUTS VERIFICATION

A2.01
50 T0

3E~-3. INTRODUCTION INPUT/OUTPUT

VERIFICATION

If a2 known good A2 Module is not available, or if you were not
able to isolate the failure using the A2 MGDULE SUBSTITU~-
TION procedure, the Task Sequence Diagrams (shown under A2
INPUTS/OUTPUTS VERIFICATION) should be used to check
each signal path into the A2 Module.

A2 Inputs/OQOutputs Verification Instructions

L

Find A2 INPUTS/OUTPUTS VERIFICATION on the
foldout.

The Task Sequence Diagrams, shown under A2 INPUTS/
OUTPUTS VERIFICATION, are separated into four
checks: Modulation Input/()utput Ports, Audio to In-
strument, Control signals, and Power Supply signals.

Use the Task Sequence Diagrams to guide you through the
verification process. Each Task Arrow shown in a diagram
contains a task number and task title. The tasks are num-
bered according to the order in which they appear in this
section. Turn to the task indicated and complete the
procedure.

After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be pertformed.

Begin now by performing the first task shown under
1. MODULATION I/0 PORTS CHECK.

NOTE

The A2 MODULE 1I/0 SIGNALS DIAGRAM
shows all parts directly associated with modulation.
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A2 MODULE DIAGNOSTICS

Type: I; Modulation Self Test A2.02

Run time: I ' min.
Set-un time: in. TEST A2
et-up time I min ST

Run Test

NSTR PEESE! ) (SHIFT !
E’;io!(’[ shif{ key unti

"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

(SHIET ) (sPCL) (3) (3) (1) (& (HZ).

“When "WAITING FOR SET-UP 1 V24" appears:

@ Connect BNC Tee connector, from On-3Site Service Kit,
to "EM/®M INPUT". (See foldoui in INSTRUMENTY
LEVEL DIAGNGSTICS (iLD) for set-up diagram.)

© Connect a coax cable from Tee connector to "MOD
QUTYPUT™

® Connect a cable from Tee to "AM/PULSE INPUT".

® ((HZ]J to continue test.

When "DIAG DONE  HIT MSSG: V1" appears:
& Use C@S_G__—) to scroll through messages.
® Record error code(s) displayed for A2.

COMMENT

If any error codes are displayed for modules AQ1,
A03, or A04, you need to isolate those failure(s)
before performing the A2 MODULE SUBSTITU-
TION. (Refer to INSTRUMENT LEVEL DIAG-
NOSTICS to determine correct order for
troubleshooting modules.)

Return to foldout: ] ’
® Determine next task by comparing test results to condi~

tions shown in each RESULT for TEST A2

MOCDULE. BLOl’:K_r—
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A2 MODULE DIAGNOSTICS

Type: Module Substitution A2.03

Run time: 0

Set-up time: S min SUBSTITUTE
A2

The following describes the technique for connecting a known
good A2 Module without removing the A2 Module in the
mstrument.

6.
7.

onnect Substitute Module

C
L.
2

Switch instrument to Standby.

Disconnect all cables to A2 Module, W14 W17 through 22
and W33, (See A2 MODULE CABLE CONNECTION
LOCATOR on foldout)

@ Clip cable ties holding cable bundle to module ties.

Without removing A2 Module from instrument, carefully
lay substitute A2 Module against A2 Module in instrument.

Connect cables W14, W17 through 22 and W33 to sub-
stitute module.

Jivot substitute A2 Module away from A2 [Module in

instrument.

@ Support from cables should allow substitute module to be
placed in a free standing position.

If circuit side of substitute A2 is permitted fo
contact A2 Module in instrument, damage could
result to either module. If Front Panel contacts
substitute A2 Module, damage could vresult to
substitute A2 Module.

Carefully turn instrument on.

Return to foldout.
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A2 MODULE DIAGNOSTICS

Type: Substitute Module Test A2.04

Run time: 1 min. O~

Set-up time: 1 min. su8
Lz —

Test o(feration of substitute A2 Module by repeating test per-
formed on A2 Module before substitution.

Do not allow Front Panel to swing against sub-
stitute A2 Module while instrument is turned on.

Run Test
1. ! l?%l% ?BESE! ) (SHIET)
old shift key unti
"100.000900M7Z -140.0DM" appears,

to override 20 second reset test.)

(SHET J (SECL) (3] (3 (13 (&) (HZ)

3. When "WAITING FOR SET~UP 1 V24" appears:
® Use same set-up as in previous test.

4. When "DIAG DONE  HIT MSSGS .V1" appears:
o Use C@S@j to scroll through messages.
® Record error code(s) displayed for A2.

5. Return to foldout: ) 4
¢ Determine next task by comparing test results to condi-

ad

tions shown in each %ESULT for TEST SUB A2.

LUIC_K_,-—
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A2 MODULE DIAGNOSTICS

Type: Additional A2 Tests A2.05
Run time: Conditional mc
Set-up time: Conditional TEST A2

The A2 Module failure conditions for arriving at this task are
described below. Follow the procedure for the condition which
fits your module.

Condition 1: Instrument Level Diagnostics indicated A2
failure.
Condition 2: Failure indicated for another module appears

to be modulation related.

Condition 3: Instrument must be set to a specific operating

condition to detect A2 failure.

Condition 1

- IR (D
old shift key unti

"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

(SHET) (SPCL) (3) (3) (0 (HZ)

When "WAITING FOR SET-UP 1 .V24" appears:

¢ Connect BNC Tee connector, from On-Site Service Kit
to "FM/®M INPUT" (see foldout in INSTRUMENT
LEVEL DIAGNOSTICS (ILD) for set-up diagram).

@ Connect a coax cable from Tee connector to "MOD
OUTPUT"

® Connect a coax cable from Tee to "AM/PULSE INPUT".

@ (HZ ) to continue test.

When "DIAG DONE HIT MSSGS V1" appears:
® Use C%ssg J to scroll through messages.
® Record error code(s) displayed for A2.

COMMENT

If any error codes are displayed for modules A01I,
AO03, or A04, you need to isolate those failure(s)
before performing the A2 MODULE SUBSTITU~
TION. (Refer to INSTRUMENT LEVEL DI-
ANOSTICS to determine correct order for
troubleshooting modules.)

Return to foldout.
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A2 MODULE DIAGNOSTICS

Condition 2

Kerun test which generates modulation related failures.

2. Record test results.

3. Return to foldout.

Condition 3

. Set instrument to operating condition which causes A2
failure.

2. Record instrument set~up and error message(s).

3. Return to foldout.
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A2 MODULE DIAGNOSTICS

Type: Additional Substitute A2.06

A2 Tests TEST
Run time: Conditional SUB_ A2
Set~-up time: Conditional ELRTHER

Test operation of subtitute A2 Module by repeating test(s) per-
formed on A2 Module before substitution.

Condition 1: Instrument F.evel Diagnostics indicated AZ
failure.
Condition 2: Failure indicated for another module appears

to be modulation related.

Condition 3: Instrument must be set to a specific operating
condition to detect A2 failure.

Condition 1

: —
Hold shiff XKey unti
"100.000000MZ -140.6DM" appears,
to override 20 second reset test.)

2. CGHEOCGCPRO OO OaEn

3. When "WAITING FOR SET-UP 1 V24" appears:

¢ Connect BNC Tee connector, from On-Site Service Kit
to "FM/®M INPUT" (see foldout in INSTRUMENT
LEVEL DIAGNOSTICS (ILD) for set-up diagram).

@ Connect a coax cable from Tee connector to "MOD
OQUTPUT™.

® Connect a coax cable from Tee to "AM/PULSE INPUT".

® (HZ ] to continue test.

4. When "DIAG DONE HIT MSSGS V1" appears:
® Use { gSSE J to scroll through messages.
© Record error code(s) displayed for A2.

COMMENT

If any error codes are displayed for modules AOI,
A03, or A04, you need to isolate those failure(s)
now.

5. Return to foldout: _ )
© Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB A2

FURTHER. BLOIC'K_J—-
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A2 MODULE DIAGNOSTICS

Condition 2

1. Rerun test which generates modulation related failures
2. Record test results.

3. Return to foldout. . .
@ Determine next task by comparing test results to condi-

tions :zhown in each RESULT for TEST SUB A2

FURTHER, BLOFK_J—-

Condition 3

1. Set instrument to operating condition which causes A2
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout. ‘ .
® Determine next task by comparing test results to condi~

tions shgwn in each RESULT for TEST SUB A2

FURTHER. BLOF.K_J'_
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A2 MODULE DIAGNOSTICS

Type; Cable Connection A2.07

Run time: 0 min. Leowmee~

Set-up time: S min. A2
TQMODULE

Connect Module

1. Switch instrument to Standby.

2.  Disconnect cables W14, W17 through W22 and W33 from
substitute A2 Module.

3. Reconnect cables W14, W17 through W22 and W33 to A2
Module and replace cable ties holding cable bundles to
module with ties provided in On-Site Service Kit.

4. Turn instrument on.

5.  Return substitute A2 Module to On-Site Service Kit.

6. Return to foldout.
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A2 MODULE DIAGNOSTICS

Type: 1; Modulation Self Test A2.08

Run time: I min.

Set~up time: 1 min. TEST MOD
PORTS _—~

This is the same test used to test A2 Module during module
substitution process. If you made an accurate record of test
results for that test, it is not necessary to rerun test now; instead
proceed directly to step 5.

Run Test

1. { ?NST? PRESET 3 (SHFT )
old shaft key unti
“100.000000MZ ~-140.0DM" appears,
to override 20 second reset test.)

2. (SHET)(SPCL) (3] (3) (13 (&) (HZ)

3. When "WAITING FOR SET-UP 1 V24" appears:

© Connect BNC Tee connector, from On-Site Service Kit
to "FM/®M INPUT" (see foldout in INSTRUMENT
LEVEL DIAGNOSTICS (iLD) for set-up diagram).

@ Connect a coax cable from Tee connector to "MOD
OUTPUT"

6 Connect a coax cable from Tee to "AM/PULSE INPUT".

@ ((HZ ] to continue test.

4. When "DIAG DONE  HIT MSSGS V1" appears:
® Use { gESE ] to scroll through messages.
® Record error code(s) displayed for A2.

5. Return to foldout:

® Determine next task by comparing test results to condi-

tions shown in each | |pesuLt E==for TEST MOD PORTS.

BLO;:_K_J—-

3E-12



A2 MODULE PIAGNOSTICS

Type: 1; Modulation Self Test A2.09
Run time: ! min. TES
Set-up time: 6 min. CABLE

LE2Y

Cable W21 is tested by by-passing it during testing.

Run Test
L. W)’ -7 ) (SHFT)
shift kKey until
"100.000000MZ -140.0DM" appears,

to override 20 second reset test.)

2. (SHET) (SPCL) (3] (3) (1) () (HZ)
3. When "WAITING FOR SET-UP 1 V24" appears:

@

Connect "FM /M INPUT", "MOD OUTPUT" and "AM/
PULSE INPUT" same as prev1ous test.

4. Test cable W21:

@

@

@ Disconnect cable W21 from A2 Module at A2J8 (see A2
MODULE CABLE CONNECTION LOCATOR on fold-
out) and from A6 Module at A6A2 J3 (sce Top View
Diagram on inside of Top Cover to locate W21 connec-
tion on A6 Module). (See table on foldout in
MECHANICAL PROCEDURES to locate Top Cover
removal information.) . )
Substitute test coax cable from On-Site Service Kit
between A2J8 and A6 Medule at A6A2 J3.

((HZ ) to continue.

5. When "DIAG DONE HIT MSSGS V1" appears:

e
®
®

%econnect cable 'WZ}1 t%modllﬂes A2 and A6.
se | gsgg } to scroll through messages.
Record error code(s) displayed for A2.

6. Return to foldout:

®

Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST CABLE W21.

BLOFLI'_-
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A2 MODULE DIAGNOSTICS

Type: 1; Modulation Self Test A2.10

Run time: 1 min.

Set~up time: 8 min. ABBL‘Esmwu.
e 6 19~

Cables W17 W18 and W19 are tested by separately by-passing
each cable and rerunning test.

Test Cable W19

I

shift key until

0
00.000000MZ ~140.0DM" appears,

to override 20 second reset test.)

(SHIET ) (SPCL) (3] (3] (1) (&) (HZ)

¢

-]

When "WAITING FOR SET-UP 1 V24" af)pears:

Disconnect BNC Tee connector from "FM/$M INPUT"
leave BNC cables connected to "MOD OUTPUT" and
"AM/PULSE INPUT" as in previous test.

Connect BNC-to-SMC adapter, SMC barrel adapter, and
test coax cable (from On-Site Service Kit} to Tee
connector.

Connect substitute cable:

(]

®

®

Disconnect cable W19 from A2 Module at A2J5. (See
A2 MODULE CABLE CONNECTIONS LOCATOR on
foldout to locate A2J5.)

Connect the coax cable from Tee connector to A2
Module at A2J5.

(HZJ to continue.

When "DIAG DONE HIT MSSGS .V1" appears:

®
®
®

%econnect cable Wl%t%Az I\tfllodule‘
se | gSSQ J to scroll through messages.
Record error code(s) displayed for A2.

Test Cable W17

6.
7.

Repeat steps 1 and 2.

®

When "WAITING FOR SET-UP 1 V24" %Pgearsz

Disconnect BNC cable from "MOD OUTPUT" and con-

nect to "FM /&M INPUT".
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A2 MODULE DIAGNOSTICS

Connect substitute cable:

& Disconnect cable W17 from A2 Module at A2J7.

¢ Connect loose end of test cable to A2 Module at A2J7.
o [HZ ]} to continue test.

When "DIAG DONE HIT MSSGS .V1" appears:
@ Reconnect cable W17 to A2 Module.

® Use | gSSE J to scroll through messages.
& Record error code(s) displayed for A2.

Test cable W18

10.
11

12.

13.

14.

Repeat steps 1 and 2.

When "WAITING FOR SET~UP 1 .V24" appears:
o Disconnect BNC cable from "AM/PULSE INPUT" and
connect to "MOD OUTPUT".

To connect substitute cable:

¢ Disconnect cable W18 from A2 Module at A2J2.

@ Connect loose end of test cable to A2 Module at A2J2.
o {HZ ) to continue test.

When "DIAG DONE HIT MSSGS V1" appears:
® Reconnect cable W18 to A2 Module.

¢ Use | gSSE J to scroll through messages.
® Record error code(s) displayed for A2.
NOTE

If tests did not pass for any of the cable substitu~
tion attempts, you should have gotten the same
error set for each test. If you did not get the same
errors, recheck cable connections and rerun test,

Return to foldout: ) .
® Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST CABLES

W17,18 and 19. awt{:x_,—

3E-15



A2 MODULE DIAGNOSTICS

Type: 2; Audio Output Levels A2.11
Run time: 30 sec. TEST
Set-up time: 6 min. AUDIO to AG,
Run Test
' EREPED [SED
shift key until
"100.000000MZ -140.0DM" appears,

to override 20 second reset test.)

2. (SHET) (SPCl) () 3 () () HZ)

3 When "WAITING FOR SET-UP 1 .V24" appears:
® Disconnect cable W22 from A13 Module at A13A2 J4
(SeeA '{gg) View Diagram inside Top Cover to locate W22
on

® Connect cable W22 to "AM/PULSE INPUT" using BNC
cable and BNC-to-SMC adapter with barrel adapter
from On-Site Service Kit.

o If an HP 8642A is being tested, disconnect cable W19 at
A2JS and connect a test cable from A2JS to A2J4. (See
table on foldout in MECHANICAL PROCEDURES
section to locate Front Panel opening procedure) Push

now and proceed to step 4.

Extending the A19 Module exposes the circuit side
of the AI17 Power Supply Regulators/Aftenuator
Drivers Module. Do not permit the loose end of
W 33 to contact the A17 Module.

¢ If an HP 8642B is being tested, disconnect cable W33
from A19 Module at A19A1 J6. To access A19A1 36,
extend A19 Module. (See table on foldout in
MECHANICAL PROCEDURES for module extending
information). ) )

® Connect cable W33 to "FM/$M INPUT" using cabling
method described for W22.

® (HZ] to continue.

3E-16
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A2 MODULE DIAGNOSTICS

When "WAITING FOR SET-UP 2 .V25" appears:
¢ Reconnect cables W22, (W33 HP 8642B only) and (W19
HP 8642A only) to modules.
Disconnect cable W20 from A6 Module at A6A1 J4.
Connect cable W20 to "AM/PULSE INPUT".
Connect "FM/$M INPUT" to "MOD OUTPUT".

to continue.

When "RECONNECT ALL CABLES .V29"appears:
® Reconnect cable W20 to A6 Module.
o (HZ ] to continue.

When "DIAG DONE HIT MSSGS V1" appears:

¢ Use | gSSG ) to scroll through messages.

@ Record error code(s) displayed for A2.

e If "TEST 2 OF AO02 (PASSED or FAILED)" is not dis-
played, rerun test.

(X X X J

Return to foldout: ) )
¢ Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST AUDIO TO

A6,13 and 19. aLot,:_K__r—
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A2 MODULE DIAGNOSTICS

Type: 2; Audio Output Levels A2.i2

Run time: 30 sec. TEST

Set-up time: S min. CABLES W20
22

Cables W20, W22 and W23 are tested by substituting in a test
cable for each of these cables during testing.

1.

Eg IE s%x?t Eey untii

0
"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

CHFET) P GO @M

When "WAITING FOR SET-UP 1 V24" appears:

Disconnect cable W22 from A2 Module at A2J3 (see
MODULE CABLE CONNECTION LOCATOR on fold-
out to locate W22). (See table on foldout in MECHANI-
CAL PROCEDURES for opening Front Panel
information.)

Using BNC cable and BNC-to-SMC adapter, SMC bar-
rel, and SMC coax cable from On-Site Service Kit, con-
nect A2 Module (at A2J3) to "AM/PULSE INPUT".

If an HP 8642A is being tested, push (HZ ] now and
proceed tostep 4. _ '

If an HP 8642B is being tested, disconnect cable W33
from A2 Module at A2J4. )

Using same cabling method described for W22, connect
A2 Module {at A2J4) to "FM /M INPUT"

When "WAITING FOR SET-UP 2 V25" appears:

oeoe O

&ecdonlnect cables W22 and (W33 HP 8642B only) to A2
odule.
Disconnect cable W20 from A2 Module at A2J6.
Connect A2 Module (at A2J6) to "AM/PULSE INPUT".
Connect ”FM/<I>M INPUT" to "MOD OUTPUT".

to continue.
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A2 MODULE DIAGNOSTICS

When "RECONNECT ALL CABLES .V29'appears:
© Reconnect cable W20 to A2 Module.
e (HZ ) to continue.

When "DIAG DONE HIT MSSGS .V1" appears:

® Use to scroll through messages.

@ Record error code(s) displayed for A2, _

¢ If "TEST 2 OF A02 (PASSED or FAILED)" is not dis-
played, rerun test.

If test failed, proceed directly to step 8, otherwise continue

testing.

© A passing test indicates that one of the by-passed cables
(W20, W22 or W23) was cause of failure.

® To isolate defective cable, rerun test two more times
connecting cables as follows:

Test 1. Connect cables W22 and W33 as described in
step 3 of this test (by-passed). Connect W20 as described
in step 4 of previous test (not by-passed).

Test 2: Connect cable W22 as described in previous test
(not by- assed) Connect W33 and W20 as described in
this test passed

@ Use the fo owing chart to determine defective cable:

Test 1 Test 2 Defective Cable(s)
F P w20
P F w22
F F Cables W20 and W22
P P W33
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A2 MODULE DIAGNOSTICS

8.

When testing is complete, return to foldout:
® Determine next task by comparing test results to condi-

tions shown in each | |pesuLT for TEST CABLES

W20, 22 and 33. BLO(‘:_I_(J—-
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A2 MODULE DIAGNOSTICS

Ty

Run time: 6 min.
Set-up time: 2 min. CONTROL
BITS

pe: 3; Bit Transmission A213

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A2 Module on Clock and Data control lines DO
through D7.

Run

COMMENTS

Check control line inputs to A2 by ()rcréormmg test
procedure for control lines shown in

If any control line measures bad, it is not neces-
sary to test remaining lines; proceed to step 14.

Test

Switch instrument to Standby:

¢ Disconnect cable W14 from module at A2J1.

@ Plug end of W14 into 20 pin test connector, from On-
site Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W14P2.

To prevent damage to the Power Supply and Con-
trol sections, do not permit the exposed pins on the
test connector to short circuit.

Connect VM probe:

® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.

© Connect allg‘ator clip to VM IN (A4TP1). (See A2
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on.
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A2 MODULE DIAGNOSTICS

Clock and Data Control Lines

Check High State

4. E}W_F_TFJ [}YT’_@F ey ey dl
o specify high state.
5. Enter Bit Select Keys as indicated in Table 3E~1. W14P2
Control Bits, for Control Line to be tested.
. onnect probe Contro ine at Pin Number indicate
6 C VM be C 1 Li Pin Number indi d
in Table 3E-1. (See [Figure 3E-1. Cable Plug W14p2
Signal Locator.)
Table 3E-1. W14P2 Control Bits
Bit Pin
grils;r cf_m?' Select Keys Number
(Steps 5 and 10) (Step 6)
1 MOD CLK (5) @ (HZ) 11
2 bo D ®ED !
: ! @D @ =) 2
4 b2 ) (@ ED 3
° P3 & D ED *
! bs &) @ EHD 6
8 be (5 (A D) !
° b7 3 5 HD 8




A2 MODULE DIAGNOSTICS

7.

8.

Figure 3E-1. Cable Plug W14P2 Signal Locator

+15Vdc £V 18 20 +15Vde $1V
+15Vdc (REF) 21V ~5Vdc 1V
~15Vdc 1V +5Vdc 1V
DIAG BUS GND
MOD CLK MOD HI/LO INT
NC MOD HI
D6 07
D4 D5
D2 D3
Do - 04

Eio enaae voltmeter.)

Voltage should read approximately +2.5 to +5.5 Vde.
(S to repeat measurement.)

Check Low State

9.

10.

11

12.

13.

14.
15

%fs%te. )@

Enter Bit Select Keys as indicated in Table 3E-1. W14P2
Control Bits, for same Control Line.

{io enaae voltmeter.)

Voltage should read approximately -0.5 to +1.5 Vde,
=] to repeat measurement.)

llee;pelat procedure for each Control Line shown in Table

Record test results.

Return to foldout: ) .
& Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST CONTROL
BITS.

BLO;ILJ——
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A2 MODULE DIAGNOSTICS

Type: Voltage Measurements A2.14
Run time: 2 min.
Set-up time: 6 min. TEST

I vic -~

Internal Voltmeter (VM) is used to check power supply levels at
inputs to A2 Moduie.

un Test

—

Switch instrument to Standby:

® Disconnect W14 from A2 at A2J1.

@ Plug end of W14 into 20 pin test connector, from On-
site Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W14P2.

2. Connect VM probe: _
& Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
& Connect alhiator ché) to VM IN (A4TP1). (See A2
MODULE CABLE CONNECTION LOCATOR on fold~
out for VM IN location.)

Turn instrument on and enter:
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A2 MODULE DIAGNOSTICS

4. Measure voltage levels: ‘
® Connect VM probe to test connector pin for each g)ower

supply line (see Figure 3E-2, Cable Plug W14P2 Signal
Locator).
¢ (5] (To make each voltage measurement.)

Figure 3E~2, Cable Plug Wi4P2 Signal Locator

+15Vdc +1V
+15Vdc {REF) 21V

~-15Vdc t14V
DIAG BUS
MOD CLK

NC

o]
[}

j\@@@@@@@@@@%

o
E-3

p2
0o

5. Record test results.

6. Return to foldout:

18 20 +15Vde 1V
?—swc 14V
/’//,/+5Vdc 1V
/GND

MOD HI/LO INT
/

| __—M0D HI
| __—107
. D5
D3
01

-
n

® Deotermine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST Vdc.

BLOCK

“L]
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A2 MODULE DIAGNOSTICS

Type: Cable Substitution A2.15

Run Time: S min.

Set-up Time: 1 min. SUBSTITUTE
CABLE

Testing has shown cable W20, W21, W22, or W33 to be
defective, temporarily replace with a test cable from the
On-Site Service Kit. Rerun INSTRUMENT LEVEL DI-
AGNOSTICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in HP 8642A/B
Operating and Service Manual, for information to order a
permanent replacement cable.

Return to foldout.
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A2 MODULE DIAGNOSTICS

Type: Cable Check A2.16
Run time; N/A
Set-up time: N/A CABLE W14

TIPS _LINES~

Replacement of cable W14 is not considered an on-site
procedure due to extensive disassembly required.

To further test W14, verify integrity of signal source by
proceeding as directed on foldout.

Reconnect cable W14 to A2 Module.
Return to foldout.
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A2 THEORY OF OPERATION

3E-4. A2 MODULATION MODULE

COMMENT

It is not to essentiai to understand the internal
operation of a module to make an on-site repair.

The A2 Module generates an audio signal from 10 Hz to 100
kHz. This signal 1s provided to the A6 FM Loop frequency and
phase modulation and to the A13 Output Loop for amplitude
modulation. In the HP 8642B this signal is sent to the A19
Doubler for amplitude modulation in the Doubler Band (1057.5
to 2115 MHz).

The output of A2's Internal Audio Oscillator is also sent to the
A6 Counter. The frequency count generated by the counter is
gassed to the A3 Processor. The Processor compares the
requency count with the specified setting for the audio oscilla-
tor and fine tunes the oscillator until the frequency count
matches the specified frequency setting.

The A2 Module accepts external modulation signals via the
"AM/PULSE" and "FM/®M" input ports.

See the A2 MODULE SIMPLIFIED BLOCK DIAGRAM for
further understanding of the A2 Module’s internal operation.
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A6 FM LOOP/COUNTER/TIMEBASE MODULE

3F-1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the A6 Module. The
objective is to isolate the failure indicated for this module to the
module itself or to a part on which it depends for operation.

NOTE

At this level of testing, recommendations for fur-
ther action are made on the assumption that the
INSTRUMENT LEVEL DIAGNOSTICS (ILD)
showed no failures for modules A01, A03 or A04
{For information on using the on-site diagnostics,
refer to the INTRODUCTION section of this
manual.)

When tightening the coax cable connectors, do not
exceed a torque of 1.0 Nm or 74 ft-lbs (slightly
tighter than finger tight).

When coax cables are disconnected from instru-
ment, do not allow loose ends to come in contact
with any exposed circuitry susceptible to short
circuiting.

Test Instructions

1. The instrument’s Top Cover must be removed to run many
of these tests. (Refer to table on foldout in MECHANICAL
PROCEDURES to locate instructions.)

2. The last page in this group of tests is a foldout and should
be pulled out now.

3. Turn to the next page to begin the A6 MLD.




A6 MODULE SUBSTITUTION

3F-2. INTRODUCTION

The first step in isolating an A6 fajlure is to substitute in a
known good module from the On-site Service Kit.

NOTE

If a known good A6 module is not available and
you were directed here either by:

a) The Instrument Level Diagonostics, proceed to
the next page and perform the A6 INPUTS
VERIFICATION.

b) The A7, A9, A1l or Al14 Module diagnostics,
the probability that the A6 Module is defective is
high enough to make verification of its inputs
unnecessary. Proceed with the substitution process
as soon as a known good module is available.

A6 Substitution Instructions

1.
2.

Find A6 MODULE SUBSTITUTION on the foldout.

Use the Task Sequence Diagram, shown under A#$6
MODULE SUBSTITUTION, to direct Kou through the
substitution process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged in this section. Turn to the task indicated and
complete the procedure.

After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown on the
diagram.

3F-2
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A6 INPUTS VERIFICATION

A6.01

- 60 TO
3F-3. INTRODUCTION AL

CATION

If a known good A6 Module is not available, or if you were not
able to isolate the failure using the A6 MODULE SUBSTITU-
TION procedure, the Task Sequence Diagrams (shown under Aé
INPUTS VERIFICATION) should be used to check each signal
path into the A6 Module.

A6 Inputs Verification Instructions

L.
2.

Find A6 INPUTS VERIFICATION on the foldout.

The Task Se%uence Diagrams, shown under A6 INPUTS
VERIFICATION, are sgparated into three checks: Control,
Power Supply and RF signals.

Use the Task Sequence Diagrams to direct you through the
verification process. Each Task Arrow shown in a diagram
indicates a task title and task number. The tasks are num-
bered according to the order in which they are arranged in
this section. Turn to the task indicated and complete the
procedure.

After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown under 1. A6
CONTROL INPUT CHECK.

NOTE
The A6 MODULE 1/0 SIGNALS DIAGRAM

shows all parts which the A6 Module depends on
for operation.
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A6 MODULE DIAGNOSTICS

Type: 1; Loop Lock/Unlock A6.02

Run time: 1 min.

Set-up time: 0 ;gg&ek

Rttt
Run Test
1. { l{@%l% ?BIEZSE! J (SHIFT )
ift key unti
“100.000000MZ -140.0DM" appears,

to override 20 second reset test.)

2. CHEDO GO G En.

3. When "DIAG DONE  HIT MSSG V1" appears:
© Use to scroll through messages.
® Record error codels) dls;l))ayed for A6. If "TEST 1 OF
A06 (PASSED or FAIL 1s not displayed, rerun test.

COMMENT

If any error codes are displayed for modules AOI,
A03 or A04, you need to isolate those failure(s)
before performmg the A6 MODULE SUBSTITU-
TION. (Refer to INSTRUMENT LEVEL DIAG-
NOSTICS to determine correct order for
troubleshooting modules.)

4. Return to foldout: . )
@ Determine next task by comparing test results to condi~

tions shown in each | |resuLt for TEST A6 MODULE.

BLOFK_J—

3F-4



A6 MODULE DIAGNOSTICS

Type: Module Substitution A6.03

Run time: 0

Set-up time: 7 min. SUBSTITUTE
A

The following describes the technique for connecting a known
good A6 Module without removing the A6 module in the
mstrument.

Connect Substitute Module

1. Switch instrument to Standby.

2. Disconnect cables W1, W20, W21, W23, W24, W26, W27
W28 and W29 from A6 Module (sce A6 MODULE CABLE
CONNECTION LOCATOR on foldout).

3. Without removing A6 Module from instrument, carefully
lay substitute A6 Module on top of modules A37, A9 and

Ali.

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.

4.  Connect cables W1, W20, W21, W23, W24, W26, W27,
W28 and W29 to substitute module.
5. Turn instrument on.

6. Return to foldout.




A6 MODULE DIAGNOSTICS

Ty

Run time: 1 min. :R
Set-up time. 0 TEST

pe: Substitute Module Test A6.04

sus

a7

Test

operation of substitute A6 Module by repeating test per-

formed on A6 Module before substitution.

Run

Test

" [Hor Tt Fermir

"100.000000MZ -140,0DM" appears,
to override 20 second reset test.)

(SHET) (SPCL)) (3) (3] (2] (9) (HZ).

When "DIAG DONE  HIT MSSG .V1" appears:

® Use | gSS_G_ J to scroll through messages.

© Record error code(s) displayed for A6. If "TEST 1 OF
A06 (PASSED or FAILED)" is not displayed, rerun test.

Return to foldout:
@ Determine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST SUB A6.

BLDFEJ—_
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A6 MODULE DIAGNOSTICS

Type: Additional A6 Tests A6.05

Run time: Conditional P\c

Set-up time: Conditional TEST AB
TQUUATHEE

The A6 failure conditions for arriving at this task are described
belgwl. Follow the procedure for the condition which fits your
module.

Condition 1: Instrument Level Self Test indicated A6
failure.

Condition 2: RF Power Test for another module indicated
A6 failure.

Condition 3: Instrument must be set to a specific operating

condition to detect A6 failure.

Condition 1

M oyt e

"100. OOOOOOMZ ~140.0DM" appears,
to override 20 second reset test.

2. CHET) P (I3 @maE).

3. When "WAITING FOR SET-UP 1 .V24'appears:

@ Connect BNC Tee connector, from On-~Site Service Kit,
to "FM /&M INPUT" (see INSTRUMENT LEVEL DI-
AGNOSTICS foldout for set-up diagram).

® Connect a coax cable from Tee connector to "MOD
OUTPUT"

® Connect a coax cable from Tee to "AM/PULSE INPUT"

o (HZ ) to continue.

4, W}{?n "DIAG DONE 11H111T MShSGS VI" appears:
® Use { g%ig_‘;G_ J to scroll through messages.
® Recor error codes.

COMMENT

If any error codes are displayed for modules AOI,
AO03 or A04, you need to isolate those fazlure(s)
before performmg the A6 MODULE SUBSTITU-
TION. (Refer to INSTRUMENT LEVEL DIAG-
NOSTICS to determine correct order for
troubleshooting modules.)

5. Return to foldout.

3F-7
rev.24MAY 86



A6 MODULE DIAGNOSTICS

Condition 2

10.

! INSTR PRESET J(SHFT )
1t Key unti

"1 00 OOOOOOMZ ~140.0DM" appears,
to override 20 second reset test.)

(SHIET) (SPCL) (3) () (2 () (HD)

When "WAITING FOR SET-UP 1 .V24" appears:

o Disconnect cable W28 from module at A6A2 J8.

0 Connect YELLOW PM cable to module at A6A2 J8.
to continue test.

When "WAITING FOR SET-UP 2 .V2§" appears:
® Reconnect cable W28 to module at A6A2 J8.
e Disconnect cable W26 from module at A6A2 J6.
c Connect PM cable to module at A6A2 Jé6.

to continue test.

When "WAITING FOR SET-UP 3 V26" appears:
@ Reconnect cable W26 to module at A6A2 J6.

© Disconnect cable W29 from module at A6A2 J9.
8 Connect PM cable to module at A6A2 J9.

o (HZ) to continue test.

When "WAITING FOR SET-UP 4 V27" appears:
® Reconnect cable W29 to module at A6A2 J9.

@ Disconnect cable W23 from module at A6A2 J5.
® Connect PM cable to module at A6A2 J5.

® (HZ J to continue test.

When "WAITING FOR SET-UP § V28" appears:
© Reconnect cable W23 to module at A6A2 J5.

© Disconnect cable W24 from module at A6A1 J2.
@ Connect PM cable to module at A6A1 J2.

¢ [HZ ] to continue test.

When "RECONNECT ALL CABLES V29" appears:
0 Reconnect cable W24 to module at A6A1 J2.
to continue test.

When "DIAG DONE HIT MSSGS .V1" appears:

& Use | ggs_@ to scroll through messages.

¢ Record error code(s) displayed for Aé. If "TEST 2A OF
A06 (PASSED or FAILED)" 1s not displayed, rerun test.

Return to foldout.
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A6 MODULE DIAGNOSTICS

Condition 3

1. Set instrument to operating condition which causes A6
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout.
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A6 MODULE DIAGNOSTICS

Type:

Run time:
Set~up time:

Additional Substitute A6.06

AS Tests
onditiona
Conditional 'stfggmga/

Test operation of substitute A6 Module by repeating test(s)
performed on A6 Module before substitution.

Condition 1:

Condition 2:

Condition 3:

Condition 1

1

Instrument Level Self Test indicated A6
failure.

RF Power Test for another module indicated
A6 failure.

Instrument must be set to a specific operating
condition to detect A6 failure.

(Rt Koy

old s
"100.000000MZ  -140.6DM" appears,
to override 20 second reset test.

2. (HFD) P ) )@,

3. When "WAITING FOR SET-UP 1 V24" appears:

@ Connect BNC Tee connector, from On-Site Service Kit,
to "FM /@M INPUT" (see INSTRUMENT LEVEL DI-
AGNOSTICS foldout for set-up diagram).

® Connect a coax cable from Tee connector to "MOD
OUTPUT"

© Connect a coax cable from Tee to "AM/PULSE INPUT".

¢ (HZ) to continue.

4. When "DIAG DONE  HIT MSSGS .VI" appears:
® Use C@%FD to scroll through messages.
& Recor error codes.

COMMENT

If any error codes are displayed for modules A0I,
A03 or A04, you need to isolate those failure(s)

now,

5. Return to foldout. . .
® Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB A6

FURTHER

. BLO;:_K_‘--
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A6 MODULE DIAGNOSTICS

Condition 2

10.

!g !g El;t Eey untli

"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

(SHIET ) (SPCl) (3) (3) (2 (2) (HZ)

When "WAITING FOR SET-UP 1 V24" appears:

® Disconnect cable W28 from module at A6A2 J8.

¢ Connect YELLOW PM cable to module at A6A2 J8.
¢ (HZ ] to continue test.

When "WAITING FOR SET-UP 2 V25" appears:
& Reconnect cable W28 to module at A6A2 I8,

® Disconnect cable W26 from module at A6A2 J6.
® Connect PM cable to module at A6A2 J6.

o (HZ J to continue test.

When "WAITING FOR SET-UP 3 V26" appears:
® Reconnect cable W26 to module at A6A2 J6.

© Disconnect cable W29 from module at A6A2 J9.
¢ Connect PM cable to module at A6A2 J9.

¢ (HZ ] to continue test.

When "WAITING FOR SET-UP 4 V27" appears:
® Reconnect cable W29 to module at A6A2 J9.

® Disconnect cable W23 from module at A6A2 J5.
® Connect PM cable to module at A6A2 JS.

® (HZ ) to continue test.

When "WAITING FOR SET-UP 5 V28" appears:
® Reconnect cable W23 to module at A6A2 J5.

® Disconnect cable W24 from module at A6A1 J2.
¢ Connect PM cable to module at A6A1 J2.

® to continue test.

When "RECONNECT ALL CABLES .V29" appears:
® Reconnect cable W24 to module at A6A1 J2.
@ (HZ ) to continue test.

When "DIAG DONE HIT MSSGS V1" appearsz

® Use @3 to scroll through messages

® Record error code(s) dlsplayed for A6. If "TEST 2A OF
A06 (PASSED or FAILED)" is not displayed, rerun test.)

Return to foldout: ) )
¢ Determine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST SUB A6

FURTHER. eLo;:x_r—
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A6 MODULE DIAGNOSTICS

Condition 3

1. Set instrument to operating condition which causes A6
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout: ‘ ‘
¢ Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST SUB A6

FURTHER. BLOFD_(J—
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A6 MODULE DIAGNOSTICS

Type: Cable Connection A6.07

Run time: 0 m

Set-up time: S min. A6
“tQ_MODULE_—~

Connect Module

Switch instrument to Standby.

Disconnect cables Wi, W20, W21, W23, W24, W26, W27,
W28 and W29 from substitute 46 Module.

% CAUTION %

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.

Reconnect cables W1, W20, W21, W23, W24, W26, W27,
W28 and W29 to A6 Module.

Turn instrument on.
Return substitute A6 Module to On-Site Service Kit.
Return to foldout.
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A6 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A6.08

Run time: 3 min. T

Set-up time: 2 min. CONTROL
BITS

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A6 Module on Clock, Data and Control lines.

COMMENT

If any control line level is bad, it is not necessary
to test remaining lines; proceed to step 34.

Run Test

I.  Switch instrument to Standby:
¢ Disconnect cable W1 from module at A6A1 J1. ‘
¢ Plug end of W1 into 26 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W1P2.

To prevent damage to the Power Supply and Con-
trol sections, do not permit the exposed pins on the
test connector to short circuit.

2. Connect VM probe: ‘
e Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
e Connect alligator clip to VM IN (A4TP1). (See A6
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

3. Turn instrument on.
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A6 MODULE DIAGNOSTICS

FM Control Lines
Check High State

E io specify %1g2 state. 2

NOTE

A "0 will a;;pear in display indicating that these
data bits will be set low. However, the bits are
inverted in the Control Section before they are
sent to A6.

5. Enter Bit Select Keys, as indicated in Table 3F~1, W1P2
Control Bits, for Control Line to be tested.

6. Connect VM probe to Control Line at Pin Number indi-
cated in Table 3F-1. (See Figure 3F-1. Cable Plug W1P2
Signal Locator.)

Table 3F-1. W1P2 Conrol Bits

Bit Pin
()T,%s;, C:?;Lol Select Keys Number
(Steps 5 and 10) (Step 6)
! FM CLK D ©® ED 23
? FM DATA @ @ ED 25

Figure 3F-1., Cable Plug W1P2 Signal Locator

COUNT TAKE
PERICD READING
SEL STROBE

+15V -5v

COUNTER
OUTPUT

COUNTED

COUNTER

DIAG
+415V 45V -BV GND BUS
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A6 MODULE DIAGNOSTICS

7.

8.

{ io ena%ie voltmeter.)

Voltage should read approximately +2.5 to +5.5 Vdec.
(8] to repeat measurement.)

Check Low State

9.

10.

1L

12.

13.

!SHIFTIISF’CLI eJJal
o specify low state.
NOTE
A "1 will appear in display indicating that these
data bits will be set high. However, the bits are

inverted in the Control Section before they are
sent to A6.

Enter Bit Select Keys, as indicated in Table 3F-1, for same
Control Line.

5 io enagie voltmeter.)

Voltage should read approximately ~0.5 to +1.5 Vdc,
(] to repeat measurement.)

Repeat procedure for each Control Line shown in Table
3F~1 before proceding to step 14.

Counter Control Lines

Check High State

14.

15

16

“o specify Elg% state.

Enter Bit Select Keys, as indicated in Table 3F-2. W1P2
Control Bits, for Control Line to be tested.

Connect VM probe to Control Line at Pin Number indi-
cated in Table 3F-2. (See Figure 3F-1. Cable Plug W1P2
Signal Locator)
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A6 MODULE DIAGNOSTICS

Table 3F-2. W1P2 Contro! Bits

Bit Pin
(;rr%s;, ct?,::“ Select Keys Number
(Steps 15 and 20) (Step 16)
1 COUNTER 19
CLK O ED)
2 TAKE 17
READING (D EHD
STROBE
3 COUNT 13
PERIOD @ ED
SELECT
4 COUNTED 15
SIGNAL O ED)
SELECT

17 %]e%e%eter.)

18. Voltage should read approximately +2.5 to +5.5 Vdc.
( H to repeat measurement.)

Check Low State

19.:§B§E!H$E§[_jl 6] (0] 2]
o specify Tow state.

20. Enter Bit Select Keys, as indicated in Table 3F-2, for same
Control Line.

21 g%jex[%?e[;—gﬂzt%eter‘)

22. Voltage should read approximately =90.5 to +1.5 Vdc.
(D) to repeat measurement.)

23. Repeat procedure for each Control Line shown in Table
3F-2 before proceeding to step 24.
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A6 MODULE DIAGNOSTICS

24. Switch instrument to Standby:
® Disconnect W1 from module at A6A2 J1. ‘
¢ Plug end of W1 into 14 pin test connector, from On-Site
Service Kit, into'end of W1. (See Figure 3F-2, Cable
Plug W1P3 Signal Locator.)
NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W1P3.

@ Turn instrument on.

Timebase Control Line

Check High State

2 %Qf}%ate. s
2 SRR

27. Connect VM probe to test connector at TIMEBASE DIS~

ABLE (pin 8). (See Figure 3F-2. Cable Plug W1P3 Signal
Locator.r))

Figure 3F-2. Cable Plug W1P3 Signal Locator

EpPPERRRE L

+16V  -156V GND

TIMEBASE
EXT REF 0oL
SENSE DISABLE  gense

28 H%]en%gﬁ?egaolz't?neter.)

29. Voltage should read approximately +2.5 to +5.5 Vde.
(] to repeat measurement.)

LAY
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A6 MODULE DIAGNOSTICS

Check Low State

s e e L R
R
32 %]er%e voltmeter.)

33. Voltage should read approximately -0.5 to +1.5 Vde.
( to repeat measurement.)

34. Record test results.

35. Return to foldout: ) _
@ Determine next task by comparing test results to condi-

tions shown in each | |pesuLT for TEST CONTROL

BITS. aLn;:Lr—
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A6 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A6.09

Run time: 3 min. —

Set-up time: 3 min. T et
“CIL_LINES

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A6 Module on Clock, Data and Control lines.

Run Test

1.  Switch instrument to Standby.

2.  Extend A6 Module on extender posts, from On-Site Service
Kit, to disconnect cable W1 from ‘A5 Module at AS5J1.
(Refer to table on foldout in MECHANICAL PRO-
CEDURES to locate A6 Module extension and AS cable
disconnection information.)

e After cable W1 has been disconnected from AS, lower
module back into instrument.

3. Connect VM probe:
® Connect red alli fator clip and pointed tip probe to red
test lead provided in On~Site Service Kit.
® Connect alligator clip to VM IN (A4TP1). (See A6
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

4.  Turn instrument on.
COMMENT

It is only necessary to perform test on failing
control line.

3F-20
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A6 MODULE DIAGNOSTICS

FM Control Lines
Check High State

5. 5SHIFTHSE§IL1 6)(07J(2]
o specify high state.

NOTE

A "0” will appear in display indicating that these
data bits will be set low. However. the bits are
inverted in the Control Section betore they are
sent to A6.

6. Enter Bit Select Keys, as indicated in Table 3F-3. AS5J1
Control Bits, for Control Line to be tested.

7.  Connect VM probe to Control Line at Pin Number indi-
cated in Table 3¥-3. (See Figure 3F-3. AS5J1 Signal

Locator.)
Table 3F=-3 AS5J1 Control Bits
Bit Pin
gr‘:is;r cf?,:?' Select Keys Number
(Steps 6 and 11) (Step 7)
1 FM CLK (4] (5) (HZ) 18
2 FM DATA (3) (73 (HZD 16

Figure 3F-3. AS5J1 Signal Locator
{Solder-Side View)

TIMEBASE DISABLE

o0L EXT REF DIAG
SENSE SENSE BuUS

GND \ GND -15V 415V GND -5V 45V +15V
1\- 39
2
&N

Jd

STROBE
FM CLK COUNT PEROID SEL
COUNTER OUTPUT COUNTER CLK COUNTED SIGNAL SEL
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A6 MODULE DIAGNOSTICS

gl
o enable voltmeter.)

9.  Voltage should read approximately +2.5 to +5.5 Vdec.
( to repeat measurement.)

Check Low State

" R e ) P

NOTE
A "1" will appear in display indicating that these
data bits will be set high. However, the bits are

inverted in the Control Section before they are
sent to A6.

11. Enter Bit Select Keys, as indicated in Table 3F-3, for same
Control Line.

12 F%jer%%?e volimeter.)

13. Voltage should read approximately =0.5 to +1.5 Vdc.
( to repeat measurement.)
Counter/Timebase Control Lines

Check High State

14. E;Sﬂ] C%EEED @)
o specify high state.

15. Enter Bit Select Keys, as indicated in Table 3F~-4. ASJ1
Control Bits, for Control Line to be tested.

16. Connect VM probe to Control Line at Pin Number indi-
cated in Table 3F-4. (See Figure 3F-3. ASJ1 Signal
Locator.)
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A6 MODULE DIAGNOSTICS

Table 3F-4. AS5J1 Control Bits

Bit Pin
Jr%s;r c:?,:?' Select Keys Number
(Steps 15 and 20) (Step 16)
‘ COUNTER | (7] (2) (HZD 22
CLK
2 TAKE 24
READING ) I HD
STROBE
3 COUNT 28
PERIOD ()4 HD)
SELECT
4 COUNTED 26
SIGNAL B HZ)
SELECT
5 TIMEBASE 7
DISABLE (D) HD)

1 %ojer%?e voltmeter.)

18 Voltage should read approximately +2.5 to +5.5 Vdc.
( to repeat measurement.)

Check Low State

B e e

20. Enter Bit Select Keys, as indicated in Table 3F~4, for same
Control Line.
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A6 MODULE DIAGNOSTICS

21

22.

23

24,

‘ E io enaae voltmeter.)

Voltage should read approximately ~0.5 to +1.5 Vdc.
(] Z J to repeat measurement.)

g{gpzat procedure for each Control Line shown in Table

Record test results.

Return to foldout: ' )
@ Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST CABLE W1

CTL LINES. BLufﬁJ——-
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A6 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements A6.10
Run time: 2 min.
Set-up time: 2 min. Tvedscr ~

Internal Voltmeter (VM) is used to check power supply levels at
inputs to A6 Module.

Run Test

s

Switch instrument to Standby:

® Disconnect W1 from Aé at A6A1J1. )

@ Plug end of W1 into 26 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W1P2.

Connect VM probe:

@ Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See A6
MODULE CABILE CONNECTION LOCATOR on fold~
out for VM IN location.)

Turn instrument on and enter:

T enrBl Tarerml Vot et
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A6 MODULE DIAGNOSTICS

Measure voltage levels:

® Connect VM probe to test connector pin for each gower
supply line. (See Figure 3F-3. Cable Plug W1P2 Signal
Locator.

¢ (5] (To make each voltage measurement.)

Figure 3F-3. Cable Plug W1P2 Signal Locator

COUNT TAKE
PERIOD READING
SEL STROBE

-5V

COUNTER
QUTPUT

COUNTED
SIGNAL
SEL

COUNTER
+50V

PrppangmpERE®Les

\_ DIAG
BUS

+15V  +5vV -5v GND

Switch instrument to Standby:

® Disconnect W1 from A6 at AGA2 J1.

® Plug end of W1 into 14 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W1P3.

Measure voltage levels: _

® Connect VM probe to test connector pin for each power
supply line. (See Figure 3F-4. Cable Plug W1P3 Signal
Locator.)

o (57 (HZJ (To make each voltage measurement.)
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A6 MODULE DIAGNOSTICS

Figure 3F-4. Cable Plug W1P3 Signal Locator

GND
N\

+45V  -15V

EXT REF
SENSE

7. Record test results.

8. Return to foldout:

TIMEBASE
0oL
DISABLE  gense

® Determine next task by comparing test results to condi-

tions shown in each

RESULT for TEST Vdec.

T
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A6 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements A6.11

Run time: 2 min.

Set-up time: 3 min. CABLE W4
QPs _LINES

Internal Voltmeter (VM) is used to check power supply levels at
ASJ1.

Run Test

1.  Switch instrument to Standby.

2.  Extend A6 Module on extender posts, from On-Site Service
Kit, to disconnect cable W1 from '’A5 Module at AS5J1.
(Refer to table on foldout in MECHANICAL PRO-
CEDURES to locate A6 Module extension and AS cable
disconnection information.)

o After cable W1 has been disconnected from AS, lower
module back into instrument.

3. Connect VM probe:
® Connect red allfator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.
® Connect alligator clip to VM IN (A4TP1). (See A6
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

{ io enagle internal éo]tmeter.
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A6 MODULE DIAGNOSTICS

Measure voltage levels at ASJ1:

© Access signals from solder-side of AS5J1. (See Figure
3F-5, AS5J1 Signal Locator.)

e (5] (HZ) (To make each voltage measurement.)

Figure 3F~5. A5J1 Signal Locator
(Solder-Side View)

TIMEBASE DISABLE
EXT REF DIAG

0oL
SENSE SENSE BUS

GND \ GND Z15V +15V GND -BV 45V +15V

GND  +5V TAKE ~15V '\ +5V +50V
FM DATA READING -5V +{6V

STROBE
FM CLK COUNT PEROID SEL
COUNTER OQUTPUT COUNTER CLK COUNTED SIGNAL SEL

Record test results.

Return to folout: ) ]
® Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST CABLE W1

PS LINES. BLO?LJ—-——
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A6 MODULE DIAGNOSTICS

Eype:T' Iliéternal Reference Check  A6.12
un Time: sec. 52\
Set-up Time: 0 E,E(?T
T REF.
Run Test
I E rﬂ%!q ;BESE! ) (SHIFT )
old shift key unti

"100.000000MZ -140.0DM" appears,

to override 20 second reset test.)
2. (BHET) (SPCL]) (3) (B) (3 HZD.
3. Record test results.
4. Return to foldout:

¢ Determine next task by comparing test results to condi-

tions shown in each | lpesyct for TEST EXT. REF.

BLO;}_K_J-—-
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A6 MODULE DIAGNOSTICS

Type: 1; Loop Lock/Unlock A6.13
Run Time: 1 min. o
Set-up Time: 0 TEST

Run Test

1.

Disconnect external reference from Rear Panel at EXT
REF INPUT (J4).

W‘c 1@

"100. OOOOOOMZ -140.0DM" appears,
to override 20 second reset test.)

(SHIET ) (SPCL) (3] (30 (2) (0 (HZ).

When "DIAG DONE  HIT MSSG .V1" appears:

® Use q&g__@j to scroll through messa

® Record error code(s) displayed for 6 If "TEST 1 OF
A06 (PASSED or FAILED)" is not displayed, rerun test.

Return to foldout: ) )
® Determine next task by comparing test results to condi-

tions shown in each | |gesuLy for TEST LOOP.

BLO;IK_]——
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A6 MODULE DIAGNOSTICS

Type: External Reference A6.14
Run time: N/A SUBST:
Set-up time: N/A TUTE EXT.

Test results indicate that the external reference signal is not
stable enough for the A6 Module to lock to.

1.  Use another reference source if available or operate instru-
ment unreferenced.

2. Return to foldout and proceed as directed to confirm cor-
rect operation of the rest of instrument.
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A6 MODULE DIAGNOSTICS

Type: Cable Substitution A6.15

Run time: 0 min. o

Set-up time: 4 min. SUBSTITUTE
L

Testing has shown cable W1 to be suspect, temporarily replace
with a spare ribbon cable if available. Rerun INSTRUMENT
LEVEL DIAGNOSTICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in HP 8642A/B Operating
and Service Manual, for information to order a permanent
replacement cable.

NOTE

Cable W1 is a sinfle cable which splits and con-
nects both A6A1 J1 and A6A2 J1 to ASJ1.

When connecting ribbon cable to A6 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

1. Switch instrument to Standby to connect cable W1 to AS
Module and A6 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on con-
necting cable W1 to A5J1)

2. Return to foldout.
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A6 MODULE DIAGNOSTICS

Type: Cable Connection A6.16
Run time: 0 min. Em\
Set-up time: 4 min. CONNECT

TQ CABLE -~

When connecting ribbon cable to A6 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

1.  Switch instrument to Standby to reconnect cable W1 to AS
Module or A6 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on recon-
necting cable W1 to A5J1)

2. Return to foldout.
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A6 THEORY OF OPERATION

3F-4. A6 FM/COUNTER/TIMEBASE MODULE

COGMMENT

It is not to essential to understand the internal
operation of a module to make an on-site repair.

The A6 FM Loop is the angle modulation source for the instru-
ment. A 135 MHz voltage controlled oscillator (VCO), phase
locked to the timebase, can be either frequency or phase modu-
lated by the audio signal sent from the A2 Module.

For DCFM operation, the VCO tune path is switched to a stable
DC voltage source within the A6 Module.

The A6 FM LOOP OUTPUT is the reference signal for the All
Module.

A6 TIMEBASE

The A6 Timebase provides the timebase reference for the in-
strument. In normal operation, the various timebase signals
req'lllllred for operation are derived from a free running 45 MHz
oscillator.

For improved stability, the 45 MHz oscillator can be phase
locked to an external source (1, 2, §, or 10 MHz) or to the 10
MHz signal provided by the A8 High Stability Timebase Module
(installed in Option 001 1nstrument§).

The A6 Counter counts audio frequencies produced by the
internal modulation source in the A2 Module. The counter
output is sent to the instrument’s Control Section which provides
the tune control for A2’s audio oscillator.

Audio frequencies greater than 10 kHz are counted directly.
The Timebase output signal 1s divided and used as the gate clock.

Audio frequencies below 10 kHz are counted indirectly. The
audio signal is used as the gate clock to count the 45 MHz time-
base signal.

The counter also counts the frequency of the FM Loop, when it
1s in DCFM mode.

See the A6 MODULE SIMPLIFIED BLOCK DIAGRAM for
further understanding of the A6 Maodule’s internal operation.
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A6 MODULE SIMPLIFIED BLOCK DIAGRAM

A6 FM LOOP
P/0
ASAi
1
23 C 0z M CLK CONTROL
25 ¢08 FM_DATA
ABAL
Ja
AUDIC e
FROM !
A2
135 MHz
- + ANGLE
Eﬁ 2 MOD.
FROM = 010
TIME- +5 dBm
BASE TO ALL
l . 10
COUNTER 135 MHz
+ 1080 "‘?
ABAL 125
P/0 kHz
ABA1 C8UNTEH
1
1 )—%-—-————+50 vdc
2
3,4 )—f————-——+15 vdc iégi
N DIAGNOSTIC DIAGNOSTICS Jt
6.7 8US 13 25
12, 14, 16, ! 7
18, 20, 22, 24 >1"“‘“‘Z&GN0
8.9, y I
10 "
LD o Ses——'Y. 1)
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A6 MODULE SIMPLIFIED BLOCK DIAGRAM A6 MODULE SUBSTITUTION Ab INP[UTS VERIFICATION A6 MODULE 1/0 SIGNALS DIAGRAM

A6 TIMEBASE ABA2 gEQQL
98 A6.07 A6.01 1. A6 CONTROL INPUT CHECK. A6. 16 , A .
T 10 J4 J8
ERRORS u JCONNECT 60 TO G0 T0
{7"4_) A7 F6.9 OR 60 To comhE AB INPUT VERFIS A6.d9 LEVEL COMNECT CONTROL Y W26
} 12 (AND A14 MLD MODULE CATION i SECTION TTL
ABA2 18) ONLY 905
¥, i
P LN Z
e sKi)
RP
ABA2 v A6.03 A6.04 SUE?TITUTE
2 ABA2 v ES 60 T0
DOUBLER 9 as A SUBSTITUTE son ASer REPLACING
— <+ |—— > ous AB PASSED A MOD.
> (AP)
FM LOOP/
o EXT REF v ;3 A6.02 AG COUNTER/
5 ' TIMEBASE
ABA2 ABA2 Loop TEST A6
S U
. 56° 500 MODULE
3 kHz
P/0 ) '7T(0 A;Sl 2. A6 POWER SUPPLY INPUT CHECK. AB.16
ABA2 TTL - S :
v TEST <] TEST SANR IF
o P/0 PASSED FURTHER SUBSTITUTE __SUB AB CONNECT AT Coor A9 Loop
2 >p———+15 vdc ABA2 9 QA6 QFURTHER SECTION
1 >+————45 vdc TEST
3,5,7.9, DIAGNOSTIC 00L SENSE 'y 40 CABLE W1
10, 11, 13, 14 GND INTERFACE 17 A7 MODULE CABLE CONNECTION LOCATOR A6.10 .
! EXT_REF_SENSE PS_LINES
=t FEl SLEW9C 1y 6 | ALL
4 >t——-15 vdc MEAS. SUBSTITUTE
GOOD [ W1
A6 COUNTER
PéO
ABA1
J1 NERs CONNECT
13 €102 COUNT_PERIOD SELECT CONTROL 500D g CABLE
15 <) D3 COUNTED SIGNAL SELECT
17 e D1 TAKE_READING STROBE
NORET, COUNTER CLK 3. A6 RF_INPUT CHECK. :
< RIBBON —er
e ¥ CABLE A1 750, At4rer
kHz 112500 NO REF. a
E i |1NDICATED S
FROM ol {40 POWER SUPPLY/CONTROL
FM 250 [T EXT . REF . o|E AS p1sTRIBUTION
LooP kHz |~ —o CONNECTED EXCEPTIONAL
TO RPJ4 CASES e
J1
ABA2 CONTROL
J3
AUDIO IN & -0
(TTL) D 60 TO
FROM A2 EXCEPTIONAL
CASES
FROM 45 MHz _
TIMEBASE b/0 o VM IN VM OUT  GND ;ggaLéﬁ
ABA1
5, Rana /0 T | | e )
6.7 )——-—; +5 vdc 24-BIT J1 24 } i ] [ - T - TRRORS TRAOAS G0 TO
RROR
‘2 14 15, —\o_’_ COUNT cHAIN| 00 "t 51 counten f { F13. 15 OR F6.F9 OR 50 T0 EXCEPTIONAL A2 MODULATION
18, 20, 22, 24 GND OUTPUT 16 (AND F12 (AND CASES
! E— 19) ONLY F19) ONLY At4 MLD
?,09, »Ll—————-5 vdc

Figure 3F-100. A6 FM Loop/Counter/Timebase’Module Diagnostics.
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A7SAWR LOOP MODULE

3G-1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the A7 Module. The
objective is to isolate the failure indicated for this module to the
module itself or to a part on which 1t depends for operation.

NOTE

At this level of testing, recommendations for fur-
ther action are made on the assumption that the
INSTRUMENT LEVEL DIAGNOSTICS (ILD)
showed no failures for modules A01-A06. (For
information on using the on-site diagnostics, refer
to the INTRODUCTION section of this manuall)

When tightening the coax cable connectors, do not
exceed a torque of 1.0 Nm or 74 ft-lbs (slightly
tighter than finger tight).

When coax cables are disconnected from instru-
ment, do not allow loose ends to come in contact
with any exposed circuitry susceptable to short
circuiting.

Test Instructions

1. The instrument’s Top Cover must be removed to run man
of these tests. (Refer to table on foldout in MECHANICA
PROCEDURES to locate instructions.)

2. The last page in this group of tests is a foldout and should
be pulled out now.

3. Turn to the next page to begin the A7 MLD.
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A7 MODULE SUBSTITUTION

3G-2, INTRODUCTION

The first step in isolating an A7 failure is to substitute in a
known good module from the On-site Service Kit.

NOTE

If a known good A7 module is not available and
you were directed here either by:

a) The Instrument Level Diagnostics, proceed fo
the next page and perform the A7 INPUTS
VERIFICATION.

b) The A1l Module diagnostics, the probability
that the A7 Module is defective is high enough to
make verification of its inputs unnecessary. Pro-
ceed with the substitution process as soon as a
known good module is available.

A7 Substitution Instructions

1. Find A7 MODULE SUBSTITUTION on the foldout.

2. Use the Task Sequence Diagram, shown under A7
MODULE SUBSTITUTION, to direct you through the
substitution process. FEach Task Arrow sgown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged in this section. Turn to the task indicated and
complete the procedure.

3 After completing the procedure, return to the Task
uence Diagram on the foldout and determine the next
tas to be performed.

4.  Begin now by performing the first task shown on the
diagram.
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A7 INPUTS VERIFICATION

A7.01
0710

3G-3. INTRODUCTION LRI

CATION

If a known good A7 Module is not available or, if you were not
able to isolate the failure using the A7 MODULE SUBSTITU-
TION procedure, the Task Sequence Diagrams (shown under A7
INPUTS VERIFICATION) should be used to check each signal
path into the A7 Module.

A7 Inputs Verification Instructions

1.
2.

Find A7 INPUTS VERIFICATION on the foldout.

The Task Sequence Diagrams, shown under A7 INPUTS
VERIFICATION, are separated into three checks: RF,
Control and Power Supply signals.

Use the Task Sequence Diagrams to direct you through the
verification process. Each '%ask Arrow shown in a diagram
indicates a task title and task number. The tasks are num-
bered according to the order in which they are arranged in
this section. Turn to the task indicated and complete the
procedure.

After completing the procedure, return to the Task
uence Diagram on the foldout and determine the next
tas to be performed.

Begin now by performing the first task shown under 1, A7
RF INPUT CHECK.

NOTE
The A7 MODULE /0 SIGNALS DIAGRAM

shows all parts which the A7 Module depends on
for operation.




A7 MODULE DIAGNOSTICS

Type: 1 Loop Lock/Unlock A7.02

Run time: “min. oo 5

Set-up time: 0 ST
Run Test

b

4.

old shift key unti
“100.000000MZ ~140.0DM" appears,
to override 20 second reset test.)

GHFO PO O O @D

When "DIAG DONE  HIT MSSG .v1' appears
9 Use ﬂg_@j to scroll through messag
® Record error code(s) displ ed for A7 If "TEST 1 OF
AO07 (PASSED or FAILE 1s not displayed, rerun test.
COMMENT

If any error codes are displayed for modules AO1I-
AO06, you need to isolate those failure(s) before
performing the A7 MODULE SUBSTITUTION.
{Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

Return to foldout: . .
® Determine next task by comparing test results to condi-

tions shown in each | [resuLt for TEST A7 MODULE.

BLO;:K_‘—-—-
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A7 MODULE DIAGNOSTICS

Type: Module Substitution A7.03

Run time: 0

Set"up time: 5 min. SUBSTITUTE
A7

The following describes the technique for connecting a known
good A7 Module without removing the A7 module in the
instrument.

Connect Substitute Module

1. Switch instrument to Standby.

2. Disconnect cables W2, W25 and W28 from A7 Module (sece
fA17d M)()DULE CABLE CONNECTION LOCATOR on
oldout).

3. Without removing A7 Module from instrument, carefully
lay substitute A7 Module on top of modules A9, A1l and

Al2.

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.
4. Connect cables W2, W25 and W28 to substitute module.
5. Turn instrument on.

6. Return to foldout.




A7 MODULE DIAGNOSTICS

Type: Substitute Module Test A7.04

Run time: 1 min. ST~

Set-up time: 0 ey
Az

Test o(i)eratxon of substitute A7 Module by repeating test per-
formed on A7 Module before substitution.

Run Test

By e

"100. OOOOOOMZ -140.0DM" appears,
to override 20 second reset test)

2. (SHET) (SPCL) (3] (3) (2) (3] (HZ).
3. When "DIAG DONE  HIT MSSG .V1" appears:
® Use C@ to scroll through messages.
¢ Record error code(s) displayed for A7. If "TEST 1 OF
AO07 (PASSED or FAILED)" is not displayed, rerun test.

4. Return to foldout: . )
@ Determine next task by comparing test results to condi-

tions shown in each | |pesuct for TEST SUB A7.

BLOFS_'——-




A7 MODULE DIAGNOSTICS

Type: Additional A7 Tests A7.05

Run time: Conditional :F\

Set-up time: Conditional TEST A7
QTR

The A7 failure conditions for arriving at this task are described
belgw1 Follow the procedure for the condition which fits your
module.

Condition 1: Instrument Level Self Test indicated A7
failure.

Condition 2: A1l Module RF Power Test indicated A7
failure.

Condition 3: Instrument must be set to a specific operating

condition to detect A7 failure.

Condition 1

S i via e e

"100. OOOOOOMZ -140.0DM" appears,
to override 20 second reset test.)

2. (CSHET) (SPCL) (T () o) HZ.

3. When "WAITING FOR SET- UP 1 V24" appears:

© Connect BNC Tee connector, from On-Site Service Kit
to "FM/$M INPUT" (see INSTRUMENT LEVEL DI-
AGNOSTICS foldout for set-up diagram).

@ Connect a coax cable from Tee connector to "MOD
OUTPUT"

® Connect a coax cable from Tee to "AM/PULSE INPUT"

o (HZ] to continue,

4.  When "DIAG DONE 11H111T MShSCS VI'" appears:
¢ Use | g%?? ] to scroll through messages.
® Recor error codes.

COMMENT

)

If any error codes are displayed for modules AO0I-
A06, you need to isolate those failure(s) before
performing the A7 MODULE SUBSTITUTION.
{Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

5. Return to foldout.

3G-17
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A7 MODULE DIAGNOSTICS

Condition 2

(R STt Eexymir

"100.000000MZ ~140.0DM" appears,
to override 20 second reset test.)

CHEO) P 33 @O EHD

When "WAITING FOR SET-UP 1 V24" fears
® Disconnect cable W28 from module at A7

® Connect YELLOW PM cable and adapter to cable W28,
e (HZ] to continue test.

When "WAITING FOR SET-UP 2 V25" appears:
© Reconnect cable W28 to module at A7TA1 J2.
¢ Disconnect cable W25 from module at A7A1 J3.
0 Connect PM cable to module at ATA1 J3.

to continue test.

When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W25 to module at A7A1 J3.
® (HZ) to continue test.

When "DIAG DONE HIT MSSGS .V1" appears:

® Use { gSSQ ) to scroll through messages.

@® Record error code(s) dlsplayed for A7. If "TEST 2A OF
AO07 (PASSED or FAILED)" is not displayed, rerun test.

Return to foldout.

Condition 3

Set instrument to operating condition which causes A7
failure.

Record instrument set-up and error message(s).

Return to foldout.

3G-8



A7 MODULE DIAGNOSTICS

Type: Additional Substitute A7.06

A7 Tests
Run time: Conditional R
Set-up time: Conditional “CQFURTHER ~

Test operation of substitute A7 Module by repeating test(s)
performed on A7 Module before substitution.

Condition 1: Instrument Level Self Test indicated A7
failure.

Condition 2: A1l Module RF Power Test indicated A7
failure.

Condition 3; Instrument must be set to a specific operating

condition to detect A7 failure.

Condition 1

S i

old s
"100.000000MZ  -140.0DM" appears,
to override 20 second reset test.)

2 CSHFTD (PO (30 (3D (0D (HZD.

3. When "WAITING FOR SET-UP 1 .V24" appears:
¢ Connect BNC Tee connector, from On-Site Service Kit,
to "FM/PM INPUT" (see INSTRUMENT LEVEL DI~
AGNOSTICS foldout for set~up diagram).
® Connect a coax cable from Tee connector to "MOD
OUTPUT"
® Connect a coax cable from Tee to "AM/PULSE INPUT"

o (HZ ] to continue.
4.  When "DIAG DONE  HIT MSSGS .VI" appears:

® Use | g%%@_ ) to scroll through messages.
® Recor error codes.
COMMENT

If any error codes are displayed for modules AOI-
A06, you need to isolate those failure(s) now.

5. Return to foldout. ' ‘
@ Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST SUB A7

FURTHER. BLotc_K_J-—-
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A7 MODULE DIAGNOSTICS

Condition 2

R S Fom

"100. OOOOOOMZ ~-140.0DM" appears,
to override 20 second reset test.)

(SHET) (SPCL) (3) (3) (2 (&) (HZ

When "WAITING FOR SET-UP 1 V24" appears:

¢ Disconnect cable W28 from module at ATA1 J2,

® Connect YELLOW PM cable and adapter to cable W28.
e [HZ J to continue test.

When "WAITING FOR SET-UP 2 V25" appears:
® Reconnect cable W28 to module at ATA1 J2.

® Disconnect cable W25 from module at A7TA1 J3.
© Connect PM cable to module at A7A1 J3.

] to continue test.

When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W25 to module at ATA1 J3.
e ((HZ ] to continue test.

When "DIAG DONE HIT MSSGS .v1" appearsz

o Use q@_‘] to scroll through messages

@ Record error code(s) displayed for A7. "If "TEST 2A OF
A7T(PASSED or FAILED)" 1s not displayed, rerun test.)

Return to foldout: ) )
@ Determine next task by comparing test results to condi~

tions shown in each | [pesuutE= for TEST SUB A7

FURTHER. BLO([:_J-—

Condition 3

Set instrument to operating condition which causes A7
failure.

Record instrument set-up and error message(s).

Return to foldout: . .
© Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB A7

FURTHER. BLO;}EJ—

3G-10



A7 MODULE DIAGNOSTICS

Type: Cable Connection A7.07
Run time: 0 §2\<
Set-up time: S min. can;gscw

] MODULE —"

Connect Module

1. Switch instrument to Standby.

2. Disconnect cables W2, W25 and W28 from substitute A7
Module.

CAUTION

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.
Reconnect cables W2, W25 and W28 to A7 Module.
Turn instrument on.

Return substitute A7 Module to On-Site Service Kit.

ISANER A

Return to foldout.
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A7 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels A7.08

Run time: 30 sec. '

Set~up time: 2 min. TEST RF ~
B

RF signal level is measured using Internal Power Meter (PM).

Do not permit end of Internal Power Meter cable
to short circuit instrument by coming in contact
with any exposed circuitry.

Run Test

B o ia ot e

"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

PR G e gy o D () D

I W)

4.  When "WAITING FOR SET~-UP 1 V24" appears:
® Disconnect cable W28 from module at A7TA1 J2.

® Connect YELLOW PM cable and adapter to cable W28.

® (HZ) to continue test.

5. When "RECONNECT ALL CABLES .V29" appears
® Reconnect cable W28 to module at A7A1 J2.
® ((HZ) to continue test.

6. When "DIAG DONE HIT MSSGS .V1" appears:
@ Use to scroll through messages.

® Record error codefs) dis ed for A7, If "TEST 2A OF
AO07 (PASSED or FAIL 1s not displayed, rerun test.

7. Return to foldout:

0 Determine next task by comparing test results to condi~
tions shown in each %ESULT for TEST RF POWER.

LOFLJ_
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A7 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels AT.09
Run time: 30 sec. —
Set-up time: 2 min. CABLE

L1

RF signal level is measured using Internal Power Meter (PM).

Run Test

| R (D)
ey until

"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

2 (RHETY (SPEL) (50 (8) (8 (1) (2 (BD)

3 @2 ED)

4.  When "WAITING FOR SET-UP 1 .V24" appears:

@ Disconnect cable W28 from module at A6A2 J8. (See
Top View Diagram inside Top Cover to locate W28
connection on A6 Module)

¢ Connect YELLOW PM cable to module at A6A2 J8.

e ((HZ] to continue test.

5. When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W28 to module at A6A2 J8.
¢ (HZ] to continue test.

6. When "DIAG DONE HIT MSSGS V1" appears:
® Use to scroll through messages.
® Record error code(s) dis layed for A7 If "TEST 2A OF
A07 (PASSED or FAIL is not displayed, rerun test.

7. Return to foldout: . _
® Determine next task by comparing test results to condi~

tions shown in each | {gesuLt for TEST CABLE W28.

BLO(’:—K_I—-
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A7 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A710

Run time: 3 min. =

Set-up time: 2 min. coreoL
BITS

Internal Voltmeter (VM) is used to measure TTL level changes
gansmltted to A7 Module on SAWR oscillator select lines A and

[y

un Test

Switch instrument to Standby:

¢ Disconnect cable W2 from module at A7A1 J1. .

@ Plug end of W2 into 14 pin test connector, from On-~Site
Service Kit.

NOTE

Find arrowhead on test connector and aligh with
arrowhead on cable plug W2P2.

§ CAUTION %

To prevent damage to the Power Supply and Con-
trol sections, do not permit the exposed pins on the
test connector to short circuit.

Connect VM probe: )

® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.

@ Connect alh‘iator 0118 to VM IN (A4TP1). (See A7
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on.

(Hold shift key until

“100.000000MZ ~-140,0DM" appears,
to override 20 second reset test.)

SAWR Select Line A

Check High State

4.

5.

T et sary o W L
g%JS?S% bit.
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A7 MODULE DIAGNOSTICS

6. Connect VM probe to test connector line A (pin 10). (See
Figure 3G -1. Cable Plug W2P2 Signal Locatorj3

Figure 3G-1. Cable Plug W2P2 Signal Locator

+5V GND
1}@@%@[13
2B P PR L

+45V  -45V 82 SAHR\ S1
SAWR A DIAG
B BUS

7. 1 2] % )
0 enable volimeter.)

8. Voltage should read approximately +2.5 to +5.5 Vdc.
(=9 to repeat measurement.)

Check Low State

T e L DA
o 83956@ bit.
11 @e%e%eter.)

12. Voltage should read approximately =0.5 to +1.5 Vdec.
( to repeat measurement.)

SAWR Select Line B
Check High State

P R ey P O D
R G
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A7 MODULE DIAGNOSTICS

s

16.

17

Ch
18

19

20

21.

22,
23.

Connect VM probe to test connector line B (pin 8). (See

Figure 3G~-1. Cable Plug W2P2 Signal Locator.)

“o enagie voltmeter.)

to repeat measurement.)

eck Low State

(Volta e should read approximately +2.5 to +5.5 Vdec.

. E;S‘;'ﬂl%f),'Csl:c?t\w_%_f?ite. @)

. E io seiect bit.
‘ “o enagie voltmeter.)

to repeat measurement.)

Record test results.

Return to foldout:

(Volta e should read approximately -0.5 to +1.5 Vdc,

® Determine next task by comparing test results to condi-

tions shown in each
BITS.

RESULT

BLO;I}‘J——

for TEST CONTROL
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A7 MODULE DIAGNOSTICS

Type: 3; Bit Transmission AT11

Run time: 3 min. T

Set-up time: 3 min. CABLE N2
L

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A7 Module on SAWR oscillator select lines A and
B.

Run Test

| S

4.

Switch instrument to Standby.

Extend A7 Module on extender posts, from On-Site Service
Kit, and disconnect cable W2 from A5 Assembly at A5J2.
(Refer to table on foldout in MECHANICAL PRO-
CEDURES to locate A7 Module extension and A5 cable
disconnection information.)

Connect VM probe: )

® Connect red alligator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See A7
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on.

SAWR Select Line A

Check High State

5.

6.

%&l};’%‘gf%a €. (2@
F%Jse%:t) bit.
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A7 MODULE DIAGNOSTICS

7.  Connect VM probe to solder-side of A5J2 line A (pin 10).
(See Figure 3G=-2. A5J2 Signal Locator.)

Figure 3G-2. A5J2 Signal Locator
(Solder-Side View)

+8V GND

1 13

/LTI

+15V ~15V S2 SAWR SAWR DIAG S1
8 A BUS

el
O enable voltmeter.)

9.  Voltage should read approximately +2.5 to +5.5 Vdc.
() to repeat measurement.)

Check Low State

R e e e s el
R
12 gogertx—_asae voltmeter.)

13. Voltage should read approximately -0.5 to +1.5 Vdc.
=] to repeat measurement.)

SAWR Seclect Line B
Check High State

M sy D DD
b EFO:Jseg}g bit.

3G-18
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AT7TMODULE DIAGNOSTICS

16. Connect VM probe to solder-side of AS5J2 line B (pin 8)
(See Figure 3G-2. ASJ2 Signal Locator)

17 @e%e voltmeter.)

18. Voltage should read approximately +2.5 to +5.5 Vdc.
( to repeat measurement.)

Check Low State

R e
20 {%]se@ bit.
21 E%jer%?e[\%ﬁ?neter.)

22. Voltage should read approximately ~=0.5 to +1.5 Vdc.
( to repeat measurement.)

23. Record test results.

24. Return to foldout: A ‘
® Determine next task by comparing test results to condi-

tions shown in each | |aesuLt for TEST CABLE W2

CTL LINES. BLOt,:K_r——
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A7 MODULE DIAGNOSTICS

Ty

Run time: 2 min.
Set-up time: 2 min. TEST
vde -~

pe 4, Voltage Measurements ~ A7.12

Internal Voltmeter (VM) is used to check power supply levels at
inputs to A7 Module.

—

un Test

Switch instrument to Standby:

o Disconnect W2 from A7 at A7A1J1. )

® Plug end of W2 into 14 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W2P2.

Connect VM probe: )

® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.

@ Connect alh’iator cllg to VM IN (A4TP1). (See A7
MODULE CABLE CONNECTION LOCATOR on fold-

out for VM IN location.)

Turn instrument on and enter:

R

3G-20



A7 MODULE DIAGNOSTICS

Measure voltage levels:

¢ Connect, VM probe to test connector pin for each power
supply line (see Figure 3G-3. Cable Plug W2P2 Signal
Locator).

e (5] (To make each voltage measurement.)

Figure 3G-3. Cable Plug W2P2 Signal Locator

GND
+5V

1

2}3@@@@@@ 14

+15V -15V 32 SAHR

SAHR DIAG
BUS

Record test results.

Return to foldout: ‘ 4
® Determine next task by comparing test results to condi-

tions shown in each | [gequit for TEST Vdec.

BLOFE—r—~

3G6-21



A7MODULE DIAGNOSTICS

Type: 4, Voltage Measurements A713

Run time: 2 min. e
Set~up time: 3 min. CABLE W2
TPs_LINES

Klgc}rznal Voltmeter (VM) is used to check power supply levels at

Run Test

—

Switch instrument to Standby.

g

Extend A7 Module on extender posts, from On-Site Service

Kit, to disconnect cable W2 from AS Assembly at ASJ2.

(Refer to table on foldout in MECHANICAL PRO-

CEDURES to locate A7 Module extension and A5 cable

disconnection information.) i

e After cable W2 has been disconnected from AS, lower
module back into instrument.

3 Connect VM probe;
¢ Connect red alligator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.
o Connect alligator clip to VM IN (A4TP1). (See A7
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

“o enagle %nternal So%tmeter.

3G~22
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A7 MODULE DIAGNOSTICS

5.

7.

Measure voltage levels at ASJ2:

L Access sxgnals from solder-side of AS5J2. (See Figure
4. J2 Signal Locator.)

L [_—fij (HZ} (To make each voltage measurement.)

Figure 3G-4. AS5J2 Si nal Locator
(Solder-Side

+5V GAD

DN

+18V -15V 82 SANR SANR DIAG 51

Record test results.

Return to foldout: A '
@ Determine next task by comparing test results to condi-

tions shown in each | lgesyLt for TEST CABLE W2

PS LINES. BLD;:iJ—
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A7 MODULE DIAGNOSTICS

Type: Cable Substitution A714

Run Time: S min.

Set-up Time: I min. SUBSTITUTE
W28

Testing has shown cable W28 to be suspect, temporarily
replace with a test cable from the On-Site Service Kit.
Rerun INSTRUMENT LEVEL DIAGNOSTICS (ILD) to
confirm repair.

Refer to REPLACEABLE PARTS, in the HP 8642A/B
Operating and Service Manual, for information to order a
permanent replacement cable.

Return to foldout.
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A7 MODULE DIAGNOSTICS

Type: Cable Substitution A715

Run time: 0 min.

Set-up time: 3 min. SUBSTITUTE
W2

Testing has shown cable W2 to be suspect, temporarily replace
with a spare ribbon cable if available. Rerun INSTRUMENT
LEVEL DIAGNOSTICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in the HP 8642A/B Operat-
ing and Service Manual, for information to order a permanent

replacement cable.
§ CAUTION 3

When connecting ribbon cable to A7 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

1. Switch instrument to Standby to connect cable W2 to AS
Assembly and A7 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on con-
necting cable W2 to A5J2)

2. Return to foldout.
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A7 MODULE DIAGNOSTICS

Type: Cable Connection A7.16
Run time: 0 min. P\
Set-up time: 3 min. CONNECT

T CABLE__~

CAUTION ;

When connecting ribbon cable to A7 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

1. Switch instrument to Standby to reconnect cable W2 to AS
Assembly or A7 Module. efer to table on foldout in
MECHANICAL PROCEDURES for information on recon-
necting cable W2 to A5J2)

2. Return to foldout.
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A7 THEORY OF OPERATION

3G-4. A7SAWR LOOP MODULE

COMMENT

It is not to essential to understand the internal
operation of a module to make an on-site repair.

The A7 Module contains a phase locked loop circuit. Oscillator
select lines A and B are decoded to select one of three Surface
Acoustic Wave Resonator (SAWR) oscillators. The oscillators are
referenced to the A6 Timebase output (45 MHz).

The A7 Module output: 742.5, 787.5, and 832.5 Mhz, 1s the UHF
reference for the A11 Reference Loop Module.

See the A7 MODULE SIMPLIFIED BLOCK DIAGRAM for
further understanding of the A7 Module’s internal operation.
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A9 IF LOOP MODULE

3H-1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the A9 Module. The
objective is to isolate the failure indicated for this module to the
module itself or to a part on which i1t depends for operation.

NOTE

At this level of testing, recommendations for fur-
ther action are made on the assumption that the
INSTRUMENT LEVEL DIAGNOSTICS (ILD)
showed no failures for modules A01-A07. (For
information on using the on-site diagnostics, refer
to the INTRODUCTION section of this manual)

When tightening the coax cable connectors, do not
exceed a torque of 1.0 Nm or .74 ft-lbs (slightly
tighter than finger tight).

When coax cables are disconnected from instru-
ment, do not allow loose ends to come in contact
with any exposed circuitry susceptible to short
circuiting.

Test Instructions

1. The instrument’s Top Cover must be removed to run many
of these tests. (Refer to the table shown on the foldout in
MECHANICAL PROCEDURES to locate instructions.)

2. The last page in this group of tests is a foldout and should
be pulled out now.

3. Turn to the next page to begin the A9 MLD.
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A9 MODULE SUBSTITUTION

3H-2. INTRODUCTION

The first step in isolating an A9 failure is to substitute in a
known good module from the On-site Service Kit.

NOTE

If a known good A9 module is not available and
you were directed here either by:

a) The Instrument Level Diagnositics, proceed to
the next page and perform the A9 INPUTS
VERIFICATION.

b) The A12 Module diagnostics, the probability
that the A9 Module is defective is high enough to
make verification of its inputs unnecessary. Pro-
ceed with the substitution process as soon as a
known good module is available.

A9 Substitution Instructions

1.
2.

Find A9 MODULE SUBSTITUTION on the foldout.

Use the Task Sequence Diagram, shown under A9
MODULE SUBSTITUTION, to direct Kou through the
substitution process. Each ”fask Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged in this section. Turn to the task indicated and
complete the procedure.

After completing the procedure, return to the Task
uence Diagram on the foldout and determine the next
to be performed.

Begin now by performing the first task shown on the
diagram.

3H-2
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A9 INPUTS VERIFICATION

A9.01
60 10

3H"'3. INTRCDUCTICN INPUT VERFI-

CATICGN

If a known good A9 Module is not available, or if you were not
able to isolate the failure using the A9 MODULE SUBSTITU~-
TION procedure, the Task Sequence Diagrams, shown under A9
INPUTS VERIFICATION, should be used to check each signal
path into the A9 Module.

A9 Inputs Verification Instructions

1.
2.

Find A% INPUTS VERIFICATION on the foldout.

The Task Sequence Diagrams, shown under A9 INPUTS
YERIFICATION, are separated into three checks: RE,
ontrol and Power Supply signals.

Use the Task Sequence Diagrams to direct you through the
verification process. Each Task Arrow shown in a diagram
indicates a task title and task number. The tasks are num-
bered according to the order in which they are arranged in
this section. Turn to the page indicated and complete the
procedure.

After completing the procedure, return to the Task
Seq'uc,.we Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown under 1. A9
RF INPUT CHECK.

NOTE
The A9 MODULE 1/0C SIGNALS DIAGRAM

shows all parts which the A9 Module depends on
for operation.
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A9 MODULE DIAGNOSTICS

Type: 1; Loop Lock/Unlock A9.02
Run time: 2’ min. 40 sec. Fov—
Set-up time: 0 MODULE
Run Test
1. :l[ﬂ%lﬁl ?BESE! } (SHIFT )
1t key unti
"100.000000MZ ~140.0DM" appears,

to override 20 second reset test.)

2. (SHET (SPCL) (3) (3 (3 (&) (HZ.

3. When "DIAG DONE  HIT MSSG V1" appears:

® Use C@SSE J to scroll through messages.
® Record error code(s) displayed for A9.

COMMENT

If any error codes are displayed for modules A0I-
AO7, you need to isolate those failure(s) before
erformmg the A9 MODULE SUBSTITUTION.
F Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

4. Return to foldout: ‘ ‘
@ Determine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST A9 MODULE.

BLOFK_I—
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A9 MODULE DIAGNOSTICS

Type: Module Substitution A9.03

Run time: 0

Set-—up time: 5 min. SUBSTITUTE
Ag

The following describes the technique for connecting a known
good A9 Module without removing the A9 Module in the
instrument.

Connect Substitute Module

1. Switch instrument to Standby.

2. Disconnect cables W3, W26 and W30 from A9 Module (see
IA?d M)ODULE CABLE CONNECTIGN LOCATOR on
oldout).

3. Without removing A9 Module from instrument, carefully
lay substitute A9 Module on top of modules A11, A12 and

Al3.
£ CAUTION ;

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.

4. Connect cables W3, W26 and W30 to substitute module.

5. Turn instrument on.

6. Return to foldout.
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A9 MODULE DIAGNOSTICS

Type: Substitute Module Test A9.04
Run time: 1 min. TeeT
Set-up time: 0 SUB

s

Test o(iaeratlon of substitute A9 Module by repeating test per-

forme

on A9 Module before substitution.

Run Test

B et

"100.800000M7Z ~1406.0BM" appears,
to override 20 second reset test.)

2. (SHET) (SPCL) (3] (3) (3] (B (HZ).

3. When "DIAG DONE  HIT MSSG .V1" appears:

o Use | gSSG J to scroll through messages.
® Record error code(s) displayed for A9,

4. Return to foldout: ) .
® Determine next task by comparing test results to condi-

tions shown in each | |gesurt for TEST SUB A9.

BLD?_K_J——




A9 MODULE DIAGNOSTICS

Type: Additional A9 Tests A9.05
Run tlme Conditional !F’\Tesw 3
o A
Set~up {ime: Conditional FURTHER

The A9 failure conditions for arriving at this task are described

below. Follow the procedure for the condition which fits your

module.

Condition 1: Instrument Level Self Test indicated A9
fatlure.

Condition 2: A12 Module RF Power Test indicated A9
failure.

Condition 3: Instrument must be set to a specific operating

condition to detect A9 failure.

Condition 1

sg lg El;tE untli

"100. OOOOOOMZ -140.0DM" appears,
to override 20 second reset test.

2. (BHFT) (BPCL) (3) (3D (00 (HZD.

3. When "WAITING FOR SETUP 1 .V24" appears:

[ 2

® Connect BNC Tee connector, from On-Site Service Kit,
to "FM/®M INPUT" (see INSTRUMENT LEVEL DI~
AGNOSTICS foldout for set-up diagram).

Connect a coax cable from Tee connector to "MOD
OUTPUT".

Connect a coax cable from Tee to "AM/PULSE INPUT"

(HZ) to continue.

4.  When "DIAG DONE  HIT MSSGS .VI" appears:

®
L

Use C@%} to scroll through messages.
Recor error codes.

COMMENT

If any error codes are displayed for modules AOI-
A07, you need to isolate those failure(s) before
performing the A9 MODULE SUBSTITUTION.
(Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

5. Return to foldout.

3H-7
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A9 MODULE DIAGNOSTICS

Condition 2

S e

"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

2. (SHET) (SPCL) (3] (3) (32 (1) (HZ)

3. When "WAITING FOR SET-UP1 V24" :X)gears
@ Disconnect cable W26 from module at A9
o Connect YELLOW PM cable and adapter to cable W26.
to continue test.

4. “When "WAITING FOR SET-UP 2 V25" appears:
. Reconnect cable W26 to module at A9A2 J13.
% Disconnect cable W30 from module at A9A1 J4.
8 Connect PM cable to module at A9A1 J4.
o ((HZ] to continue test,

5. When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W30 to module at A9A1 J4,
¢ {(HZ ) to continue test.
6. When "DIAG DONE HIT MSSGS V1" appears:
9 Use @S_SE to scroll through messages.
© Record error code(s) displayed for A9.

7.  Return to foldout.

Condition 3

1. Set instrument to operating condition which causes A9
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout.

3H-8
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A9 MODULE DIAGNOSTICS

Type: Additional Substitute A9.06

A9 Tests oo
Run time: Conditional SUB A9
Set~-up time: Conditional TJFURTHER

Test operation of substitute A9 Module by repeating test(s)
performed on A9 Module before substitution.

Condition 1: Instrument Level Self Test indicated A9
failure.

Condition 2: Al12 Module RF Power Test indicated A9
failure.

Condition 3; Instrument must be set to a specific operating

condition to detect A9 failure.

Condition 1

old shilt key unti
“100.000000M7Z  -140.0DM" appears,
to override 20 second reset test.

2. (SHFT] (JPCL) (30 (333 (o) (HZD.

3. When "WAITING FOR SETUP 1 .V24" appears:
¢ Connect BNC Tee connector, from On-Site Service Kit,
to "FM/$M INPUT" (see INSTRUMENT LEVEL DI-
AGNOSTICS foldout for set-up diagram).
© Connect a coax cable from Tee connector to "MOD
OoUTPUT".
© Connect a coax cable from Tee to "AM/PULSE INPUT"

¢ ((HZ ] to continue.
4.  When "DIAG DONE  HIT MSSGS .VI" appears:

® Use % to scroll through messages.
@ Recor error codes.

COMMENT

If any error codes are displayed for modules A0I1~
AOQ7, you need to isolate those failure(s} now.

5. Return to foldout. ‘ )
® Determine next task by comparing test results to condi-

tions shown in each | lpesuLt for TEST SUB A9

FURTHER. aw;:x_r—

3H-9
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A9 MODULE DIAGNOSTICS

Condition 2

I. { IIS%'EB] ;EESEI ) (SHIFT )
it key unti

"100.0000006MZ -140.0DM" appears,
to override 20 second reset test.)

2. (SHET) (SPCL] (3 () (3 (HZL)

3.  When "WAITING FOR SET-UP 1 V24" zig ears:
¢ Disconnect cable W26 from mcdule at A9 g
@ Connect YELLOW PM cable and adapter to cable W26.
@ ((HZ ] to continue test.

4, When "WAITING FOR SET-UJP 2 V25" appears:
& Reconnect cable W26 to module at A9A2 J3.
® Disconnect cable W30 from module at A9A1 J4.
@ Connect PM cable to module at A2A1 J4.
® ((HZ ] to continue test.

5. When "RECONNECT ALIL CABLES V29" appears:
® Reconnect cable W30 to ;nodule at A9A1 J4.
@ ((HZ ] to continue test.

6. When "DIAG DONE HIT MSSGS V1" appears:
¢ Use C@j to scroll through messages.
® Record error code(s) displayed for A9.

7. Return to foldout: ] .
9 Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST SUB A9

FURTHER. BLO(,:K_r—

Condition 3

. Set instrument to operating condition which causes A9
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout: ) i
@ Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB A9

FURTHER. BLOF'KJ—
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A9 MODULE DIAGNOSTICS

Type: Cable Connection A9.067

Run time: 0 m

Set-up time: 5 min. A9
“CQMODULE

Connect Module

1. Switch instrument to Standby.

2. Disconnect cables W3, W26 and W30 from substitute A9

Module.
§ CAUTION ;

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.
Reconnect cables W3, W26 and W30 to A9 Module.
Turn instrument on.

Return substitute A9 Module to On-Site Service Kit.

N W

Return to foldout.
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A9 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels A9.08

Run time: 2 min. 30 sec.
Set~up time: 3 min. TR

RF signal level is measured using Internal Power Meter (PM).

Do not permit end of Internal Power Meter cable
to short circuit instrument by coming in contact
with any exposed circuitry.

Run Test

1. i
old shi ey unti
"100.000000MZ ~-140.0DM" appears,
to override 20 second reset test.)

P e e Rty o HH ) )

I @ ED.

4. When "WAITING FOR SET-UP 1 V24" apgears:
@ Disconnect cable W26 from module at A9A2 J3.
® Connect YELLLOW PM cable and adapter to cable W26.
e ((HZ ] to continue test.

5. When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W26 to module at A9A2 J3.
® (HZ ] to continue test.
6. When "DIAG DONE HIT MSSGS .V1" appears:
® Use [_}g@_g@ to scroll through messages.
@ Record error code(s) displayed for A9,
7. Return to foldout: , '
& Determine next task by comparing test results to condi-

tions shown in each | |resutt for TEST RF POWER.
B

LOFK_J——
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A9 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels A9.09
Run time: 2 min. 30 sec. TEST
Set-up time: 3 min. CABLE

neo

RF signal level is measured using Internal Power Meter (PM).

Run Test
- STERE (D
shi ey until
"100.000000MZ -140.0DM" appears,

to override 20 second reset test.)

> %%k%%\,%n Z &M @ ED

. W@ ED

4. When "WAITING FOR SET-UP 1 .V24" appears:
® Disconnect cable W26 from A6 Module at ASA2 I6.
(See Top View Diagram inside Top Cover to locate W26
connection on A6 Module)
® Connect YELLOW PM cable to module at A6A2 6.
@ (HZ ] to continue test.

5. When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W26 to module at A6A2 J6,
¢ ((HZ) to continue test.

6. When "DIAG DONE HIT MSSGS .V1" appears:
© Use qg_S—G:] to scroll through messages.
©® Record error code(s) displayed for A9.

7. Return to foldout: , )
® Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST CABLE W26.

BLO,C_K_J—-
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A9 MODULE DIAGNOSTICS

Type:
Run time;
Set-up time:

3; Bit Transmission

0 min.

5 min.

A9.10

TEST
CONTAROL
BITS ~

internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A9 Module Data and Clock lines.

COMMENT

If any control line level measures bad, it is not
necessary to test remaining lines; proceed directly

to step 23

Run Test

1. Switch instrument to Standby:
¢ Disconnect cable W3 from module at A9A2 J1.
@& Plug end of W3 into 26 pin test connector, from On-Site

Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W3P2.

To prevent damage to the Power Supply and Con-
trol sections, do not permit the exposed pins on the
test connector to short circuit.

2. Connect VM probe:

@ Connect red alligator cli
red test lead provided in

® Connect alligator clip to VM
BLE CONNECTION LOCATOR on fold-
out for VM IN location.)

MODULE C

3. Turn instrument on.

IN

and retractable hook probe to
n-Site Service Kit.

(A4TP1). (See A9

3H-14



A9 MODULE DIAGNOSTICS

Data and Clock Control Lines
Check High State

. (SHETJ (SPCL) (30 (8] (00
%‘T‘B v high stafe.

specif

NOTE

A "G will a;apear in display indicating that these
data bits will be set low. However, the bits are
inverted in the Control Section before they are
sent to A9.

5. Enter Bit Select Keys, as indicated in Table 3H-1. W3P2
Control Bits, for Control Line to be tested.

6. Connect VM probe to Control Line a2t Pin Number indi-
cated in Table 3H-1, (See Figure 3H~1, Cable Plug W3P2
Signal Iocator.)

Table 3H~1. W3P2 <ontroi Bits

g,f,sé, Cm;ol SeletguKeys Num)er

(Steps 5 and 10) (Step 6)
! co 3 @O HD 18
2 c1 ™ ED 19
8 c2 @ ED) 21
4 C3 &) ) EHD 22
5 H INV (33 (B) (HD) 16
6 H EXT CLK 3) (0 HZD 14

3H-15



A9 MODULE DIAGNOSTICS

Figure 3H-1. Cable Plug W3P2 Signal Locator

+15V NC osc
+50V C1 C2 GND ENABLE

DIAG
+18V  +5V  NC GND H H CO GND C3 FN BUS
EXT INV LOW
CLK SWP
LIMIT

7. ! 2 J % )
0 enable voltmeter.)

8. Volta e should read approximately +2.5 to +5.5 Vdc.
i HZ ]} to repeat measurement.)

Check Low State

e

NOTE

A "1 will alppear in dtsplay indicating that these
data bits will be set high. However, the bits are
inverted in the Control Section before they are
sent to A9.

10. Enter Bit Select Keys, as indicated in Table 3H-1, W3P2
Control Bits, for same Control Line.

H E;éojer%%e voitmeter.)

12. Voitage should read approximately -0.5 to +1.5 Vdc.
( to repeat measurement.)

13. I;.Ie{pelat procedure for each Control Line shown in Table

3H-16



A9 MODULE DIAGNOSTICS

Oscillator Enable
Check High State

SR Ry o
R

16. Connect VM probe to test connector line OSC ENABLE
{pin 25).

17 H%j er%?e%neter.)

18. Voltage should read approximately +2.5 to +5.5 Vdc.
( to repeat measurement.)

Check Low State

P e ey P O
20 (G
21. E%‘IBI%C voltmeter.)

22. Voltage should read approximately -0.5 to +1.5 Vdc,
(&) to repeat measurement.)

23. Record test results.

24. Return to foldout: : )
@ Determine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST CONTROL
BITS. 8

LO?K_J'—
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A9 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A9.11

Run time: 3 min. TEST

Set-up time: 3 min. CABLE W3
TL LIN

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A9 Module Clock and Data lines.

Run Test

Switch instrument to Standby.

Extend A9 Module on extender posts, from On-Site Service

Kit, to disconnect cable W3 from AS Assembly at ASJ3.

(Refer to table on foldout in MECHANICAL PRO-

CEDURES to locate A9 Module extension and AS5 cable

disconnection information.) _

® After cable W3 has been disconnected from AS, lower
module back into instrument.

Connect VM probe: )

@ Connect red alllfator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See A9
MODULE CABLE CCNNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on.
NOTE

It is only necessary to perform this test on failing
control line.

Data_and Clock Control Lines

Check High State

5.

s io specify E:g% state.

NOTE

A "0" will appear in display indicating that these
data bits wiﬁ be set low. However, the bits are
inverted in the Control Section before they are
sent to A9.

Enter Bit Select Keys, as indicated in Table 3H-2, ASJ3
Control Bits, for Control Line to be tested.

3H-18
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A9 MODULE DIAGNOSTICS

7. Connect VM probe to Control Line at Pin Number indi-
cated in Table 3H~2. (See Figure 3H-2. Cable Plug A5J3
Signal Locator)

Table 3H-2. AS5J3 Control Bits

Jr%set, Cg:\;;ol Selet;'tnKeys Nulm;e;
(Steps 6 and 11) (Step 7)
‘ €0 wnenfe:ra 18
2 c ) ) ED 19
3 c2 3 (&) (HD) 24
4 cs 3 (3] (B 22
5 H INV (3 (5) () 16
6 H EXT CLK D 7 (FZ3 14

Figure 3H-2. Cable Plug A5J3 Signal Locator

+15V NC 0s

A
NG

+15V BV NC G6ND H H CO0 GND C3 FN

EXT INV LOW
CLK SWP
LIMIT

8. E'_!—_Q_—_]l % ]
0 enable voltmeter.)

9. Voltage should read approximately +2.5 to +5.5 Vde.
( to repeat measurement.)

Check Low State

10. i%EQ[II%H@HQ]
o specify low state. o)

3H-19
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A9 MODULE DIAGNOSTICS

NOTE

A “1” will appear in display indicating that these
data bits will be set high. However, the bits are
inverted in the Control Section before they are
sent to 49.

Enter Bit Select Keys, as indicated in Table 3H-2, W3P2
Control Bits, for same Control Line.

E io ena Eie voitmeter.)

Voltave shou d read approximately -0.5 to +1.5 Vde.
i Z ) to repeat measurement.)

Oscillator Enable

Check High State

14.

LS.

16.

18

(SHEFT) (SPCL) (3) (8 () (1)

{To specify high state

E'f%)se@ be%ZJ

Connect VM probe to test connector hine OSC ENABLE
{(pin 25).

%jeg%?e%%}eter‘)

kolm e should read approximately +2.5 to +5.5 Vde.
5] ( HZ ) to repeat measurement)

Check Low State

19.

20.

:SH“ISP ] (318302
o specify Tow state
3J(8) (HZ
o select but.
B Ins
slo enable \o tmeter.)

Volnue should read approximately ~0.5 to +1.5 Vde.

i "HZ ] to repeat measurement.)

Record test results.

Return to foldout: ‘ A
¢ Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST CABLE W3

CTL LINES. BLOt,'.‘_K_r-—
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A9 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements A9.12
Run time: 2 min.
Set-up time: 2 min. TEST

Vdc o~

Internal Voltmeter (VM) is used to check power supply levels at
mputs to A9 Module.

Run Test

1. Switch instrument to Standby:
e Disconnect W3 from A9 at A9A2 J1.
¢ Plug end of W3 into 26 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhecad on test connector and alien with
arrowhead on cable plug W3P2.

2. Connect VM probe:
¢ Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
© Connect alhgator clip to VM IN (A4TP1). (See A9
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

3. Turn instrument on and enter;

(SHFT) (SPCLJ (3) (2) @ CHZ )
I.

{To enable Internal Voltmete




A9 MODULE DIAGNOSTICS

4.  Measure voltage levels: .
® Connect VM probe to test connector pin for each gower
supply line (see Figure 3H-3. Cable Plug W3P2 Signal
Locator).
o (&) (To make each voltage measurement.)

Figure 3H-3. Cable Plug W3P2 Signal Locator

+15V NC 0se
+50V -15v GND C1 C2 G6ND ENABLE

DIAG
+15V 45V NC GND H H CO GND C3 FN BUS
EXT INV LOW
CLK SWP
LIMIT

5. Record test results.

6. Return to foldout: ‘ ‘
© Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST Vde.

BLOF(-J——
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A9 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements A9.13

Run time: 2 min. —

Set-up time: 3 min. CABLE W3
TPS_LINES

Klgt:':]rsnal Voltmeter (VM) is used to check power supply levels at

Run Test

1.
2

Switch instrument to Standby.

Extend A9 Module on extender posts, from On-Site Service
Kit, and disconnect cable W3 from AS Assembly at AS5J3.
(Refer to table on foldout in MECHANICAL PRO-
CEDURES to locate A9 Module extension and AS cable
disconnection information.)

Connect VM probe: )

e Connect red alldgator cl? and pointed tip probe to red
test lead provided in On-5ite Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See A9
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

(T e el Volumeibr] > o

IH-23
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A9 MODULE DIAGNOSTICS

5. Measure voltage Ievels at A5J3:
L Access s1§nals from solder-side of AS5J3. (See Figure
A 533 Signal Locator.)
] CS;) EEZ] {To make each voltage measurement.)

Figure 3H-4. A5)3 Si na] Locator
(Solder~Side

+45V
C2 GND ENABLE

AN\ 977
VNG

5V NC GND H H €O GND C3 FN
EXT INV
CLK SHP
LIMIT

6. Record test results.

7. Return to folout: ] ‘
® Determine next task by comparing test results to condi-

tions shown in each | |gesyLy for TEST CABLE W3

PS LINES. ato;:ﬁ_,—
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A9 MODULE DIAGNOSTICS

Type: Cable Substitution A9.14

Run Time: 3 min. P\

Set-up Time: 1 min. SUBSTITUTE
W26

Testing has shown cable W26 to be suspect, temporarily
replace with a test cable from the On-Site Service Kit.
Rerun INSTRUMENT LEVEL DIAGNOSTICS (ILD) to
confirm repair.

Refer to REPLACEABLE PARTS, in the HP 8642A/B
Operating and Service Manual, for information to order a
permanent replacement cable.

Return to foldout.
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A9 MODULE DIAGNOSTICS

Type: Cable Substitution A9.15

Run time: 0 min. R

Set-up time: 3 min. SUBSTITUTE
¥3

Testing has shown cable W3 to be suspect, temporarily replace
with a spare ribbon cable if available. Rerun INSTRUMENT
LEVEL DIAGNOGSTICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in the HP 8642A/B Operat-~
ing and Service Manual, for information to order a permanent
replacement cable.

When connecting ribbon cable to A9 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

1.  Switch instrument to Standby to connect cable W3 to AS
Assembly and A9 Module. (Refer to MECHANICAL
I?A%JO;Z)E URES for information on connecting cable W3 to

2. Return to foldout.
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A9 MODULE DIAGNOSTICS

Type: Cable Connection A9.16
Run time: 0 min. m
Set-up time: 3 min. TQ CABLE _~

When connecting ribbon cable to A9 Module, find
arrowhead on the cable plug and align with arrow-~
head on the board connector.

1. Switch instrument to Standby to reconnect cable W3 to AS
Assembl% or A9 Module. (Refer to MECHANICAL PRO-
g%JDsU)R S for information on reconnecting cable W3 to

2. Return to foldout.
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A9 THEORY OF OPERATION

3H-4. A9 IF LOOP MODULE

COMMENT

It is not to essential to understand the internal
operation of a module to make an on-site repair.

The A9 Module contains a phase locked loop which is referenced
to the A6 Module timebase output (500 kHz). A fractional-N
divider in the loop’s feedback path and compensating circuitry
in the oscillator tune path allow frequency steps of .05 Hz at the
output.

The fractional-N control signals are decoded to select one of six
voltage controlled oscillators to produce the output frequency
range of 45 to 90 MHz. The A9 Module output provides the
reference signal for the A12 Module.

See the A9 MODULE SIMPLIFIED BLOCK DIAGRAM for
further understanding of the A9 Module’s internal operation.
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A9 MODULE SIMPLIFIED BLOCK DIAGRAM A9 MODULE SUBSTITUTION A9 INPUTS VERIFICATION A9 MODULE 1/0 SIGNALS DIAGRAM
P/0 1
A9A2 |
J1 osc CONTROL 49.07 A9.04 1. A9 RF INPUT CHECK.
25 ¢ D6, ENABLE
CATION
IF SUM LOOP/
CURRENT Ag REFERENCE A12DIVIDEFI
SOURCE PASSED SUBSTITUTE
ma il
VOLTAGE
CONTROLLED TEST GO TO
500 kHz 0SCILLATORS SUBSTITUTE PASSED REPLACING
FROM A6  PHASE A9 A MOD.
AGA2 DETECTOR
J3 q\ )t
' ¢ BIAS AND
-
° ‘b API CONTROL TEST AG
MODULE
INTEGRATOR 805 e G0 T0
A | &
A9A1
F P/COUNTER
N £ ot PASSED S Ten SUBSTITUTE - SUB  AQ AB Tiegace o CIDwa AtssoN caste
l/ O 7'-?:: [_‘FURTHER/_‘ AQ FURTHER 2. A9 CONTROL INPUT CHECK. A9.16 /,
A1 26
1 A9 11 CONNECT CONTROL
A9 MODULE CABLE CONNECTION LOCATOR 4 CABLE SECTION
TEST
A9 10 CABLE W3
: CTL_LINES A POYER SUPPLY/CONTROL
— | | ALL DISTRIBUTION
_______ LEVELS SUBSTITUTE
e N 6000 [ W3 AS
| | J3
| ]
— ! I
| |
L e e I
P/0 FRACTIONAL-N L J
39A2 DIVIDER wog 4A+—++—11 10t | || |t---—-----
14 <013; H_EXT_CLK
pD12' W INV P/0
16 € AQA2
18 € D8 co J1
< T FN _LOW SWP _LIMIT TN 3. A9 POWER SUPPLY INPUT CHECK. A9.16
19 <23 ci1 L 24
- 1
21 D10, c2 | "
22 Q11 €3 | -._~_\-- SECTION
8-10€————NC : - TEST
| ! W30 ——— [ | | Ag.12 EQBtENES
! « +90 Vvde DIAGNOSTIC | — -
R +15 Vdc INTERFACE | A5U3 ~ A9
5-7 ¢ +5 vdc 1 1= AS
N DIAG BUS 26 VM IN VM OUT  GND I 11— A4
_____IH
12, 13, L 00 [ =
55,57. € GND . ) ALL
023 v P/o | [11i11] | , , MEAS . CohBLE
11 & -15 Vdc Ad — T T 600D [
i

Figure 3H-100. A9

IF Reference Module Diagnostics.
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A1l REFERENCE LOOP MODULE

31-1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the A1l Module. The
objective is to isolate the failure indicated for this module to the
module itself or to a part on which it depends for operation.

NOTE

At this level of testing, recommendations for fur-~
ther action are made on the assumption that the
INSTRUMENT LEVEL DIAGNOSTICS (ILD)
showed no failures for modules A01-A09. (For
information on using the on-site diagnostics, refer
to the INTRODUCTION section of this manual.)

When tightening the coax cable connectors, do not
exceed a torque of 1.0 Nm or 74 ft-lbs (slightly
tighter than finger tight).

When coax cables are disconnected from instru-
ment, do not allow loose ends to come in contact
with any exposed circuitry susceptable to short
circuiting.

Test Instructions

1. The instrument’s Top Cover must be removed to run many
of these tests. (Refer to the table shown on the foldout in
MECHANICAL PROCEDURES to locate instructions.)

2. The last page in this group of tests is a foldout and should
be pulled out now.

3. Turn to the next page to begin the A11 MLD.




A1l INPUTS VERIFICATION

31-2. INTRODUCTION

The first step in isolating a failure in the A1l Module is to
verify correct operation of each input signal. Use the All
INPUTS VERIFICATION procedure to check each signal path
into the A11 Module.

NOTE

If you were directed here by the A12 Module
diagnostics, the probability that the AI1 Module is
defective is high enough to make verification of its

inputs unnecessary. Proceed to the next page, All
ODULE SUBSTITUTION.

A1l Inputs Verification Instructions

1.
2.

Find A11 INPUTS VERIFICATION on the foldout.

The Task Sequence Diagrams, shown under All INPUTS
VERIFICATION, are separated into three checks: REF,
Control and Power Supply signals.

Use the Task Sequence Dia%rams to direct you through the
verification process. Each Task Arrow shown in a diagram
indicates a task title and task number. The tasks are num-
bered according to the order they are arranged in this
section. Turn to the task indicated and complete the
procedure.

After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown under
1. A11 RF INPUT CHECK.

NOTE
The A1l MODULE I/0 SIGNALS DIAGRAM

shows all parts which the A11 Module depends on
for operation.

31-2
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All1 MODULE SUBSTITUTION

A11.01

31-3. INTRODUCTION ﬁugg,{&#@
NOTE

If a known good module is not available:

a) If you were sent here by the Instrument Level
Diagnostics, proceed to paragraph 30-4 in the
Exceptional Cases section.

b.) If you were sent here by the A12 Module diag-
nostics, obtain a replacement AIll Module and
proceed with the A11 Module Substitution process.

If you were unable to isolate the failure using the A11 INPUTS
VERIFICATION procedure, then follow the Task Sequence
Diagram, shown under Ai1 MODULE SUBSTITUTION, to
substitute in a known good module from the On-site Service Kit.

A11 Substitution Instructions

1.
2.

Find A11 MODULE SUBSTITUTION on the foldout.

Use the Task Sequence Diagram, shown under Al1l
MODULE SUBSTITUTION, to direct you through the
substitution process. Each Task Arrow s%own in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged in this section. Turn to the task indicated and
complete the procedure.

After completing the procedure, return to the Task
Seci(uence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown on the
diagram.

31-3
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Type: 2A; RF Power Levels A11.02

Run time: 20 sec. TEST
Set-up time: 3 min. AF
PONER "

RF signal level is measured using Internal Power Meter (PM).

CAUTION

Do not permit end of Internal Power Meter cable
to short circuit instrument by coming in contact
with any exposed circuitry.

Run Test

1.

SE Ig Sgl;t Eey untii

0
“100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

(REETY (Sl €80 (89 (&) (1) (&) (BD)

A EZ)

When "WAITING FOR SET-UP 1 .V24" appears:

® Disconnect cable W25 from module at A11A3 J4.

& Connect YELLOW PM cable and adapter to cable W2§.
¢ (HZ ] to continue test.

When "WAITING FOR SET-UP 2 V25" appears:

® Reconnect cable W25 to module at A11A3 J4.

® Disconnect cable W24 from module at A11A1 J3.

® Connect YELLOW PM cable and adapter to cable W24.
¢ ((HZ ] to continue test.

When "RECONNECT ALL CABLES V29" a‘x]ppears:
® Reconnect cable W24 to module at A11A1 13,
® (HZ) to continue test.

When "DIAG DONE HIT MSSGS V1" appears:
® Use (MSSG ] to scroll through messages.

Return to foldout: ) _
@ Determine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST RF POWER.

BLOFU—-




Al11 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels A11.03

Run time: 10 sec. et

Set-up time: 2 min. CABLE
LWy

RF signal level is measured using Internal Power Meter (PM).

Run Test

1.

oid shi ey until
“100.600000MZ -140.0DM" appears,
to override 20 second reset test.)

(EEET) (BPCl) () (60 (30 (D) (20 (D)

@O ED

When "WAITING FOR SET-UP 1 V24" appears:

® Disconnect cable W25 from A7 Module at A7A1 J3.
(See Top View Diagram inside Top Cover to locate W25
connection on A7 Module.

® Connect YELLOW PM cable to module at A7A1 J3.

o ((HZ) to continue test.

When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W25 to module at ATA1 J3.
o (HZ) to continue test.

When "DIAG DONE HIT MSSGS .V1" appears:
e Use (MSSG ) to scroll through messages.

Return to foldout: ) .
@ Determine next task by comparing test results to condi~

tions shown in each | [gesuLt for TEST CABLE W25.

BLOFK_’—-




All MODULE DIAGNOSTICS

Set-up time: 2 min. CABLE

ype: 2A; RF Power Levels Al11.04

Run time: 15 sec. ﬁ\

W24

RF signal level is measured using Internal Power Meter (PM).

Run Test

(RSTELERESET ) COHFT)
1 ey until

old s
"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

(BHET) (SPCL) C3) (80 (2) (D (3 (D)

™ ED

When "WAITING FOR SET-UP 1 V24" appears:

¢ Disconnect cable W25 from module at A7A1 J3. (See
Top View Diagram inside Top Cover to locate W2§
connection on A7 Module.)

® Connect YELLOW PM cable to module at A7A1 §3.

o (HZ ) to continue test.

When "WAITING FOR SET-UP 2 V25" appears:

@ Reconnect cable W25 to module at A7A1 J3.

© Disconnect cable W24 from module at A6A1 J2.

® Connect YELLOW PM cable to module at A6A1 J2.
@ ((HZ ] to continue test.

When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W24 to module at A6A1 J2.
© (HZJ to continue test.

When "DIAG DONE HIT MSSGS V1" appears:
@& Use (MSSG ) to scroll through messages.

Return to foldout: . A
® Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST CABLE W24,

BLO?L(J_—




A1l MODULE DIAGNOSTICS

Type: 3; Bit Transmission Al11.05

Run time: 3 min. =

Set-up time: 2 min. CONTROL
8118 "

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A11 Module on Clock and Data control lines.

Run Test

1.

Switch instrument to Standby:

© Disconnect cable W4 from module at A11A1 J1. )

® Plug end of W4 into 16 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W4P2.

% CAUTION %

To prevent damage to the Power Supply and Con-
trol sections, do not permit the exposed pins on the
test connector to short circuit.

2. Connect VM probe: _
® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
® Connect alhgator 0118 to VM IN (A4TP1). (See Al1l
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)
3. Turn instrument on.
Clock Line

Check High State

4, 1§B!E!ll%€§}%:! 8] @3
o specify high state.

NOTE

A 0" will appear in display indicating that the data
bit will be set low. However, the bit is inverted in
the Control Section before it is sent to A11.




All MODULE DIAGNOSTICS

g%—]se%% bit.

Connect VM probe to test connector line REF CLK (pin
12). (See Figure 3I-1. Cable Plug W4P2 Signal Locator.)

Figure 31-1. Cable Plug W4P2 Signal Locator

DIAG
+5v +50v BUS 145y gNp -15V

i 15

papEey R E L

/7 LI

-5V +50V DIAG +15V REF REF -15vY
BUS CLK DATA

%)er%e%neter.)

Voltage should read approximately +2.5 to +5.5 Vdc.
&) to repeat measurement.)

Check Low State

9. { §E!E! J ?EQE )
o specify low state. e

NOTE

A 1" will be appear in display indicating that the
data bit will be set high. However, the bit is inverted
in the Control Section before it is sent to A11.

1o %Jseg;:gcjt bit.
H E?Qer%%ge voltmeter.)

12. (Volta e should read approximately -0.5 to +1.5 Vdc.

to repeat measurement.)

3I-8



A1l MODULE DIAGNOSTICS

Data Line

Check High State

3 %ﬁ%ate. ()
" RSP

15. Connect VM probe to test connector line REF DATA (pin
14). (See Figure 3I-1. Cable Plug W4P2 Signal Locator.)

L6. E%Jerg'sae voltmeter.)

17. Voltage should read approximately +2.5 to +5.5 Vdc.
&7 to repeat measurement.)

Check Low State

R e sy D
e A
20 %Jm%?e voltmeter.)

21. Voltage should read approximately -0.5 to +1.5 Vdc.
{9 to repeat measurement.)

22. Record test results.

23. Return to foldout: ) .
@ Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST CONTROL

BITS. BLO,fiK_r——
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All MODULE DIAGNOSTICS

Type: 3; Bit Transmission A11.06

Run time: 3 min. e

Set-up time: 3 min. CABLE W4
QT LINES—

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A11 Module on Clock and Data control lines.

Run Test

[y

Switch instrument to Standby.

g

Extend A11 Module on extender posts, from On-Site Ser-—

vice Kit, to disconnect cable W4 from A5 Assembl

A5)4. (See table on foldout in MECHANICAL P O-

CEDURES to locate A11 Module extension and AS cable

disconnection information.)

o After cable W4 has been disconnected from AS, lower
module back into instrument.

3.  Connect VM probe:

o Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.

¢ Connect alligator clip to VM IN (A4TP1). (See A1l
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

4. Turn instrument on.

Clock Line
Check High State

e e sy B (B

NOTE

A "0” will appear in display indicating that the data
bit will be set low. However, the bit is inverted in
the Control Section before it is sent to Al

31-10
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All MODULE DIAGNOSTICS

7.  Connect VM probe to solder-side of A5J4, line REF CLK
{(pin 12). (See Figure 31-2. A§J4 Signal Locator.)

Figure 31-2. A5J4 Signal Locator
(Solder-Side View)

DIAG
+5V  +60V BUS +15V GND -15V

1 15
2 16

-5V 450V DIAG +15V REF -15V
BUS DATA
BREF

CLK

ek
0 enable voltmeter.)

9.  Voltage should read approximately +2.5 to +5.5 Vdc.
(9] to repeat measurement.)

Check Low State

B o e

NOTE
A “1" will be dispalyed indicating that the data bit

will be set high. However, the bit is inverted in the
Control Section before it is sent to AI1l.

H F‘lz?seq%t)bxt.
12. Fl%—jen%?e%eter.)

13. Voltage should read approximately -0.5 to +1.5 Vdc.
( to repeat measurement.)
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A1l MODULE DIAGNOSTICS

Data Line

Check High State

e %f%ate. B
e

16. Connect VM probe to solder-side of AS5J4, line REF
DATA (pin 14). (See Figure 31-2. AS5J4 Signal Locator))

17 E%)er%e voltmeter.)

18. Voltage should read approximately +2.5 to +5.5 Vdc.
( to repeat measurement.)

Check Low State

B e
0 R
21 E%jer%e voltmeter.)

22. Voltage should read approximately ~-0.5 to +1.5 Vdec.
( to repeat measurement.)

23. Record test results.

24. Return to foldout: . .
¢ Determine next task by comparing test results to condi-

tions shown in each | [resuLt for TEST CABLE W4

CTL LINES. I l BLO(’:LJ—
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All MODULE DIAGNOSTICS

Ty

Run time: 3 min.
Set-up time: 2 min. TEST
Vdc o~

pe: 4, Voltage Measurements A11.07

Internal Voltmeter (VM) is used to check power supply levels at
inputs to A11 Module.

Run Test

1.

Switch instrument to Standby:

@ Disconnect W4 from A1l at A11A1 J1. )

® Plug end of W4 into 16 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W4P2.

Connect VM probe: )

® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See All
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

(T el Triermal Valtmetb o e
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All MODULE DIAGNOSTICS

Measure voltage levels:

@ Connect VM probe to test connector pin for each gower
supply line (see Figure 31-3. Cable Plug W4P2 Signal
Locator).

e (5] (To make each voltage measurement.)

Figure 3I-3. Cable Plug W4P2 Signal Locator

DIAG
+5v +50v BUS 445y gNp -15v

1 15

NPEEpREEE LS

/7 TIANN

-5V +50V DIAG +45V REF REF -15V
BUS CLK DATA

Record test results.

Return to foldout: A .
® Determine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST Vdc.

BLO?K_‘-——
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All1 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements A11.08

Run time: 3 min. TEET

Set-up time: 3 min. CABLE W4
PS LINES

glga]anal Voltmeter (VM) 1s used to check power supply levels at

Run Test

| o R

Switch instrument to Standby.

Extend A11 Module on extender posts, from On-Site Ser—-

vice Kitto disconnect cable W4 from A5 Assembl

ASJ4. (See table on foldout in MECHANICAL P O-

CEDURES to locate A11 Module extension and A5 cable

disconnection information.)

o After cable W4 has been disconnected from AS, lower
module back into instrument.

Connect VM probe:

¢ Connect red alligator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See All
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

o enable Internal Voltmeter.

Measure voltage levels at A5J4:
® Access signals from solder-side of A5J4. (See
Figure 31-4, AS5J4 Signal Locator.) It may be necessary
to extend the A1l Module to access the solder-side of
AS5J4. (Refer to table on foldout in MECHANICAL
PROCEDURES for information.)

¢ (5] (HZJ (To make each voltage measurement.)

31-15
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All MODULE DIAGNOSTICS

Figure 31-4. A5J4 Signal Locator
(Solder~Side View)

DIAG
+5V +50V BUS +15V GND -15v

W

~5V +50V DIAB *15V REF -15V
DATA

Record test results.

Return to foldout: . ‘
® Determine next task by comparing test results to condi-

tions shown in each | lpesutt for TEST CABLE W4

PS LINES. BLO([:EJ—
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All MODULE DIAGNOSTICS

Type: 1; Loop Lock/Unlock A11.09
Run time: 195 sec.
Set-up time: 0 TEST A41
MODULE -
Run Test

1.

old shift key unti
"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

CSHET) (SPCL]) (3] (3] (2] (3] (HZJ.
When "DIAG DONE  HIT MSSG .V1" appears:
¢ Use @ to scroll through messages.
® Record error code(s) dii?laygd for A11. If "TEST 1 OF
A11 (PASSED or FAILED)" is not displayed, rerun test.
COMMENT

5

If any error codes are displayed for modules AOI~
A09, you need to isolate those failure(s) before
performing the All MODULE SUBSTITUTION.
(Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

4. Return to foldout: ) )
¢ Determine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST All

MODULE. BLOFU—
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Al11 MODULE DIAGNOSTICS

Type: Module Substitution Al11.10

Run time: 0

Set-up time: S min. SUBSTITUTE
ALl

The following describes the technique for connecting a known
good All Module without removing the All module in the
instrument.

Connect Substitute Module

1.  Switch instrument to Standby.

2. Disconnect cables W4, W24 W25 and W31 from All
Module (see All MODULE CABLE CONNECTION
LOCATOR on foldout).

3. Without removing A1l Module from instrument, carefully
K; substitute A11 Module on top of modules A6, A7 and

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.

4.  Connect cables W4, W24 W25 and W31 to substitute
module.

Down-Load Cal Data

Use adequate Electrostatic Discharge Tech-
niques when handling the A20 Calibration
Module.

5. Remove from On-Site Service Kit A20 Calibration Module
provided for substitute A11 Module.
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A11 MODULE DIAGNOSTICS

11

12.

CAUTION

Check that switch S1 on 420 Module is switched
up to its "PROTECTED"” position.

With instrument switched to Standby, connect A20 Module
to A3 Module at A3J3 (see A11 M DULE CABLE CON-
NECTION LOCATOR on foldout).

Turn instrument on.

When "100.000000 MZ -140.00 DM" appears:

o Slide switch on left side of A3S2 on A3 Module back
toward rear of instrument (see A11 MODULE CABLE
CONNECTION LOCATOR on foldout).

(SHET ] (SPCL) (30 (71 (33 (D) HZ)

When "TRANSFER VERIFIED JU613" appears:
o Slide A3S2 forward toward front of instrument to pro-
tect A3 Module’s memory.

Switch Instrument to Standby and remove A20 Module.
Replace A20 Module in On-Site Service Kit.

Return to foldout.
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A1l MODULE DIAGNOSTICS

Type: Substitute Module Test All11

Run time: I min. Oer—

Set-up time: 0 S8
L

Test operation of substitute A11 Module by repeating test per-
formed on A 11 Module before substitution.

el

un Test

(HoRhart Eey -

old s
"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

CSHET) (SPCL) (30 (3] (22 (8] (HZD.

When "DIAG DONE  HIT MSSG .V1" appears:

® Use Gg_fgﬁj to scroll through messages.

® Record error code(s) displayed for A11. If "TEST 1 OF
A1l (passed or failed)" is not displayed, rerun test.

Return to foldout: ‘ )
® Determine next task by comparing test results to condi~

tions shown in each RESULT for TEST SUB A1ll.

BLO(r:K_,—-
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Type: Additional A1l Tests All12

Run time: Conditional

Set-up time: Conditional TEST A44
~QFURTHER _~

The A11 failure conditions for arriving at this task are
described below. Follow the procedure for the condition which
fits your module.

Condition 1: Instrument Level Self Test indicated All
failure.

Condition 2: A12 Module RF Power Test indicated All
failure.

Condition 3; Instrument must be set to a specific operating

condition to detect Al11 failure.

Condition 1

1. IF%IB1 ;BEEE! ] (SHFET )
old shift key unti

'100.000000MZ  -140.0DM" appears,
to override 20 second reset test.

2. (SHET) (SPCL) () (3 @) (HL)

3. When "WAITING FOR SET-UP 1 .V24" appears: )

¢ Connect BNC Tee connector, from On-~Site Service Kit,
to "FM /&M INPUT" (see INSTRUMENT LEVEL DI~
AGNOSTICS foldout for set-up diagram).

® Connect a coax cable from Tee connector to "MOD
OUTPUT".

® Connect a coax cable from Tee to "AM/PULSE INPUT"

® (HZ) to continue.

4. W}{?n "DIAG DONE 11H}Il’l‘ M%SGS VI'" appears:
® Use | %%F% ) to scroll through messages.
® Recor error codes.
COMMENT

If any error codes are displayed for modules AQI~-
A09, you need to isolate those failure(s) before
performing the All MODULE SUBSTITUTION.
{Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

S.  Return to foldout.
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Condition 2

old shift key unti
100, OOOOOOMZ ~140.0DM" appears,
to override 20 second reset test.)

2 GHED G ED

3. When "WAITING FOR SET-UP 1 V24" appears:
¢ Disconnect cable W25 from module at All 314,
© Connect YELLOW PM cable and adapter to cable W285.
e (HZ ] to continue test.

4.  When "WAITING FOR SET-UP 2 .V2§" appears:
® Reconnect cable W25 to module at A11A3 J4.
® Disconnect cable W24 from module at A11A1 J3.
® Connect PM cable to module at A11A1 J3.
¢ (HZ ] to continue test.

5. When "WAITING FOR SET-UP 3 V26" appears:
® Reconnect cable W24 to module at A11A1 J3.
o Disconnect cable W31 from module at A11A3 J2.
® Connect PM cable to module at A11A3 J2.
¢ (HZ ] to continue test.

6. When "RECONNECT ALL CABLES V29" appears:
0 Reconnect cable W31 to module at A11A3 J2.
to continue test.

7.  When "DIAG DONE HIT MSSGS .V1" appears:
® Use @@j to scroll through messages.
® Record error code(s) displayed for A1l.

8. Return to foldout.

Condition 3

1.  Set instrument to operating condition which causes All
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout.
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Type:

Run time:
Set-up tim

Additional Substitute Al1113

A1l Tests 523\
Conditional SUB- A1

e Conditional TJFURTHER

Test operation of substitute A1l Module by repeating test(s)

performed on

Condition 1:
Condition 2:

Condition 3:

Condition 1

A1l Module before substitution.

Instrument Level Self Test indicated All
failure.

A12 Module RF Power Test indicated All
failure.

Instrument must be set to a specific operating
condition to detect A1l failure.

- RSTRERSED (sE
shift key unti

5)
"100.000000MZ  -140.0DM" appears,
to override 20 second reset test.

2. (SHFET) (SECL) (3) (3 (@) HZ).

When "WAITING FOR SET-UP 1 .V24" appears:

® Connect BNC Tee connector, from On-Site Service Kit,
to "FM/®M INPUT" (see INSTRUMENT LEVEL DI-
AGNOSTICS foldout for set-up diagram).

® Connect a coax cable from Tee connector to "MOD
OuUTPUT".

® Connect a coax cable from Tee to "AM/PULSE INPUT"

4, When "

to continue,

DIAG DONE  HIT MSSGS .VI'" appears:

® Use (]
® Recor

If any

to scroll through messages.
error codes.

COMMENT

error codes are displayed for modules AQI-

A09, you need to isolate those failure(s) now.

5. Return to foldout. . )
® Determine next task by comparing test results to condi-

tions

shown in each | |resuLT for TEST SUB All

FURTHER. aLo;:iJ-—
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Condition 2

1. :IF%EB} ;BESE! ] | SHFT)
ift key unti

“100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

2. CHEOCP) )M ED

3.  When "WAITING FOR SET-UP 1 .V24" appears:
@ Disconnect cable W25 from module at A11A3 J4,
¢ Connect YELLOW PM cable and adapter to cable W25.
¢ ((HZ ) to continue test.

4, When "WAITING FOR SET-UP 2 V25" appears;
® Reconnect cable W25 to module at A11A3 J4.
¢ Disconnect cable W24 from module at A11A1 J3.
® Connect PM cable to module at A11A1J3.
¢ (HZ ] to continue test.

5. When "WAITING FOR SET-UP 3 V26" appears:
® Reconnect cable W24 to module at A11A1 J3.
® Disconnect cable W31 from module at A11A3 J2.
® Connect PM cable to module at A11A3 J2.
¢ (HZ ] to continue test.

6. When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W31 to module at A11A3 J2,
o ((HZ ) to continue test.

7.  When "DIAG DONE HIT MSSGS .V1" appears:
® Use @Ej to scroll through messages.
® Record error code(s) displayed for A1l.
8. Return to foldout: ‘ )
©® Determine next task by comparing test results to condi~
tions shown in each | [resuLt for TEST SUB Al1l

FURTHER. I \ BLO,C_K_J——-

Condition 3

1. Set instrument to operating condition which causes All
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout: ) )
® Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB Alil

FURTHER. { l BLO(F(_J———-
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Type: Module Replacement All14
Run time: 10 sec. AN
Set~up time: S min. NECT

T _MODULE_—

Connect Module

1. Switch instrument to Standby.

2. Disconnect cables W4, W24, W25 and W31 from substitute

A11 Module.

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.

3. Reconnect cables W4, W24 W25 and W31 to A1l Module.

4. Return substitute A 11 Module to On-Site Service Kit.

Down-Load Cal Data

Use adequate Electrostatic Discharge Tech-
niques when handling the A20 Calibration
Module.

5. After making sure that A20 Module for substitute All
Module has been returned to On-Site Service Kit, remove
A20 Cahbratlon Module from Rear Panel (see MECHANI-
CAL PROCEDURES for removal information).
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A1l MODULE DIAGNOSTICS

11

12.

CAUTION %

Check that switch S1 on A20 Module is switched
up to its "PROTECTED" position.

With instrument switched to Standby, connect A20 Module
to A3 Module at A3J3.

Turn instrument on.

When "100,000000 MZ  -140.00 DM" appears:
¢ Slide switch on left side of A382 on A3 Module back
toward rear of instrument.

(SHET) (sPCl) (3 (M 3 I (HZ)

When "TRANSFER VERIFIED JU613" appears:

® Slide A3S2 forward toward front of instrument to pro-
tect A3 Module’s memory.

Switch Instrument to Standby and remove A20 Module.
Replace A20 Module on Rear Panel.

Return to foldout.
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A11 MODULE DIAGNOSTICS

%ype:T, (Slable Substitution All.15

un i1ime: min. F:

Set-up Time: 1 min. SUBSTITUTE
QK2

Testinf has shown cable W24 or W25 to be suspect, tem-
porarily replace it with a test cable from the On-Site
Service Kit. Rerun INSTRUMENT LEVEL DIAGNOS-
TICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in HP 8642A/B
Operating and Service Manual, for information to order a
permanent replacement cable.

Return to foldout.

31-27



A1l MODULE DIAGNOSTICS

Type: Cable Substitution Al1.16
Run time: 0 min.
Set-up time: 3 min. SUBSTITUTE

Testing has shown cable W4 to be suspect, temporarily replace
with a spare ribbon cable if available. Rerun INSTRUMENT
LEVEL DIAGNOSTICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in HP 8642A/B Operating
and Service Manual, for information to order a permanent
replacement cable.

CAUTION

When connecting ribbon cable to A1l Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

1. Switch instrument to Standby to connect cable W4 to AS
Assembly and A1l Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on con-
necting cable W4 to AS§J2)

2. Return to foldout.
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All1 MODULE DIAGNOSTICS

Type: Cable Connection Al1117

Run time: 0 min. N P

Set-up time: 3 min. CONNEC
CAUTION

When connecting ribbon cable to A1l Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

1.  Switch instrument to Standby to reconnect cable W4 to AS
Assembly or A1l Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on recon-
necting cable W4 to A5J2.)

2. Return to foldout.
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A1l THEORY OF OPERATION

31-4. A11 REFERENCE LOOP MODULE

COMMENT

It is not to essential to understand the internal
operation of a module to make an on-site repair.

The A11 Module contains a2 phase lock loop which combines the
A6 FM Loop output signal (the angle modulation source of the
instrument) with the A7 SAWR Loop output (one of three UHF
reference frequencies) to produce six UHF reference frequencies.

The output of the A1l Module is divided into two bands. Each
})\:}g% )1s generated by a separate voltage controlled oscillator

Each of the three upper band frequencies is equal to the sum of

the A6 Module output signal (135 MHz, plus FM or PM) and one

%f2 2t1§eMt}k11r)ee A7 Module output frequencies (742.5, 787.5 or
. 7).

The three lower band frequencies are equal to the difference
gitixgen 1%1? A6 and A7 Modules output frequencies; i.e, 607.5 =

The A11 Module output is the UHF reference for the A12 Sum
Loop/Divider Module.

See the A11 MODULE SIMPLIFIED BLOCK DIAGRAM for
further understanding of the A11 Modules internal operation.
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A11 MODULE SIMPLIFIED BLOCK DIAGRAM A11 INPUTS VERIFICATION A1 MODU)LE SUBSTITUTION A11 MODULE 1/0 SIGNALS DIAGRAM

1. A11 RF INPUT CHECK. (‘ A1, 14
|
P/0 |
P/OA A11A1 G0 To :
APt SERIAL DATA It CONTAOL
INTERFACE SECTION
D2 , REF CLK | SUM
12 >—— AND DIAGNOSTICS DIAGNOSTICS BUS REFERENCE LooP/
e e A SAWR
14 503 . REF DATA 7.8 ERRORS suag;mﬂz AT (oo A1 gop A12 p1viden
607.5 MHz
652.5 MHz —
697.5 MHz TEST TEST
877.5 MHz PASSED SUBSTITUTE REPLACING +2.9 to
135 MHz + ANGLE 922.5 MHz Q] PASSED A MOD. W31 +3.1 dBm
MODULATION VOLTAGE 9571'5 MHz
FROM 46 PHASE CONTROLLED 0 A3
3 DETECTOR INTEGRATOR 0SCILLATORS )2 0 to +5 dBm
1 st ] TEST A1l
/D N e 50 e @_o MODULE
\,/ L 60 TO
EXCEPTIONAL
NG CASES
ERROR SUBSTITUTE TEST TEST A11 TEST CIDD w4 RIBBON CABLE
A33 g Wed PASSED FURTHER SUBSTITUTE __ SUB A11 AG M LOOP/COUNTER/ "
g " Q@ A1t~ QFURTHER TIMEBASE 16
/
)
742.5 MHz MIXER 2. A11 CONTROL INPUT CHECK. Al1.17 A11 MODULE CABLE CONNECTION LOCATOR |
787.5 MHz
832.5 MHz , ,
FROM A7 A11.06 ggﬁ}?gh A20 POWER SUPPLY/CONTROL
Ajiﬂ — — AS p1sTRIBUTION
' LEVEL CABLE W4 A11.16 [ ] e an AS
& .
< CTL LINE | | J4
ALL | |
LEVELS SUBSTITUTE
GOOD [ g W4 | , | |
P/0 ‘ IL ‘
At1A1 Weg o eEmE== . I
9 woa 1 4 ! I
[T ——— | S P U U o
5,6 : +50 Vdc
9. 10>— +15 Vdc W31
13> +5 Vdc
11, 13>— N
\ . -
152;;: H —1: zac Al1.17 VM IN VM OUT GND
. 7
3. A11 POWER SUPPLY INPUT CHECK. ANY GO TO
MEAS CONNECT BONER SUPPLY
A11.08 . CABLE
BAD SECTION P/O | RN | Wa
ANY TEST A4 | {
MEAS. CABLE W4 A11.16
A11.07 BAD PS_LINES \ud [ T 1
ALL —
TEST MEAS. SUBSTITUTE 60 8° N 1<— A5
Voo Al1.17 A11.01 600D [ W4 b= =] Ad
i 1 2
ALL G0 TO A1 = — A3
CONNECT
MEAS. SUBSTITUTION H —
MEAS CABLE P/0 | CHANGE J gas 14343
A3 ‘, 1 T T
-[n n| A3S2
PROTECTED

Figure 31-100. A11 Reference Loop Module Diagnostics.
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Al12 SUM LOOP/DIVIDER MODULE

3J-1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the A12 Module. The
objective is to isolate the failure indicated for this module to the
module itself or to a part on which it depends for operation.

NOTE

At this level of testing, recommendations for fur-
ther action are made on the assumption that the
INSTRUMENT LEVEL DIAGNOSTICS (ILD)
showed no failures for modules A01-Al1l. (For
information on using the on-site diagnostics, refer
to the INTRODUCTION section of this manual)

When tightening the coax cable connectors, do not
exceed a torque of 1.0 Nm or 74 ft-lbs (slightly
tighter than finger tight).

When coax cables are disconnected from instru-
ment, do not allow loose ends to come in contact
with any exposed circuitry susceptible to short
circuiting.

Test Instructions

I.  The instrument’s Top Cover must be removed to run many
of these tests. (Refer to the table shown on the foldout in
MECHANICAL PROCEDURES to locate instructions.)

2. The last page in this group of tests is a foldout and should
be pulled out now.

3. Turn to the next page to begin the A12 MLD.
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A12 INPUTS VERIFICATION

3J-2. INTRODUCTION

The first step in isolating a failure in the A12 Module is to
verify correct operation of each input signal. Use the A12
INPUTS VERIFICATION procedure to check each signal path
into the A12 Module.

NOTE

(I/ you were directed here by the A13 Module
iagnostics, the probability that the A12 Module is
defective is high enough to make verification of its
inputs unnecessary. Proceed to the next page, A12
MODULE SUBSTITUTION.

A12 Inputs Verification Instructions
1.  Find A12 INPUTS VERIFICATION on the foldout.
2. The Task Sequence Diagrams, shown under A12 INPUTS

VERIFICATION, are separated into three checks: REF,
Control and Power Supply signals.

3. Use the Task Sequence Diagrams to direct you through the
verification process. Each Task Arrow shown in a diagram
indicates a task title and task number, The tasks are num-
bered according to the order in which they are arranged in
this section. Turn to the page indicated and complete the
procedure.

4, After completing the procedure, return to the Task
uence Diagram on the foldout and determine the next
tas to be performed.

5. Begin now b¥) erforming the first task shown under
1. A12RFIN CHEC

NOTE
The A12 MODULE 1/0 SIGNALS DIAGRAM

shows all parts which the A12 Module depends on
for operation.
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A12 MODULE SUBSTITUTION

A12.01

3J-3. INTRODUCTION s 1T

If you were unable to isolate the failure using the A12 INPUTS

VERIFICATION procedure, then follow the Task Sequence

Diagram, shown under Al2 MODULE SUBSTITUTIO , to

igbstitute in a known good module from the On-Site Service
1t.

NOTE
If a known good module is not available, proceed to

Exceptional Case 2 (Condition 2} in the EXCEP-
TIONAL CASES Section.

A12 Substitution Instructions

{. Find A12 MODULE SUBSTITUTION on the foldout.

2. Use the Task Sequence Diagram, shown under Al2
MODULE SUBSTITUTION, to direct you through the
substitution process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged in this section. Turn to the task indicated and
complete the procedure.

3. After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

4.  Begin now by performing the first task shown on the
diagram.

3J-3
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Al12 MODULE DIAGNOSTICS

lT{ype: ) %A; RF Power Levels A12.02

un time: min. —~

Set-up time: 3 min. L TEST S
PONER "

RF signal level is measured using Internal Power Meter (PM).

Do not permit end of Internal Power Meter cable
to short circuit instrument by coming in contact
with any exposed circuitry.

Run Test
1. ! I[N%IB] %EESEE ] (SHIET )
old shift key unti
“100,000000MZ -140.0DM" appears,

to override 20 second reset test.)

bR SRy ) D ) D

I @™ EHD

4. When "WAITING FOR SET-UP 1 V24" appears:
® Disconnect cable W31 from module at A12A2 J2,
@ Connect YELLOW PM cable and adapter to cable W31.
© (HZ] to continue test.

5. When "WAITING FOR SET-UP 2 V25" appears:
© Reconnect cable W31 to module at A12A2 J2.
® Disconnect cable W30 from module at A12A3 J6.
® Connect YELLOW PM cable and adapter to cable W30.
e (HZ ) to continue test.

6. When "RECONNECT ALL CABLES V29" :‘1'p6pears:
@ Reconnect cable W3 to module at A12A3 J6.
¢ ((HZ) to continue test.
7. When "DIAG DONE HIT MSSGS V1" appears:
® Use | gSS_Q J to scroll through messages.
® Record test results.

8. Return to foldout: _ ‘
¢ Determine next task by comparing test results to condi-

tions shown in each | |pesuit for TEST RF POWER.

BLO,C—K—'—
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A12 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels A12.03
Run time: 4 min. et
Set-up time: 2 min. CABLE

W30

RF signal level is measured using Internal Power Meter (PM).

Run Test

I

sgo%& s%1¥t Eey untii

"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

(SHET) (SPOL) (5) (81 (80 (D) (3D (HD)

@B EHD

When "WAITING FOR SET-UP 1 V24" appears:

® Disconnect cable W31 from A1l Module at A11A3 J2.
(See Top View Diagram inside Top Cover to locate W31
connection on A1l Module)

¢ Connect YELLOW PM cable to module at A11A3 J2.

8 (HZ ] to continue test.

When "WAITING FOR SET-UP 2 V25" appears:

® Reconnect cable W31 to module at A11A3 J2.

@ Disconnect cable W30 from module at A9A1 J4.

¢ Connect YELLOW PM cable to module at A9A1 J4.
o ((HZ) to continue test.

When "RECONNECT ALL CABLES .V29" appears:
® Reconnect cable W30 to module at A9A1 J4.
@ (HZ ] to continue test.

When "DIAG DONE HIT MSSGS .V1" appears:
¢ Use [:lng_SE to scroll through messages.
@ Record test results.

Return to foldout: . '
® Determine next task by comparing test results to condi~

tions shown in each | |pesuLy for TEST CABLE W30.

BLO;:_K_’—
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A12 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels A12.04
Run time: 4 min. TEsT
Set-up time: 2 min. CABLE

LEH

RF signal level is measured using Internal Power Meter (PM).

Run Test
old shift key until
"100.000000MZ -140.0DM" appears,

to override 20 second reset test.)

. %kﬁﬁvgnly. (e) L) L2) tHa)

I W ®™ED)

4.  When "WAITING FOR SET-UP 1 .V24" appears:
® Disconnect cable W31 from A1l Module at A11A3 J2.
(See Top View Diagram inside Top Cover to locate W31
connection on A1l Module)
¢ Connect YELLOW PM cable to module at A11A3 J2.
o (HZ) to continue test.

5. When "RECONNECT ALL CABLES V29" Eippears:
o Reconnect cable W31 to module at A11A3 J2.
® (HZ ) to continue test.
6. When "DIAG DONE HIT MSSGS V1" appears:
® Use [%W_@j to scroll through messages.
® Record test results.

7. Return to foldout: ) ‘
® Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST CABLE W31,

BLO;I_I(_J———
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Al12 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A12.05
Run time: S min. )
Set-up time: 5 min. CONTROL

| _BITS _~

Internal Voltmeter (VM) is used to measure TTL level changes
}ransmltted to A12 Module on Clock, Data and Divider control
ines.

COMMENT

If any control line level is bad, it is not necessary to
test remaining lines; proceed to step 24.

Run Test

1. Switch instrument to Standby:
NOTE

A12 Module must be lifted slightly to disconnect
W5. Release module retaining clips {at each end of
module} from slide posts. Lift module up high
enough to disconnect W'5.

® Disconnect cable W5 from module at A12A3 J1. i
® Plug end of WS into 26 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug WSP2.

To prevent damage to the Power Supply and Con-
trol sections, do not permit the exposed pins on the
test connector to short circuit.

2. Connect VM probe: )
® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
© Connect alligator clip to VM IN (A4TP1). (Sce Al12
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)
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A12 MODULE DIAGNOSTICS

3. Turn instrument on.

Clock and Data Control Lines
Check High State

bR Y D

NOTE

A "0" will appear in display indicating that the
data bits will be set low. However, the bits are
inverted in the Control Section before they are
sent fo AI2.

5. Enter Bit Select Keys, as indicated in Table 3J-1, WS5P2
Control Bits, for Control Line to be tested.

6. Connect VM probe Control Line at Pin Number indicated
in Table 3J-1. (See Figure 3J-1. Cable Plug W5P2 Signal

Locator.)
Table 3J-1. W5P2 Control Bits
Bit Pin
Jr%setr c:?;;ol Select Keys Number
(Steps 5 and 10) (Step 6)
1 SUM CLK (4 (@) ED) 16
2 SUM DATA A3 18

Figure 3J-1. Cable Plug W5P2 Signal Locator

+50v  +4Bv  +8V -8V -15V GND

@ ® 26
+15V +5V -5V GND \ DIV DLV DIV GND
SUM SUM
DIAG BUS™ ¢ pata




Al12 MODULE DIAGNOSTICS

7.

8.

1 io enaae voitmeter.)

Voltage should read approximately +2.5 to +5.5 Vdc.
( to repeat measurement.)

Check Low State

9.

10.

11

12.

13.

E&@, (38l (o))
0 set bit low.

NOTE
A "1 will appear in display indicating that the data
bits will be set high. However, the bits are inverted
in the Control Section before they are sent to A12.

Enter Bit Select Keys, as indicated in Table 3J-1. WS5P2
Control Bits, for same Control Line.

F%jer%?e%eter.)

Voltage should read approximately =0.5 to +1.5 Vdc.
( to repeat measurement.)

I;Jep%at procedure for each Control Line shown in Table

Divider Control Lines

Check High State

14.

IS

16.

HgH_IE_TTBl @
o set bit high.
NOTE

This bit is not inverted in the Control Section before
it is sent to A12.

Enter Bit Select Keys, as indicated in Table 3J-2. WS5P2
Control Bits, for Control Line to be tested.

Connect VM probe Control Line at Pin Number indicated
ifl Table) 3J-2. (See Figure 3J~1. Cable Plug W5P2 Signal
ocator.
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A12 MODULE DIAGNOSTICS

Table 3J-2, W5P2 Control Bits

Bit Pin
(;’redsgr Ct?;;ol Select Keys Number
(Steps 15 and 20) (Step 16)

‘ bV o @) @ ED) 20

2o e @D E®ED 22

Sopove @) ED 24

17 %)er%e voltmeter.)

18. Voltage should read approximately +2.5 to +5.5 Vdc.
(& to repeat message.)

Check Low State
19. )]
“0 seg git ow.

20. Enter Bit Select Keys, as indicated in Table 3J-2. WS5P2
Control Bits, for same Control Line.

21. g%jer%e volimeter.)

22. Voltage should read approximately =0.5 to +1.5 Vdec.
(9] to repeat measurement.)

23. Record test results.

24. Return to foldout: ) )
© Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST CONTROL

BITS. aLOt’:i_r—
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A12 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A12.06
Run time: 3 min. —
Set-up time: 2 min. ST

Internal Voltmeter (VM) is used to measure TTL level changes
%.ransmitted to A12 Module on Clock, Data and Divider control
ines.

Run Test

1. Switch instrument to Standby.

2.  Extend A12 Module on extender posts, from On-Site Ser-
vice Kit, to disconnect cable W§ from A5 Assembly at
AS5J5. (See table on foldout in MECHANICAL PRO-
CEDURES to locate A12 Module extension and AS cable
disconnection information.)
® After cable W5 has been disconnected from AS, lower

module back into instrument.

3. Connect VM probe: )
® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
® Connect alh‘iator c118 to VM IN (A4TP1). (See Al2
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)
4. Turn instrument on.
COMMENT

It is only necessary to perform ftest on failing
control line.

Clock and Data Control Lines

Check High State

5. : SHIFT ) | SEE% ]
o specify high state. (&)

NOTE

A “0" will appear in display indicating that the
data bits will be set low. However, the bits are
inverted in the Control Section before they are
sent to A12.

3J-11
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A12 MODULE DIAGNOSTICS

6.  Enter Bit Select Keys, as indicated in Table 3J-3. AS5J5
Control Bits, for Control Line to be tested.

7.  Connect VM probe Control Line at Pin Number indicated
in Table 3J-3. (See Figure 3J-2. AS5J5 Signal Locator)

Table 3J~3. ASJ5 Contrul Bits

Bit Pin
oTr%it, Ct?,:;m Select Keys Number
(Steps 6 and 11) (Step 7)
‘ SUM CLK D @ ED 16
2 SUMDATA | () (3] (HZ) 18

Figure 3J-2, AS5JS Signal Locator
{Solder~-Side View)

+50V +45V +5v -5V -15V GND

M AL
77 VTN

+415v 5V -8BV 6 DIV DIV DIV GND

0
SUM SUM
DIAG BUS CLK DATA

et
0 enable voltmeter.)

9.  Voltage should read approximately +2.5 to +5.5 Vdc.
(- to repeat measurement.)
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A12 MODULE DIAGNOSTICS

Check Low State

10. (SHETJ(SPCL}(3J (B3 (0Jd3
(To specify low state.

NOTE
A “1” will appear in display indicating that the data
bits will be set high. However, the bits are inverted
in the Control Section before they are senf to AI2.

11. Enter Bit Select Keys, as indicated 1. Table 3J~3. ASJS5
Control Bits, for same Control Line.

12 géojer%e voltmeter.)

13. Voltage should read approximately =0.5 to +1.5 Vdec.
(] to repeat measurement.)

Divider Control Lines

Check High State

B S

NOTE

This bit is not inverted in the Control Section before
it is sent to AI2.

15. Enter Bit Select Keys, as indicated in Table 3J-4. AS5J5
Control Bits, for Control Line to be tested.

16. Connect VM probe Control Line at PIN NUMBER indi-
iated 1r§ Table 3J-4. (See Figure 3J-2. ASJ5 Signal
ocator.
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A12 MODULE DIAGNOSTICS

Table 3J-4. A5J5 Control Bits

Bit Pin
()T,%s;, c:?g:" Select Keys Number
(Steps 15 and 20) (Step 16)
‘ oWV o @D @ W) 20
: oV D & ED 22
° o2 D ) ED 24

17 0 er[;g)?e%leter.)

18. Voltage should read approximately +2.5 to +5.5 Vdec.
(] to repeat message.)

Check Low State
19. ;E!E!l &) o 2]
%ose it Tow.

20. Enter Bit Select Keys, as indicated in Table 3J-4. ASJS

Control Bits, for same Control Line.

2. @encz%e volimeter.)

22. Voltage should read approximately -0.5 to +1.5 Vdc.
(&) to repeat measurement.)

23. Record test results.

24. Return to foldout: . .
e Determine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST CABLE W5

CTL LINES. 81.07_»_(_,——
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A12 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements A12.07
Run time: 3 min.
Set-up time: 3 min. 7‘5’32

Internal Voltmeter (VM) is used to check power supply levels at
iputs to A12 Module.

1.

un Test

Switch instrument to Standby:
NOTE

A12 Module must be lifted slightly to disconnect
W 5. Release module retaining clips (at each end of
module) from slide posts. Lift module up high
enough to disconnect W'S.

® Disconnect W5 from A12 at A12A3 J1.
® Plug end of W$ into 26 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug WSP2.

Connect VM probe:

® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.

¢ Connect alli iator clip to VM IN (A4TP1). (See A12
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

“o enagle §nterna1 6 ]tmeter
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A12 MODULE DIAGNOSTICS

Measure voltage levels:

@ Connect VM probe to test connector pin for each gower
‘ilpply line (see Figure 3J-3. Cable Plug W5P2 Signal
ocator).

° {To make each voltage measurement.)

Figure 3J-3, Cable ?lug W5P2 Signal Locator

+50V  +45V  +85vV -5V -18V

GND

N e

Fpp®mE PR

VIR

DIV DIV DIV GND
0
SUM SUM
DIAG BUS™ 7k paTA

Record test results.

Return to foldout:

® Determine next task by comparing test results to condi-

tions shown in each %ELSOULT for TEST Vdec.

[EK_J——
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A12 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements ~ A12.08
Run time: 3 min.
Set-up time: 3 min. TEST
CABLE W5
Aes LINES —
Kx;grsnal Voltmeter (VM) is used to check power supply levels at
Run Test

L
2.

Switch instrument to Standby.

Extend A12 Module on extender posts, from On-Site Ser~

vice Kit, to disconnect cable W5 from AS Assembly at

ASJS. (See table on foldout in MECHANICAL PRO-

CEDURES to locate A12 Module extension and AS cable

disconnection information.)

o After cable W§ has been disconnected from AS, lower
module back into instrument.

Connect VM probe: .

¢ Connect red alligator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See Al12
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

e

Measure voltage levels at ASJS:

® Access signals from solder-side of A5J5. (See
Figure 3J-4. ASIJS5 Signal Locator.)

° C&) (To make each voltage measurement.)

3J-17
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A12 MODULE DIAGNOSTICS

Figure 31-4, AS5J5 Signal Locator
(Solder-Side View)

+50V +45V +5vV -5V -415V 6ND

ML
ZLVT TN

SUM SUM
DIAG BUS CLK DATA

Record test results.

Return to folout: . )
@ Determine next task by comparing test results to condi-

tions shown in each | |gesuLT for TEST CABLE W5

PS LINES. BLo?x_,-—
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A12 MODULE DIAGNOSTICS

Type: 1; Loop Lock/Unlock A12.09
Run time: 40 sec. ~S<
Set-up time: ;gg&gae
Run Test
Eg Ig El;t Eey u'mi
"100.000000MZ -140.0DM" appears,

to override 20 second reset test.)

2. (SHET) (SPCL) (3] (37 (4 (1 (HD.
3. When "DIAG DONE  HIT MSSG V1" appears:

® Use | gSSE J to scroll through messages.
® Record error code(s) displayed for A12.
COMMENT

If any error codes are displayed for modules AOI-
All, you need to isolate tzose failure{s) before
performmg the A12 MODULE SUBSTITUTION.
{Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

4. Return to foldout: . )
¢ Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST A12

MODULE. aLo'ciK_,—
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A12 MODULE DIAGNOSTICS

Type: Module Substitution A1210

Run time: 10 sec.

Set-up time: 5 min. SUBSTITUTE
A12

The following describes the technique for conpecting a known
good A12 Module without removing the A12 module in the

instrument.

Connect Substitute Module

Switch instrument to Standby.

Disconnect cables W5, W30 W31 and W33 from Al2
Module (see A12 MODULE CABLE CONNECTION
LOCATOR on foldout).

Without removing A12 Module from instrument, carefully
lay substitute A12 Module on top of modules A7, A9 and

All.

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.

Connect cables W5, W30, W31 and W33 to substitute
module.

Bown-Load Cal Data

Use adequate Electrostatic Discharge Tech-
niques when handling the A20 Calibration
Module.

Remove from On-Site Service Kit, A20 Calibration
Module provided for substitute A12 Module.
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Al12 MODULE DIAGNOSTICS

10.

11

12.

Check that switch S1 on A20 Module is switched
up to its "PROTECTED"” position.

With instrument switched to Standby, connect A20 Module
to A3 Module at A3J3 (see A12 MODULE CABLE CON~-
NECTION LOCATOR on foldout).

Turn instrument on.

When "100.000000 MZ -140.00 DM" appears:

® Slide switch on left side of A3S2 on A3 Module back
toward rear of instrument (see A12 MODULE CABLE
CONNECTION LOCATOR on foldout).

(SHFT ) (SPCL) (3 (7)) 3) (2J (BZ)

When "TRANSFER VERIFIED JU613" appears:
e Slide A3S2 forward toward front of instrument to pro-
tect A3 Module’s memory.

Switch Instrument to Standby and remove A20 Module.
Replace A20 Module in On-Site Service Xit.

Return to foldout.




A12 MODULE DIAGNOSTICS

Type: Substitute Module Test Al12.11

Run time: I min. —

Set-up time: 0 B
a2

Test o(i)eratlon of substitute A12 Module by repeating test per-
formed on A12 Module before substitution.

Run Test
Eg 191 5%1;5 Ee untli
"100. 000000MZ -140.0DM" appears,

to override 20 second reset test.)

2. (SHET) (SPCL) (3] (3] (4 () (HZ).

3. When "DIAG DONE  HIT MSSG .V1" appears:
@® Use C@‘_@:} to scroll through messages.
® Record error code(s) displayed for A12.

4.  Return to foldout: ‘ ‘
® Determine next task by comparing test results to condi~

tions shown in each | [pesurt for TEST SUB A12.

BLO'C—K_J——
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Al12 MODULE DIAGNOSTICS

Type: Additional A12 Tests Al2.12

Run time: Conditional :52\

Set-up time: Conditional TEST A12
TQFURTHER _~

The A12 failure conditions for arriving at this task are
described below. Follow the procedure for the condition which
fits your module.

Condition 1: Instrument Level Self Test indicated Al12
failure.

Condition 2: A13 Module RF Power Test indicated A12
failure.

Condition 3: Instrument must be set to a specific operating

condition to detect A12 failure.

Condition 1

B i

“100.000000MZ  -140.0DM" appears,
to override 20 second reset test.

2. (SHFET)(SPCL) (3) (3 (©) (HZ).

3. When "WAITING FOR SET-UP 1 V24" appears:

© Connect BNC Tee connector, from On-Site Service Kit,
to "FM/$M INPUT" (see INSTRUMENT LEVEL DI~
AGNOSTICS foldout for set-up diagram).

@ Connect a coax cable from Tee connector to "MOD
ouUTPUT".

o Connect a coax cable from Tee to "AM/PULSE INPUT"

to continue.

4. When "DIAG DONE  HIT MSSGS .VI" appears:

o Use { %%{S[G’: J to scroll through messages.
@ Recor error codes.
COMMENT

If any error codes are displayed for modules AO1-
All, you need to isolate those failure(s) before
performmg the Al12 MODULE SUBSTITUTION.
{Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

5. Return to foldout.
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Al12 MODULE DIAGNOSTICS

Condition 2

M S —

"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

2. CHED P33 @3 EZg

3. When "WAITING FOR SET-UP 1 V24" appears:
@ Disconnect cable W31 from module at A12A2 J2.
® Connect YELLOW PM cable and adapter to cable W31.
¢ ((HZ] to continue test,

4.  When "WAITING FOR SET-UP 2 V25" appears:
@ Reconnect cable W31 to module at A12A2 J2.
@ Disconnect cable W30 from module at A12A3 J6.
® Connect PM cable and adapter to W30.
® ((HZ ] to continue test.

5. When "WAITING FOR SET~-UP 3 V26" appears:
® Reconnect cable W30 to module at A12A3 J6.
® Disconnect cable W32 from module at A12A3 J3.
@ Connect PM cable to module at A12A3 J3.
¢ (HZ ) to continue test.

6. When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W32 to module at A12A3 J3.
e (HZ7) to continue test.
7. When "DIAG DONE HIT MSSGS .V1" appears:
¢ Use (:M@ to scroll through messa%’es.
© Record error code(s) displayed for Al

8.  Return to foldout.

Condition 3

1.  Set instrument to operating condition which causes A12
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout.
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A12 MODULE DIAGNOSTICS

Type: Additional Substitute A12.13
A12 Tests TEST

Run time: Conditional SUB A2

Set-up time: Conditional JFURTHER —~"

Test operation of substitute A12 Module by repeating test(s)

performed on

Condition 1:
Condition 2:

Condition 3;

Condition 1

shift key

A 12 Module before substitution.

Instrument Level Self Test indicated Al12
failure.

A13 Module RF Power Test indicated Al2
failure.

Instrument must be set to a specific operating
condition to detect A12 failure.

ntESEEJ

0 u
"100.000000MZ  -140.0DM" appears,
to override 20 second reset test.

2. (SEFT) (BPC) (30 (3D (M) (HZD.

3. When "WAITING FOR SET-UP 1 V24" appears:

@ Connect BNC Tee connector, from On-Site Service Kit,
to "FM/$M INPUT" (see INSTRUMENT LEVEL DI~
AGNOSTICS foldout for set-up diagram).

¢ Connect a coax cable from Tee connector to "MOD
OUTPUT"

® Connect a coax cable from Tee to "AM/PULSE INPUT"

e (HZ)
4. When "

to continue.
DIAG DONE  HIT MSSGS .VI" appears:

® Use (|
® Recor

If any

to scroll through messages.
error codes.

COMMENT

error codes are displayed for modules AOI-

All, you need to isolate those failure(s) now.

5. Return to foldout. ) i
® Determine next task by comparing test results to condi-

tions

shown in each | lgesuit for TEST SUB Al2

FURTHER. BLO?K_I-——
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A12 MODULE DIAGNOSTICS

Condition 2

old shift key unt1
"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

2. CHFDO) PO 3 3@ EZ)

3. When "WAITING FOR SET-UP 1 .V24" appears:
® Disconnect cable W31 from module at A12A2 J2.
® Connect YELLOW PM cable and adapter to cable W31.
e (HZ] to continue test.

4. When "WAITING FOR SET-UP 2 V25" appears:
¢ Reconnect cable W31 to module at A12A2 J2.
© Disconnect cable W30 from module at A12A3 J6.
® Connect PM cable and apapter to W30.
o (H7J to continue test.

5. When "WAITING FOR SET-UP 3 .V26" appears:
® Reconnect cable W30 to module at A12A3 J6.
¢ Disconnect cable W32 from module at A12A3 J3.
® Connect PM cable to module at A12A3 J3.
o [HZ ) to continue test.

6. When "RECONNECT ALL CABLES .V29" appears:
© Reconnect cable W32 to module at A12A3 J3.
& (HZ ] to continue test.

7.  When "DIAG DONE HIT MSSGS .V1" appears:
® Use { gSSQ J to scroll through messa%es.
@ Record error code(s) displayed for A12,

8. Return to foldout: ' ‘
¢ Determine next task by comparing test results to condi-

tions shown in each F;E%ULT for TEST SUB A1i2

FURTHER. T_K_;—

Condition 3

1. Set instrument to operating condition which causes A12
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout: ) )
& Determine next task by comparing test results to condi~

tions shown in each | jpesuLt for TEST SUB A12

FURTHER. BLO?LJ—-
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Al12 MODULE DIAGNOSTICS

Type: Module Replacement Al2.id4

Run time: 10 sec. CONNECT

Set-up time: 5 min. A12
MODULE

Connect Module

1. Switch instrument to Standby.
2. Disconnect cables W5 W30, W31 and W33 from substitute

A12 Module.

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.

3. Reconnect cables W5, W30, W31 and W33 to A12 Module.

4. Return substitute A 12 Module to On-Site Service Kit.

Down-Load Cal Data

Use adequate Electrostatic Discharge Tech-
niques when handling the A20 Calibration
Module.

5. After making sure that A20 Module for substitute Al2
Module has been returned to On-Site Service Kit, remove
A20 Calibration Module from Rear Panel (see MECHANI-
CAL PROCEDURES for removal information).
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A12 MODULE DIAGNOSTICS

10.

11

12.

Check that switch S1 on 420 Module is switched
up to its "PROTECTED" position.

With instrument switched to Standby, connect A20 Module
to A3 Module at A3J3.

Turn instrument on.

When “100,000000 MZ  -140.00 DM" aXpears:
® Shide switch on left side of A3S82 on A3 Module back
toward rear of instrument.

CSHET) CGSPCL]) (3 (M 3 @2 EHZD

When "TRANSFER VERIFIED U613" appears:
® Slide A3S2 forward toward front of instrument to pro-
tect A3 Module’s memory.

Switch Instrument to Standby and remove A20 Module.
Replace A20 Module on Rear Panel.

Return to foldout.
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Al12 MODULE DIAGNOSTICS

Type: Cable Connection Al12.1S5

Run time: $ min.

Set-up time: 1 min. Susggmﬂe
g e

Testing has shown W30 or W31 to be suspect, temporarily
replace 1t with a test cable from the On-Site Service Kit.
Rerun INSTRUMENT LEVEL DIAGNOSTICS (ILD) to
confirm repair.

Refer to REPLACEABLE <ARTS, in HP 8642A/B
Operating and Service Manual, for information to order a
permanent replacement cable.

Return to foldout.
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Al12 MODULE DIAGNOSTICS

Type: Cable Substitution Al12.16

Run time: 0 min. o<

Set-up time: 3 min. susgnwre
q w__

Testing has shown cable W5 to be suspect, temporarily replace
with a spare ribbon cable if available. Rerun INSTRUMENT
LEVEL DIAGNOSTICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in HP 8642A/B Operating
and Service Manual, for information to order a permanent

replacement cable.

When connecting ribbon cable to A12 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

{.  Switch instrument to Standby to connect cable W§ to AS
Assembly and A12 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on con-
necting cable W5 to A5JS)

2.  Return to foldout.
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A12 MODULE DIAGNOSTICS

gype:T, %able Substitution A12.17

un iime: min.

Set-up Time: 8 min. gcg:gEgT -
'Q_____/'

When connecting ribbon cable to AI12 Module, find
arrowhead on the cable plug and align with arrow -
head on the board connector.

1. Switch instrument to Standby to reconnect cable W5 to AS
Assembly or A12 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on recon-
necting cable W5 to AS5J5)

2. Return to foldout.
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A12 THEORY OF OPERATION

3J-4. A12 SUM LOOP/DIVIDER MODULE

COMMENT

It is not essential to understand the internal
operation of a module to muke an on-site repair.

Sum Loop

The A12 Module contains a phase lock loop which combines the

A9 IF Loolioutput (45 to 90 MHz in .5 Hz steps) with the A1l

Reference oop output (one of six UHF reference frequencies)

gxoduce the fundamental frequency band of the instrument
75 to 1057.5 MHz).

The frequency range of the Sum Loop is divided into four bands.
Eac%vaan)d 1s generated by a separate voltage controlled oscilla-
tor (VCO

Divider

The A12 Module also contains a selectable divider circuit. The
Sum Loog output passes directly to the RF input of the Divider.
The Divider output (4.1 to 1057.5 MHz) is produced b¥ dividing
the fundamental fre% ency band by 2 raised the Nth power,
where N is an integer between 0 and 7

See the A12 MODULE SIMPLIFIED BLOCK DIAGRAM for
further understanding of the A12 Module’s internal operation.
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A13 OUTPUT FILTERS/ALC MODULE

3K-1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the A13 Module. The
objective is to isolate the failure indicated for this module to the
module itself or to a part on which it depends for operation.

NOTE

At this level of testing, recommendations for fur-
ther action are made on the assumption that the
INSTRUMENT LEVEL DIAGNOSTICS (ILD)
showed no failures for modules A0G1-A12. (For
information on using the on-site diagnostics, refer
to the INTRODUCTION section of this manual.)

When tightening the coax cable connectors, do not
exceed a torque of 1.0 Nm or 74 ft-lbs (slightly
tighter than finger tight).

When coax cables are disconnected from instru-
ment, do not allow loose ends to come in contact
with any exposed circuitry susceptable to short
circuiting.

Test Instructions

1. The instrument’s Top Cover must be removed to run many
of these tests. (Refer to the table shown on the foldout in
MECHANICAL PROCEDURES to locate instructions.)

2. The last page in this group of tests is a foldout and should
be pulled out now,

3. Turn to the next page to begin the A13 MLD.

3K
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Al13 MODULE SUBSTITUTION

3K-2. INTRODUCTION

NOTE

If a known good module is not available, proceed to
the next page A13 INPUTS VERIFICATION.

The first step in isolatin%han A13 failure is to substitute in a

known good module from

e On-site Service Kit.

A13 Substitution Instructions

1.
2.

Find A13 MODULE SUBSTITUTION on the foldout.

Use the Task Sequence Diagram, shown under A13
MODULE SUBSTITUTION, to direct you through the
substitution process. Fach Task Arrow shown in a diagram
indicates a task title and task number. The tasks are num-
bered according to the order in which they appear in this
section. Turn to the task indicated and complete the
procedure.

After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown on the
diagram.

3K-2



A13 INPUTS VERIFICATION

A13.01

3K-3. INTRODUCTION TPy VeRFD

CATION

If a known good A13 Module is not available, or if you were not
able to isolate the failure using the A13 MODULE SUBSTITU~-
TION procedure, the Task Sequence Diagrams (shown under
A13 INPUTS VERIFICATION) should be used to check each
signal path into the A 13 Module.

A13 Inputs Verification Instructions

i
2.

Find A13 INPUTS VERIFICATION on the foldout.

The Task Sequence Diagrams, shown under A13 INPUTS
VERIFICATION, are separated into three checks: REF,
Control and Power Supply signals.

Use the Task Sequence Dia %rams to direct you through the
verification process. Fach Task Arrow shown in a diagram
indicates a task title and task number. The tasks are num-
bered according to the order in which they appear in this
section. Turn to the task indicated and complete the
procedure.

After completing the procedure, return to the Task
uence Diagram on the foldout and determine the next
tas to be performed.

Begin now by performing the first task shown under
1. A13 RF INPUT CHECK.

NOTE
The A13 MODULE I/0 SIGNALS DIAGRAM

shows all parts which the A13 Module depends on
for operation.
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A13 MODULE DIAGNOSTICS

Type: 1; Loop Lock/Unlock A13.02

Run time: 30 sec. TEST

Set~up time: 0 ﬂgﬁé}
Run Teol

1. } IFN%IBT ?BEEE! J (SHET J
Ho 1ft key unti

"100.000000M7Z -140.9DM" appears,
to override 20 second reset test.)

2. (SHET) (FReL) (37 03] () (8 (HD)

3. When "DIAG DONE  HIT MSSG .V1" appears:
% Use G} to scroll through messages.
& Record error code( ) dis layed for A13. If "TEST 1 OF
A13 (PASSED or AILED)" is not displayed, rerun test.

COMMENT

If any error codes are displayed for modules AOQI-
Al2, you need to isolate those failure(s) before
performmg the A13 MODULE SUBSTITUTION.
{Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

4. Return to foldout: , )
® Determine next task by comparing test results to condi-

tions shown in each | [qesyLt for TEST A13

MODULE. BLocrx_r—
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A13 MCHULE DIAGNOSTICS

Type: Module Substitution A13.03

Run f‘ime: 0

Set-up time: 5 min. SUBSTITUTE
Al

The following describes the technique for connecting a known
good A13 Module without removing the Al13 Module in the
instrument.

Connect Substitute Module

1.  Switch instrument to £¢andby.

2.  Disconnect cables Wé, W22, W32 and W34 from Al13
Module (see A13 MODULE CABLE CONNECTION
LOCATOR on foldout).

3. Without ‘removin% A3 Module from instrument, carefully
layzsubstxtute A13 Module on top of modules A9 A1l and
Al2.

CAUTION

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.

4. Connect cables W6, W22, and W32 to substitute module.

5. Substitute a flexible coax cable, SMC-to-SMA adapters,
and barrel adapters from On-Site Service Xit for cable
W34, to connect output of substitute module to Al4
Module.

6.  Turn instrument on.

7. Return to foldout.
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A13 MODULE DIAGNOSTICS

Type:
R)l/lIl)l

Substitute Module Test A13.04

Test o
f ormeci)

Run Te

time: 1 min. P\
Set-up time: 0 &S]
LY
eration of substitute A13 Module by repeating test per-
on Al3 Module before substitution.

ost

(HoH hart ey

"100.600000MZ ~140.0DM" appears,

to

override 20 second reset test.)

2. CHEIJ P 3D @) @ @ HZ
3. When "DIAG DONE  HIT MSSG V1" appears;

[ ]
(-]

Use { gSSQ } to scroll through messages.
Record error code(s) displayed for A13. If "TEST 1 OF
A13 (PASSED OR FAILED)" is not displayed, rerun test.

4. Return to foldout:

Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB A13.

BLO?E_I——-




A13 MODULE DIAGNOSTICS

Type: Additional A13 Tests A13.05
Run time: Conditional

ot N o it TEST A13
Set-up time: Conditional .2

The A13 failure conditions for arriving at this task are
described below. Follow the procedure for the condition which
fits your module.

Condition 1: Instrument Level Self Test indicated A13
failure.

Condition 2: Al14 Module RF Power Test indicated A13
failure.

Condition 3: Instrument must be set to a specific operating

condition to detect A13 failure.

Condition 1

old shift key unti
"100.000000MZ  -140.0DM" appears,
to override 20 second reset test.

2. (SHET) (SPCL)) (3] (3J (03 (HD.

3. When "WAITING FOR SET-UP 1 .V24"appears: )

@ Connect BNC Tee connector, from On-Site Service Kit,
to "FM/PM INPUT" (see INSTRUMENT LEVEL DI-
AGNOSTICS foldout for set-up diagram).

@ Connect a coax cable from Tee connector to "MCD
OUTPUT".

@ Connect a coax cable from Tee to "AM/PULSE INPUT"

e {((HZ ) to continue.

4. When "DIAG DONE  HIT MSSGS .VI" appears:

@ Use | g%?% ) to scroll through messages.
® Recor error codes.
COMMENT

If any error codes are displayed for modules A0I-
Al2, you need to isolate those failure(s) before
performing the A13 MODULE SUBSTITUTION.
(Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

5. Return to foldout.

3K-7
rev.24M AY 86



A13 MODULE DIAGNOSTICS

Condition 2

1. W FWFI)S_,
it key unti

“100.000000M7 ~-140.0DM" appears,
to override 20 second reset test.)

2. (CBHET) (SPCL]) (3] (3 (3)d) D

When "WAITING FOR SET-9P 1 V24" appears:

® Disconnect cable W32 frors module at A13A2 J6.

© Connect YELLOW M cable and adapter to cable W32.
© ((HZ] to continue test.

4, Vhen "WAITING FOR SET-UP 2 V25" appears:
Reconnect cable W32 to module at A13A2 Jé6.
Disconnect cable W34 from module at A13A2 J3.
Connect PM cable, SMC-to~-SMA adapter, and barrel
adapter from On-Site Service Kit to module at A13A2

-] l BZ } to continue test.
5. When "RECONNECT ALL CABLES .V29" appears:
e Reconnect cable W34 to module at A13A2 J3.
to continue test.
6. When "DIAG DONE HIT MSSGS .V1" appears:
® Use | gSSQ J to scroll through messages.
® Record error code(s) displayed for A13.

7.  Return to foldout.

[N

Condition 3

1.  Set instrument to operating condition which causes A13
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout.
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A13 MODULE DIAGNOSTICS

Type: Additional Substitute A13.06
A 13 Tests m
Run time: Conditional SUB  A13
Set-up time: Conditional TJFURTHER " ,
i

Test operation of substitute A13 Module by repeating test(s)
performed on A 13 Module before substitution.

Condition 1: Instrument Level Self Test indicated A13
failure.

Condition 2: A14 Module RF Power Test indicated A13
failure.

Condition 3; Instrument must be set to a specific operating

condition to detect A13 failure.

Condition 1

i

old s
“100.000000MZ  ~140.0DM" appears,
to override 20 second reset test.

2. (SHET) (SPCL) (37 (3] () (HZDD.

3. When "WAITING FOR SET-UP 1 .V24"appears:
® Connect BNC Tee connector, from On-Site Service Kit,
to "FM/$®M INPUT" (see INSTRUMENT LEVEL DI~
AGNOSTICS foldout for set-up diagram).
© Connect a coax cable from Tee connector to "MOD
ouTPUT"
© Connect a coax cable from Tee to "AM/PULSE INPUT"

o (HZ ] to continue.
4.  When "DIAG DONE  HIT MSSGS .VI" appears:

® Use | g%?g J to scroll through messages.
® Recor error codes.
COMMENT

If any error codes are displayed for modules AQI~
A2, you need to isolate those failure(s) now.

5. Return to foldout. . ‘
@ Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB A13

FURTHER. sLoFK_J—

JK-9
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A13 MODULE DIAGNOSTICS

Condition 2

1. (INSTR PRESET ] (SHFT]
(Hold shift key unti
"100.000000M7 ~140.0DOM" appears,

to override 20 7 ond reset test.)
2. (SHE P EIEI M En

3.  When "WAITING FOR SET-U¥ 1 V24" aspgears:
® Disconnect cable W32 from module at A13A2 J6
@ Connect YELLOW PM cable and adapter to cable ¥ 32.
o [HZJ to continue test.

4.  When "WAITING FOR SET-UP 2 V25" appears:
@ Reconnect cable W32 to module at A13A2 J6.
@ Disconnect cable W34 from module at A13A2 J3.
¢ Connect PM cable and adapters to module at A13A2 J3.
¢ (HZ ] to continue test.

5. When "RECONNECT ALL CABLES V29" appears:
@ Reconnect cable W34 to module at A13A2 J3,
e (HZ ]} to continue test,

6. When "DIAG DONE HIT MSSGS .V1" appears:
® Use | gSSQ J 10 scroll through messages.
@ Record error code(s) displayed for A13.
7. Return to foldout: _ ]
® Determine next task by comparing test results to condi-
tions shown in each | |gesuLt for TEST SUB A13

FURTHER. BLO?_K__I'—

Condition 3

1. Set instrument to operating condition which causes A13
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout: i )
@ Determine next task by comparing test results to condi~

tions shown in each | |gesuLt for TEST SUB A13
FURTHER. BLOC

4
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A13 MODULE DIAGNOSTICS

Type: Cable Connection A13.07

Run time: 0 NG

Set-up time: S min. CONNEST
TRLLMODULE

Connect Module

1.  Switch instrument to Standby.

2. Disconnect cables W6, W22, W32 and substitute output
cable from substitute A13 Module.

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.
Reconnect cables W6, W22, W32 and W34 to AZ3 Module.
Turn instrument on.

Return substitute A 13 Module to On-Site Service Kit.

AN A

Return to foldout.
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A13 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels A13.08

Run time: 1 mm 30 sec.
Set~up time: 2 min. l ng;ESF =
Rl g

RF signal level is measured using Internal Power Meter (PM).

Run

1

§ CAUTION §

Do not permit end of Internal Power Meter cable
to short circuit instrument by coming in contact
with any exposed circuitry.

Test

{(Hold E'f't Eey untli
"100.000000M7Z ~140.0DM" appears,
to override 20 szcond reset test.)

SR SECL) (R (5 (80 L) (2 (22

&) ED).

When "WAITING FOR SET~UP 1 V24" appears:

© Disconnect cable W32 from module at A13A2 J6.

@ Connect YELLOW PM cable and adapter to cable W32.
@ {(HZ )} to continue test.

When "RECONNECT A_{ CABLES .V29" %péaears:
¢ Reconnect cable W32 to module at A13A2 J6.

o (HZ ] to continue test.

When "DIAG DONE HIT MSSGS V1" appears:

® Use { %jsg J to scroll through messages.

® Record error code(s) displayed for A13.

Return to foldout: ) )
® Determine next task by comparing test results to condi~

tions shown in each | |pesuLT for TEST RF POWER.
B

LO?EJ——-
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Al13 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels A13.09
Run time: 1 mm 30 sec.
Set-up time: 2 min. cABLE

RF signal level is measured using Internal Power Meter (PM).

[y

”100 OOOOOOMZ -140.0DM" appears,
to override 20 second reset test)

’ %k%v%n V. 8y (2 e

. (A ED)

4.  When "WAITING FOR SET-UP 1 V24" appears:
@ Disconnect cable W32 from Al12 Module at A12A3 J§3.
(See Top View Diagram inside Top Cover to locate W32
connection on A12 Module)
© Connect YELLOW PM cable to module at A12A3 3.
¢ ((HZ7] to continue test.

5. When "RECONNECT 4. I. CABLZS V29" appears:
© Reconnect cable W32 to module at A12A3 J3.
e (HZ ) to continue test.
6. When "DIAG DONE HIT MSSGS .V1" appears:
® Use | gSSQ J to scroll through messages.
® Record error code(s) displayed for A13,
7. Return to foldout: . _
© Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST CABLE W32,

ELO?_K_J—
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Ai3 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A13.10

Run time: 3 min. TEST

Set~up time: 2 min. CONTROL
BITS

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A13 Module on Clock and Data control lines.

Jun Test

i.  Switch instrument to Standby:
¢ Disconnect cable W6 from module at A13A2 J1. )
¢ Plug end of Wé into 16 pin test connector, from On-~Site
Service Kit.

NOTE
Find arrowhe- test connector and align with
arrowhead lug W6P2.

To prevent damage to the Power Supply and Con-
trol sections, do not permit the exposed pins on the
test connector to short circuit.

2. Connect VM probe: '
® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
© Connect alhigator clip to VM IN (A4TP1). (See A13
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

3. Turn instrument on.
(Hold shift key until
"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)
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A13 MODULE DIAGNOSTICS

Clock Line

Check High State

4, E ;E!EI ) ( %E%E ) ()2
o specify high state. )

NCTE

A "9” will appear in display indicating that the

data bit will be set low. Howevzr, the bit is

?yerted in the Control Section before it is sent to
3.

> E%%e[i';gc:t] bit,

6. onnect VM probe to test connector line OS CLK {(pin 15).
(See Figure 3K~-1. Cable plug W6P2 Signal Locator.)

Figure 3K-1. Cable Plug W6P2 Signal Locator

DIAG BUS 0S DATA
+50V +48V +5V -5V -5V 08 CLK

+46V  +5V -85V ~-15V GND

7. ! 2 % )
O enable voltmeter.)

8.  Voltage should read approximately +2.5 to +5.5 Vdc.
(] %:E{Z:] to repeat measurement.)
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A13 MODULE DIAGNOSTICS

Check Low State

9. @m@?étl ()3
Po specify low state.
NOTE

A "X will appear in display indicating that the

data bit wzll be set high. However, the bit is in=

\/Iierted in the Control Section before it is sent to
13

‘ % i i
o select bit.

E;;_Qj QFR (e
[0 enable volimeter.)

12. Voltage should read 2pproximately -0.5 to +1.5 Vdec,
( to repeat measurement.)

10.

Data Line
Check High State

. %ﬁ%?f%a )
H E%_]segg;—jc] bit.

15. Connect YM probe to test connector line 0S DATA (pin
13). (See Figure 3-xx. Cable Plug W6P2 Signal Locator.)

6. F@e%e%eter.)

17. Voltage should read approximately +2.5 to +5.5 Vdec.
(& to repeat measurement.)
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A13 MODULE DIAGNOSTICS

Check Low State

18.

19.

290.

2%

22,
23

(SHET) (SPCL) (3] (6] (02 (D)
(To specify low state.

(4] ;D

{'+3seTect Bit.

E io enagie voltmeter.)

Voltage should read approximately ~0.5 to +1.5 Vde.
(&3 to repeat measurement.)

Record test results.

Return to foldout: ' ]
© Determine next task by comparing test results to condi~

g%}g shown in each | |gesuit for TEST CONTROL

BLU?_!.(_I—
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A13 MODULE DIAGNOSTICS

Type: 3; Bit Transmission A13.11

Run time: 3 min.

Set-up time: 3 min. CAEESET ‘G
TCTL_LINES ~

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A13 Module on Clock and Data control lines.

Run Test

Switch instrument to Standby.

e

Extend A13 Module on extender posts, from On-Site Ser—

vice Kit, to disconnect cable W from A5 Assembl

AS5J6. (See table on foldout in MECHANICAL P O-

CEDURES to locate A13 Module extension and AS cable

disconnection information.)

® After cable W6 has been disconnected from AS, lower
module back into instrument.

3.  Connect VM probe:
@ Connect red alh(fator cligj and pointed tip probe to red
test lead provided in On-Site Service Kit.
® Connect alligator clip to VM IN (A4TP1). (See A13
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

4. Turn instrument on.

Clock Line
Check High State

F’%ﬁ%ate. ()]
E:[?ajse%:t] bit.

3K-18
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A13 MODULE DIAGNOSTICS

7. Connect VM probe to solder-side of AS5J6 line OS CLK
{pin 2). (See Figure 3K~-2. A5J6 Signal Locator.)

Figure 3K-2. A5J6 Signal Locator
(Solder-Side View)

GND  -45V -5V +5V +15V

/.

t
THTTINN
0S CLK -15V -5V +5V +15V +50V
DIAG BUS

0S5 DATA

gt
0 enable voltmeter.)

9. Voltage should read approximately +2.5 to 5.5 Vdc.
&3 to repeat measurement.)

Check Low State

B
11. g?seq% 1[):1?@
12 g%jer%;')?e voltmeter.)

13. Voltage should read approximately -0.5 to +1.5 Vdec.
(B8] to repeat measurement.)

Data Line

Check High State

YRR ey o (D
b E@se@gblt.
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A13 MODULE DIAGNOSTICS

16. Connect VM probe to solder-side of A5J6 line OS DATA
(pin 4). (Se= Figure 3X~-2. AS5J6 Signal Locator.)

17. (231 %ELE‘Z_I
Mo enable voltmeter.)

18. Voltage should read approximately 42.5 to +5.5 Vde.
(53 {0 repeat measurement.)

Check Low State

P e e ) L U
70 e o
21 %Jer%e%]neter.)

22. Voltage should read approximately =8.5 to +i,5 Vdec.
( F to repeat measurement.)

23. Record test results.

24. Return to foldout: ) ]
9 Determine next task by comparing test results to condi-

tions shown in each | |resuLt for TEST CABLE Wé

CTL LINES. BLOF(J——-
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A13 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements =~ A13.12
Run time: 2 min.
Set-up time: 2 min. TVEdScT

Internal Voltmeter (VM) is used o check power supply levels at
inputs to A13 Module.

Run Test

ok

Switch instrument to Standby:

® Disconnect W6 from A13 at A13A2 J1.

9 Plug e"uli{of W6 into 16 pin test connector, from On-Site
Service Kit

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W6P2.

2. Connect VM probe:
@ Connect red alligator clip and retractable hook probe to
red test lead provided in On~Site Service Kit.
® Connect alli iator 0118 to VM IN (A4TPi). (See A13
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

E;;o ena[gle gnternal 5oitmeter.
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A13 MODULE DIAGNOSTICS

4.

6.

Measure voltage levels: '

9@ Connect VM probe to test connector pin for each gower
supply line (see Figure 3K-3. Cable Plug W6P2 Signal
Locator).

e (5] 7 3 (To make each voltage measurement.)

Figure 3X-3. Cable Plug W6P2 Sig-al Locator

DIAG BUS 0S DATA
+50V +45V +5v -5v -15v/ [0S CLK

+45V  +5V -5V -15V GND

Record test results.

Return to foldout: . '
¢ Determine next task by comparing test results to condi-

tions shown in each | |resut for TEST Vdc.

BLOCK —
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A13 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements A13.13

Run time: 2 min.

Set-up time: 3 min. CABLE WE
“tPS_LINES

Internal Voltmeter (VM) is used to check power supply levels at

AS5J6.

Run Test

1.  Switch instrument to Standby.

2.  Extend A13 Module on extender posts, from On-Site Ser-
vice Kit, to disconnect cable W6 from AS Assembly at
A5]6. (See table on foldout in MECHANICAL PRO-
CEDURES to locate A13 Module extension and AS cable
disconnection information.) )

o After cable W6 has been disconnected from AS, lower
module back into instrument.

3. Connect VM probe:

® Connect red alligator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See A1l3
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.}

Turn instrument on and enter:

(T Bl T Vol

3K-23
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A13 MODULE PIAGNOSTICS

6.

Measure voltage levels at ASJ6:

® Access signals from solder-side of AS5J6. (See Figure
3K~4, A3J6 Signal Locator.)

o (5 (HZ ] (To make each voltage measurement.)

Figure 3K -4, A5J6 Signal Lecator
(Solder-Side View)

GND ~45V -85V 48V +15V

NI
TN

0S CLK 5V -5V +5V +15V +50V
0s DATA -/ {p1AG BUS

Record test results.

Return to folout: _ '
@ Determine next task by comparing test results to condi-

tions shown in each | lpesuLt for TEST CABLE W§

PS LINES. BLO;.‘_K_J—-—
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A13 MODULE DIAGNOSTICS

Type: Cable Substitution Al13.14

Run Time: 5 min. o<

Set-up Time: 1 min. SUBSTITUTE
VL

Testing has shown cable W32 to be suspect, temporarily
replace with a test cable from the On-3ite Service Kit.
Rerun INSYRUMENT LEVEL DIAGNOSTICS (ILD) to
confirm repair.

Refer to REPLACEABLE PARTS, in HP 8642A/B
Operating and Service Manual, for information to order a
permanent replacement cable.

Return to foldout.
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A13 MODULE DIAGNOSTICS

Type: Cable Substitution A13.15

Run time; 0 min.

Set-up time: 3 min. suggnwrs
ks~

Testing has shown cable Wé to be suspect, temporarily replace
with a spare ribbon cable if available. Rerun INSTRUMENT
LEVEL DIAGNOSTICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in HP 8642A/B Operating
and Service Manual, for information to order a permanent

replacement cable.
% CAUTION %

When connecting ribbon cable to AI13 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

Reconnect Wé

1. Switch instrument to Standby to connect cable W6 to AS
Assembly and A13 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on con-
necting cable Wé to A5J6.)

2.  Return to foldout.
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A13 MODULE DIAGNOSTICS

Ey pe: (Oiable Connection Al13.16
un time: min.
Set-up time: 3 min. ch;«gfgr <

i CAUTION §

When connecting ribbon cable to AI3 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

1.  Switch instrument to Standby to reconnect cable W6 to AS
Assembly or A13 Mcdule. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on recon-
necting cable Wé to A536.)

2. Return to foldout.
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A13 THEORY OF OPERATION

3K-4. A13 OUTPUT FILTERS/ALC MODULE

COMMENT

It is rot to cssential to understand the internal
operation of a module to make an on-site repair.

The A13 Mclule contains an Automatic Level Control (ALC)
circuit. The ALC loop adjusts the level of the RF signal to
between +5 and +21.5 <Bm 1n 6.1 dB steps. An audio signal, sent
from the A2 Module, is applied to the ALC loop’s feedback path
{o provide amplitude and pulse modulation for all output,
frequency bands, (except the Doubler Band in the HP 8642B.)

An array of selectable, low-pass filters in the RF signal path
It;;illtgrsl the harmonics produced by the divider in the Al12
odule.

See the A13 MODULE SIMPLIFIED BLOCK DIAGRAM for
further understanding of the A13 Module’s internal operation.
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Al4 HETERODYNE MODULE

3L~1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the A14 Module. The
objective 1s to isolate the failure indicated for this module to the
module itself or to a part on which it depends for operation.

NOTE

At this level of testing, recommendations for fur-
ther action are made on the assumption that the
INSTRUMENT LEVEL DIAGNOSTICS (ILD)
showed mno failures for modules A01-A04 and
AO07-A13. (For information on using the on-gsite
diagnostics, re{er to the INTRODUCTION section

of this manual.

When tightening the coax cable connectors, do not
exceed a torque of 1.0 Nm or .74 ft-lbs (slightly
tighter than finger tight).

When coax cables are disconnected from instru-
ment, do not allow loose ends to come in contact
with any exposed circuitry susceptible to short
circuiting.

Test Instructions

1.

The instrument’s Top Cover must be removed to run man
of these tests. (Refer to table on foldout in MECHANICA
PROCEDURES to locate instructions.)

The last page in this group of tests is a foldout and should
be pulled out now,

If you have been directed here to troubleshoot an RF
power level failure, turn to page 3-4 to begin diagnostics,
otherwise, proceed to the next page to begin the A14 MLD.
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A14 MODULE SUBSTITUTION

Al14.01

3L-2. INTRODUCTION isﬁgs;&ﬁ?{on>

NOTE

If a known good module is not available, proceed to
the next page A14 INPUTS VERIFICATION.

A14 Substitution Instructions

1. Find A14 MODULE SUBSTITUTION on the foldout.

2. Use the Task Sequence Diagram, shown under Al4
MODULE SUBSTITUTION to direct Kou through the
substitution process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged in this section. Turn to the task indicated and
complete the procedure.

3 After completing the procedure, return to the Task
uence Diagram on the foldout and determine the next
tas to be pertformed.

4. Begin now by performing the first task shown on the
diagram.

3L-2



Al4 INPUTS VERIFICATION

A14.02
80 TO

3L-3. INTRODUCTION ENPUTS VERIFI>

CATION

If a known good A14 Module is not available, or if you were not
able to isolate the failure using the Al14 MODULE SUBSTITU -
TION procedure, the Task Sequence Diagrams (shown under
Al14 INPUTS VERIFICATION) should be used to check each
signal path into the A14 Module.

A1l4 Inputs Verification Instructions

L.
2.

Find A14 INPUTS VERIFICATION on the foldout.

The Task Sequence Diagrams, shown under Al4 INPUTS
VERIFICATION, are separated into three checks: REF,
Control and Power Supply signals.

Use the Task Sequence Dia %rams to direct you through the
verification process. Each Task Arrow shown in a diagram
indicates a task title and task number. The tasks are num-
bered according to the order in which they are arranged in
this section. Turn to the page indicated and complete the
procedure.

After completing the procedure, return to the Task
uence Diagram on the foldout and determine the next
tas to be performed.

Begin now by performing the first task shown under
1. A14 RF INPUT CHECK.

NOTE
The Al14 MODULE I/0 SIGNALS DIAGRAM

shows all parts which the A14 Module depends on
for operation.
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POWER LEVEL DIAGNOSTICS

3L~-4. INTRODUCTION

The first step in isolating an RF power level failure is to check
the power levels into and out of the A14 Module.

Power Diagnostics Instructions

L.

Find A14 RF POWER LEVEL DIAGNOSTICS on the
foldout.

Use the Task Sequence Diagram, shown under Al4 RF
POWER LEVEL DIAGNOSTICS, to direct you through
the testing process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged 1in this section. Turn to the page indicated and
complete the procedure.

After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown on the
diagram.

3L-4
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A14 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels A14.03

Run time: 1 mm 35§ sec. e

Set-up time: 3 min. POWER
LEVELS —~"

RF signal levels are measured using Internal Power Meter (PM).

Do not permit end of Internal Power Meter cable
to short circuit instrument by coming in contact
with any exposed circuitry.

Run Test

B o ey

"100.000000MZ ~-140.0DM" appears,
to override 20 second reset test.)

(SHET) (SPCL) (3 (3) (B3] (&) (HZ)

When "WAITING FOR SET-UP 1 V24" appears:

® Disconnect cable W29 from A14 Module at A14A2 J1,
® Connect YELLOW PM cable and adapter to cable W29.
@ ((HZJ to continue test.

When "WAITING FOR SET-UP 2 V25" appears:

¢ Reconnect cable W29 to module at A14A2 J1.

® Disconnect cable W34 from A13 Module at A13A2 J3.

@ Connect PM cable to A13 Module at A13A2 J¥3 using
adapter and barrel adapter from On-Site Service Kit.

® to continue test.

When "WAITING FOR SET-UP 3 V26" appears:

¢ Reconnect cable W34 to A13 Module at A13A2 J3.

® Disconnect cable W36 from A14 Module at A14U1 J3.
® Connect PM cable to A14 Module at A14U1 J3.

o (HZ ) to continue test.

When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W36 to module at A14U1 J3,
e (HZ } to continue test,

When "DIAG DONE HIT MSSGS .V1" appears:

& Use []?E_SE] to scroll through messages.

® Record error code(s) displayed for A14.

Return to foldout: _ .
@ Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST POWER
LEVELS. aLoc,:L,—
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Al14 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels Al14.04

Run time: ! min. 33 sec. P\c

Set-up time: 3 min. TEST
~JCABLE W34~

Cable W34 is tested by substituting in a test cable from the On-
Site Service Kit.

Run Test
1. }!ﬁ%l% ?BIEESEI ) (SHFT)
old shift key unti
"100.000000M7Z -140.0DM" appears,

to override 20 second reset test.)

2. (SHET) (sPel) (31 (3) (&) (&) (HZ)

3. When "WAITING FOR SET-UP 1 V24" appears:
® Disconnect cable W29 from A14 Module at A14A2 J1,
¢ Connect YELLOW PM cable and adapter to cable W29.
o (HZJ to continue test.

4. When "WAITING FOR SET-UP 2 V25" appears:
® Reconnect cable W29 to module at A14A2 J1.
® Disconnect cable W34 from A13 and A14 modules at
A13A2 J3and A14U1 J3.
¢ Connect PM cable to A13 Module at A13A2 J3 using
adapter and barrel adapter from On-Site Service Kit.
® to continue test.

5. When "WAITING FOR SET-UP 3 V26" appears:
® Connect test cable (flexible) to A13 and A14 modules at
A13A2 J3and A14U1 J3.
® Disconnect cable W36 from A14 Module at A14U1 J3.
® Connect PM cable to A14 Module at A14U1 J3.
& [HZJ to continue test.

6.  When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W36 to module at A14U1 J3,
® (HZ ] to continue test.

7. When "DIAG DONE HIT MSSGS .V1" appears:
® Use | gSSQ J to scroll through messages.
® Record error code(s) displayed for A14.

8. Return to foldout: ' )
® Determine next task by comparing test results to condi~

tions shown in each RESULT for TEST CABLE
W34,

BLOCK —
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Al4 MODULE DIAGNOSTICS

{ad

Type: 1; Loop Lock/Unlock A14.05
Run time: 1 min. oo o
Set-up time: 0 MooULE
Run Test
L. }[[N%!B] ;3%35; ) (SHET)
old shift key unti
100.000000MZ ~-140.0DM" appears,

to override 20 second reset test.)

CSHET) (SPCL) (3) (3 (2 (0 (HZ).

When "DIAG DONE  HIT MSSG .V1" appears:

® Use to scroll through messages.

¢ Record error code(s) displayed for A6. If "TEST 1 OF
A06 (PASSED OR FAILED)" is not displayed, rerun test.

NOTE

The A14 Module’s loop test is included in this A6
Module test.

COMMENT

If any error codes are displayed for modules AOI-
A04 or A07-AI3, you need to isolate those
failure(s) before performing the Al4 MODULE
SUBSTITUTION. Refer to INSTRUMENT
LEVEL DIAGNOSTICS to determine correct
order for troubleshooting modules.)

Return to foldout: . '
® Determine next task by comparing test results to condi~

tions shown in each RESULT for TEST Al4

MODULE. aLo’cir—
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A14 MODULE DIAGNOSTICS

Type: Module Substitution A14.06
Run time: g
Set-up time: S min.

SUBSTITUTE
Ald

The following describes the technique for connecting a known
good A14 Module.

Connect Substitute Module

1. Switch instrument to Standby.

2.  Remove A14 Module and install substitute module (refer to
table on foldout in MECHANICAL PROCEDURES to
locate removal and replacement information.)

3. Turn instrument on.

4.  Return to foldout.

3L-8
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A14 MODULE DIAGNOSTICS

Type: Substitute Module Test ~ A14.07
Run time: 1 min. —
Set-up time: 0 e

This procedure tests operation of substitute Al14 Module by
repeating test performed on A14 Module before substitution.

Run Test

1.

S .
@ Ig s%x?t Eey untii

0
“100.000000MZ ~140.0DM" appears,
to override 20 second reset test.)

(SHIET ] (SPCL) (3] (3] (20 (o) (HZD).

When "DIiAG DONE  HIT MSSG .V1" appears:

® Use %ESE] to scroll through messages.

® Record error code(s) displayed for A6, If "TEST 1 OF
A06 (PASSED OR FAILED)" is not displayed, rerun test.

Return to foldout: ] ]
¢ Determine next task by comparing test results to condi~

tions shown in each | |Resutt for TEST SUB Al4.

BLO;I_K_J-——
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A14 MODULE DIAGNOSTICS

Type: Additional A 14 Tests A14.08

Run time: Conditional m
Set~ . iti TEST A4

up time: Conditional AN

The A14 failure conditions for arriving at this task are
described below. Follow the procedure for the condition which

fits your module.

Condition 1: Instrument Level Self Test indicated Al4
failure.

Condition 2: Al4 Module failed POWER LEVEL
DIAGNOSTICS.

Condition 3: Instrument must be set to a specific operating

condition to detect A14 failure.

Condition 1

shift key unti

"100 OOOOOOML -140.0DM" appears,
to override 20 second reset test.

2. CSHET) P ()3 EZ).

3 When "WAITING FOR SET-UP 1 V24" appears:

°

]
®

& Connect BNC Tee connector, from On-Site Service Kit,

to "FM/®M INPUT" (see INSTRUMENT LEVEL DI-

AGNOSTICS foldout for set-up diagram).

Connect a coax cable from Tee connector to "MOD

OUTPUT

Connect a coax cable from Tee to "AM/PULSE INPUT"
to continue.

4. When "DIAG DONE  HIT MSSGS .VI" appears:

[ ]
[ ]

Use | %SSQ ! to scroll through messages.
Record any A06 and A14 error codes.
COMMENT

If any error codes are displayed for modules A0~
A04 or AO7-A13, you need to isolate those
failure(s) before perfy orming the Al4 MODULE
SUBSTITUTION. (Refer to INSTRUMENT
LEVEL DIAGNOSTICS to determine correct
order for troubleshooting modules.)

5. Return to foldout.
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A14 MODULE DIAGNOSTICS

Condition 2

1. Use results from TEST RF POWER to check substitute
module.

2. Rerun test now if necessary to ensure all test results have
been recorded accurately.

3. Return to foldout.

Condition 3

1. Set instrument to operating condition which causes A14
failure.

2. Record instrument set~up and error message(s).

Return to foldout.
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Al14 MODULE DIAGNOSTICS

Type: Additional Substitute A14.09

A 14 Tests o7
Run time: Conditional SUB A14
Set-up time: Conditional “CJFURTHER

This proedure tests operation of substitute Al14 Module by
repeating test(s) performed on A14 Module before substitution.

Condition 1: Instrument Level Self Test indicated Al4
failure.

Condition 2 Al4 Module failed POWER LEVEL
DIAGNOSTICS.

Condition 3: Instrument must be set to a specific operating

condition to detect A14 failure.

Condition 1

R e o

"100.000000MZ  ~140.0DM" appe rs,
to override 20 second reset test.

2. (SHET) (SPCL) (3] (3] (B (HZ).

3. When "WAITING FOR SET-UP 1 V24" appears:
¢ Connect BNC Tee connector, from On-Site Service Kit,
to "FM/®M INPUT" (see INSTRUMENT LEVEL DI~
AGNOSTICS foldout for set-up diagram).
® Connect a coax cable from Tee connector to "MOD
OouUTPUT"
6 Connect a coax cable from Tee to "AM/PULSE INPUT"

e (HZ] to continue.
4.  When "DIAG DONE  HIT MSSGS .VI" appears:

o Use [g_ﬁ%ﬂ to scroll through messages.
@ Recor or Al4 error codes.

COMMENT

If any error codes are displayed for modules AOI-
A04 or A07-AI3, you need fto isolate those
failure(s} now.

5. Return to foldout. . '
@ Determine next task by comparing test results to condi-

tions shown in each | [gesuLt for TEST SUB Al4

FURTHER. BLG(I'JK_,—-—
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A14 MODULE DIAGNOSTICS

Condition 2

1. Use results from A14.03 to check substitute module.

2. Rerun test now if necessary to ensure all test results have
been recorded accurately.

3. Return to foldout: . .
o Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB A1l4

FURTHER. am;:x_r—

Condition 3

1. Set instrument to operating condition which causes A14
failure.

2. Record instrument set-up and error message(s).

3. Return to foldout: , )
® Determine next task by comparing test results to condi~

tions shown in each RESULT for TEST SUB Al4

FURTHER. BLO(r:_K_J——
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Al14 MODULE DIAGNOSTICS

Type: Cable Connection Al4.10

Run time: 0 Leomeer~—

Set~up time: S min. Al4
TQMOOULE

Connect Module

1. Switch instrument to Standby.

2.  Disconnect cables W7, W29, W34 and W36 from substitute
A14 Modaule.

3. Return substitute A 14 Module to On-Site Service Kit.

When connecting ribbon cable, find arrowhead on
cable connector and align with arrowhead on board
connector.

4.  Reconnect W7 to module at A14A3 J6 and lower module
back into instrument.

5. Reconnect cables W7, W29 W34 and W36 to A14 Module.

6. Turn instrument on.

7. Return to foldout.
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A14 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels Al4.11
Run time: ! min.
Set-up time: 2 min. vggzsgr

RF signal level is measured using Internal Power Meter (PM).

Do not permit end of Internal Power Meter cable
to short circuit instrument by coming in contact
with any exposed circuitry.

Run Test
1. EI[E%IB] ?BESE! J (SHIFT )
old shift key unti
"100.000000MZ ~140.0DM" appears,

to override 20 second reset test.)

¥ R SRRy P D 0D

I ™ EHD.

4.  When "WAITING FOR SET-UP 1 .V24" appears:
® Disconnect cable W29 from module at A14A2 J1.
o Connect YELLOW PM cable and adapter to cable W29.
e (HZ ) to continue test.

5. When "WAITING FOR SET-UP 2 V25" appears:
® Reconnect cable W29 to module at A14A2 J1.
® Disconnect cable W34 from A13 Module at A13A2 J3.
¢ Connect PM cable to A13 Module at A13A2 J3 using
adapter and barrel adapter from On-Site Service Kit.
° to continue test.

6. When "RECONNECT ALL CABLES V29" appears:
® Reconnect cable W34 to module at A13A2 J3,
® to continue test.

7. When "DIAG DONE HIT MSSGS V1" appears:
® Use q_@@:) to scroll through messages.
@ Record error code(s) displayed for A14,

8  Return to foldout:

® Determine next task by comparing test results to condi~

tions shown in each | |resuLt for TEST RF POWER.

BLOCK —
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Al14 MODULE DIAGNOSTICS

Type; 2A; RF Power Levels Al412
Run time: 10 sec. INp
Set-up time: | min. CABLE

W29

RF signal level is measured using Internal Power Meter (PM).

Run Test

1.

old shiit key until
“100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

PSR R Sy & D 2 @D

&) e)HD)

When "WAITING FOR SET-UP 1 V24" appears:

¢ Disconnect cable W29 from A6 module at A6A2 9.
(See Top View Dlﬁram inside Top Cover to locate W29
connection on A6 Module.)

® Connect YELLOW PM cable and adapter to A6 module
at A6A2J9.

e ((HZ j to continue test.

When "RECONNECT ALL CABLES V29" appears:

@ Reconnect cable W29 to A6 module at A6A2 J9,

® (HZJ to continue test.

When "DIAG DONE HIT MSSGS V1" appears:

o Use Clgf_s__@:] to scroll through messages.

® Record error code(s) displayed for A14.

Return to foldout: ) )
® Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST CABLE W29,

BLD}ZK_I——
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A14 MODULE DIAGNOSTICS

Type: 3; Bit Transmission Al4.13
Run time; 3 min. TEST
Set-up time; 2 min. coNTROL

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A14 Module on MUX and Band select lines.

Run Test

1. Switch instrument to Standby:
® Disconnect cable W7 from module at A14A2 J2. i
¢ Plug end of W7 into 16 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug WTP2.

% CAUTION §

To prevent damage to the Power Supply and Con-
trol sections, do not permit the exposed pins on the
test connector to short circuit.

2. Connect VM probe: i
¢ Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
® Connect alligator clip to VM IN (A4TP1). (See Al4
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

3. Turn instrument on.
(Hold shift key until
"100.000600MZ ~-140.0DM" appears,
to override 20 second reset test.)




Al4 MODULE DIAGNOSTICS

MUX and Band Select Lines
Check High State

4. }§E!E!ll%{§§§£l @
o specify high state.

5. Enter Bit Select Keys as indicated in Table 3L-1. W7P2
Control Bits, for Control Line to be tested.

6. Connect VM probe to Control Line at Pin Number indi-
cated in Table 3L-1, (See Figure 3L -1, Cable Plug W7P2
Signal Locator.)

Table 3L~-1. W7P2 Control Bits

Bit Pin
J,‘;}s;, C?_m;ol Select Keys Number
(Steps 5 and 10) (Step 6)
1 MUX A () () 18
2 MUX B D D ED) 12
° HET BAND (2 (&) (HZ) 15

Figure 3L -1, Cable Plug W7P2 Signal Locator

DIAG
Bus

MUX HET
GND +45V+5V GND -15V] A BAND
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Al14 MODULE DIAGNOSTICS

7.

8.

{ 1 0 enagie voltmeter.)

Voltage should read approximately +2.5 to +5.5 Vdc.
(-] to repeat measurement.)

Check Low State

9.

10.

11

12.

13.

%&%te@ @@

Enter Bit Select Keys as indicated in Table 3L-1. W7P2
Control Bits, for same Control Line.

5 io enagie vo%tmeter.)

Voltage should read approximately ~0.5 to +1.5 Vdc,
(-] to repeat measurement.)

Repeat Procedure for each Control Line shown in
Table 3L~-1.

14. Record test results.

15

Return to foldout: ) i
® Determine next task by comparing test results to condi-

tions shown in each | igesuLt for TEST CONTROL

BITS. BLO(’:_K_J——
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A14 MODULE DIAGNOSTICS

Type: 3; Bit Transmission Ald14

Run time: 3 min. —

Set-up time: 3 min. CABLE W7
IL_LINes

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A14 Module on MUX and Band select lines.

Run Test

1.  Switch instrument to Standby.

2.  Extend A14 Module on extender posts, from On-Site Ser-
vice Kit, to disconnect cable W7 from AS Assembly at
A5J7. (See table on foldout in MECHANICAL PRO-
CEDURES to locate A14 Module extension and A5 cable
disconnection information.)

e After cable W7 has been disconnected from AS, lower
module back into instrument.
3. Connect VM probe: '
® Connect red alligator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See Al4
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

4. Turn instrument on.

NOTE

It is only necessary to perform this test on failing
control line.

MUX and Band Select Lines

Check High State

5.

6.

“0 specify Exg% state. &)

Enter Bit Select Keys as indicated in Table 3L-2, AS5J7
Control Bits, for Control Line to be tested.

3L-20
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Al14 MODULE DIAGNOSTICS

Connect VM probe to Control Line at Pin Number indi-

cated in Table 3L-2. (See Figure 3L-2.

AS5J7 Signal

Locator.)
Table 3L -2, AS5J37 Control Bits

Bit Pin
J:;s,:, c{?g;‘)' Select Keys Number
(Steps 6 and 11) {(Step 7)

1 MUX A @aEn | M

? MUX B D D @D 15

3 HET BAND ) (6] (HZD 12

Eio enagie voltmeter.)

Figure 3L-2. AS5J7 Signal Locator
{Solder~-Side View)

\f”&il&uﬁ/ 4

ET HET HET
GND

-15V +5v

M

(RN

HET DIAG +15V
BAND  BUS

Voltage should read approximately +2.5 to +5.5 Vdc.
() to repeat measurement.)
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A14 MODULE DIAGNOSTICS

Check Low State

10. }?E!E! ll%EQEI o)
o specify low state. () )

11. Enter Bit Select Keys as indicated in Table 3L-2. AS5J)7
Control Bits, for same Control Line.

12 %ex%e%?neter.)

13. Voltage should read approximately -0.5 to +1.5 Vdec.
(&J to repeat measurement.)

14. Record test results.

15. Return to foldout: . _
® Determine next task by comparing test results to condi-

tions shown in each | |gesult for TEST CABLE W7

CTL LINES. aw;:_»_u—
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A14 MODULE DIAGNOSTICS

Type:
Run time:
Set-up time;

Driver Transmission Al4.1§

3 min.
4 min.

SWITCH

m
QApRIVE

Internal Voltmeter (VM) is used to measure level changes trans-
mitted to A14 Module on Switch Driver control lines.

un Test

—

Switch instrument to Standby:

® A1l4 Module will have to be extended to access A14A3
J6. (See table on foldout in MECHANICAL PRO-
CEDURES to locate module extension instructions.)

® Disconnect cable W7 from module at A14A3 J6. )

® Plug end of W7 into 10 pin test connector, from On-Site

Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug WTP3.

To prevent damage to the Power Supply and Con-
trol sections, do not permit the exposed pins on the
test connector to short circuit.

2. Connect VM probe: '
¢ Connect red alligator clip and retractable hook probe to

red test lead provided in On-Site Service Kit.

® Connect alligator cli
MODULE C

BLE C

to VM IN (A4TP1). (See Ald

8NNECTION LOCATOR on fold-

out for VM IN location.)

3. Turn instrument on,
(Hold shift key until

“100.000000MZ

( ~140.0DM" appears,
to override 20 second reset test.)
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Al14 MODULE DIAGNOSTICS

Check High State

4, !§_E!E!ll§E%ﬂ_l BB RS
o specify highstate.

NOTE
A "0" will appear in display indicating that the

data bit will be set low. However, the bit is in-
verted before it is sent to Al4.

> E'_T?'E_]se%:g bits.

6. Connect VM probe to test connector HET A (pin 1). (See
Figure 3L-3, Cable plug W7P3 Signal Locator.)

Figure 3L-3. Cable Plug W7P3 Signal Locator

HET HET  HET

HET HET HET F  GND
B 0

7. s 2 | '51 )
O enable voltmeter.)

8.  Voltage should read approximately +20 Vdc.

9. Check each driver line (pins 1-6), by connecting VM probe
to each pin and keying Voltage should read
approximately +20 Vdc on each line.
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Al14 MODULE DIAGNOSTICS

Check Low State

10. ! §E!EE J %EQE J
o specify Jow state. e

11

12.

13.

14.

1s.
16.

NOTE
A “1" will appear in display indicating that the

data bit will be set high. However, the bit is in=-
verted before it is sent to A14.

% io seiect bits.
{io enagie voltmeter.)

Voltage should read approximately 0 Vdec.
( to repeat measurement.)

Check each driver line by connecting VM probe to each pin
and keying {HZJ. Voltage should read approximately
0 Vdc on each ine.
Record test results.

Return to foldout: ] )
¢ Determine next task by comparing test results to condi~

tions shown in each | |pesuLt for TEST SWITCH

DRIVE. BLO‘FJ_
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A14 MODULE DIAGNOSTICS

Type: Driver Transmission Al4.16

Run time: 3 min. m—

Set-up time: 3 min. CABLE W7
W. LINES

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A14 Module Switch Driver control lines.

Run Test

1. Switch instrument to Standby.

2. Extend A14 Module on extender posts, from On-site Ser-—
vice Kit, to disconnect cable W from AS Assembl
A537. (See table on foldout in MECHANICAL P O-
CEDURES to locate A14 Module extension and AS cable
disconnection information.)
® After cable W7 has been disconnected from AS, lower

module back into instrument.

3. Connect VM probe:
® Connect red allfator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.
® Connect alligator clip to VM IN (A4TP1). (See Al4
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

4.  Turn instrument on.

Check High State

T sy 0 (2

NOTE

A "0" will appear in display indicating that the
data bit will be set low. However, the bit is in-
verted in the Control Section before it is sent to
Al4

3L-26
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A14 MODULE DIAGNOSTICS

7. Connect VM probe to solder-side of A5J7 line HET A
(pin 1). (See Figure 3L -4, ASJ7 Signal Locator.)

Figure 3L-4. AS5)7 Signal Locator
{Solder-Side View)

~456V 45V

HET
HET HET nux
ND 6ND GND GND +15V
HET HETﬁET /au —n:x

HET DIAG
BAND  BUS

f io enagie voltmeter.)

9.  Voltage should read approximately +20 Vdec.
10. Check each driver line (pins 1-6) by connecting VM probe
to each pin and keying .

Check Low State

R e B O

NOTE

A "1 will appear in display indicating that the

data bit will be set high. However, the bit is in-

\éerted in the Control Section before it is sent to
14

12 AR EF
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Al14 MODULE DIAGNOSTICS

13.

14.

1s.

16.
17.
18

?anle)ct VM probe to solder-side of A5J7 line HET A
pin 1).

E;zojer%eg%%?neter)

Voltage should read approximately 0 Vde.
(] %EZ_—] to repeat measurement.)

Check each driver line (pins 1-6).
Record test results.

Return to foldout: ) )
® Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST CABLE W7

SW LINES, aLoF(_J-—

3L-28



A14 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements ~_ A14.17
Run time: 2 min.
Set~up time: 2 min. T\;EGSCT

Internal Voltmeter (VM) is used to check power supply levels at
inputs to A14 Module.

p—

un Test

Switch instrument to Standby:

® Disconnect W7 from Al4 at A14A2 J2. )

® Plug end of W7 into 16 pin test connector, from On-Site
Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug WT7P2.

Connect VM probe: ‘

¢ Connect red alligator clip and retractable hook probe to
red test lead provided in On-~Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See Al4
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

(T S Tnierml Vohimare T o)
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A14 MODULE DIAGNOSTICS

Measure voltage levels: )

® Connect VM probe to test connector pin for each gower
supply line (see Figure 3L-5. Cable Plug W7P2 Signal
Locator).

e (&) (To make each voltage measurement.)

Figure 3L-5. Cable Plug W7P2 Signal Locator

DIAG
BUS
MUX HET

GND +15V+5V GND -15V] A BAND

+45V  +5V GND -15V GND MUX  GND
B

Record test results.

Return to foldout: ) _
® Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST Vdec.

BLOI(IJ—
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Al14 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements Al4.18

Run time: 2 min. L er~—
Set-up time: 3 min. CABLE W7

PS LINES

Ing‘alrznal Voltmeter (VM) is used to check power supply levels at
A .

Run Test

1.  Switch instrument to Standby.

2.  Extend A14 Module on extender posts, from On-Site Ser—
vice Kit, to disconnect cable W from AS Assembl
AS5)2. (See table on foldout in MECHANICAL P 0-
CEDURES to locate Al4 Module extension and AS cable
disconnection information.) )

o After cable W7 has been disconnected from AS, lower
module back into instrument.

3. Connect VM probe:
® Connect red alligator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.
® Connect alligator clip to VM IN (A4TP1). (See Al4
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

o enable Internal Voltmeter.

3L-31
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Al4 MODULE DIAGNOSTICS

5.

6.

Measure all voltage levels at ASI7:

® Access signals from solder-side of ASJ7. (See Figure
3L-6. A5J7 Signal Locator.)

¢ (5] CH_Z_] {To make each voltage measurement.)

Figure 3L-6. AS5J7 Signal Locator
(Solder -Side View)

HET
-15V 45V
HET HET

GND GND a]m 6ND/ +15V
HET HET HET MUX —::\

HET HET DIAG
F BAND  BUS

Record test results.

Return to folout: ' )
® Determine next task by comparing test results to condi-

tions shown in each | lgesuLt for TEST CABLE W7

PS LINES. BLO?K_,—-




A14 MODULE DIAGNOSTICS

Type: Cable Substitution Al14.19

Run Time: 5 min.

Set-up Time: 1 min. SUBSTITUTE
_Q___/

Testinfg has shown cable W29 or W34 to be suspect, tem-—
orarily replace W29 with a test cable from the On-Site
ervice Kit. Cable W34 should be replaced by a semi-rigid
cable. Rerun INSTRUMENT LEVEL DIAGNOSTICS
(ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in HP 8642A/B
Operating and Service Manual, for information to order a
permanent replacement cable.

Return to foldout.
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A14 MODULE DIAGNOSTICS

Type: Cable Substitution A14.20
Run time: 0 min. N
Set-—up time; 3 min. SuegTITUTE

Testing has shown cable W7 to be suspect, temporarily replace
with a spare ribbon cable if available. Rerun INSTRUMENT
LEVEL DIAGNOSTICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in HP 8642A/B Operating
and Service Manual, for information to order a permanent
replacement cable.

CAUTION

When connecting ribbon cable to A14 Module, find
arrowhead on the cable plug and align with arrow~
head on the board connector.

1. Switch instrument to Standby to connect cable W7 to AS
Assembly and A14 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on con-
necting cable W7 to A5J7)

2. Return to foldout.
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Al14 MODULE DIAGNOSTICS

Type: Cable Connection Al4.21
Run time: 0 min. mt
Set-up time; 3 min. ONNEC

When connecting ribbon cable to A14 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

1. Switch instrument to Standby to reconnect cable W7 to AS
Assembly or A14 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on recon-
necting cable W7 to A5J7)

2. Return to foldout.
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A14 HETERODYNE MODULE THEORY OF OPERATION

3L-5. A14 HETERODYNE MODULE

COMMENT

It is not essential to understand the internal
operation of a module to make an on-site repair.

The A14 Module switches the RF Signal sent from the A13
Module, between a through path and the heterodyne path. The
heterodyne path down converts the main band signal by mixing
it with either 45 MHz or 832.5 MHz to produce the two hetero-
dyne bands. Together these two bands provide the output
frequency range 100 kHz to 4.12 MHz.

The 45 MHz signal is a timebase output sent from the A6
Module. The 832.5 MHz signal is generated by a voltage con-
trolled oscillator within A14 which is phase locked to the

45 MHz timebase signal.

The Switch Drive, for controlling the path selection switches, is
provided by the A17 Module in the Power Supply Section.

See the A14 MODULE SIMPLIFIED BLOCK DIAGRAM for
further understanding of the A14 Module’s internal operation.
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A16 ATTENUATOR MODULE

3M-1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the A16 Module and the
A16 (Option 003) Module (both in the HP 8642A only). The
objective is to isolate the failure indicated for this module to the
module itself or to a part on which it depends for operation.

NOTE

At this level of testing, recommendations for fur-
ther action are made on the assumption that the
INSTRUMENT LEVEL DIAGNOSTICS (ILD)
showed no failures for modules A01-14 or Al7
{(For information on using the on-site diagnostics,
refer to the INTRODUCTION section of this

manual.)
£ CAUTION §

When tightening the coax cable connectors, do not
exceed a torque of 1.0 Nm or .74 ft-lbs (slightly
tighter than finger tight).

When coax cables are disconnected from instru-
ment, do not allow loose ends to come in contact
with any exposed circuitry susceptable to short
circuiting.

Test Instructions

1. The instrument’s Top Cover must be removed to run man
of these tests. (Refer to table on foldout in MECHANICA
PROCEDURES to locate instructions.)

2. The last page in this group of tests is a foldout and should
be pulled out now,

3.  The information provided in this section applies directly to
both the A16 Module and the A16 (Option 003) Module
except where otherwise noted.

4.  Turn to the next page to begin the A16 MLD.
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Al16 MODULE SUBSTITUTION

3M-2. INTRODUCTION

NOTE

If a known good module is not available, proceed to
the next page, A16 INPUTS VERIFICATION.

The first step in isolating an A16 failure is to substitute in a
known good module from the On-site Service Kit.

A16 Substitution Instructions

1
2.

Find A16 MODULE SUBSTITUTION on the foldout.

Use the Task Sequence Diagram, shown under A16
MODULE SUBSTITUTION, to direct you through the
substitution process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged in this section. Turn to the task indicated and
complete the procedure.

After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown on the
diagram.

3IM-2



A16 INPUTS VERIFICATION

A16.01

3M-3. INTRODUCTION OTELRE IR
CATION

If a known good A16 Module is not available or, if you were not
able to isolate the failure using the Al16 MODULE SUBSTITU~
TION procedure, the Task Sequence Diagrams (shown under
Al6 INPUTS VERIFICATION) should be used to check each
signal path into the A16 Module.

A 16 Inputs Verification Instructions
1. Find A16 INPUTS VERIFICATION on the foldout.
2. The Task Sequence Diagrams, shown under A16 INPUTS

VERIFICATION, are separated into three checks: REF,
Control and Power Supply signals.

3. Use the Task Sequence Diagrams to direct you through the
verification process. Each Task Arrow shown in a diagram
indicates a task title and task number. The tasks are num-
bered according to the order in which they are arranged in
this section. Turn to the task indicated and complete the
procedure.

4. After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

5.  Begin now by performing the first task shown under
1. A16 POWER SUPPLY INPUT CHECK.

NOTE
The A16 MODULE I/0 SIGNALS DIAGRAM

shows all parts which the A16 Module depends on
for operation.
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A16 MODULE DIAGNOSTICS

Type: 2A; RF Power Levels A16.02

Run time: 1 min.
Set-up time: 2 min. onen

RF signal level is measured using Internal Power Meter (PM).

Do not permit end of Internal Power Meter cable
to short circuit instrument by coming in contact
with any exposed circuitry.

Run Test

1.

old shift key unti
"100. OOOOOOMZ -140.0DM" appears,
to override 20 second reset test.)

(SHIET) (SPEl) () (3) (&) () (HZ)

When "WAITING FOR SET-UP 1 V24" a&)&)ears

® Disconnect cable W35 (W300 - Option 003) from Al4
Module at A14U1 J3,

® Connect YELLOW PM cable and adapters to Al4
Module at A14U1 J3.

o (HZJ to continue test.

When "WAITING FOR SET-UP 2 V25" appears:
® Reconnect cable W35 (W300 - Option 003) to Ald4
Module at A14U1 J3.

® Disconnect W37 (W301 - Option 003) cable from A16
Module at A16AT1 J2 (A16A2 J2 - Option 003).

® Connect PM cable and adapters to module at A16AT1
J2 (A16A2 )2 - Option 003).

[ ] to continue test.

When "DIAG DONE HIT MSSGS .V1" appears:

® Reconnect cable W37 (W301 - Option 003) to module at
A16ATI1 J2 (A16A2 J2 - Option 003).

® Use (g@_@:} to scroll through messages.

® Record error code(s) displayed for A16.

Return to foldout: i )
® Determine next task by comparing test results to condi-

tions shown in each %E%%LKT . for TEST RF POWER.
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A16 MODULE DIAGNOSTICS

Type: Module Substitution A16.03
Run time: o
Set-up time: 7 min. SUBSTITUTE

At6

Connect Substitute Module

1. Switch instrument to Standby.

2. Remove A16 Module and install substitute module (refer to
table on foldout in MECHANICAL PRECEDURES to
locate A16 removal and replacement information).

Turn instrument on.

4. Return to foldout.
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A16 MODULE DIAGNOSTICS

Type: Module Substitution Al6.04
Run time: 0 m
Set~-up time: 7 min. NNE

T MODULE —

Connect Module

1. Switch instrument to Standby.

2.  Remove substitute A16 Module and replace instrument’s
A16 Module.

3. Return substitute A 16 Module to On-Site Service Kit.
4.  Return to foldout.

M
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Al16 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements  A16.05

Run time: 2 min.
Set-up time: 2 min. TEST
vic -~

Internal Voltmeter (VM) is used to check power supply levels at
inputs to A16 Module.

Run Test

L.

Switch instrument to Standby:

® Disconnect W8 (W11 - Option 003) from A1l6 at
A16A1J1 (A16A1 J2 - Option 003).

® Plug end of W8 (W11 - Option 003) intoc 34 pin test
connector, from On-Site Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug.

Connect VM probe: )

e Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See Alé6
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

N
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A16 MODULE DIAGNOSTICS

Measure voltage levels: ‘

® Connect VM probe to test connector &m.for each power
supply line (including +20V ATN/SW lines on W11P2,
Option 003). See cable plug signal locators below.

L (HZ) (To make each voltage measurement.)

Figure 3M-1. Cable Plug W8P2 Signal Locator

30C 5 208 20A 308 40 30A
RPP
RELAY NC +145V

NC +5V GND NC

22N ) RO AR OB DR RO

v/

NC +5V GND NC RP SENSE NC +15V NC

Figure 3M-2. Option 003 Cable Plug W11P2 Signal Locator
+20V APP
ATN/SW 40B IN RELAY +20V
GND ATN/SH

NC -15V +5Y NC 6 INJ 30 IN

PrppEEE® PIRERREaAaE
NZé\KND/ / Nl 5 30\ OLx\i:\\\\N
+20V ouT OUT \ SENSE +20V
ATN/SW 20 OUT 408 QUT 40A OUT ATN/SW

Record test results.

Return to foldout: . .
® Determine next task by comparing test results to condi-

tions shown in each 1 lnesun‘f— for TEST Vdc.
BLO(r:E_J—
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A16 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements A16.06
Run time: 2 min. TEST
Set-up time: 3 min. CABLE W8
PS_LINES
(W11 OPT 003)

Xlgrsnal Voltmeter (VM) is used to check power supply levels at

Run Test

L.
2.

Switch instrument to Standby.

Extend A16 Module on extender posts, from On-Site Ser-

vice Kit, to disconnect cable W8 (W11 - Option 003) from

A5 Assembly at ASJ8 (Refer to table on foldout in

MECHANICAL PROCEDURES to locate A16 Module

extension and A S cable disconnection information.)

e After cable W8 (W11 Option 003) has been disconnected
from AS, lower module back into instrument.

Connect VM probe: )

® Connect red alligator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.

e Connect alligator clip to VM IN (A4TP1). (See Al6
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

e O

3IM-9
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Al16 MODULE DIAGNOSTICS

Measure voltage levels at ASJS8:

L Access signals from solder-side of ASJ8. (See ASJ8
Signal Locators.)
'3

(To make each voltage measurement.)

Figure 3M-3. ASJ8 Signal Locator
(Solder-Side View)

NC +15VNC SENSE

NN LA
YAIINNS

NC GND 45V NC
RELAY
30A 40 30B 20A 208 5 30C

Figure 3M-4. Optlon 003 A58 Signal Locator
Solder Side View)

AP SENSE - 10 5
ouT 0 ouT
+15v
+20V 40A | 40B +20V
ATN/SW OUT OUT

\ OUT NC AT?17 ~5Y NC

nsv 50V [ 40 /:)af —15v NC
+20V ATN/SW IN
ao +20V

AP RELAY ATN/SH
Record test results.

Return to foldout: _ ]
® Determine next task by comparing test results to condi-

tions shown in each AESULT for TEST CABLE W8
PS LINES. BLorl:_K_J—-
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A16 MODULE DIAGNOSTICS

Type: 3; Driver Transmission
Run time: 1 min.
Set-up time: 3 min.

A16.07

TEST
ATN ORIVE
LINES ~

Attenuator drive lines are checked for correct state change
when instrument is switched from zero attenuation to full
attenuation.

un Test

1. Switch instrument to Standby:
® Disconnect W8 from A16 at A16AT1 J1. )

¢ Plug end of W8 into 34 pin test connector, from On-Site

Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W8P2.

2. Connect VM probe:

¢ Connect red alligator chi
red test lead provided in

® Connect alligator cli
MODULE C

out for VM IN location.)

Switch instrument ON.

4. Check zero attenuation state:
° DI (0]

(DBM)

SPCL JT3J 2] 5] (HZ]
0 enable internal voltmeter.

¢ Connect VM probe to test connector
tenuator drive line. (See Figure 3M-5.

and retractable hook probe to
n-Site Service
to VM IN (A4TP1). (See Al6
BLE CONNECTION LOCATOR on fold-

Kit.

in for each at-
able Plug W8P2

Signal Locator. Drive lines are designated by bold print

on the figure.)

(To make each measurement.)

o Approximately § Vdc (TTL high) should be present on
each drive line.

®
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Al16 MODULE DIAGNOSTICS

Figure 3M -5, Cable Plug WS8P2 Signal Locator

30C 5 208 20A 308 10 30A

RPP

NC +§V GND NC RELAY NC +15V

1
g pE AR REREE R R L34

NC +5V GND NC RP SENSE NC +15v NC

heck ful attenuatlon state
(AMP )]

)
SHIFT 11 SPCL J I l L2 ) HZ
SJ(HLJ (To chec evel at each??ﬁ% line again.)

%rommately Vdc (TTL low) should be present on
each drive line

[ X X X ¥o!

Record test results.

Return to foldout: ) )
® Determine next task by comparing test results to condi

tions shown in each mesutk. for TEST ATN DRIVE
LINES, aLocl‘.K_r
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A16 MODULE DIAGNOSTICS

Type: 3; Driver Transmission =~ A16.08

Run time: 1 min. <

Set-up time: 3 min. TEST
CABLE HE_~

Attenuator drive lines are checked, at ASJS8, for correct state
change when instrument is switched from zero attenuation to
full attenuation.

Switch instrument to Standby.

1

2.  Extend A16 Module on extender posts, from On-Site Ser-
vice Kit, to disconnect cable W8 from AS Assembly at
ASJ8. (Refer to table on foldout in MECHANICAL PRO-
CEDURES to locate A16 Module extension and AS cable
disconnection information.)
® After cable W8 has been disconnected from AS, lower

module back into instrument.

3. Connect VM probe:
@ Connect red alligator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.
© Connect alligator clip to VM IN (A4TP1). (See Al6
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

4.  Switch instrument ON.

5. Check zero attenuation state:

® (A DI(T1(0] ﬂij

e (SHFT J(SPCL | HZJ
(1o enable internal vo tmeter.

¢ Connect VM probe to test connector pin for each at-
tenuator drive line. (See Figure 3M-5. ASJ8 Signal
Locator.

® {] (To make each measurement.)

o Approximately 5 Vdc (TTL high) should be present on
each drive line.

3IM-13
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A16 MODULE DIAGNOSTICS

Figure 3M-6. AS5J8 Signal Locator

NC +45VNC SENSE

LN
7N

+15V  NC NC GND +5V NC

RELAY
30A 40 308 20A 20B 5 30C

Check ful attenuatxon state

. Eé—i } SPCL]I ll ] E%Z]l

. =

e (5TTHZJTo che evel at each drive line again.)
®

%roxnnately Vdc (TTL low) should be present on
each drive line
Record test results.

Return to foldout: ] ]
¢ Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST CABLE WS,

BLOTl(_r—
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A16 MODULE DIAGNOSTICS

Type: 3; Driver Transmission A16.09

Run time: 1 'min. —

Set~up time: 0 AT DRIVE
LINES ~—

Attenuator drive lines to A16 (Option 003) Module are checked
by separately selecting relays and listening for attenuator pads
to click in and out.

NOTE

Instrument’'s Top Cover should be removed to
perform this test.

Run Test

1. H@%IB} ?BESE! ) (SHFT)
shift key unti

15
"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

2.  Setinstrument to zero attenuation:
™

3. Check relay drivers:
® Select Amplitude Setting for Attenuator Relay to be
tested (from Table 3M-1. Attenuator Relay Selection)
and listen for pad to click in.
L] S;a}el?t [ﬁ (DBMJ and listen for attenuator pad to
click out.
® Repeat process for each relay listed in Table 3M~1.

Table 3M-1. Attenuator Relay Selection

Test Order Amplitude Setting Attenuator Relay
1 (0) (bBM) 5 dB pad
2 =) & (M) 10 dB pad
3 (e (M) 20 dB pad
4 &) mBM) 30 dB pad
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A16 MODULE DIAGNOSTICS

NOTE

This procedure does not check the two 40 dB relay
drivers. They can be checked using an external
power measuring device connected at the output of
Al6 (Option 003). Check power out at settings of
-60.1 dBm to -100 dBm (40 dB pad A) and
~-100.1 to -140 dBm (40 dB pad B).

4. Record test results.

5. Return to foldout: ) )
® Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST ATN DRIVE

LINES. chrk_r
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Al6 MODULE DIAGNOSTICS

Type; RF Power A16.10

Run time: 1 min. —

Set-up time: 2 min. POHER
OUTPUT "

Internal Power Meter (PM) is used to test output power levels.

If an external power measuring instrument is
available, use it to make power measurements.

Run Test

53 Ig Sgl;t Eey untli

"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

2. (SHET) (SECl) 33 ) (3 EHZ)
3.  When "WAITING FOR SET-UP 1 V24" appears:

¢ Disconnect cable W35 (W300 - Option 003) from Al4

Module at A14U1 J3.

¢ Connect YELLOW PM cable to A14 Module at
Al14U1J3

o ((HZ]J to continue test.

4. When "WAITING FOR SET-UP 2 V25" appears:

® Reconnect cable W35 (W300 - Option 003) to Al4

Module at A14U1 13,

¢ Connect PM cable and adapters to instrument’s RF

Output port CP1.
® to continue test.

5. When "DIAG DONE HIT MSSGS .V1" appears:
® Use CEW_SE:] to scroll through messages.
® Record error code(s) displayed for A16.

6. Return to foldout:

® Determine next task by comparing test results to condi-

tions shown in each RESULY for TEST OUTPUT
POWER. BLOC‘:—K_J—
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Al16 MODULE DIAGNOSTICS

'I{ype: ) 1;11? Power Al6.11

un time: min.

Set-up time: 2 min. ﬁ?\
QoutPuT ~~

Internal Power Meter (PM) is used to test output power levels.
Run Test

1.

old shift key unti
"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

2. (BHFT] (BPCL] (3) (3] (6] (3] (HD)

3. When "WAITING FOR SET-UP 1 .V24" a\(%)ears:
@ Disconnect cable W35 (W300 - Option
Module at A14U1 J3,

3) from Al4

¢ Connect YELLOW PM cable and adapters to Al4

Module at A14U1 J3.
® (HZ) to continue test.

4. When "WAITING FOR SET-UP 2 V25" appears:

@ Reconnect cable W3§ (W300 - Option 003) to Al4

Module at A14U1 J3.

@ Disconnect W37 (W301 - Option 803) cable from Al16

Module at A16AT1 J2 (A16A2 J2 - Option 603).

® Connect PM cable and adapters to module at A16AT1

J2 (A16A2 J2 - Option 003).
o 1o continue test.

5. When "DIAG DONE HIT MSSGS .V1" appears:

® Reconnect cable W37 (W301 - Option 003) cable to

module at A16AT1 J2 (A16A2 J2 ~ Option 003).
® Use | ggsg J to scroll through messages.
® Record error code(s) displayed for A16.

6. Return to foldout:

& Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST Al16
OUTPUT. BLO]CK_,—
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A16 MODULE DIAGNOSTICS

Type: RF Power Al6.12
Run time: 1 min. e ~—
Set-up time: 2 min. CABLE

W35
(N300 OPT 003)

Internal Power Meter (PM) is used to test output power levels.

Run Test
1. } llﬂ%lq ?BESE! ) (SHFT )
1ft Key unti
"100.000000MZ -140.0DM" appears,

to override 20 second reset test.)

2. (SHET) (SPCL) (3) (3 (8] (3 (HZ)

3. When "WAITING FOR SET-UP 1 V24" appears:
® Disconnect cable W35 (W300 - Option 003) from Al4
Module at A14U1 13,
® Connect YELLOW PM cable and adapters to Al4
Module at A14U1 J3.
¢ [HZ ] to continue test,

4. When "WAITING FOR SET-UP 2 V25" agg)ears
® Disconnect cable W35 (W300 - Option 3) from Alé6
Module at A16AT1 J1. ]

® Connect flexible coax cable and adapters from On-Site
Service Kit to modules at A14U1 J3 and A16AT1 J1
(A16A2 J2 - Option 003).

® Disconnect W37 (W300 -~ Option 003) cable from A16
Module at A16AT1 J2 (A16A2 J2 - Option 003).

® Connect PM cable and adapters to module at A16AT1
J2 (A16A2 J2 - Option 003).

o (HZ] to continue test.

5. When "DIAG DONE HIT MSSGS .V1" appears:
® Reconnect cable W37 (W300 - Option 003) to module at
A16AT1 J2 (A16A2 J2 - Option 003).
o If power test still fails reconnect semi-rigid cable W35

{(W300 - Oftlon 003) to A14 and A16 modules.

® Use to scroll through messages.
® Record error code(s) displayed for A16.

6. Return to foldout: i ]
® Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST CABLE
W3s. BLOCK —
E —
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Al16 MODULE DIAGNOSTICS

Type: RF Power Al6.13
Run time: 1 min. S —~—_
Set-up time: 2 min. CABLE

W37
(W301 OPT 003)

Internal Power Meter (PM) is used to test output power levels.

Run Test
1.

oid shift Key unti
"100.000000MZ ~-140.0DM" appears,
to override 20 second reset test.)

2. (SHFTD (BFCD) (30 (30 (BJ (30 (HD)

3. When "WAITING FOR SET-UP 1 V24" ek%)ears
® Disconnect cable W35 (W300 - Option
Module at A14U1 J3.
® Connect YELLOW PM cable to A14 Module at
Al14U11J13.
o (HZ] to continue test.

4, When "WAITING FOR SET-UP 2 V25" appears:

3) from A14

® Reconnect cable W35 (W300 - Option 003) to Al4

Module at A14U1 J3.

® Disconnect W37 (W300 - Option 003) cable from Al6
Module at A16AT1 J2 (A16A2 J2 - Option 003) and
from cable W16 at W16P2 (W200 on Option 002, rear

panel, instruments).

e Connect flexible coax cable, from On-Site Service Kit, to

A16 Module and cable W16,

® Connect PM cable and adapters to instrument’s RF

Output port CP1.
® to continue test.

5. When “DIAG DONE HIT MSSGS V1" appears:

& If power test still fails, reconnect semi-rigid cable W37

(W300 - Option 003) to A16 and W16.
® Use ( gssé J to scroll through messages.

® Record error code(s) displayed for A16.
6. Return to foldout:

® Determine next task by comparing test results to condi-

tions shown i1n each RESULT for TEST CABLE

W37, BLOCFKJ_
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Al6 MODULE DIAGNOSTICS

Type: Cable Substitution Al614

Run Time: S min.

Set-up Time: 1 min. SUBSTITUTE
L caBLE

Testing has shown cable W35 or W37 (W300 or W301 -
Option 003) to be suspect reﬁlace with a semi-rigid cable.
Rerun INSTRUMENT LEVEL DIAGNOSTICS (ILD) to
confirm repair.

Refer to REPLACEABLE PARTS in HP 8642A/B
Operating and Service Manual, for information to order a
replacement cable.

Return to foldout.
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A16 MODULE DIAGNOSTICS

Type: Cable Substitution Al16.15

Run time; 0 min. R

Set-up time: 3 min. SUBSTITUTE
(W11 OPT 003)

Testing has shown cable W8 (W11 - Option 003) to be suspect,
temporarily replace with a spare ribbon cable if available. Re-

run INSTRUMENT LEVEL DIAGNOSTICS (ILD) to confirm
repair.

Refer to REPLACEABLE PARTS in HP 8642A/B Operating
and Service Manual for information to order a permanent re-

placement cable.
: CAUTION ;

When connecting ribbon cable to A16 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

Reconnect W8 (W11 - Option 003)

1. Switch instrument to Standby to connect cable to AS As-
sembly and A16 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on con-
necting cable to A5J8.)

2.  Return to foldout.
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Al16 MODULE DIAGNOSTICS

{YPeit, gable Connection A16.16
un time: min.
Set-up time: 3 min. gchNNECT <

g CAUTION §

When connecting ribbon cable to A16 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

Reconnect W8 (W11~ Option 003)

1. Switch instrument to Standby to reconnect cable W8
%Wll- Option  003) to A5 Assembly or Al6 Module.
Refer to table on foldout in MECHANICAL PRO-
CEDURES for information on reconnecting cable W8
(W11- Option 603) to A5J8.)

2.  Return to foldout.
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Al16 THEORY OF OPERATION

3M=-4. A16 ATTENUATOR MODULE

The A16 Attenuator Module is included in the HP 8642A only.
This module provides both level attenuation for the RF signal
and reverse power protection for the RF Output port.

The attenuator and reverse power control signals are sent to the
A16 Module from the A17 Module in the Power Supply Section.

The RF output signal from the A16 Module is routed directly to
the HP 8642A’s RF Output port.

3M~-5. A16 (OPTION 003) ATTENUATOR MODULE

COMMENT

It is not to essential to understand the internal
operation of a module to make an on-site repair.

The A16 (Option 003) Attenuator Module is included in the

HP 8642A only. This module provides level attenuation for the
RF output signal. Two attenuator assemblies connected in series
provide level attenuation to -140 dBm. The second attenuator
assembly includes reverse power protection circuitry for the RF
Output port. The attenuator and reverse fpower control signals
are sent to the A16 (Option 003) Module from the A17 Module
in the Power Supply Section.

The RF output signal from the A16 Module is routed directly to
the HP 8642A’s RF Qutput port.

With an A16 (Option 003) Module installed the output power
level for an HP 8642A is increased to +20 dBm for the
frequency range 264.3 to 5287 MHz and to +19 dBm for the
frequency range 528.7 to 1057.5 MHz.

See the A16 (OPTION 003} MODULE SIMPLIFIED BLOCK
DIAGRAM for further understanding of the A16 (Option 003)
Module’s internal operation.
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A16 MODULE SIMPLIFIED BLOCK DIAGRAM

A16 MODULE SUBSTITUTION

A16 INPUTS VERIFICATION

A16 MODULE 1/0 SIGNALS DIAGRAM

ATTENUATOR &
REVERSE
POWER PROTECT

100KHz to
1057.5 MHz
A16AT1H
iz

{XM T0 RF
OUTPUT

100 kHz to
1057.5 MHz
FROM A14
A1BAT1
Ji
Elg P
P/0 A16A1
J1
25¢ ; 304
23 ¢—40 ’(
19 ¢—=204
21¢+—308
47¢-1 208
15¢13
13¢€ : 30C
27¢ : RP_RELAY
32, 33 € +15 Vdc
7.8 € +5 Vdc
9, 10 ¢ GND

P/0
A16A1
Ji
1
RP |
SENSE , 328

TEST RF

POWER ERR

ANY

O0RS

GO TO
EXCEPTIONAL
CASES

SUBSTITUTE

A50-70 g A16 T POWER

TEST RF

NEW
ERRORS

TEST
PASSED

60 T0
REPLACING
A MOD.

A16 MODULE CABLE CONNECTION LOCATOR

A16 (OPTION 003)

MODULE SIMPLIFIED BLOCK DIAGRAM

P/0 A16A1
. J2
12, ! ATN RELAY BIAS

L

30, €

31
}8g7kgzuﬁg ATTENUATORS REVERSE 100KHZ to
FROM A14 POWER  1057.5 MHz
A16AT1 PROTECT A16A2
J J2

¢ ;
ij:z - /*’ = ,#/ o0 =i Z:Ij
P/0
A16A1
540 A16A1 5 5 \ J2
] ATN RELAY CONTROL AP \
15726 < 710 SENSE
y AP _RELAY L 9tloE 1 yop
27 €+ -
29 ¢+ +50 Vdc
32, 33 ¢ +15 vdc
7.8 € : +5 vdc
9. 10 GND
6 €1 -5 vdc
5 € -15 vdc

1 ' ‘ _____________ " n
I
|
— l
““““ I
| |
———————— 4
J W37
-——P'HB
| _{-W35
B A6
: 1<l A5
VM IN VM 0UT GND = ‘1<-—A4
= )
(@] o0 / ! ‘ N asus
o O .
f 1 : —
CP1
P/0
A4

A16

OPT 003

W301

N300

Wit

1. A16 POWER SUPPLY INPUT CHECK.

A16.05

ALL
MEAS.
Goon [ CABLE

CONNECT

2. A16 CONTROL INPUT CHECK.

A16.07

A16.07
(46.09 OPT 003)

3. A16 RF POWER LEVEL CHECK.

ANY
ERRORS A16
@ A50-70[ @ OUTPUT

A16.08

TEST
CABLE W8

ERRORS
A50-A70

(W11 OPT 003)

A16.16

60 T0
POWER SUPPL

SECTION

SUBSTITUTE
W8

(W11 OPT 003)

A16.16

A 14 HETERODYNE
CONNECT +
CABLE

GO T0
POWER SUPPL

(W300 OPT 003)

TEST
CABLE
W37

(W301 OPT 003)

TEST
PASSED

A50-A70

ANY
ERRORS

SECTION

A16.15

(OPT 003)
A16 ATTENUATOR

(J]IDO W11 RIBBON CABLE

A 16 ATTENUATOR 34

AMPT: FRONT
PANEL
SETTING

TEST

PASSED'—‘ CABLE

SUBSTITUTE
A

TEST
PASSED

SUBSTITUTE
[ _CABLE

SUBSTITUTE pou—
[T} ~
o
o
o
: B
a
o
o
M o
IID w8 RIBBON CABLE seoh
“ ~=x
4] 34
W CP1
\ RF OUTPUT
A5
J8
A5 POWER SUPPLY/CONTROL
DISTRIBUTION

Figure 3M-100. A16 Attenuator Module Diagnostics.
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A19 DOUBLER/ATTENUATOR MODULE

3N=-1. INTRODUCTION

The MODULE LEVEL DIAGNOSTICS (MLD) contained in this
section are used to further interrogate the A19 Module (HP
8642B only). The objective is to isolate the failure indicated for
this module to the module itself or to a part on which it depends
for operation.

NOTE

At this level of testing, recommendations for fur-
ther action are made on the assumption that the
INSTRUMENT LEVEL DIAGNOSTICS (ILD)
showed no failures for modules A01-A17 (For
information on usin§ the on-site diagnostics, refer
to the INTRODUCTION section of this manual)

When tightening the coax cable connectors, do not
exceed a torque of 1.0 Nm or .74 ft-lbs (slightly
tighter than finger tight).

When coax cables are disconnected from instru-
ment, do not allow loose ends to come in contact
with any exposed circuitry susceptable to short
circuiting.

Test Instructions

l.  The instrument’s Top Cover must be removed to run many
of these tests. (Refer to table on foldout in MECHANICAL
PROCEDURES to locate instructions.)

2. The last page in this group of tests is a foldout and should
be pulled out now.

3. Turn to the next page to begin the A19 MLD.

IN-1



A19 MODULE SUBSTITUTION

3N=-2. INTRODUCTION

NOTE

If a known good module is not available, proceed to
the next page, A19 INPUTS VERIFICATION.

The first step in isolating an A19 failure is to substitute in a
known good module from the On-site Service Kit.

A19 Substitution Instructions

1.
2.

Find A19 MODULE SUBSTITUTION on the foldout.

Use the Task Sequence Diagram, shown under A1l9
MODULE SUBSTITUTION, to direct you through the
substitution process. Each Task Arrow shown in the dia-
gram indicates a task title and task number. The tasks are
numbered according to the order in which they are ar-
ranged in this section. Turn to the task indicated and
complete the procedure.

After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

Begin now by performing the first task shown on the
diagram.
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A19 INPUTS VERIFICATION

A39.01

3N-3. INTRODUCTION PUT VERTF T
CATION

If a known good A19 Module is not available or, if you were not
able to isolate the failure using the A19 MODULE SUBSTITU-
TION procedure, the Task Sequence Diagrams (shown under
A19 INPUTS VERIFICATION) should be used to check each
signal path into the A19 Module.

A19 Inputs Verification Instructions
1. Find A19 INPUTS VERIFICATION on the foldout.
2. The Task Sequence Diagrams, shown under A19 INPUTS

VERIFICATION, are separated into three checks: REF,
Control and Power Supply signals.

3. Use the Task Sequence Dia%rams to direct you through the
verification process. Each Task Arrow shown in a diagram
indicates a task title and task number. The tasks are num-
bered according to the order in which they are arranged in
this section. Turn to the task indicated and complete the
procedure.

4.  After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

5. Begin now by performing the first task shown under
1. POWER SUPPLY INPUT CHECK.

NOTE
The A19 MODULE 1/0 SIGNALS DIAGRAM

shows all parts which the A19 Module depends on
for operation.

3N-3



A19 MODULE DIAGNOSTICS

Type: 1; Loop Lock/Unlock A19.02
Run time: 40 sec.
Set-up time: 0 l TEST a19™~=
MODULE -~
Run Test

1.

old shift key unti
"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

2. (SHET ) (SPCL) (3] (3) (8] (&) (HZ).

3. When "DIAG DONE HIT MSSG .V1" appears:
® Use [__fg]'S_SE to scroll through messages.
® Record error code(s) displayed for A19.

COMMENT

If any error codes are displaged for modules AQ1-
Al7 you need to isolate those failure(s) before
performing the A19 MODULE SUBSTITUTION.
{Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for froubleshooting
modules.)

4.  Return to foldout: . ‘
® Determine next task by comparing test results to condi-

tions shown in each | |sesuLt for TEST A19

MODULE. BLO;:l(J—-
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Type: Module Substitution A19.03

Run time: 0

Set-up time: 7 min. SUBSTITUTE
T as

Connect Substitute Module

1. Switch instrument to Standby.

2. Remove A19 Module and install substitute module (refer to
table on foldout in MECHANICAL PRECEDURES to
locate removal and replacement information).

Turn instrument on.

4.  Return to foldout.
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Type: Substitute Module Test ~ A19.04

Run time: 40 sec. e

Set-up time: 0 sus
Qas

Test ogeration of substitute A19 Module by repeating test per-
formed on A19 Module before substitution.

Run Test
1. } I{N%IB} ;g%ggg ) (SHFT)
old shi ey unti
"100.000000MZ -140.0DM" appears,

to override 20 second reset test.)

2. SHFJCGPCO O e

3. When "DIAG DONE HIT MSSG .V1" appears:
& Use to scroll through messages.
® Record error code(s) displayed for A19. If "TEST 1 OF
A19 (PASSED or FAILED)' is not displayed, rerun test.

4.  Return to foldout: ) )
@ Determine next task by comparing test results to condi-

tions shown in each | |pesuLt for TEST SUB A19.

BLOCK —
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Type: Additional A19 Tests A19.05

Run time; Conditional T

Set-up time: Conditional TEST A18
QTR

The A19 failure conditions for arriving at this task are
described below. Follow the procedure for the condition which
fits your module.

Condition 1: Instrument Level Self Test indicated A19
failure.
Condition 2: Instrument has a power level failure and Al4

Module RF Power Level Test indicated power
level good out of A14.

Condition 3 Instrument must be set to a specific operating
condition to detect A19 failure.

Condition 1

S G T

"100.000000MZ  -140.0DM" appears,
to override 20 second reset test.)

2. (SHET) (SPCL) (3) (3) (o) (HZ).

3. When "WAITING FOR SET~UP 1 .V24"appears:

¢ Connect BNC Tee connector, from On-Site Service Kit,
to "FM/®M INPUT" (see INSTRUMENT LEVEL DI-
AGNOSTICS foldout for set-up diagram).

® Connect a coax cable from Tee connector to "MOD
OUTPUT"
@ Connect a coax cable from Tee to "AM/PULSE INPUT"

¢ (HZ ] to continue test.

4.  When "DIAG DONE  HIT MSSGS . VI'" appears:

o Use Cg_%%j to scroll through messages.
9 Recor error codes.

COMMENT

If any error codes are displayed for modules AOI~
Al17, you need to isolate those failure(s) before
performing the AI9 MODULE SUBSTITUTION.
{Refer to INSTRUMENT LEVEL DIAGNOSTICS
to determine correct order for troubleshooting
modules.)

5. Return to foldout.

IN-7
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Condition 2

NOGTE

If an external power measuring instrument is
available, use it to make power measurements.

" [HoH St Eer D

"100.000000MZ  -149.0DM" appears,
to override 20 second reset test.)

Connect Power Meter (PM): .
® Connect Yellow PM cable and adapters to instrument’s
RF Output port CP1.

To use Internal Power Meter:

‘
0 0o repeaé easuremen%

ey sequence must be repeated for each amplitude or
frequency setting change.

NOTE

Internal Power Meter should read within +-3 dB
of amplitude setting. The internal power meter
cannot measure power levels less than =10 dBm.

Measure power level:

& Set instrument’s frequency to 2 GHz.

] Msezésl;xre power at amplitude settings of +10, +5, 0 and
-~ m

¢ Repeat measurement tor same amplitude settings at 990
and 4 MHz.

@ Supplement these measurements with additional readings
at other instrument settings if desired.

Record test results.

Return to foldout.

Condition 3

Set instrument to operating condition which causes A19
failure.

Record instrument set-up and error message(s).

Return to foldout.

B
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Type: Additional Substitute A19.06
A19 Tests QT—D\

Run time: Conditional A

Set-up time: Conditional TEURTHER

Test operation of substitute A19 Module by repeating test(s)
performed on A19 Module before substitution.

Condition 1: Instrument Level Self Test indicated Al9
failure.
Condition 2: Instrument has a power level failure and Al14

Module RF Power Level Test indicated power
level good out of Al14.

Condition 3: Instrument must be set to a specific operating
condition to detect A19 failure.

Condition 1

old shift key unti
“100.000000MZ  -140.0DM" appears,
to override 20 second reset test.)

2. CSHET) (SPCL]) () (30 HZD).

3. When "WAITING FOR SET-UP 1 V24" appears: ]

® Connect BNC Tee connector, from On-Site Service Kit,
to "FM /&M INPUT" (see INSTRUMENT LEVEL DI-
AGNOSTICS foldout for set-up diagram).

¢ Connect a coax cable from Tee connector to "MOD
ouTPUT"

@ Connect a coax cable from Tee to "AM/PULSE INPUT"

¢ (HZ ] to continue test.

4, W}{?n "DIAG DONE 11H}IlT MShSGS .VI'" appears:
® Use | g%?g ) to scroll through messages.
@ Recor error codes.

COMMENT

If any error codes are displayed for modules A0~
Al7, you need to isolate those failure(s) now.

5. Return to foldout. ) )
® Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST SUB A19
FURTHER. BLO({J_PLJ—

IN-9
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Condition 2

[

E;‘ioig 5%1;5 Eey untii
"160.000060M7Z  -140.0DM" appears,
to override 20 second reset test.)

Connect Power Meter: '
e Connect Yellow PM cable and adapters to instrument’s
RF Output port CP1.

To use Internal Power Meter:

° (2J)(4) CEQ
(] to repeat measurement.

@ Key sequence must be repeated for each amplitude or
frequency setting change.

NOTE

Internal Power Meter should read within +-3 dB
of amplitude setting. The internal power mefer
cannot measure power levels less than =10 dBm.

Measure power level:

@ Set instrument’s frequency to 2 GHz.

° I\/Ise:(iis}ilre power at amplitude settings of +10, +5, 9 and
- m.

® Repeat measurements for same amplitude settings at 990
and 4 MHz.

® Supplement these measurements with additional readings
at other instrument settings if desired.

Record test results.

Return to foldout. ] ]
@ Determine next task by comparing test results to condi~

tions shown in each RESULT for TEST SUB A19

FURTHER. BLOF(_J—

Condition 3

Set instrument to operating condition which causes A19
failure.

Record instrument set-up and error message(s).

Return to foldout: ) )
® Determine next task by comparing test results to condi~

tions shown in each RESULT for TEST SUB A19

FURTHER. BLOFK_,——
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Type: Module Substitution A19.67
Run time: 0 oo~
Set-up time: 7 min. A19

T MODULE

Connect Module

1. Switch instrument to Standby.

2. Remove substitute A19 Module and replace instrument’s
A19 Module.

3. Return substitute A19 Module to On~Site Service Kit.
4. Return to foldout.
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A19 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements ~ A19.08
Run time: 2 min. ~—~
Set-up time: 2 min. TEST

vde .~

Internal Voltmeter (VM) is used to check power supply levels at
inputs to A19 Module.

Run Test

1.

Switch instrument to Standby:

@ Disconnect W11 from Ai9at A319A1J2.

® Plug end of W11 into 34 pin {est connector, from Cn-
Site Service Kit.

NOTE

Find arrowhead on test connector and alignh with
arrowhead on cable plug Wil1P2.

Connect VM probe: )

® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See A1l9
MODULE CABLE CONNECTION LOCATCR on fold-
out for VM IN location.)

Turn instrument on and enter:

T e
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A19 MODULE DIAGNOSTICS

5.
6.

Measure voltage levels:

¢ Connect VM probe to test connector“})in for each power
supply line including +20V ATN/SW lines. (See I'igure
3N-1, Cable Plug W11P2 Signal Locator).
o (5] (HZ]) (To make each voltage measurement.)

Figure 3N-1. Cable Plug W11P2 Signal Locator

+20V SW IN
ATN/SHW DBLR RP +20V
~-15v 408 IN RELAY ATN/SH

DIAG OBL
BUS CLK +15v

MUX

stL'2 SW 5 |30 out P\ R
DBL  +5v +20v LOUT OUT +20V
DATA ATN/SH 20 OUT 408 OUT \-40A OUT ATN/SW

Record test results.

Return to foldout: . ,
® Determine next task by comparing test results to condi-

tions shown in each | |gesuct for TEST Vde.

BL.OCK —
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A19 MODULE DIAGNOSTICS

Type: 4, Voltage Measurements ~ A19.09

Run time: 2 min. —

Set-up time: 3 min. cre
TQeS LINES T

ng?:znal Voltmeter (VM) is used to check power supply levels at

Run Test

I
2.

Switch instrument to Standby.

Extend A19 Module on extender posts, from On-Site Ser-

vice Kit, to disconnect cable W11 from A5 Assembly at

AS5J8. (Refer to table on foldout in MECHANICAL PRO-

CEDURES to locate A19 Module extension and A5 cable

disconnection information.)

® After cable W11 has been disconnected from AS, lower
module back into instrument.

Connect VM probe: )

® Connect red alhfator clip and pointed tip probe to red
test lead provided in On-Site Service Kit.

® Connect alligator clip to VM IN (A4TP1). (See A19
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

Turn instrument on and enter:

R e

IN-14
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A19 MODULE DIAGNOSTICS

Measure voltage levelsat ASI8:

® Access sxgnals from solder-side of AS5J8. (See Figure
3N-2. A58 Signal Locator.)

® (5] (HZ]) {To make each voltage measurement.)

Figure 3N-2. AS5J8 Signal Locator
{Solder-Side View)
SH 0UT

RP SENSE-\10 _\ 30 § _SW
ou ouT

+20V ATN/SH PR s

A/8 404\ 408\ 20 +20V DBL  MUX

SENSE +15V out \oUT \ out \ \aTn/sw [+sv [ DATA sEL 2

+18V +50v/ 40a [ 408 5 IN \ |GND +6V DIAG
+20V ATN/SW Ii'; IN

IN

30 20 SW IN +20V  -45V DBL
IN IN DBLR ATN/SHW CLK

RP RELAY
Record test results.

Return to foldout: _ ‘
® Determine next task by comparing test results to condi-

tions shown in each RESULT for TEST CABLE W11

PS LINES. aLo;:L,—

3N-15



A19 MODULE DIAGNOSTICS

Type: 3; Driver Transmission =~ A19.10

Run time: 1 min. e

Set-up time: 0 ATN DRIVE
LINES

Attenuator drive lines are checked by separately selecting relays
and listening for attenuator pads to click in and out.

NOTE

Instrument’s Top Cover should be removed fto
perform this test.

Run Test

1. !I[@%!B] ?BESE! ) (SHFT)
shift key unti

0
“100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

2. Set instrument to zero attenuation:
°

3. Check relay drivers:
© Select Amplitude Setting for Attenuator Relay to be
tested (from Table 3N~-1. A19 Attenuator Relay Selec-
tion) and listen for pad to click in.
® Select d)_BE__] and listen for attenuator pad to
click out. _ ]
® Repeat process for each relay listed in Table 3N~-1.

Table 3N-1. Attenuator Relay Selection

Test Order Amplitude Setting Attenuator Relay
1 (o) (bBM) 5 dB pad
2 ) (33 (0BM) 10 dB pad
3 = (D (3 (VD 20 dB pad
4 @G @D 30 dB pad
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A19 MODULE DIAGNOSTICS

NOTE

This procedure does nof check the two 40 dB relay
drivers. They can be checked using an external
power measuring device connected af the output of
A19. Check power out at settings of -60.1 dBm to
-100 dBm (40 dB pad A) and -100.1 to ~140 dBm
(40 dB pad B).

Record test results.

Return to foldout: ) )
® Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST ATN DRIVE

LAINES. aLo’cl(J—
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A19 MODULE DIAGNOSTICS

Type: 3; Bit Transmission Al19.11

Run time: 3 min. i

Set-up time; 2 min. CONTROL
BITS

Internal Voltmeter (VM) is used to measure TTL level changes
transmitted to A19 Module on Clock and Data control Lines.

un Test

1. Switch instrument to Standby:
® Disconnect cable W1l from module at A19A1 J2.
¢ Plug end of W11 into 34 pin test connector, from On-
Site Service Kit.

NOTE

Find arrowhead on test connector and align with
arrowhead on cable plug W11P2.

% CAUTION }

To prevent damage to the Power Supply and Con-
trol sections, do not permit the exposed pins on the
test connector to short circuit.

2. Connect VM probe: .
® Connect red alligator clip and retractable hook probe to
red test lead provided in On-Site Service Kit.
® Connect alligator clip to VM IN (A4TP1). (See A19
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

3. Turn instrument on.
{Hold shift key until
"100.000000MZ -140.0DM" appears,
to override 20 second reset test.)

Clock Line

Check High State

4, E§E!E!H§E%%l 8] (6J) 2]
o specify high state.

NOTE

A 0" will appear in display indicating that the

data bit will be set low. However, the bit is in=~

Zerted in the Control Section before it is sent to
19.
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> Ez—'o_jseggt] bit.

6. Connect VM probe to test connector line DBL CLK (pin
32). {See Figure 3N~1. Cable Plug W11P2 Signal Locator.)

Figure 3N-3. Cable Plug W11P2 Signal Locator

+20V
ATN/SHW

SW IN
DBLR

-15v

DIAG OBL
BUS CLK

1

ppppEEEY

+20V
ATN/SW

+15V

PR Y N EE L3

/]

NN

+45VN A/B
SENSE
sl +sv +20v OUT OUT +20V
DATA ATN/SN 20 OUT 408 OUT \-40A OUT ATN/SW

7. { 2] % ]
o enable voltmeter.)

8.  Voltage should read approximately +2.5 to +5.5 Vdc.
(=0 to repeat measurement.)

Check Low State

S EHED) L) (D () @ D

NOTE
A 1" will appear in display indicating that the

data bit will be set high.

However, the bit is in-

verted in the Control Section before it is sent to

Al9.

R &
t g%]ez%%?e[\%zt:x)neter‘)

12. Voltage should read approximately =0.5 to +1.5 Vde,
(&] to repeat measurement.)
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A19 MODULE DIAGNOSTICS

Data Line

Check High State

P ey Pt ey o ()
MR

15. Connect VM probe to test connector line DBL DATA (pin
31). (See Figure 3N~-3, Cable Plug W11P2 Signal Locator.)

6. g%jer%e%:r]neter)

17. Voltage should read approzimately +2.5 to +5.5 Vdc.
( %EZ_:] to repeat measurement.)

Check Low State

R i
1 g%jse%:t] bit.)

20. }2”-5.[“521
To enable voltimeter.)

21. Voltage should read approximately -0.5 to +1.5 Vdc,
( to repeat measurement.)

Multiplexer Select Line
Check High State

R A
S R

3N-20



A19 MODULE DIAGNOSTICS

24. Connect VM probe to test connector line MUX SEL 2 (pin
33). (See Figure 3N-3. Cable Plug W11P2 Signal Locator.)

2 E%Jertl—g)?e voltmeter.)

26. Voltage should read approximately +2.5 to +5.5 Vdec.
(. %H_Zj to repeat measurement.)

Check Low State

7 R e P )
A DR
29 Fl%—)er(l%e volimeter.)

30. Voltage should read approximately ~G.5 to +1.5 Vdc.
( to repeat measurement.)

31. Record test results.

32. Return to foldout: ) )
¢ Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST CONTROL

BITS. aLo;:Lr—
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Type: 3; Bit Transmission A19.12

Run time: 3 min. —

Set-up time: 3 min. CABLE W11
eIl LINES

Internal Voltmeter (VM) is used to measure TTI level changes
tradnsBmltted to A19 Module on SAWR oscillator select lines A
and B.

Run Test

1. Switch instrument to Standby.

2. Extend A19 Module on extender posts, from On-Site Ser-
vice Kit, to disconnect cable W11 from A5 Assembly at
A5J8. (Refer to table on foldout in MECHANICAL PRO~
CEDURES to locate A19 Module extension and AS cable
disconnection information.)
® After cable W11 has been disconnected from AS, lower

module back into instrument.

3. Connect VM probe:
® Connect red alhagator cligq and pointed tip probe to red
test lead provided in On-Site Service Kit.
¢ Connect alhiator clig to VM IN (A4TP1). (See A19
MODULE CABLE CONNECTION LOCATOR on fold-
out for VM IN location.)

4.  Turn instrument on.

Check High State

Y iy D B

3IN-22
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A19 MODULE DIAGNOSTICS

7. Connect VM probe to solder-side of A5J8 line DBL CLK
(pin 32). (See Figure 3N-4. A5J8 Signal Locator.)

Figure 3N-4. ASJ8 Signal Locator
(Solder-Side View)

AP SENSE = 10 _ 30 5 _SW ouT
v ATN/SH ouT "\ ouT out { DBLA
+20V ATN/S GND -5V
A/B 404\ 408\ 20 +20V DBL  MUX
SENSE +15V ouT \ oUT \ out ATN/sW [+5v [ DATA SEL 2
+185V +50v/ 40a / 408 5 IN GND +5V DAt
+20V ATN/SH INJIN
10
N

30 20 SW IN +20V  -15V DBL
RP RELAY

IN IN DBLR ATN/SH oK
bR
o enable voltmeter.)

9.  Voltage should read approximately +2.5 to +5.5 Vdc.
(8] to repeat measurement.)

Check Low State

R e ey ) O
11 E:%_)se% }[)_1__!?%3
12 E;zo:]er%%?e%%neter‘)

13. Voltage should read approximately ~0.5 to +1.5 Vdc.
(-] to repeat measurement.)

Data Line

Check High State

e e A
= gggse%% bit.
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16. Connect VM probe to solder-side of A5J8 line DBL DATA
{pin 31). (See Figure 3N-4. A5J8 Signal Locator.)

17 E?ojer%%e voltmeter.)

18. Voltage should read approximately +2.5 to +5.5 Vdc.
( to repeat measurement.)

Check Low State

P ey v — P
S
21 %jer%e%%?neter.)

22. %e should read approximately =0.5 to +1.5 Vdc.

to repeat measurement.)

Volta
s

Multiplexer Select Line
Check High State

e e R
S L
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25. Connect VM probe to solder-side of A5J8 line MUX SEL 2
(pin 33). (See Figure 3N-4. A5J8 Signal Locator.)

26. E%]er[l;f&e volimeter.)

27. Voltage should read approximately +2.5 to +5.5 Vdc.
( to repeat measurement.)

Check Low State

Tt ey o ) (2
B SR
* g%jen%&e voltmeter.)

31. Voltage should read approximately ~0.5 to 1.5 Vde,
(IS to repeat measurement.)

32. Record test results.

33, Return to foldout: ' 4
® Determine next task by comparing test results to condi-

tions shown in each | |resuct for TEST CABLE Wil

CTL LINES. BLD;:K_,—-—
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Type: RF Power A19.13

Run Time: 4 min. —

Set-up Time: 3 min. PONER
QUTPUT

Internal Power Meter (PM) is used to test output power levels.
NOTE

If an external power measuring instrument is
available, use it to make power measurements.

Run Test

1
4o

old shift key unti
“100.000000MZ  -140.0DM" appears,
to override 20 second reset test.)

2.  Connect Power Meter:

¢ Connect Yellow PM cable and adapters to instrument’s

RF Output port CP1.

3. To use Internal Power Meter:
e

(4] (HZ)

o | to repeat measurement.

e Key sequence must be repeated for each amplitude or

frequency setting change.
NOTE
Internal Power Meter should read within +-3 dB
of amplitude setting. The internal power meter
cannot measure power levels less than -10 dBm.

4. Measure power level:
® Set instrument’s frequency to 2 GHz.

Measure power at amplitude settings of +10, +5, 0 and

@
dBm, X .
L Regeat measurements for same amplitude settings at 990
and 4 MHz.
?

Supplement these measurements with additional readings

at other instrument settings if desired.
5. Record test results.

6. Return to foldout.

® Determine next task by comparing test results to condi-

tions shown 1in each | |pesucy for TEST POWER

OUTPUT. sLo?K_J——
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Type: RF Power Al9.14
Run Time: 4 min. INE
Set-up Time: 3 min. A19

T ouTRUT "

Internal Power Meter (PM) is used to test output power levels.

Run Test

' Ego]g S%l;fi Eey untii

"100.000000M7Z  -1406.0DM" appears,
to override 20 second reset test.)

.

2. Connect Power Meter:

® Disconnect cable W38 from A19 Module at A19A2 J2.

® Connect power meter to module at A19A2 J2.

3. To use Internal Power Meter:

.
L 0 repeaé measuremené‘

& Key sequence must be repeated for each amplitude or

frequency setting change.
NOTE
Internal Power Meter should read within +-3 dB
of amplitude setting. The internal power meter
cannot measure power levels less than =10 dBm.

4. Measure power level:
@ Set instrument’s frequency to 2 GHz.

Measure power at amplitude settings of +10, +5, 0 and

°®
~5 dBm. . .

¢ Repeat measurements for same amplitude settings at 990
and 4 MHz.

)

Supplement these measurements with additional readings

at other instrument settings if desired.
5. Record test results.

6. Return to foldout.

® Determine next task by comparing test results to condi-

tions shown in each | |gesuLt for TEST A19

OUTPUT. BLO;:K_,—
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Type: RF Power A19.15
Run Time: 4 min. TEST
Set-up Time: 4 min. CABLE

]

Internal Power Meter {(PM) is used to test output power levels.

Run Test

i }lﬁ%!g} ?BESE! HSB!E! ]
shift key unti

"100. OOOOOOMZ -140.0DM" appears,
to override 20 second reset test.)

2. Connect Power Meter:
® Disconnect cable W38 from A19 Module at A19A2 J2.
® Connect power meter to module at A19A2 J2.
3. To use Internal Power Meter
® } % l éi i%o repea% measurem %
NOTE
Internal Power Meter should read within +-3 dB

of amplitude setting. The internal power meter
cannot measure power levels less than =10 dBm.

4,  Measure power level:
@ Set instrument’s frequency to 2 GHz.
° Me:ésure power at amplitude settings of +10, +5, 0 and
-5 dBm
® Repeat measurements for same amplitude settings at 990
and 4 MHz.

5. Substitute cable W36:
@ Disconnect cable W36 from Al4 and A19 modules at
A14U1 J3 and A19K1 32 o
® Connect flexible coax cable from On-Site Service Kit to
modules at A14U1 J3 and A19K1 J2.
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Measure power level: )
® Repeat measurements made in step 4.

Record test results.

If power level still fails reconnect semi-rigid cable W36 to
Al4 and A19 modules.

Return to foldout. _ .
@ Determine next task by comparing test results to condi-

tions shown in each %esuu for TEST CABLE W36.

LO;:K_,—-
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Type: RF Power A19.16

Run Time: S min. m

Set-up Time: S min. CABLE
Qqwas

Internal Power Meter {(PM) is used to test output power levels.

R T
old shift key unti

"100.000000MZ  -140.0DM" appears,
to override 20 second reset test.)

2. Connect Power Meter:

@ Connect Yellow PM cable and adapters to instrument’s

RF Output port CP1.
3. Substitute cable W38:

® Disconnect cable W38 from A19 Module at A19A2 J2
and from cable W16 at W16P2 (W200 on Option 002,

rear panel, instruments).

® Connect flexible coax cable from On-Site Service Kit to

A19 Module and cable W16.

4. To use Lr_lrg%rnal Power Meter:
4 1 (HZ J to repeat measurement.
e

[ X X/

frequency setting change.
NOTE
Internal Power Meter should read within +-3 dB
of amplitude setting. The internal power meter
cannot measure power levels less than -10 dBm.

5. Measure power level:
¢ Set instrument’s frequency to 2 GHz.

y sequence must be repeated for each amplitude or

® Measure power at amplitude settings of +10, +5, 0 and

-5 dBm.

° Reé)eat measurements for same amplitude settings at 990
and 4 M

Hz.

6. Record test results.

7. If power level still fails, reconnect semi-rigid cable W38 to
A19 Module and cable W16 (W200 Option 002

instruments).

8. Return to foldout.

® Determine next task by comparing test results to condi-

tions shown in each pesuct £ for TEST CABLE W38.




A19 MODULE DIAGNOSTICS

Type: Cable Substitution A19.17

Run Time: S min.

Set-up Time: 1 min. suagénms
Qw6 -~

Testing has shown cable W36 or W38 to be suspect, replace
with a semi-rigid. Rerun INSTRUMENT LEVEL DIAG-
NOSTICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS, in HP 8642A/B
Operating and Service Manual, for information to order a
replacement cable.

Return to foldout.
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A19 MODULE DIAGNOSTICS

Type: Cable Substitution A19.18
Set~up tlme: 3 min. SUBSTITUTE

Wig

Testing has shown cable W11 to be suspect, temgorarlly re lace
with a spare ribbon cable if available. Rerun NSTRUM
LEVEL DIAGNOSTICS (ILD) to confirm repair.

Refer to REPLACEABLE PARTS in HP 8642A/B Operating
and Service Manual for information to order a permanent re-
placement cable.

When connecting ribbon cable to AI9 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

Reconnect W11

1. Switch instrument to Standby to connect cable Wil to AS
Assembly and A19 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on con-
necting cable W11 to A5J8)

2. Return to foldout.
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A19 MODULE DIAGNOSTICS

Type: Cable Connection A19.19
Run time: 0 min. T
Set~-up time; 3 min. CONNECT

—Q CABLE -~

When connecting ribbon cable to A19 Module, find
arrowhead on the cable plug and align with arrow-
head on the board connector.

Reconnect W11

1.

Switch instrument to Standby to reconnect cable W11 to
A5 Assembly or A19 Module. (Refer to table on foldout in
MECHANICAL PROCEDURES for information on recon-
necting cable Wil to ASJ8)

Return to foldout.
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A19 THEORY OF OPERATION

3N-4. A19 DOUBLER MODULE

COMMENT

It is not to essential to understand the internal
operation of a module to make an on-site repair.

The A19 Doubler Module is included in the HP 8642B only.
This module provides both frequency doubling and level at-
tenuation for the RF output signal. Two attenuator assemblies
connected in series provide level attenuation to =140 dBm. The
second attenuator assembly includes reverse power protection
circuitry for the RF Outf)ut port. The RF switch, attenuator
and reverse power control signals are sent to the A19 Module
from the A17 Module in the Power Supply Section.

The RF Signal from the Ai4 Module is switched between a

through path (for output frequencies from 100 kHz to 1057

MHz) and a fre%uency doubler gath. In the doubler frequency

band (1058 to 2115 MHz) the RF signal is amplitude modulated

by the A19 Module using the audio signal sent from the A2
odulation Module.

The RF output signal from the A19 Module is routed directly to
the HP 8642B’s RF Output port.

See the A19 MODULE SIMPLIFIED BLOCK DIAGRAM for
further understanding of the A19 Module’s internal operation.

3IN-34









EXCEPTIONAL CASES

30~1. INTRODUCTION

This section contains suggestions for isolating HP 8642 failures
which 3re beyond the 80% coverage provided by the
trouble}shootmg techniques in the Diagnostics Section of this
manual.

COMMENT

The material in this section places a higher reliance
on the training and experience of the user. Certain
suggestions and techniques presented in this section
may seem vague to those without prior service train-
ing or experience on the HP 8642.

30-2. EXCEPTIONAL CASE DESCRIPTIONS
To use this section, begin by identifying the Exceptional Case
Description which best describes your circumstance. Then

reference to the Troubleshooting Suggestions provided for that
particular Exceptional Case.

Exceptional Case 1
You were directed here from the DIAGNOSTICS Section by a

gotogon labelled, i i“%i"gllg’““z (refer to paragraph 30-4).

Exceptional Case 2

You are here because of an output power level problem which is
less than 10 dB out of specification or which occurs only at
gl(l)tpg)t amplitude settings of below -10 dBm (refer to paragraph
Exceptional Case 3

Miscellaneous failure conditions not covered directly by the
DIAGNOSTICS Section procedures (refer to paragraph 30-6).
30-3. TROUBLESHOOTING SUGGESTIONS

Reference to the appropriate Exceptional Case to find the
troubleshooting suggestions which apply to your circumstances.
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30-4. EXCEPTIONAL CASE 1

NOTE

Before proceding with any of the troubleshooting
suggestions, check all cable connections on the
suspect module. Verify that the connections are
correct at both ends of each cable that connects to
the suspect module. (Refer to the Top View dia~
gram on the inside top cover of the instrument for
cable connection information.)

Condition 1:

Condition 2

Condition 3:

Condition 4:

Failure not isolated after performing module
substitution and verifying all inputs.

Failure not isolated after verifying all inputs;
however, a known good substitute module is
not avaifable.

ghte substitute module produced "new" failure
ata.

Miscellaneous faijure conditions that are not
covered by conditions 1, 2, or 3

If you have an On-Site Service Kit, or access to a set of known
good modules, the most efficient way to isolate a fault, under
the present circumstances, is to systematically substitute the
parts on which the suspect module depends for its operation.

COMMENTS

If you do not have access to known good modules,
refer to the troubleshooting suggestions provided
for Condition 2.

If you were directed here by the A2, Al7, or AI&
module diagnostics, proceed directly to step 3.

1. Identify modules to be substituted: ‘

© Turn back to the diagnostics section for the suspect
module and pull out the foldout.

@ Find the I/O Signals Diagram shown on the foldout.
This diagram shows all RF modules which send their
output signals directly to the suspect module. These are
the modules you will be substituting.

30-2
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2. Substitute RF Modules:

® Repeat the Module Substitution procedure provided for
the suspect module except this time when you are di-
rected to substitute a known good module for the suspect
module, substitute instead a known good module for one
of the input modules shown on the I/0 Signals
Diagram. . o

© Repeat procedure for each input module, or until failure
is 1solated. (If known good test cables are available, use
them to connect substitute module into circuit.)

3. Substitute Control Modules:
® If failure has not yet been isolated, go to the Control
Section dla%nostlcs and perform the Module Substitution
procedures for the A4 and A3 modules.

COMMENTS

If you were sent to this section by the AIl4, Al6,
Al16 (Option 003), or Al9 diagnostics, substitute
the A17 Module also.

If you were sent to this section by the A17.06 test
for the AI7 Module, substitute A16 (HP 8642A)
or AI19 Module (HP 8642B) also.

COMMENTS

Verification of all inputs to a module that either a.)
the Instrument Level Diagnostics has designated
as the appropriate failing module to troubleshoot
or b)) whose output signal was shown to be bad
during testini for another module, provides an 80%
probability that the failure is within that module.
To increase the probability to 95%, perform the
following steps.

1. Recheck all RF inputs:
@ Using an external power measuring device, rather than
the built-in Power Meter, recheck each RF input to the
suspect module.

NOTE

RF Power levels are provided on the 1/0 Signals
Diagram shown on the foldout for the suspect
module.

2. Recheck control inputs: ‘

o Follow the control input check Task Sequence Diagram
shown on the foldout for the suspect module; however,
use an external voltmeter to make the test
measurements.
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3. Recheck power supply inputs:
® Follow the power supply input check, Task Sequence
Diagram shown on the foldout for the suspect module;
however, use an external voltmeter to make the test
measurements.

NOTE

If the test, that was run to check the substitute
module, passed, and the “new errors” indicated
failures for a module(s) other than the module
under test, you have just isolated one of two (or
more} failures present in the instrument. Proceed
to the REPLACING A MODULE Section and
perform the replacement procedures for the
module under test. (Then return to the Instrument
Level Diagnostics section fo begin isolating the
remaining failures.)

If the test that was run to check the substitute
module, failed, perform the following steps.

1. Check cable connections:
® Verify that all cables are correctly connected to the
substitute module.

2. Check "known good" substitute module:
® If possible, verify operation of substitute module by
substituting it into another HP 8642.
o If available, use a second known good module for the
substitution procedure.

NOTE

There are no further troubleshooting suggestions
for the Al, A3, A4, A17 or A18 modules. (For
component level troubleshooting information refer
to the HP 8642s Operating and Service Manual)

3. Check for multiple failures:

e If the inputs to the suspect module have not yet been
checked, return to the DIAGNOSTICS Section and per-
form the inputs verification procedures for the suspect
module. )

e If all inputs to the suspect module have been verified,
refer to EXCEPTIONAL CASE 1, Condition 2
Troubleshooting for further troubleshooting suggestions.

Table 30-1 provides troubleshooting information for Excep-
tional Case 1 failure conditions that are not covered by the
troubleshooting suggestions provided for Conditions 1, 2, or 3.
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Table 30-1. Troubleshooting Suggestions for Condition 4

Module | Test Comment
Al CTL.09 | Disconnect W15 and recheck Vdc at W15 plug.
CTL.11 | Failure isolated to signal path (A5 or W15).
A2.10 | Failure isolated to W17, W18 or W19 (replace-
A2 . . e
ments not included in on-site kit.)
CTL.03 | Remove A3 and A4, verify that Vdc levels at A5
CTL.07 | connectors are correct before substituting A3 or
A\'Z A4. (Refer to Table 3-5 on foldout for pin numbers.)
an
Ad CTL.11 | Control line transmission problem; A5 possible
cause.

A6.02 If errors F4, F7 and F10 occur with no ext. ref.
connected and A6 substitution indicated same
errors, perform A4 substitution procedure in
control section diagnostics.

A6 A6.12 | Check power level and frequency accuracy of
external reference signal.

A6.13 | If substitute A6 caused same errors, perform A4
substitution procedure provided in control sec-
tion of this manual.

A16.10 | Instrument is unable to detect a power level
problem. If a power level problem is suspected,
use an external power measuring device to

A16 verify power levels.

A16.13 | Failure isolated to signal tranmission path; cable
W16 (W200 Opt. 002).

A19 A19.17 | Failure isolated to signal transmission path; W16
(W200 Opt. 002).

PS.02 | Failureisolated to signal path; A5 possible cause.

PS.06 | Failure isolated to switch path, W15, A5 and
W10. (These parts are not recommended for

Power on-site replacement.)
Supply -

PS.08 | Failure isolated to portion of power supply not
considered on-site serviceable.

PS.10 | Failureisolated to signal path; A5 probabie cause.
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30-5. EXCEPTIONAL CASE 2

To isolate a power level accuracy problem which is less than 10
dB out of specification or which occurs only at output amplitude
settin sdof below -10 dBm, an external power measuring device
is needed.

Pull out the foldout at the back of this section. Use the RF
Modules 1/0 Signals Diagram as an aid in isolating the power
failure. (To locate the cable connections on the modules, refer to
the T())p View diagram shown on the inside of the HP 8642’s top
cover.

COMMENT

The output of the A13 Module is a good place to
be§in making power measurements if you use a
half-split approach to fault isolation.

30-6. EXCEPTIONAL CASE 3

Table 30-2 provides troubleshooting suggestions for miscel~
laneous exceptional cases that are not covered by the informa-
tion provided for Exceptional Cases | or 2.

Table 30-2. Exceptional Case 3
Troubleshooting Suggestions

Failure

Condition Troubleshooting Suggestions

Intermittent Intermittent failures can greatly reduce the
Failures HP 8642's ability to provide reliable test data;
module substitution may be the best approach to
isolating failures of this nature.”

Modulation FM and AM both affected-substitute A2, then A4.
Related FM only affected-substitute A6.

AM or pulse only affected-substitute A13, then
check input connection and cables.

AM only in Doubler Band affected-substitute A19.

Spurs Module substitution is highly recommended.” Try
tracking the spur back to its source using external
test equipment to test the output of each module.
(Note that spurs are typically caused by unwanted
angle modulation on the carrier signal. The offset
frequency of the spur (from the carrier) is equal to
the frequency of the unwanted modulation signal.
Look for signal sources and mixes in the instru-
ment that equal the spur’s offset frequency.)
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Table 30-2. Exceptional Case 3
Troubleshooting Suggestions (Cont’d)

Failure
Condition

Troubleshooting Suggestions

Phase Noise

Module substitution is highly recommended.”
Begin the isolation process by using external
test equipment to check the A12 module’s input
and output signals. (Note that a frequency
divider (such as in A12) reduces the carrier’s
phase noise component proportionally by the
factor of the frequency division. e.g., +4 reduces
noise level by 12 dB.)

Frequency
Accuracy

Module substitution is highly recommended.”
Check accuracy of output signals from modules;
check timebase output from AB.

Sweep Output

Folliow the substitution procedures for the A4
and A3 modules listed in the Control Section of
this manual.

Store/Recall Follow the substitution procedures listed in the
Control Section of this manual for A3.

Front Panel Follow the substitution procedure listed in the

Display/Keyboard | Control Section of this manual for A1.

Muitiple Follow the troubleshooting procedures provided

Failures in the Diagnostics Section of this manual begin-
ning with Instrument Level Diagnostics.

Failures Not Module substitution is highly recommended. Use

Detected By external test equipment to track failure as far as

Instrument possible.” Substitute module of highest probable

cause. If substitution does not isolate the failure,
check each input signal to the suspect module.
(For module substitution and input verification
information, refer to the diagnostic section pro-
vided in this manual for the suspect module.)

*Refer to Table 30-3, on the foldout at the back of this section for information on additional
techniques that may be heipful for troubleshooting this failure.

30-7
rev.24MAY 86




Table 30-3. Service Special Functions for Exceptional Cases

Service Special Functions can only be invoked when in the service mode of
operation. To enter service mode select: SHIFT SPCL 3. Each key sequence must
be terminated with the Hz key. (For example, to enter Controller mode and enable

Continuous Cycle : SHIFT SPCL 3 8 8 Hz

3125 Hz)

Function Description

Key Sequence

Signal Measurements

Makes measurements using built-in power
and volt meters.

4 (Power measurement)

5 (Voltage measurement)

Module By-pass

Tests instrument’s operation with a specified
module by-passed out of signal path. (Setup

information for each module by-pass is pro-

vided below module labels on foldout at back
of this section.)

A7 Enter: 3 2 8

A9 Enter:

A12 Enter:

3
A11 Enter: 3
3
3

ld|lWlW
WIN|W]|cw®

A13 Enter:

Controller Mode

Configures HP 8642 to act as a system con-
troller. When connected to a printer, instru-
ment will output the results of a selected di-
agnostic routine to the printer. (Refer to the
HP-IB/REMOTE section for further information.)

8 8

(8 9 turns
controller mode off)

Printer Address

Specifies HP-IB address of a printer to be
controlled by HP 8642; range 0-30. (01 is de-
fault address if not specified.)

8 1 (Followed by
Printer Address)

Continuous Cycle

Continuously cycles through a specified diag-
nostic (switch to Standby to abort). HP 8642
must be connected to a printer and config-
ured to Controller mode before Continuous
cycle can be invoked. (See example shown in
the box above this table.).

Instrument Level Self Test
(330):
00

All Other Diagnostic Rou-
tines: Follow with the
last two digits of the
diagnostic routine’s key
sequence.

Stop on Error

Stops diagnostic routine when a specified
error occurs. (Instrument is left in operating
condition in which error occurred.) This mode
can be used in conjunction with Continuous
cycle as a means of trapping intermittent
failures.

6 8 0 (Followed by
Error Message Code)

Error Message Code = Alpha
Character Code + numeric
value of message.

Alpha Character Codes:
A = 65000, B = 66000 ...
K=75000 ... R=282000 ...

For example, to stop on error
.TO7: enter 6 80 8400 7.

Hz key continues test.

(TIMEBASE IN)

|
Tnp Ja Tae us i
w27 i
@D ~ w
Wag
——626) - it 45 MHz (TIMEBASE)
W26 10 MHz HIGH STABILITY i
——@05) - . A8 ‘
IF_LOOP TIMEBASE MODULE TABLE 30-4. MODULE OUTPUT FREQUENCIES
A9 {OPT 001 ONLY)
MODULE r S eel] 3] (6] [ [
(SETUP" 1 ! i ENTER: [SHIFT] [SPCL A {6 ATTENUATOR MODULE
ABA2 J3 TO .
A12A3 J6) Agg? | AB J1} G2 ENTER: ( MODULE D1SPLAY CODE) IE] SETUp (18642A ONLY; REPLACES A19)
| | | : R
Af14U1 J3
Lo e e — a MODULE MODULCEODDEISPLAY A
I Agat |44 .8 10 90 2 MHz A6 N/A (ALWAYS 135 MHz) 2 o
J4[70 10 +7 dBm 1000 KHz TO o
AT g 1057.5 MHz W35 “ 100 kHz TO 1057.5 MHz
A9 3 ’; S GR)
AT 1 +5 T0 +21.5 dBm @ @[ AMPT.= FRONT W37
SETTING
~— A13 4 =
3 A14,A16,A19] N/A (FRONT PANEL SETTING) S
E W28 o
Al >+7 dBm D) - S
=
SAWR LOOP REFERENCE LOOP SUM LOOP/ OUTPUT FILTERS/ HETERODYNE DOUBLER/ATTENUATOR =
A7 MODULE A1 1 MODULE A 1 2 DIVIDER MODULE A 1 3 ALC MODULE A 1 4 MODULE A 1 g MODULE (8642B ONLY)
(SETUP 1: (SETUP 1: (SETUP 1: (iﬂu; L o (it;:;gg L o (EETASF; L
- 2 J4 T A7A1 J3 TO A11A3 J2 TO A L
=55 Mt 9'® S 7425 A12A2 J2) 7 ) A14U1 J2) ) A19K1 J2) ) A13K1 J2) S ~ N T0 Wi6)
2| o] O m a4 [3Y]
olwl© 2 632 5 Mz H25 - o o] 413 MHz TO 1057.5 MHz N S (400 kHz TO 1057.5 MHz >
A2 < Z["+4 dBm £0.35 dB -0 3 607.5 B S0 TO +4 dBm W3z s 4.13 MHz TO 1057.5 MHz + X =] 45 10 +21.5 dBm @€ X N
= = = 8075 < < < G| AMPLITUDE MODULATION S 3 z S| 100 kHz TO 2115 MHz
i o v g;;g B < g +5 T0 21.5 dBm 3 g 3 AMPT .= ;mgl
N - i - « -
|32 &t < 22’ % o < < - s = SETTING
S o o +2.9 10 +3.1 dBm o s = b
Q3 < < < & b <
3 &
Ab6 FM LOOP/COUNTER/ E TABLE 30-5. A5 VDC PINS S
L] TIMEBASE MODULE _‘j\ PTN NUMBERS e @
555 a CONNECTOR [ -15 Vdc|+5.2 Vdc | +5V UNREG ] +15 Vdc :
P g A3 A5 J18 47-50 S
©© § w A5 J19 8 £
AGA1 4135 MHz + ANGLE MODULATION A2 MODULATION 2 A4 AS J14 50 47,48 49
ABA2 U2 0 TO +5 dBm MODULE J \ |
J7 T
ABA2 T0_COUNTER DC_TO 100 kHz sl 2 A2\ DC _TO 100 kHz = ;
J3 TTL \EED, J8 J3Y0 T0 5.4 Vpk ‘ vas
W20 A2 & 1 S A2 AMPLITUDE MODULATION SOURCE
ABAL ANGLE MODULATION SOURCE - noc TTOO 51.040 vkpl-ll(z & %3 3 S % gchos?gov:Ez - b
AS J17 AS J16 o A5 J15 AS Ji4 »
' vpkl /Li YK lo 70.3.3 Yk - + ' T : e ’ e A(‘T‘?P VIEW. A3 (85424) 100 kHz T0 1057.5 Mz
Sﬂ(se ;n, MOD . . i . (8642B) 100 kHz TO 2115 MHz
2 A5 J18 2 A5 J19g

Figure 30-100.

Exceptional

Cases Troubleshooting Diagram.
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REPLACING A MODULE

4-1. INTRODUCTION

This section contains information for performing a module
replacement on-site. Module replacement is the last step in the
on-site repair process and should only be performed after the
replacement module has been tested using the module substitu-
tion techniques described in Module Level Diagnostics (refer to
the section tabbed for the module your are replacing to find the
module substitution procedure). For further information on
using the on-site diagnostics, refer to the INTRODUCTION
section of the manual

Replacment Instructions

1. The last page in this section is a foldout and should be
pulled out now.

2.  Find MODULE REPLACEMENT on the foldout.

3.  Use the Task Sequence Diagram, shown under MOLULE
REPLACEMENT to direct you through the testing process.
Each Task Arrow shown in the diagram indicates a task
title and task number. The tasks are numbered according
to the order in which they are arranged in this section.
Turn to the task indicated and complete the procedure.

4.  After completing the procedure, return to the Task
Sequence Diagram on the foldout and determine the next
task to be performed.

5.  Begin now by performing the first task shown on the dia-
gram, RM.O1.
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REPLACING A MODULE

Type: Mechanical Procedure RM.01
Run Time: N/A ‘
Set-up Time: Refer to Section V ag[snTJ&L

NOTE

If you are replacing module A3, A4, Al4, Al6,
Al’g, A1lS8, or A19, and have performed the module
substitution test, the module should already be
installed in instrument. Check that cable connec-
tions and module retaining clips are secure and
return to foldout.

Replace module:

L ]

MECHANICAL PROCEDURES section provides re-
placement procedures for all on-site replaceable
modules. Refer to table on foldout in MECHANICAL
PROCEDURES to locate module replacement
information.

Reconnect Cables:

L]

Connect cable to replacement module (see INSTRU~
MENT WIRING DIAGRAM on foldout for cable con-
nection and routing information).

Return to foldout.
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REPLACING A MODULE

Type: Cal Data Transfer RM.02

Run Time: 2 min. .:E:;\t

Set-up Time: 4 min. TRANSFER
NOTE

The following modules do not require Calibration
Data: A1, A4, A7, A8, A9, A17, and A18 If you
are replacing one of tnese moduies, this procecfrtre
does not apply, return to foldout now.

Set-Up Cal Board

1.  Remove A20 Calibration Module, provided with replace-
ment module, from On-Site Service Kit.

2. Switch C% to Standby and connect Cal Board to A3
Module at . (See INSTRUMENT WIRING DIiA-
GRAM on foldout for A3J3 location.)

3. Switch instrument ON.
NOTE
If you are replacing module A3, Al1l, or A12 and
performed a Calibration Data Down-Load as part
of the substitution procedure, proceed directly to

Up-Load Cal Data, following step 7, of this
procedure.

Down-Load Cal Data

COMMENT

This portion of the procedure down-loads the
calibration data for the replacement module into
the instrument. This data replaces the cal data for
the defective module.

Sliding switch A3S2 to its rear position unprotects
the HP 8642 EEPROMs. To prevent any damage
to the instrument's memory, carefully perform the
steps in this procedure in the order which they are
given.
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COMMENT

If you get off track, immediately return A3S2 to
its grotect position, switch the instrument to
Standby then back ON, and begin again at step 4.

4, When "100.000000MZ -140.0DM appears:
o Slide A3S2 back toward rear of instrument. (See IN-
i’gIS{S)MENT WIRING DIAGRAM on foldout to locate

NOTE

If your are replacing the A19 Module, you need to
perform steps 5 and 6 three times; one time for
each of the three separate Cal Data Select Key
sequences shown for A19.

5 CHEDGPC) @3

6. Enter Cal Data Select Keys, shown on foldout in CAL
DATA TRANSFER TABLE, for module being replaced.

7.  When "TRANSFER VERIFIED .U613" appears: )
® Shide A3S2 toward front of instrument to protect in-
strument’s memory.

Up-Load Cal Data

This portion of the procedure creates a new backup A20 Cal-
ibration Module for the instrument by up-loading all of the
instrument’s current Cal Data onto the replacement A20

Module.

Moving switch A2081 on the A20 Module down to
its CHANGE position unprotects the A20
EEPROMs. To prevent any damage to the A20
EEPROMs, carefully perform the steps in this
procedure in the order which they are given.

COMMENT
If you get off track, immediately return A2081 to
its PROTECTED position, switch the instrument to
Standby then back ON, and begin again at step 8.

8.  Move A20S1 down to its CHANGE position.

9. (EHEL) (SPCL) (33 (7)) (2]
0 up-load entire instrument’s cal data)
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REPLACING A MODULE

10.

11
12.

13.

14.

15

When "08 SECTIONS STORED .U610" (HP 8642A) or
“10 SECTIONS STORED U610" (HP 8642B) appears:

¢ Move A20S1 up to its PROTECTED position.

¢ (HZ] to end routine.

Switch (FOWER ) to Standby.

Remove old back-up CALIBRATION MODULE A20 from
Rear Panel of instrument. (Refer to table on foldout in
MECHANICAL PROCEDURES to locate removal
instructions.)

Put A20 Module from rear of instrument in On-Site Ser-
vice Kit with defective module. (Place red defective
marker in slot with module.)

Remove new back-up A20 Module from A3J3 and store in
back of instrument. (Refer to MECHANICAL PRO-
CEDURES for A20 replacement instructions.)

Return to foldout.
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REPLACING A MODULE

Type: Instrument Level RM.03
Self Test S~

Run Time: 3 min 30 sec CONF IRM

Set-up Time: 1 min T _REPAIR

Over-all operation of module and instrument is tested by run-
ning the Instrument Level Self Test (ILST).

NOTE
If the ILST did not detect the failure when run as

part of Instrument Level Diagnostics, repeat the
test(s) which did indicate a failing condition.

Run
1. }l?%!%?BESEI ) (SHFT )
it unti
"100. OOOOOOMZ -140.0DM" appears,
to override 20 second reset test.
2. (SHET] (SPCL) (3] (3] (0] (HZD.
3.

When "WAITING FOR SET-UP1 V24" ag pears:
® Connect BNC Tee connector, from On-Site Service Kit
to "FM/$¢M INPUT". (See ‘foldout in INSTRUMENT
LEVEL DIAGNOSTICS section for set-up diagram.)

¢ Connect a coax cable from Tee connector to "MOD
OUTPUT"

® Connect a coax cable from Tee to "AM/PULSE INPUT"

e (HZ] to continue.

4.  When "DIAG DONE HIT MSSGS .VI" appears:
® Use [_g_@@ to scroll through messages.
® Record any module numbers indicated.
5. Return to foldout: ]
® Determine next task by comparing test results to cond-

tions shown 1in each RESULT for CONFIRM
REPAIR. BLO(I:’K_J—
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Type: Module Exchange RM.04
Run Time: N/A N
Set-up Time: N/A EXCRANGE >

The on-site service process is not finished until all defective
parts contained in the On-Site Service Kit have been replaced or

repaired.

1.  Reassemble any portions of instrument still apart. (Be sure
all cable connections are secure.)

2. Flag defective module(s): o .
® Red "defective" cards have been placed inside On-Site

Service Kit. Place one in slot with defective module so
that is is visible when kit is open.

3. Make immedjate arranﬁements for defective part(s}) to be
repaired and/or replaced in On-Site Service Kit. (Refer to
REPLACEABLE PARTS for ordering and module ex-
change information.)

4. Return to foldout.
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Type: Data Analysis RM.05
Run Time: N/A e
Set~-up Time: N/A FAILURE

DATA -~

COMMENT

The Module Replacment process is based on the
assumption that you were sent to this section after
performing a module substitution that passed
using the replacement module. If this is not the
case, proceed to RM.O7.

Analyze failure data:

If the ILST was run to confirm the repair, did the test
indicate failures for the module bein replaced or were
failures indicated only for a module(s) other than the
one being replaced?

If other testing was used to confirm the repair, does the
malfunction still appear to be caused by the same
module? (If test results are identical to those indicated
for the suspect module prior to replacement, the problem
is probably in a different module.)

COMMENT

It is possible that you have repaired one of two (or
moref failures in the instrument.

Return to foldout: .
¢ Determine next task by comparing test results to cond~-

tions shown in each RESULT for ANALYZE
FAILURE DATA. BLO(FEJ——
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REPLACING A MODULE

Type: . Mechanical Inspection RM.06
un Time: min. 30 sec.
Set-up Time: Conditional Q Q_’a}@_}%/' ~

Check each cable connection: )

® Make sure each cable connected to module is connected
securely at the correct port. (See HP 8642A /B Table of
Cable Connections on inside of Top Cover to quickly
reference cable conneqtlonsg )

® Check cable connections for any other cables discon-
nected during testing.

® Check for bent pins on ribbon cable connectors.

Check Cal Data transfer: ‘

o If module required transfer of calibration data, refer to
CAL DATA TRANSFER TABLE and verify that the
Cﬁrrgct Cal Data Select Keys were used to down-load
the data.

Re-run confirmation test: ‘
® Try re-running same confirmation test(s).

Return to foldout: .
® Determine next task by comparing test results to cond -

tions shown in each RESULT for CHECK
MODULE. BLOFf_r
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REPLACING A MODULE

Type: Module Replacement RM.07

Run Time: Conditiona P\

Set-up Time: Conditional nsgélf&s
U

This procedure replaces the original module in instrument for
further testing.

L.

Replace instrument’s module in instrument:

e Refer to table on foldout in MECHANICAL PRO-
CEDURES for location of module replacement
mstructions. . ) . .

¢ Replace substitute module in On~-Site Service Kit.

Transfer Cal data: ‘

o If cal data for the substitute module has been down-
loaded to instrument, proceed with step 3; otherwise,
return to foldout now.

Switch (POWER ] to Standby.

Remove instrument’s A20 Calibration Module from On-
Site Service Kit and connect it to A3 Module at A3J3.

Switch instrument ON.

Down=-Load Cal Data

COMMENT

This portion of the procedure down-loads the
calibration data for the entire instrument. This
data replaces the cal data in the instrument for the
substitute module.

CAUTION

Sliding switch A382 to its rear position unprotects
the HP 8642 EEPROMs. To prevent any damage
to the HP 8642 memory, carefully perform the
steps in this procedure in the order which they are
given.

COMMENT

If you get off track, return A3S2 to its protect
position, switch the instrument to Standby then
back ON, and begin again at step 6.




REPLACING A MODULE

1L

12.

When "100.000000MZ ~140.0DM appears:
® Slide A3S2 back toward rear of instrument. (See IN-
?\'Iél;g)MENT WIRING DIAGRAM on foldout to locate

CSHET) (SPCl) (3] (D) (&) (HZ)

When "TRANSFER VERIFIED .U613" appears: i

¢ Slide A3S2 toward front of instrument to protect in-
strument’s memory.

® (HZ]) to end routine.

Switch (POWERJ to Standby.

Remove A20 Module from Rear Panel of instrument and
return 1t to On~-Site Service Kit.

Remove instrument’s A20 Module from A3J33 and return it
to Rear Panel of instrument.

Return to foldout.
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MECHANICAL PROCEDURES

§-1. INTRODUCTION

This section contains mechanical procedures required for on-site
service of the HP 8642A/B Synthesized Signal Generator. Refer
to SECTION IV REPLACING A MODULE for information
regarding module calibration. Refer to instrument top cover for
specific cable connection locations. The instrument should be
serviced in an electrostatic discharge protected environment.

Table 5-1, located on the foldout at the end of this section, is a
quick reference table for locating the paragraph in which the
remtgval (almd replacement procedures for each module/assembly
are found.

NOTE

Unless otherwise noted, the directions “left” and
“right” given in the instructions are referenced as
though you are looking at the instrument from the
Front Panel.

Servicing instructions are for use by service trained
personnel only. To avoid dangerous electric shock, do
not attempt to service this instrument unless you are
qualified to do so.

Any interruption of the protective (grounding) con-
ductor (inside the instrument) or disconnecting of the
protective earth ground 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 the unit under test
and this instrument prior to energizing either unit.
Whenever it is likely that the protection has been
impaired, the instrument must be made inoperative
and be secured against any unintended operation.
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MECHANICAL PROCEDURES

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

Certain procedures described in this manual are
performed with power supplied to the instrument
while protective covers are removed. Energy levels
at certain points may, if contacted, cause personal
injury. The +50 Vdc power supply level is distributed
to many points throughout the instrument.

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

The left rear portion of the chassis becomes hot
during operation. A cooling period may be desired
before servicing modules in this area.

To avoid personal injurﬁ avoid contact with the A17
heatsink when the A17 Module is extended.

The HP 8642 is extremely heavy. Do not lift or carry
the instrument without assistance. If the instrument
is rack-mounted, do not pull the instrument from the
rack without assistance.

COMMENT

When looking at the instrument, some of the
mechanical procedures may seem intuitively obvious;
however, we strongly recommend that you read
through an entire procedure before performing any
of the steps.
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MECHANICAL PROCEDURES

5-2. TOOLS
Torxhead Screws
Most screws used in instrument are Torxhead screws. They

require a torque driver and Torxhead bits (provided in On-Site
Service Kit) for proper removal and installation.

CAUTION ;

To avoid damage, do not exceed the following torque
limits:

Torque limit for 4 mm screws: 2.2 Nm. (Use bit T15)

Torque limit for 3 mm screws: 1.5 Nm. (Use bit
TIO%

To set torque limit of driver, remove cover from end of handle.
Lift the key to the vertical position and turn clockwise to in-
crease torque setting, or turn counter-clockwise to decrease
torque setting. Align hairline on clear bulb of driver shaft with
the desired setting. Push the key back to the flat position (a
very slight turn in either direction may be necessary to allow
key to lock into place).

RF Wrench

An RF connector wrench is located above fan on right inner
wall of center rear bracket. A fuse extraction/insertion tool is
located on top of rear frame of instrument near fan.

Tools Required

The On-Site Service Kit contains most tools needed to perform
an on-site service of the HP 8642. (See Table 7-1 for a listing of
the contents of kit) The tools required to perform each
mechanical procedure are listed at the beginning of the pro-
cedure. Those tools required for the procedure which are not
included in the On-Site Service Kit have been printed in italics.

The following is a list of tools not contained in the kit but
sometimes required for on-site serivce:

2 pt. Pozidrive screwdriver.
1 pt. Pozidrive screwdriver
6.0 mm open end wrench.
Small flathead screwdriver.
Small needlenose pliers
Small diagonal cutters
Soldering/Desoldering tools
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MECHANICAL PROCEDURES

5§-3. TOP COVER

Removal Time: 2 min
Replacement Time: 2 min
Tools Required: Pozidrive screwdriver.

Certain procedures described in this manual are
performed with power supplied to the instrument
while protective covers are removed. Energy levels
at certain points may, if contacted, cause personal
injury. The +50 Vdc power supply level is distributed
to many points throughout the instrument.

The instrument should not be turned on for extended
periods of time with the top cover removed. The
instrument's ability to cool itself is severely reduced
when the top cover is removed.

To Remove: Top Cover

1. Remove four rear feet from rear frame of instrument by
removing screw in each foot.

2. Loosen screw in middle of rear edge of top cover. This is
a captive screw (attached to to;f: cover). Loosening it will
cause cover to push away from front frame.

3. Slide top cover toward rear of instrument to disengage
and lift up and away. (Cover has a tight fit and may
need to be worked loose.)

To Replace: Top Cover

1. Place cover onto top of instrument. Slide cover toward

front of instrument while applying a slight downward

ressure at front edge of cover. Guide into slot in top of

ront frame. (Cover has a tight fit and may need to be
worked forward.)

2. When screw on rear edge of cover is in contact with rear
frame, tighten screw. (Cover should move forward as
screw is tightened.)

3. Replace four feet on rear frame, one screw in each.
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MECHANICAL PROCEDURES

5-4. RF MODULES: A6, A7, A9, A11-14, A16, A19
Removal Time: 4 min
Replacement Time: 8 min
Tools Required: RF connector wrench

To locate module, refer to Top View Diagram on inside of in-
strument top cover.

To Remove: A6, A7, A9, A11-14, A16, A19

1.
2.

Remove top cover (refer to paragraph 5-3).

Reroute obstructing coax cables around ends of module
(any cables lying across top of module that would hinder
lifting of module from instrument).

NOTE

DO NOT disconnect intramodular cables. (These are
cables which connect from one point on the module to
another point on the same module) Intramodular
cables wmust remain in place for proper module
calibration.

Disconnect intermodular cables from module being

removed. Disconnect only those cables which connect

module to other parts of instrument, including ribbon

cables. Use the RF connector wrench to loosen coax

cable connectors.

¢ To avoid damaging semi-rigid coax cables, loosen
bot(}jl 1ends of cable before disconnecting cable from
module.

Slide L-shaped retaining clip at each end of module
toward center of module to release from guide post. See
diagram 1. RF MODULE MECHANICAL PARTS on
foldout at end of this section.

Using finger loops on retaining clips, lift module from
instrument.

Slide ribbon cable from behind cable retaining screw on
module shide.

To Replace: A6, A7, A9, A11-14, A16, A19

1.

Clear cables from empty module slot.
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MECHANICAL PROCEDURES

Slide ribbon cable behind ribbon cable retaining screw
on module slide. Pull cable up until screw rests in cable
fold. (With a new cable fold may not be evident. Allow
enough slack in cable to accomodate lowering module
into instrument.)

Align module slide with guide post mounted in instru-
ment. (Modules are designed so slide will not align prop-
erly if an attempt is made to install module backwards.)

Ulsing finger loops on module slides, lower module into
place.

Align retaining clips with notch in guide posts and slide
clips into notch to lock module in position.

Reconnect all cables. Tighten connectors finger tight,
then use RF connector wrench to slightly tighten
{1 N.m). RF connectors on modules are fragile and
over-torquing can cause damage. (Refer to inside of
instrument top cover for cable connection locations.)

To Extend: (A6, A7, A9, A11-14, A16, A19)

1. Remove top cover (refer to paragraph 5=3).
2. Reroute any obstructing cables around ends of module.
3. Screw extender posts into top of module guide posts.
4. Slide L-shaped retaining clip, at each end of module,
toward center of module to release from guide post.
5. Slide module up to top of extender.
Align retaining clip with notch in extender post. Slide
clip into locked position.
5~5, CONTROL MODULE: A3
Removal Time: 1 min
Replacement Time: I min
Tools Required: None

To Remove: A3

1.

Remove top cover {refer to paragraph 5§-3).
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MECHANICAL PROCEDURES

Raise black extractor and white extractor to upright
osition. (Extractors may be difficult to raise. You may
eel resistance from connectors on bottom of A3 module

as you raise extractors.)

With extractors in upright position, pull module up, out
of instrument.

To Replace: A3

1.

5-6.

Raise black extractor and white extractor to their up-
right position.

Position module so extractors are aligned with matchin%
colored plastic guides in instrument (component side o
A3 toward front of instrument).

Align board edges with left and right slots in plastic
guides.

Push board into instrument holding extractors in upright
position.

Push extractors down to lock module into notch near top
of guides.

CONTROL MODULE: A4

Removal Time: 1 min
Replacement Time: 4 min
Tools Required: None

To Remove: A4

1.
2.

Remove top cover (refer to paragraph 5-3).

Disconnect Yellow Power Meter, cable fastener from
mounting hole on A11 Module.

Raise black extractor and white extractor to their up-
right position. (Extractors may be slightly difficult to
raise. You may feel some resistance from connectors on
bottom of the A4 module as you raise them.)

With extractors in upright position pull module up, out
of instrument.
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MECHANICAL PROCEDURES

To Replace: A4

1.

Check that ribbon cable shields are in place between
ribbon cables on A5 module and A4 slot. Check that
ribbon cables and shields are not obstructing connectors
mto which A4 plugs.

2. Raise black extractor and white extractor to their up-
right position.

3. Position module so extractor colors are aligned with
matching colored plastic guides in instrument (compo-
nent side of A4 toward rear of instrument).

4. Align board edges with left and right slots in plastic
guides.

5. Push board into instrument holding extractors in upright
position. As you lower A4 Module into instrument,
ensure that ribbon cables on A5 Module do not become
disconnected.

6. Push extractors down to lock module into notch near top
of guide.

7. Replace Yellow Power Meter cable fastener in its
mounting hole on the A1l Module.

5-7. FRONT PANEL
(Except Option 002)

Opening Time: 5 min

Closing Time: 4 min ) .

Tools Required: Torque driver, Torxhead bits, small
flathead screwdriver

Front panel assembly is mounted into front frame on a retract-
ing hinge. The hinge mechanism, located on inside left side of

Front

anel, allows right side to swing open like a door for

accessing Al and A2 Modules. (If your instrument is an Option
002, refer to paragraph 5§-8.)

COMMENT

This procedure requires that careful attention is paid
to each step. Read through entire procedure before
performing any of the steps.
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MECHANICAL PROCEDURES

To Open: Front Panel

1.

Remove any adapters from RF OUTPUT connector on
Front Panel.

Gently pry plastic trim strip from top of front frame by
inserting a screwdriver into slots in rear edge of plastic
strip.

On top of front frame, remove two countersunk screws
(first and thirteenth holes counting from right).

On bottom of frame, remove three screws (third, eighth,
and twelfth holes counting from right).

DO NOT swing right side of panel open until entire
panel is pulled out from front frame. Left (hinged)
side of Front Panel may be damaged if not pulled out
from frame before right side is swung open.

Grasping AM/PULSE INPUT Connector (J1) and MOD
OUTPUT Connector (J3), pull panel outward until entire
Front Panel clears front frame by about 1/2 inch.

COMMENT

If it is difficult to pull Front Panel out, it may be
helpful to slightly loosen the two screws on bottom of
{ront} frame directly under RF OQOUTPUT connector
CP1)

Slowly swing right side of panel outward while carefully
uiding left side of Front Panel away from left edge of
rame.

To Close: Front Panel

1.

While using J1 (AM/PULSE INPUT connector) to hold
left side of Front Panel away from frame, slowly swing
right side of panel inward until "door"” 1s almost closed.

Push left side of panel straight back into front frame,
then push right side into frame.

Replace screws in first and thirteenth countersunk holes

counting from right, in top of front frame, and screws

in third, eighth, and twelfth holes in bottom of frame.

(Count from right.) _

¢ Tighten two screws under RF OUTPUT connector if
they were loosened when Front Panel was opened
(refer to paragraph 5-8, step 4).
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MECHANICAL PROCEDURES

4. Press top plastic trim strip into place on top of front
frame, position slot toward rear of instrument.

5-8. FRONT PANEL
{Option 002 Only)

Opening Time: 5 min
Closing Time: 4 min ]
Tools Required: Torque driver, Torxhead bits, small

flathead screwdriver

Front panel assembly is mounted into front frame on a retract-
ing hinge. The hinge mechanism, located on inside left side of
Front Panel, allows right side to swing open like a door for
accqssmg Al and A2 Modules. (If your instrument is not an
Option 002, refer to paragraph 5§-7.)

To Open: Front Panel (Option 002 Only)

1. Gently pry plastic trim strip from top of front frame by
inserting a screwdriver into slots in rear edge of trim
strip.

2. On top of front frame, remove two countersunk screws

(first and thirteenth holes).

3. On bottom of frame, three countersunk screws (third,
eighth, and twelfth holes counting from right).

DO NOT swing right side of panel open until entire
panel is pulled out from front frame. Left (hinged)
side of Front Panel may be damaged if not pulled out
from frame before right side is swung open.

4. Grasping round knob on Front Panel, pull panel outward
about 1/2 inch. (If left side of panel is stuck in frame,
use a screwdriver to gently pry it out of frame.)

5. Slowly swing right side of panel outward while carefully
uiding left side of Front Panel away from left edge of
rame.
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To Close: Front Panel

1.

5-9.

Hold left side of panel out away from front frame while
swinging right side inward until "door" is almost closed.

Push left side of panel straight back into front frame,
then right side into frame.

Replace screws in first and thirteenth countersunk holes
counting from right, in top of front frame and third,
eighth and twelfth holes in bottom of frame. (Count
from right.)

Press top plastic trim strip into place on top of front
frame, position slot toward rear of instrument.

RF MODULE: A2

Removal Time: 10 min
Replacement Time: 1Smin )
Tools Required: Torque driver, Torxhead bits, RF

connector wrench, diagonal cutters,
cable ties

A2 is mounted in the front frame of the instrument behind the
Front Panel.

To Remove: A2

L.

Open Front Panel (refer to paragraph 5~7: For Standard
instruments;  paragraph 5-8 For Option 002
mstruments).

Disconnect coax cables from A2 Module using RF con-

nector wrench. i

® Clip cable ties which hold cable bundle to module
ties. (See diagram 4. A2 CABLE TIES AND CON-
NECTORS on foldout at end of this section.)

Remove seven screws securing module to instrument.

Disconnect ribbon cable from A2J1, then pull A2
Module out of instrument.

To Replace: A2

L.

Slide four new cable ties under ties already attached to
A2 Module.
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Position module with component side forward toward
front of instrument. Connect ribbon cable to A2 at

A211.

Secure module to metal shield. (7 screws, flnﬁer tight).
® When all screws are in place t1ghten each one.

Connect coax cables. See instrument top cover for cable
connection locations. Secure cables to module using

cable ties installed in step 1.

Close Front Panel (refer to paragraph §-7: For Standard
instrument; paragraph 5-8: For Option 002 instruments.)

5-10. CONTROL MODULE: A1l

Removal Time: & min
Replacement Time: & min ) .
Tools Required: Torque driver, Torxhead bits, 6 mm

open end wrench.

Al module consists of A1Al Keyboard Assembly and AI1A2

LCD Display Assembly. References to Al refer to the module as

a single unit. A1l is mounted onto back of hinged front panel.

When removing Al Module, the A142 LCD Display
can be inadvertently detached from the keyboard.
Remove Al slowly and be sure that the display is
firmi 2) in place. It is advisable to wear gloves when
handling the LCD display; it is easily soiled but not
easily cleaned.

The A1A2 LCD Display Assembly is extremely static
sensitive. Use adequate Eletrostatic Discharge Tech-
niques when handling the A1A2 Assembly.

To Remove: Al

1.

Open Front Panel (refer to paragraph 5-7: For Standard

instruments; paragraph 5-8  For  Option
mstruments).

Remove four screws securing metal shield to back of Al

Module and pull shield off.

Remove ten hex nuts 6 mm securing module to Front

Panel standoffs.

5-12




MECHANICAL PROCEDURES

To avoid damage to key caps, and to avoid pulling
switches loose, pull AI away from front panel slowly,
keeping key caps aligned with holes in Front Panel.

4. Pull module away from Front Panel far enough to dis—
connect RPG (knob) wiring harness from Al Module at
A1A1J3. RPG, Rotary Pulse Generator, is round black
assembly attached to Front Panel, visible through cutout
in A1A1 assembly.

5. Disconnect ribbon cable from Al Module at A1A1J1.

6. Pull A1 Module from instrument.

To Replace: Al

1. Position board with component side (key caps) forward
toward Front Panel.

2. Connect ribbon cable from A1 Module at ATA1J1.

3 Route RPG (knob) wiring harness through circular hole

in Al Module then back under Al to front of Al
Module and connect harness to A1 Module at A1A1J3.

4, Align key caps with holes in Front Panel, and align
mounting holes with standoffs. Gently push Al into
place on standoffs.

5. Place a_hex nut on each standoff (qty 10) and tighten
finger tight. When each nut is in place tighten each one.

6. Position metal shield with U-shaped cutout over RPG
}knob) assembly and secure shield to Front Panel with
Our SCrews.

7. Close Front Panel (refer to paragraph 5-7: For Standard
instruments; paragraph 5§-8 For Option 002
mstruments}.
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5§-11. LCD DISPLAY ASSEMBLY A1A2

Removal Time: 2 min
Replacement Time: 2 min
Tools Required: None

% CAUTION

When removing Al Module, the AIA2 LCD Display
can be inadvertently detached from the keyboard.
Remove Al slowly and be sure that the display is
firml r in place. It is advisable to wear gloves when
handling the LCD display; it is easily soiled but not
easily cleaned.

The Al1A2 LCD Display Assembly is extremely static
sensitive. Use adequate Electrostatic Discharge
Techniques when handling the AIA2 Assembly.

To Remove: AlA2

L.

Open Front Panel (refer to paragraph §-7: For Standard
instruments; paragraph 5-8 For Option 002
mstruments)

Remove A1l Module (refer to paragraph 5-10).

Lay Al Module down flat, component side up

AlA2 assembly plugs into Al Module at A1A1J4
and A1A1JS. Grasp connectors on A1A2 Assembly
and pull both upward at same time. There may be
resistance as you pull but, DO NOT use a rotating or
tw1st1n% action as you pull upward. Torque pro-
duced by twisting can cause damage to components
or solder connections.

To Replace: Al1A2

1.

Carefully align plugs Al1A2P1 and A1A2P2 on the
Al1A2 with connector pins of A1A1J4 and A1A1JS on

the Al Module.

® With even pressure at both ends, carefully press
display into place.

lllgflace A1l module in instrument (refer to paragraph §-
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5-12. LCD DISPLAY INCANDESCENT LAMPS

Replacement Time: 10 min )
Tools Required: Torque driver, Torxhead bits, Soldering

iron, desoldering tool, needlenose pliers.

When removing Al Module, the A142 LCD Display
can be inadvertently detached from the keyboard.
Remove Al slowly and be sure that the display is
firmly in place. It is advisable to wear gloves when
handling The LCD display; it is easily soiled but not
easily cleaned.

The AIA2 L.CD Display Assembly is extremely static
sensitive. Use adequate Electrostatic Discharge
Techniques when handling the A1 A2 Assembly.

To Replace: Incandescent Lamp

1.
2.

Remove A1A2 (refer to paragraph §-11).

Remove two screws securing black end cap of LCD
display from end of display at which defective lamp is
located. The screw on upper edge of end cap requires
two washers, take care not to lose them. Remove end
cap.

Unsolder leads of incandescent lamp, and remove lamp
from mounting holes. To prevent damage to printed
circuit traces and falated mounting holes, be sure leads
are completely unsoldered before pulling lamp free.

Form leads of new lamp to fit sgacing of mounting holes.
Place leads in mounting holes and solder leads into place.

Replace black end cap over lamp, and secure from cir-

cuit side with two screws. (Screw on upper edge of end
cap requires two washers.)

Replace A1A2 Assembly (refer to paragraph §-11).
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5-13. RIGHT SIDE COVER

Removal Time: 2 min
Replacement Time: 2 min
Tools Required: Pozidrive screwdriver.

To Remove: Right Side Cover

Remove the four feet on rear frame by removing a
screw in each foot.

Remove top cover (refer to paragraph 5§-3).

Loosen screw on rear edge of right cover. This is a cap-
tive screw (attached to cover), loosening it will cause
cover to push back away from front frame.

After screw is disengaged from frame, pull side cover
from chassis being careful not to dislodge foam pieces on
cover.

To Replace: Right Side Cover

1.

Inspect side cover for loose or damaged foam, refplacing
it 1f necessary. (Foam is critical to proper air flow in
instrument.)

Place groove on bottom edge of side cover onto edge of
bottom cover.

Slide cover froward until captive screw on rear edge of
side cover is in contact with rear frame. Tightenen
screw into frame. Cover should move forward into place
as the screw is tightened.

Replace top cover (refer to paragraph §-3).

Replace four feet on rear frame.
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5-14. POWER SUPPLY MODULE: A17

Removal Time: 10 min
Replacement Time: 12 min ]
Tools Required: Torque driver and Torxhead bits,

Pogzidrive screwdriver.

Left rear portion of the instrument becomes hot
during operation; a cooling period may be desired
before servicing.

T'o avoid personal injury, avoid contact with the 417
heatsink when the A17 Module is extended.

To Remove: A1l7

1. Remove gower to instrument by disconnecting line
power cord.

2. Remove top cover (refer to paragraph 5-3).

3. Remove right side cover (refer to paragraph §-13).

4, Remove power supply top cover from right-rear corner

of instrument (one screw).

S. Remove 13 screws on side frame shown in diagram

2. Al17 MODULE MECHANICAL PARTS on the

foldout at end of this section.

6. Lift module partially out of instrument to expose ribbon
cable connectors through gap in side frame. Push levers
on ribbon cable connectors apart to release ribbon cables

from A17 Module.

7. Disconnect power supply wiring harness (W13) from
Al17 Modlue at A17J1 aocated toward rear of instru-
ment, below heatsink).

8. Lift module out of instrument.

COMMENT

You may feel resistance as you pull the board upward.
This may be caused by one of the foam strips ad-
hered to the circuit side of the board. Apply slow,
firm upward pressure.
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To Replace: A17

1.

Position component side of board toward outside of
instrument.

Connect power supply wiring harness (W13) to Al7
connector below heatsink.

Lower board into place.

COMMENT

You may feel resistance as you lower board into place.
This may be caused by one of the foam strips ad-
hered to the circuit side of the board. Use slow, firm
downward pressure to install board.

Connect ribbon cable W9 08642-60013 to A17J3, and
W10 08642-60012 to A17J2. (Part numbers of these
cables are stamped on cable)

Foam strip adhered to circuit side of board should over-
lap metal bracket in such a way as to seal gap between
bracket and A17.

Align module with screw holes. Replace 13 screws
finger tight. When all screws are in place, tighten each
one. (Refer to diagram 2. A17 MODULE MECHANI~-
CAL PARTS on foldout at end of this section.)

Replace side cover (refer to paragraph 5-13).

To Extend:  Al7

1.

Remove gower to instrument by disconnecting line
power cord.

Remove top cover (refer to paragraph 5-3).
Remove power supply top cover, one screw.

Remove screws shown in diagram 2. A17 MODULE
MECHANICAL PARTS on foldout at the end of this
section.

Lift module partially out of instrument to expose ribbon

cable connectors (A17J2 and A17J3) through gap in side

frame. Push levers on ribbon cable connectors apart to

release ribbon cables W9 and W10,

® Be sure the power su?ply wiring harness W13 re-
mains connected to Al17 and A18.
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MECHANICAL PROCEDURES

6. Pull module up until lower mounting holes on Al7
Module are aligned with mounting holes in top rail of
frame.

7. Insert screws into bottom mounting holes on A17
through holes in top rail and tighten finger tight. When
all screws are in place, tighten each one.

8. Connect ribbon cable W9 08642-60013 to A17J3, and
W10 08642-60012 to A17J2. (Part numbers of these
cables are stamped on the cable.)

9. Reconnect power to instrument.

§-15. REAR BOTTOM COVER

Removal Time: S min
Replacement Time: 3 min
Tools Required: Pozidrive screwdriver, small flat head

screwdriver, insulated screwdriver

To access A18 Module or Option 001 A8 Assembly, only REAR
bottom cover need be removed. All other modules are accessible

through top of instrument.

CAUTION %

Do not remove the center bottom cover, Its placement
is important to the structural stability of instrument.
All on-site serviceable parts in the center section of
instrument are accessible through top of the
instrument.

Remove line power cord before removing rear bottom
cover.

To Remove: Rear Bottom Cover

1. Remove power to instrument by disconnecting line
power cord.

2. Remove four feet on rear frame by removing a screw in
each foot.

3. Turn instrument on its side and remove two rear feet

from bottom cover.




MECHANICAL PROCEDURES

Unscrew four screws on front edge of rear bottom cover.

Slide cover toward rear of instrument and lift cover
from instrument. (Cover fits snugly and may need to be

worked loose.)

Capacitors on the A18 Module may still be charged
even if the instrument has been disconnected from its
source of power. Use a corductor with an insulated
handle, such as a screw driver, to discharge capaci-
tors by carefully grounding capacitor terminal screws,
on bottom of AI18 Module, to instrument's chassis.

To Replace: Rear Bottom Cover

Remove line power cord before replacing rear
bottom cover.

1. Slide rear bottom cover forward from rear of insturment
and align holes in front edge of rear cover with holes

rear edge of center bottom cover.

2. Insert and tighten four screws.
3. Replace two rear feet on bottom of instrument.
4, Replace four feet on rear frame.

5-16. POWER SUPPLY MODULE: A18

Removal Time: 10 min
Replacement Time: 10 min )
Tools Required: Torque driver and Torxhead bits,

insulated screwdriver.

Do not operate the instrument with the A18 Module
detached from chassis. The screws securing the
A18 Power Supply Rectifier and Filter Module to
the chassis are an integral part of the protective
grounding of the instrument.
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The left rear portion of the instrument becomes
heated during operation and a cooling period may be
desired before servicing.

Capacitors on the AI8 Module may still be charged
even if the instrument has been disconnected from
its source of power. Use a conductor with an insu-
lated handle, such as a screw driver, to discharge
capacitors by carefully grounding capacitor terminal
screws, on bottom of AI8 Module, to instrument's
chassis.

To Remove: A18

1. Remove power to instrument by disconnecting line

AN

power cord.

Remove top cover (refer to paragraph 5-3).

Remove power supply top cover, one screw.

Remove bottom rear cover (refer to paragraph §-15.)
Using insulated screwdriver, discharge capacitors by

carefully grounding mounting terminal screws on, bot-
tom of A18 Module, to instrument’s chassis.

6. Remove screws on bottom of A18 Module shown in
diagram 4. A18 MODULE MOUNTING SCREWS on
foldout at end of this section.

7. Guide module out through bottom of instrument until
connecting wires become accessible by gently pushing
from top side instrument.

8. Disconnect transformer output cable from A18 Module

at A18J1. Disconnect cable to fan from A18 Module at

A18J2. Disconnect wiring harness to A17 at A18J3.

9 If instrument is Option 001, disconnect wiring har-
ness at A18J4.

To Replace: A18

L

Re-connect all cables removed in paragraph 5-16,
step 8.
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MECHANICAL PROCEDURES

2. Guide module into position through bottom of instru-
ment, and hold in place. Be sure air seal foam and rub-
ber strips_are inside instrument (should not overlap on
outside). Foam and rubber strips are easily torn and can
cause difficulty when positioning module. If necessary,
re-position the module in instrument to ensure a proper
seal has been attained.

3. Align A18 board with screw holes in chassis and secure
screws finger tight. Use star washers on all screws.
When all screws are in place tighten each one. (See
diagram 4. A18 MODULE MOUNTING SCREWS on
foldout at end of this section.)

4. Replace bottom cover (refer to paragraph 5§-15).

5. Replace power supply top cover, one screw.

5§-17. CALIBRATION MODULE A20

Removal Time: 3 min
Replacement Time: 3 min
Tools Required: Small flathead screwdriver.

To Remove: A20

1.

Find A20 Calibration Module cover on rear panel of
instrument and pull outward (plungers do not detach
from fasteners). Pull away A20 Calibration Module
cover. (See diagram 3. A20 and B1 MECHANICAL
PARTS on foldout at end of this section.

Four plastic fasteners hold Calibration Module to fan
access cover on rear panel. Turn screw heads 1/4 turn
to close fastener shoulders.

Pull Calibration Module off of fastners. Fastners will
stay in place on fan access cover.
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To Replace: A20

L.

Check that 1/4-turn fastners on fan access cover are in
unlocked (shoulders closed) position. Push Calibration
Module onto fastners. (See diagram 3. A20 and B1
MECH/)\NICAL PARTS on foldout at end of this
section.

Turn fastners 1/4 turn (shoulders open) to secure Cal-
ibration Module to access cover.

Align plastic fasteners on Calibration Module cover with

mounting holes in rear panel. )

& Push fastener sockets into mounting holes and push
the fastener plungers in.

5-18. A8 OSCILLATOR MODULE (OPTION 001)

Removal Time: 12 min
Replacement Time: 10 min )
Tools Required: Torque driver and Torxhead bits.

To Remove: A8

1.
2.
3.

Remove top cover (refer to paragraph 5-3).
Remove rear bottom cover (refer to paragraph 5-15).

From bottom of instrument, disconnect wiring harness
from A18J4.
® Disconnect coax cable from A8J1.

From top of instrument, remove modules A7 and A9
(refer to paragraph 5-4)

Remove four screws on top of A8 securing it to metal
bracket.

Pull A8 forward toward Front Panel, then pull out -of
instrument. A8 has a tight fit between bottom cover
and metal bracket. A slight downward pressure on A8
may help its forward motion.

To Replace: A8

i

Position A8 Module with screw holes up and wiring
harness side toward rear of instrument.
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MECHANICAL PROCEDURES

Push A8 under metal bracket with slight downward
pressure, while guiding wiring harness through rectan-
gular hole in rear of bracket.

Align screw holes with holes in chassis frame.

Secure with four screws.

From bottom of instrument, reconnect wiring harness to
A18J4. Be sure all connector pins on A18J4 are proper-
ly plugged into wiring harness connector.

® Reconnect coax cable to A8.

Replace rear bottom cover (refer to paragraph 5-15).

From top of instrument, replace A7 and A9 modules
(refer to paragraph 5-4).

Replace top cover (refer to paragraph 5-3).

5-19. FAN (B1)

Removal Time: 6 min
Replacement Time: 8 min ) )
Tools Required: Torque driver, torxhead bits

To Remove: Bl

I

Find A20 Calibration Board cover on rear panel of
instrument. Remove Calibration Board cover by pulling
outward on plastic fastner plungers. (See diagram

3. A20 and B1 MECHANICAL PARTS on foldout at
end of this section.)

Disconnect line power from instrument. Fan access
cover attaches to rear panel behind Calibration Board
cover. Remove four screws in fan cover securing it to
rear panel.

Fan is mounted to access cover. Pull access cover and
attached fan out of instrument.

Disconnect fan wire from A18 Module at A18J3.
Remove 2 screws that attach fan to rear fan mounting

bracket on access cover (one in upper right corner, one in
lower left corner).
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MECHANICAL PROCEDURES

To Replace: Bl

L. Mount fan to rear fan mounting bracket on fan access
cover with two screws as shown 1in diagram 3. A20 and
B1 MECHANICAL PARTS on foldout at end of this
section. (Air directional arrows point down and to right.)

2. Route wire through rear panel to connector A18J3.
(Align with black wire toward large filter capacitors on
A18 module).

3. Guide fan through access hole in the rear panel. The
wire to A18J3 wraps around corner of fan and may
become disconnected when fan i1s pushed into instrument
if wire is not routed under fan.

4. Replace screws securing access cover to rear panel.

5. Replace Cal Board Cover. (Refer to paragraph 5-17, To
Replace: A20, step 3)

§-20. A5 RIBBON CABLES (W1-W8, W11, W14, W15)

Removal Time: 3 min per cable
Replacement Time: 5 min per cable )
Tools Required: Torque driver, torxhead bits, small

flathead screwdriver.

To Disconnect: W1-8, W11

1. Remove A4 (refer to\’gara&'aph 5-6).
® Ribbon cables, W1, W8 W11l W14, and W15 are
protected bY the ribbon cable shields. Flip plastic,
ribbon cable shields up to expose ribbon cable
connectors. ) )
® Shields are pliable, and can be bowed slightly to raise
them.
2. Cable connectors ASJ1-8 (upper row of connectors) are

positioned with their pins pointing downward.
® To free cables from connectors on AS, push the cable
plug downward.

1. Remove A4 (refer to paragraph 5§-6).
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MECHANICAL PROCEDURES

Route cable over top of AS and curl cable so plug is
under its AS connector and align plug with connector
pins.

Push plug upward onto connector.

Reposition ribbon cable shields (if moved).

Replace A4 (refer to paragraph 5-6).

To Remove: WI1-WS§ Wil

1.
2.
3.

Repeat To Disconnect: W1-8, 11 steps 1-2.

Clip cable ties securing retaining bar to A S Module.

Extend RF module to which cable being removed is
attached (refer to paragraph 5-4).

Slide cable from behind ribbon cable retaining screw on
module slide bracket. (See diagram 1. RF MODULE
MECH/)&NICAL PARTS on foldout at end of this
section.

Disconnect cable from connector on RF Module.

To Replace: W1-8 W11

1.

Extend RF Module to which cable attaches. (Refer to
paragraph §-4.)

Plug cable into connector on RF Module. (Match arrow
on cable connector with arrow on module connector.)

Slide cable behind ribbon cable retaining screw on
module slide bracket. (See diagram 1. RF MODULE
MECH[)\NICAL PARTS on foldout at end of this
section.

Lower RF Module into instrument.

Tie wrap the retaining bar to the A5 Module to hold all
ribbon cables in place.

Replace A4 (refer to paragraph 5-6).
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MECHANICAL PROCEDURES

To Disconnect: W14, W15

Cable W15 is split and routed to two connectors on AS, ASI9
and ASJ10. W14 connects to ASJ11.

I

Remove Modules A3 and A4 (refer to paragraphs 5-5
and §-6).

Flip plastic ribbon cable shield up to expose ribbon cable
connectors under it. ] o
¢ Shield is pliable, and can be bowed slightly to raise it.

Insert a flat head screwdriver between plastic retaining
clip and connector body. Gently pry retaining clip away
from AS connector and cable plug.

Disconnect cable from connector.

Align cable plug with AS connector and push plug onto
connector pins.

Insert notched edge of the retaining clip into slot on AS
connector. Push the smooth edge of clip over end of
cable plug to lock plug into position.

Replace ribbon cable shield.

To Remove: W14, W15

Due to extensive instrument disassembly required to access these
cables, these cables are not considered to be On-Site replaceable.
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HP-IB/REMOTE

6-1. INTRODUCTION

This section contains information on the use of the HP 8642
Hewlett-Packard Interface Bus (HP-IB) for performing an on-
site repair. (For general programming information, refer to the
HP 8642’s Operating Manual.%

6-2. SYSTEM CONTROLLER

The HP 8642 can be configured to perform as a system con-
troller when it is in its service mode of operation. As a system
controller, the instrument is able to control peripheral devices
via its HP-IB. With a printer connected to its HP-IB, the in-
strument will output the results of a selected diagnostic routine
to the printer. (Refer to the Exceptional Cases section for fur-
the(xj* i)nformation on operating the HP 8642 in its controller
mode.

To Output Test Results to a Printer

Initiate Service Mode:

LOCAL ENTRY

(keys) (SHET ) (SPCL) (3)
Enable System Controller:

LOCAL ENTRY

(keys) () (B EHD)
Select Diagnostic:

LOCAL ENTRY

(keys) ) )@ HD
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HP-IB/REMOTE

Instrument will remain in system controller mode until one of
the following events occurs:

© System Controller Disabled:

LOCAL ENTRY
(keys) @ ED

® Service Mode is Re-initiated.
® Instrument Exits Service Mode.
To Specify Printer Address
The following key sequence specifies the HP-IB address of a

printer to be controlled by the HP 8642: Range 0-30. (If not
specified, 01 is default address.)

LOCAL ENTRY
(keys) &) (address) (HZJ)
6-2
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REPLACEABLE PARTS

7-1. INTRODUCTION

This section contains information for ordering parts for on-site

service. Table 7-1 lists the part numbers for on-site replaceable

parts. Table 7-2 contains the manufacturer names and ad-

%r%slses7 tlllat correspond to the manufacturer’s codes used in
able 7-1.

Replaceable Modules are available only in Module Replacement
Kits. The Module Replacement Kit includes: i
¢ The module (in an Electrostatic Discharge protective
package) ' )
® An A20 Calibration Module (with modules that require
calibration data - A2, A6, All, A12, Al13, Al4, AlS6,
and A19). i o
¢ The shipping package (designed for shipping HP 8642
modules

7-2. REPLACEABLE PARTS LIST

Table 7-1 is organized as follows:

Module Replacement Kits in Module reference
designator order

Miscellaneous electrical parts

Cables, Adapters and Mechanical Parts

Tools

Miscellaneous Parts

0 oot W

The following information is given for each part:

The reference designator

(for the module in the kit)

The Hewlett-Packard part number.

The part number check digit (CD) .

The 3uantity used in the On-Site Service Kit

The description of the part ) ) o
A dtypical manufacturer of the part in a five-digit
code.

The manufacturer’s number for the part.

= meaog P
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REPLACEABLE PARTS

7-3. RESTORED MODULE EXCHANGE

Some of the modules within the instrument may be replaced on
an exchange basis, thus affording a considerable cost savings.
Restored, factory-repaired and tested (calibrated) modules are
available on a trade-in basis; therefore, the defective modules
must be returned for credit. This is Hewlett-Packard’s Blue
Stripe Program. Modules required for spare parts stock must be
ordered by the new Module Kit part number.

For modules in the Blue Stripe Program, both the new and the
blue stripe {restored) part numbers are included in Table 7-1.

To order blue stripe Module Kits refer to paragraph 7-4. OR~
DERING INFORMATION. An exchange module kit will be
sent. Tag the defective module with the special tag provided,
and return the defective module within thirty days. Refer to
paragraph 7-5. PACKAGING INFORMATION for special
packaging instructions.

7-4. ORDERING INFORMATION

Serial Numbers, Attached to the rear of the instrument is a
serial number plate. The first four digits and the letter are the
serial prefix. The last five digits (suffix) are unique to each
instrument. The contents of this manual apply directly to in-
ittrluments having the same serial prefix(es) as those listed on the
itle page.

Module Configuration Codes. In addition to the instrument
serial prefix, each module in the instrument has a Module Con-
figuration Code.

There will be two labels on each module:

One is the five digit module number: (80008 .

The other is the nine digit module identification code:
(_2448/00000 ). The first four digits of the nine digit code

comprise the Module Configuration Code. The last five digits
are the calibration data code.
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To order a part listed in the Replaceable Parts List, call or write
the nearest Hewlett-Packard Sales Office. Have the following
information compiled to speed the ordering process:

1.  The Hewlett~Packard part number and the check digit.
(The check digit will ensure accurate and timely processing
of your order.)

2.  The quantity required.

An approved purchase order number may also be required.

7-5. PACKAGING INFORMATION

When the replacement Module Kit arrives, save the special
packaging material in which it was shipped and use it to
package and return the defective module.

7-6. PARTS LIST UPDATING

A "MANUAL UPDATES" packet is shipped with the manual,
when necessary, to provide the most current information avail-
able at the time of shipment. These gacke.ts consist of replace-
ment and addition pages which should be incorporated into the
manual to bring it up to date.

Hewlett-Packard offers a Documentation Update Service that
will provide you with further updates as they become available.

If you operate or service instruments of different serial prefixes,
we strongly recommend that you join this service immediately to
ensure that your manual 1s kept current. For more information
refer to the Documentation Update Service reply card included
in this manual, or write:

Hewlett-Packard Company
Technical Writing Department
24001 E. Mission -- TAF C-34
Spokane, WA 99220

or call:

Technical Writing Department
(509) 922-4001
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Model 8642A/B

TABLE 7-1. REPLACEABLE PARTS

Replaceable Parts

Reference HP Part C P Mfr
Designation Number p | Qty Description Code Mfr Part Number
Al
08642-60889) 7 1 | KEYBOARD/LCD OISPLAY MODULE 28480 08642-60888
08642-53889] & 1 | KEYBOARD/LCD DISPLAY MODULE (RESTORED) 28480 08642-63889
R1A1DS2 2140-0536 7 5 LAMP-INCAND 5VDC 115MA T-1-BULB 28480 2140-0538
A1A10S3 2140-0536 7 5 LAMP-INCAND 5vDC 115MA T-1-BULB 28480 2140-0536
A2
08642-50890] © 1 | MODULATION MODULE 28480 08642-60890
08642-59830| 8 1 | MODULATION MODULE RESTORED 28480 08642-69890
A3
08642-50891] 1 1 | PROCESSOR/MEMORY MODULE 28480 08642-60891
08642-69891| 8 1 | PROCESSOR/MEMORY MODULE (RESTORED) 28480 08542-69881
Ad
08642-60892] 2 1 LATCH MODULE 28480 08642-60892
08642-63832] © 1 LATCH MODULE (RESTORED) 28480 08642-69892
A6
08642-60893] 3 1 | FM LOOP/COUNTER/TIMEBASE MODULE 28480 08642-60893
08642-69893| 1 1 | FM LOOP/COUNTER/TIMEBASE MODULE (RESTORED 28480 08642-69893
A7
08642-60894| 4 1 SAWR LOOP MODULE 28480 08642-60894
08642-59834] 2 1 SAWR LOOP MODULE (RESTORED) 28480 08642-69834
A9
08642-60895| 5 1 IF LOOP MODULE 28480 08642-60895
08642-59895| 3 1 IF LOOP MODULE (RESTORED) 28480 0864269895
All
08642-60896] & 1 REFERENCE LOOP MODULE 28480 08642-60896
08642-63835] 4 1 REFERENCE LOOP MODULE (RESTORED) 28480 08642-59836
A12
08642-60837] 7 1 SuUM LOOP/DIVIDER MODULE 28480 08642-60897
08642~63897} 5 1 SUM LOOP/DIVIDER MODULE (RESTORED) 28480 08642-59837
Al3
08642-60898| 8 1 OUTPUT FILTERS/ALC MODULE 28480 08642-50898
08642-63898| & 1 OUTPUT FILTERS/ALC MODULE (RESTORED) 28480 08642-69898
A14
08642-50839| 8 1 HETERODYNE MODULE 28480 08642-60898
08642-698938| 7 1 | HETERODYNE MODULE (RESTORED) 28480 08642-59899
Al6
08642-60842| 2 1 | ATTENURTOR MODULE - 8642R ONLY 28480 08642-60842
08642-69842| © 1 | ATTENUATOR MODULE (RESTORED) 8642R ONLY 28480 08642-69842
Al6
08642-60848| 8 1 | ATTENUATOR MODULE - 8642R OPTION 003 28480 08642-60848
08642-63848| 8 1 | ATTENUATOR MODULE - 8642A OPTION 003 28480 08642-69848
(RESTORED)
Al7
08642-60843] 3 1 POWER SUPPLY REGULATORS/ATTENUATOR 28480 08642-60843
DRIVERS MODULE
08642-69843| 1 1 POWER SUPPLY REGULATORS/ATTENUATOR 28480 08642-63843
DRIVERS MODULE (RESTORED)
A18
08642-60844] 4 1 POWER SUPPLY RECTIFIER/FILTER MODULE 28480 08642-60844
08642-59844] 2 1 POWER SUPPLY RECTIFIER/FILTER MODULE 28480 08642-59844
(RESTORED)
AL18F1 2110-0010 9 5 FUSE 5A 250V NTD 1.25X.25 UL 75815 312005
ALBF2 2110-0002 9 10 FUSE 2R 250V NTD 1.25X.25 UL 75915 312002
AL18F3 2110-0036 g 5 FUSE 8R 125V NTD 1.25X.25 UL 75918 312008
A18F4 2110-0002 9 FUSE 2R 250V NTD 1.25X.25 UL 75315 312002
ALBF5 2110-0004 1 5 FUSE .25R 250V NTD 1.25X.25 UL 28480 2110-0004
A1l9
08642-60845] S 1 DOUBLER/ATTENUATOR MODULE - 86428 ONLY 28480 0864260845
08642-69845] 3 1 DOUBLER/ATTENUATOR MODULE (RESTORED) 28480 08642-69845

86428 ONLY

See introduction to this section for ordering information.
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Model 8642A/B

TABLE 7-1., REPLACEABLE PARTS

Replaceable Parts

Reference HP Part C il Mfr
Designation Number D Qty Description Code Mfr Part Number
MISCELLANEOUS PARTS

B1 08642-80018] 7 1 FAN ASSEMBLY 28480 08642-80018

Fi1 2110-0003 0 5 FUSE 3R 250V NTD 1.25X.25 UL 75918 312003
08662-60075] 7 1 SERVICE KIT CABLE ASSEMBLY, LONG 28480 08662-60075
08662-60080] 4 4 SERVICE KIT CPBLE ASSEMBLY, SHORT 28480 08662-60080
08642-60958] 2 1 50-PIN RIBBON CARBLE 28480 08642-60959
34118A 0 1 TEST LEAD KIT 28480 34118A
1250-1697 5 1 ADAPTER-COAX STR M-SMA F-SMC 28480 1250-1637
1250-0827 1 4 ADAPTER-COARX STR M-SMC M-SMC 28480 1250-0827
1250-0832 8 2 ADAPTER-COAX STR F-BNC F-SMC 28480 1250-0832
5021-0844 1 2 ADAPTER, BNC TO BANANA PLUG 28480 50210844
1250-0781 6 1 BNC TEE (F-M-M) 28480 1250-0781
1250-0837 3 1 SMC TEE (M-M-M) 28480 1250-0837
08642-80053| 39 1 POWER SUPPLY TEST CONNECTOR 28480 08642-80053
1251-5653 3 1 CONNECTOR, RIBBON CABLE, $0-PIN 28480 1251-5653
1251-8601 7 1 CONNECTOR, RIBBON CABLE, 34-PIN 28480 1251-8601
1251-8248 8 1 CONNECTOR, RIBBON CRABLE, 26-PIN 28480 1251-8248
1251~8812 2 1 CONNECTOR, RIBBON CABLE, 20-PIN 28480 1251-8812
1251-8105 8 1 CONNECTOR, RIBBON CABLE, 16-PIN 28480 1251-8105
1251-8823 5 1 CONNECTOR, RIBBON CABLE, 14-PIN 28480 1251-8823
1252-0153 0 1 CONNECTOR, RIBBON CABLE, 10-PIN 28480 1252-0153
8730-0012 1 1 WRENCH-TRQ 28480 8730-0012
8710-1465 8 1 BIT-TORX 28480 8710-1465
8710~-1483 2 1 BIT-TORX 28480 8710-1483
8710-1541 1 1 BIT-TORX 28480 8710-1541
08642-40073] 9 1 FUSE PULLER 28480 08642-40073
8710-0033 4 1 TUNING TOOL/SWITCH ROD 28480 8710-0033
08642-00070} 2 1 RF CONNECTOR WRENCH 28480 08642-00070
08642-20041] 9 2 EXTENDER POST 28480 08642-20041
9300-0985 7 1 WRISTBAND, ANTISTATIC 28480 9300-0985
9300-0880 2 1 GROUNDING CORD, ANTISTATIC 28480 93060-0980
1400-0249 0 10 CABLE TIE .062-.625-DIA .091-WD NYL 06383 PLTIM-8
08642-30020] 1 1 ON-SITE SERVICE MANUAL 28480 08642-30020
8320-3944 B 5 BLUE STRIPE FAILURE REPORT FORM 28480 9320-3944
11801-90001] 8 10 DEFECTIVE TAG 28480 11801-90001
1540-0954 0 1 PLASTIC STORAGE BOX, 10 COMPARTMENTS 28480 1540-0954
1540-0953 3 1 PLASTIC STORAGE BOX, 1 COMPARTMENT 28480 1540-0953
11801-90201] © 1 CASE, LARGE 28480 11801-90201
11801-90202| 1 1 PAD, LARGE CASE 2 PCS 28480 11801-80202
11801~380203] 2 1 CASE, SMALL 28480 11801-90203
11801-30204| 3 1 PAD, SMALL CASE 2 PCS 28480 11801-90204
9222-0779 1 15 BAG-ASTAT-PD POLYETH FM ENV 16X0~IN-OPNG 28480 9222-0779
8222-0698 3 8 BAG-STAT SHLDED POLYETH/POLYE-MET-CTD 28480 9222-0688

See introduction to this section for ordering information.
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TABLE 7~2. CODE LIST OF MANUFACTURERS

Model 8642A/B

MFR Z1pP
NO. MANUFACTURER  NAME RDDRESS CODE
06383 PANQUIT CORP TINLEY PARK It 60477
284380 HEWLETT-PACLARD CO CORPORARTE HQ PALO ALTO R 34304
75915 LITTELFUSE INC DES PLAINES It 60016
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GENERAL INFORMATION

8-1. INTRODUCTION

This section contains general information concerning the
following:

Safety Considerations )
Instruments Covered by this Manual
Instrument Options

On-Site Service Kit

Module Exchange Program
Rack Mounting Considerations
Line and Voltage Fuse Selection
Power Cables

HP-IB Com atibilit% i
Recommended Test Equipment
Pac,ka‘tigm )

Periodic Maintenance

9000006060 OGOGIOGOS

The HP part number for the On-Site Repair Manual is shown on
the title page of this manual.

8-2. WHERE TO FIND SAFETY CONSIDERATIONS

This product is a Safety Class I instrument; that is, one provided
with a protective earth terminal. Before operating or servicing
the Signal Generator, service personnel should familiarize them-
selves with the safety markings on the Signal Generator and the
safety instructions. Safety information pertinent to the task at
hand (that is, information regarding installing, operating, or
servicing the HP 8642) is foun throughout this manual. Refer
to the Safety Considerations pages found at the beginning of this
manual for a summary of general safety information.

8~3. INSTRUMENTS COVERED BY THIS MANUAL

Serial Numbers. Attached to the instrument is a serial-number
Iate.” The serial number is in this form: 0000A00000. The first
our digits and the letter are the serial prefix. The last five

digits form the suffix that is unique to each instrument. The

contents of this manual apply directly to instruments having the
same slerlal prefix(es) as those listed at the beginning of this
manual.

Manual Updates. An instrument manufactured after the print-
ing of this manual may have a serial prefix that is not listed at
the beginning of this manual. An unlisted serial prefix number
indicates that the instrument differs in some way from those
being documented when this manual was released.
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A "MANUAL UPDATES" packet is shipped with the manual
when necessary to provide you with the most current informa-
tion available at the time of shipment. These packets consist of
replacement and addition pages which should be incorporated
into the manual to bring it up to date.

Hewlett-Packard offers a Documentation Update Service that
will provide you with further updates as they become available.

If you service instruments of different serial prefixes, we
strongly recommend that you join this service 1mmed1ateiy to
ensure that your manual is kept current. For more information
refer to the Documentation Update Service reply card included
with this manual or contact:

Hewlett-Packard Company
Technical Writing Department
24001 E. Mission -~ TAF C-34
Spokane, WA 99220

(509) 922-4001

8-4. DESCRIPTION

The HP 8642 is a precision synthesized signal generator. A brief
theory of operation and a simplified block diagram for each
module1 are included in the DIAGNOSTICS section of this
manual.

8-5. OPTIONS AVAILABLE WITH THE INSTRUMENT
Electrical Options

Option 001 {High Stability Time Base). The optional A8 High
Stability Time Base Module improves the frequency accuracy
and stability of the internal reference oscillator.

Option 002 (Rear~Panel Output for AIll Connectors). This
option places all front-panel connections on the rear panel of
the instrument.

8642A Option 003 (Increased Qutput Power Option). This
option enables the HP 8647A Synthesized Signal Generator to
deliver higher maximum output power between 264.375001 and
1057.500000 MHz. (Refer to the A16 (Option 003) Module
Theory of Operation in the DIAGNOSTICS Section for further
information.
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Documentation Options

Option 710 (On-Site Repair Manual). This option adds the On-
Site ‘R?allr Manual to the standard documentation package
provided with the instrument.

8-6. EQUIPMENT THAT CAN BE ORDERED FOR THE
SIGNAL GENERATOR

On-Site Service Kit .

A complete On-Site Service Kit contains modules, parts and
tools for servicing the HP 8642 on-site. Refer to the RE-
PLACEABLE PARTS section for a complete parts listing for
the On~-Site Service Kit.

The following table shows which On-Site Service Kit to order
for your needs:

Instrument to On-Site Service
be Serviced Kit Needed

HP 8642A 11801A

HP 8642B 11801B

HP 8642A & 8642B 11801C

Bench Service Kit

This kit, in conjunction with the HP 8642 Synthesized Signal
Generator Service Manual, i1s directed at component-level repair
and module calibration of the HP 8642. The kit contains special
tools and troubleshooting aids such as: a Torx torque driver and
Torx bits, special cables and cable adapters, test adapters, etc.
Order the Bench Service Kit with HP part number 11802A.

Signal Generator Test System, HP 89525

This test system provides the necessary equipment for automated
performance testing of the HP 864.. The following software
0 ti?{nps §1§X§ been designed specifically for automated testing of
the :

HP 11795 Opt. 205 - Software Pac

56 Ohm to 75 Ohm Adapter '

This adapter is an impedance-matching network required for
testing with 75 ohm cabling and/or loads. Order the adapter
with HP part number 11687A.
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Fiberglass Transit Case o )
This 1s a protective case for shipping and ,tran}si%ortmg the HP
ggj% 8216ggi.1 Generator. Order the case with part number

8-7. MODULE EXCHANGE PROGRAM

All modules contained in the On-Site Service Kit may be re-
placed. In addition, all replacement modules are available as
restored (factory repaired and calibrated) parts on an exchange
basis, thus Krowdm a considerable cost savings. (Refer to the
REPLACEABLE PARTS section for ordering information.)

8-8. ENVIRONMENTAL INFORMATION

The operating environment should be within the following
limitations:

Temperature 0°C to +55°C

Humidity 5 to 952 (maximum wet bulb
_ temperature = 40°C)
Altitude <4570 meters (15 000 feet)
Air flow 5.8 mm (0.23 in) minimum clearance under-

neath the instrument and sufficient clearance
at the instrument’s right side for unobstructed

air flow.
CAUTION

The HP 8642 should not be operated for extended
periods of time with its top cover off. The top
cover is needed to properly direct air flow within
the instrument.

For storing or shipping the instrument the following environ-
mental limitations apply:

Temperature =55°C to +75°C

Humidity 5 to 95% (maximum wet bulb
temperature = 40°C)

Altitude 15 300 meters (50 000 feet)
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8-9. RACK MOUNTING CONSIDERATIONS

The Signal Generator is heavy for its size (327 kg,
715 1b). Care must be exercised when lifting to
avoid personal injury.

When rack mounting, it is important that the proper
support vrails are used to support the Signal
Generator.

When rack mounting, it is important that the air
low limitations described in 8-8., ENVIRONMEN-~-
AL INFORMATION are not exceeded.

Rack mounting information is provided with the rack mounting
kit. If the kit was not ordered with the instrument as an option,
it may be ordered through the nearest Hewlett~-Packard office.

The Rack~Slide Kit enables service personnel to slide the Signal
Generator away from the cabinet and service it at the operating
site. Therefore, if you %llan to take advantage of the On-Site
Service Stategy for the HP 8642 we recommend that you use
the Rack-Slide Kit to rack mount the instrument.

8-10. POWER REQUIREMENTS

The Signal Generator requires a power source of 100 Vac (90 to
105 Vac), 120 Vac (108 to 126 Vac), 220 Vac (198 to 231 Vag),
or 240 Vac (216 to 252 Vac), 47.5 to 440 Hz single phase.
Power consumption is 260 VA maximum (270 VA during
atftenuator switching).
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This is a Safety Class I product (that is, provided
with a protective earth terminal). An uninterruptible
safety earth ground must be provided from the
Mains power source to the product input wiring
terminals, power cord, or supplied power cord set.
Whenever it is likely that the protection has been
impaired, the instrument must be made inoperative
and be secured against any unintended operation.

If the instrument is to be energized via an external
autotransformer for voltage reduction, make sure
that the common terminal is connected to the ear-
thed pole of the power source.

BEFORE PLUGGING THIS INSTRUMENT into the
mains (line) voltage, be sure the correct voltage and fuse
have been selected.

A rear—é)anel, line power module permits operation from 100,
120, 220, or 240 Vac. The number visible in the window (lo-
cated on the module)} indicates the nominal line voltage to which
the instrument must be connected. Verify that the line voltage
selection card and the fuse are matched to the power source.
Refer to Figure 8-1. Line Voltage and Fuse Selection.

Two fuses are supplied with each instrument. One fuse has the
gro .er rating for 110/120 Vac line operation (HP part number

1110-0003; 3A, 250V, non-time~delay). The other fuse is rated
for 200/220 Vac operation (HP part number 2110-0002; 2A,
250v, non-time~delay).

One fuse is installed in the instrument at the time of shipment.
The rating of the installed fuse is selected according to the line
voltage specified by the customer. If the voltage is not specified,
the rating of the installed fuse will be selected according to the
country of destination.

For protection against fire hazard, the line fuse
should only be a 250V normal blow fuse with the
correct current rating.
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Operating voltage is shown
in module window.

SELECTION OF OPERATING VOLTAGE

1. Open cover door, pull the FUSE PULL lever and rotate to left. Remove
the fuse.

2. Remove the Line Voltage Selection Card. Position the card so the line
voltage appears at top-left cover. Push the card firmly into the siot.

3. Rotate the Fuse Pull lever to its normal position. Insert a fuse of the
correct value in the holder. Close the cover door.

Figure 8-1. Line Voltage and Fuse Selection

8-11. POWER CABLES

BEFORE CONNECTING THIS INSTRUMENT, the
protective earth terminal of the instrument must be con-
nected to the protective conductor of the (Mains) power
cord. The Mains plug shall only be inserted in a socket
outlet provided with a protective earth contact. The
protective action must not be negated be the use of an
extension cord (power cable} without a protective con-
ductor (grounding). Grounding one conductor of a two
conductor outlet is not sufficient protection.

This instrument is equipped with a three-wire power cable.
When connected to an appropriate AC power receptacle, this
cable grounds the instrument cabinet. The type of power cable
plug shipped with each instrument depends on the country of
destination.
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8§~12. HP-IB ADDRESS SELECTION

The Signal Generator’s address is set to 19 at the factory both in
RAM memory and on a switch located inside the instrument.
The address stored in RAM remains valid .throufgh switching the
power from Standby to On and unplugging of the AC power
cord (unless the internal battery power is lost which would cause
RAM memory to be lost). If RAM memory is ever lost, the
address on the internal switch is read and becomes the address at
turn on. To set the address from the front panel, select;
.enter address (from 00 to 30), and

8-13. RECOMMENDED EXTERNAL TEST EQUIPMENT
Table 8-1. Recommended Test Equipment

Instrument Critical Specifications Reco&nmended Use*
odel
Digital Accuracy: 412 digit, HP 3466A D
Multimeter +0.05% reading or
(DMM) +1 digit HP 3455A
Range: 10 mV to 600V
Sensitivity: 10 uV
Power Power Range: HP 8902A D, P
Measuring —127 dBm to +20 dBm
Device Frequency Range:

100 kHz to 2115 MHz
Accuracy: +0.02dB

Oscilloscope | Vertical Sensitivity: HP 1740A D
10 mV/division
Bandwidth: 50 MHz

Personal HP 85B P
Computer

* D = Diagnostics
P = Performance testing

8-14. MODULE PACKAGING

The modules should be packaged in the cartons supplied for
shipment. Refer to the REPLACEABLE PARTS section for
more information on packaging and shipping.
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PACKARD MANUAL UPDATES
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The enclosed new title page lists the instrument serial prefix numbers that will be documented by your manual

as a result of the updates. The enclosed updates are in the form of Replacement and Addition pages.
HOW TO UPDATE YOUR MANUAL
Integrate all enclosed pages into your manual paying close attention to the page numbers. The page
numbers will tell you whether a page from this packet is a Replacement page or an Addition page.
1. Replacing a Page
A Replacement page has a page number preceded by a revision date. The Replacement page number
will always be the same as the number on the page it is meant to replace.
aqp . .
1 For example, if this packet contained a page
d “rev.14JUN84 2-11”7 you would remove and discard
e the existing page 2-11 from your manual and replace
¢ it with a new page from this packet.
2-10 °
S E—
1
NOTE: There may be a revision date on the ex-
isting page in the manual, replace it only after
making sure that the Replacement page has a
later revision dote.
rev.14JUNB84 o o ..
Always use the page with the latest revision date.
vanumuﬂww&llﬂ!ﬁ
2. Adding a Page
An Addition page will have a page number not already assigned in your manual (indicated by a
decimal number). Simply add this page into your manual in the appropriate place.
f f ﬁ
‘ For example, page 3-2.1 in this packet would be added
Go immediately following page 3-2 in your manual.
‘ ¢o
3-2
(S —
;O 3.2.1
. J

over =



RECEIVING FURTHER UPDATES

Hewlett-Packard offers a Documentation Update Service to keep your manual updated. This serv-
ice is free of charge and provides you with updates as soon as they become available.

If you operate or service instruments of different serial prefixes, we recommend that you join this serv-
ice immediately to ensure that your manual is kept current. For more information, refer to the Docu-
mentation Update Service reply card in your manual or contact:

Hewlett-Packard Company
Spokane Division

Technical Writing Department
24001 E. Mission — TAF C-34
Spokane, WA 99220

(509) 922-4001

NOTE: Use the Documentation Update Service reply card to promptly
notify us of any changes or corrections to your mailing information. To
avoid receiving duplicate packets, be sure to mark the “Name/Address Cor-
rection Only” box on the reply card, if applicable.

If you subscribe to the Documentation Update Service, you may find that the first Manual Up-
date packet you receive contains pages that have already been incorporated into your manual. These
pages have been included in your first updating packet to ensure your receint of all applicable change
information. Any duplicate pages may be discarded.




A1l INPUTS VERIFICATION:

® Under "1. All RF INPUT CHECK"
change the first result block label from
"ALL ERRORS R30-33" to "EVERY
ERROR R30-33"
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- A12 INPUTS VERIFICATION:

¢ Under "1. Al12 RF INPUT CHECK!"
change the first result block label from
"ALL ERRORS S78-97" to "EVERY
ERROR §78-97."
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A14 MODULE SIMPLIFIED BLOCK
DIAGRAM:

® At the output connector Al4A3 JI,
change “"TO Al1l4 MODULE" to "TQ
Al9 MODULE (HP 8642B)" and add
"TO A16 MODULE (HP 8642A)"
Also note that the output frequency
range for the Al4 Module is shown
above the A14A3 J1 connector.
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A16 INPUTS VERIFICATION:

® Change "3. A19 RF POWER LEVEL
CHECK" to "3. Al6 RF POWER
LEVEL CHECK."

IM-24.1



A19 MODULE SIMPLIFIED BLOCK
DIAGRAM:

® At the input connector A19K1 J2,
reverse the direction arrow on the input
signal path and reverse the direction
arrow on the signal path leading to the
X2 multiplier block.

3N-34.1



EXCEPTIONAL CASES
TROUBLESHOOTING DIAGRAM

@ Under the A12 SUM LOOP/DIVIDER
MODULE, change setup 1 connection
from A14U1J2to A13A2 J6.
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INSTRUMENT WIRING DIAGRAM

Change the cable connecting the AM/
PUL imput to A2J2 from W38 to
Ww202. .

Change the cable connecting the FM/$M
input to A2J5 from W39 to W201.

Change the cable connecting the MOD
output to A2J7 from W37 to W203.
Change the cable connected to A6A2 JS
from W28 to W23,

Add J2 where WIi0 connects to the PS
REGULATORS.

Add J3 where W9 connects to the AT-
TENUATOR DRIVERS,

4-12.1
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DOCUMENTATION UPDATE SERVICE

The information contained in this manual is as accurate and up-to-date as possible
at the time of shipment. If, however, you operate or repair instruments with serial
prefixes iater than what is indicated on the titie page of this manual, you may re-
quire documnentation updates.

To keep you informed of the most current manual changes, Hewlett-Packard now
has a Documentation Update Service available for this product. This service is free-
of-charge and will provide you with updating information as soon as it is printed.

How to Receive Updates

If you would like to receive updates for this manual, type or print in the requested
information on the card below and return it to Hewlett-Packard. (No postage neces-
sary if mailed in the United States.) In order to ensure that you receive all of the
updating information for this manual, it is recommended that you return the request
card immediately.

Renewing the Update Service

Hewlett-Packard will send you a renewai request in the future for this service so
you can choose to continue to receive updates or to terminate the service if it is
no longer needed.

/7
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DOCUMENTATION UPDATE SERVICE REQUEST

(Please Print)
Date: Name/Address Correction Only

Manual Part Number (on titie page):

Manual Seriai Prefix* (on titie page):

Revision Date” (on title page):

Company Name:

Department:

Name of Addr
Job Title:
Mailing Address:
City, State/Province:

Country: Zipcode:
Phone Number: ( ) Ext.

Would you be willing to be contacted in the future regarding the quality of Hewlett-Packard

documentation: Yes No

*Note: Since manual updates will affect the contents of the titie page, please ensure that the latest documentation
updates provided with your manual have been incorporated.
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