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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from
the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States
National Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration

Jfacilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship for a period
of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its option,

_ either repair or replace products which prove to be defective.

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

HP warrants that its software and firmware designated by HP for use with an instrument will execute its program-
ming instructions when properly installed on that instrument. HP does not warrant that the operation of the in-
strument, 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, operation outside of the environ-
mental specifications for the product, or improper site preparation or maintenance.

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

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-

QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.

ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.




SAFETY SYMBOLS

The following safety symbols are used throughout this manual and in the instrument. Familiarize yourself with
each of the symbols and its meaning before operating this instrument.

A\

{ CAUTION §

| WARNING I

Instruction manual symbol. The instrument will be marked with this symbol when it is
necessary for the user to refer to the instruction manual in order to protect the instru-
ment against damage. Location of pertinent information within the manual is indicated
by use of this symbol in the table of contents.

Indicates dangerous voltages are present. Be extremely careful.

The CAUTION sign denotes a hazard. It calls attention to a procedure which, if not c@r-
rectly performed or adhered to, could result in damage to or destruction of the instru-
ment. Do not proceed beyond a CAUTION sign until the indicated conditions are fully
understood and met.

The WARNING sign denotes a hazard. It calls attention to a procedure which, if not

correctly performed or adhered to, could result in injury or loss of life. Do not proceed
beyond a WARNING sign until the indicated conditions are fully understood and met.

GENERAL SAFETY CONSIDERATIONS

WARNING I

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure it has been properly
grounded through the protective conductor of the ac power cable to a socket
outlet provided with protective earth contact. Any interruption of the protective
(grounding) conductor, inside or outside the instrument, or disconnection of
the protective earth terminal can result in personal injury.

l WARNING I

There are voltages at many points in the instrument which can, if contacted,
cause personal injury. Be extremely careful. Any adjustments or service pro-
cedures that require operation of the instrument with protective covers
removed should be performed only by trained service personnel.

i CAUTION j_'

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure its primary power
circuitry has been adapted to the voltage of the ac power source. Failure to set
the ac power input to the correct voltage could cause damage to the instru-
ment when the ac power cable is plugged in.




HP 70000 MODULAR MEASUREMENT SYSTEM
DOCUMENTATION OUTLINE

Instruments and modules of the HP 70000 Modular Measurement System are documented to varying levels of
detail. Modules that serve as masters of an instrument require operation information in addition to installation
and verification instructions. Modules that function as slaves in a system require only a subset of installation and
verification information.

Manuals Supplied with Module

INSTALLATION AND VERIFICATION MANUAL

Topics covered by this manual include installation, specifications, verification of module operation, and some
troubleshooting techniques. Manuals for modules that serve as instrument masters will supply information in
all these areas; manuals for slave modules will contain only information needed for slave module installation
and verification. Master module documentation may also include some system-level information.

OPERATION MANUAL

Operation Manuals usually pertain to multiple- and single-module instrument systems. Topics include prepara-
tion for module use, module functions, and softkey definitions.

PROGRAMMING MANUAL

Programming Manuals also pertain to multiple- and single-module instrument systems. Programming Manual
topics include programming fundamentals and definitions for remote programming commands.

Service Manual, Available Separately

When available, this manual provides service information for a module, including module verification tests,
adjustments, troubleshooting, replaceable parts lists, and replacement procedures. For ordering information,
contact an HP Sales and Service Office. (NOTE: Some versions of this manual are titled Technical Reference.)

v
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Chapter 1

General Information

Introduction

The HP 70900A Service Manual contains information required for testing, adjusting, and servicing the
HP 70900A Local Oscillator module to the component level. The manual is a three volume set that
includes the following chapters:

Chapter 1, General Information, contains information on module versions, service kits, and
recommended test equipment.

Chapter 2, Verification Software, explains how to use the module’s verification software. This software
runs the performance tests and adjustment procedures.

Chapter 3, Verification Tests, contains descriptions on each test used to verify the electrical operation
of the module.

Chapter 4, Adjustment Procedures, contains descriptions of the procedures used to adjust the module
after a repair.

Chapter 5, Troubleshooting, contains troubleshooting procedures.
Chapter 6, Replacement Procedures, contains instructions for replacing all major assemblies.

Chapter 7, Replaceable Parts, contains the information necessary to order parts and/or assemblies for
the module.

Chapter 8, Major Assembly and Cable Locations, contains figures identifying all major assemblies and
components.

Chapter 9, Component-Level Information, contains all module block diagrams and component level
parts lists and diagrams.
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Safety Considerations

Before servicing this module, you should familiarize yourself with the safety markings on the module
and the safety instructions in this manual. This module has been manufactured and tested according to
international safety standards. However, to ensure safe operation of the module and personal safety of
the user and service personnel, the cautions and warnings in this manual must be followed. Refer to the
summary of safety considerations at the front of this manual. Refer also to individual sections of this
manual for detailed safety notation concerning the use of the module as described in those individual
sections.

Manual Conventions

The following conventions are used throughout this manual:
Keys located physically on an instrument are represented with bold capitalized print.
B v vomon s v e 5 8 % S @ R R § ¥ B R A PR R N B O SR B E R SR E [MENU]
Softkeys, keys defined by software or firmware, are represented by print enclosed in braces { }.

SOHKEY 5 (55 55 005 5 55 5 s 5 m omemt £ 9 5 1o B 3 = e e x  t c {CENTER FREQ}

Modules Covered by Manual

Serial Numbers

Attached to the front frame of your module is a mylar serial number label. The serial number is in two
parts. The first four digits and letter are the serial number prefix; the last five digits are the suffix (see
Figure 1-1). The prefix is the same for all identical modules; it changes only when a change is made to
the module. The suffix, however, is assigned sequentially and is different for each module. The contents
of this manual apply to modules with the serial number prefix(es) listed under SERIAL NUMBERS on
the title page.

1-2
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i (/9 HEWLETT
7B PACKARD
2730A00827
\ MADE IN USA P
A N J
Y Y
PREF I X SUFF I X
AN J
Y

SERIAL NUMBER
Figure 1-1. Typical Serial Number Label

Manual Updating Supplement

A module manufactured after the printing of this manual might have a serial number prefix that is not
listed on the title page. This unlisted serial number prefix indicates that the module is different from
those described in this manual. The manual for this newer module is accompanied by a Manual

Updating Supplement. This supplement contains change information that explains how to adapt the
manual to the newer module.

In addition to change information, the supplement may contain information for correcting errors in the
manual. To keep this manual as current and accurate as possible, Hewlett-Packard recommends that you
periodically request the latest Manual Updating Supplement. Copies of the supplement are available
from Hewlett-Packard offices listed at the end of this chapter.

Assembly Versions

NOTE

Early modules used an A1 Controller Assembly. This assembly was ob-
soletedin later modules and replaced with a combination A1A1 Proces-
sor and A1A2 RAM/ROM assembly.

Module serial numbers do not always accurately indicate the assembly versions used in the module.

Always check an assembly’s version (e.g., part number) before servicing an assembly. Refer to Table 9-1
in Chapter 9 for a complete list of assembly versions documented in this manual.
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The version of a board assembly is identified by the part number printed on the circuit board. The part
number is a ten digit number consisting of a five digit prefix and five digit suffix. (Microcircuit part
numbers are an eight digit number.) The suffix varies for each board type and version produced. Later
versions of an assembly will always have a suffix with a higher numerical value than the first version. For
example, the first version of the A2 Video Processor assembly has a 70900-60004 part number. The
number for the second version of this assembly is 70900-60094.

NOTE

Be sure that you are using the correct schematic or component loca-
tion diagram for the assembly being worked on. Match the assembly
part number printed on the circuit board with the part number printed
on the diagrams.

Module Verification Software

The HP 70900A Module Verification Software documented in Chapter 2 is available from the HP Sales
and Service Offices listed in Table 1-5. The software contains the verification tests and adjustment
procedures required to service this module. Refer to the Chapter 2 of this manual for information on
using the software. Refer to the Chapter 3 for descriptions of each test. Refer to the Chapter 4 for
information on adjusting the module.

Service Kits

The following two kits aid the user in servicing the HP 70900A Local Oscillator module. Use the
ten-digit numbers listed when ordering the kits from Hewlett-Packard.

HP 71000 System Service Kit (71000-60002)

This service kit is the general service kit for HP 70000 series modules. The kit includes servicing tools
required to repair all HP 70000 series modules and a modification procedure for the HP 70001A
Mainframe. The modification allows access to modules during bench testing and repairing. Refer to
Table 1-1 for a list of parts included in the kit.

HP 70900A LO Service Kit (70900-60102)

This service kit supplies the specific service tools required to service the HP 70900A LO module. These

tools are not supplied in the HP 71000 System Service Kit. Refer to Table 1-2 for a list of tools included
in the kit.

1-4
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Table 1-1. HP 71000 System Service Kit

Description Quantity HP Part Number
Fuse 1.0A, 250V 10 2110-0700
Fuse 1.5A, 125V 10 2110-0695
Fuse 1.6A, 250V 10 2110-0701
Fuse 2.0A, 250V 10 2110-0710
Fuse 6.3A, 250V 10 2110-0703
Module Extender 1 70001-60013
Cable Puller 1 5021-6773
Hex-Ball Driver, 8mm 1 8710-1651
Modified Mainframe Cover - Right 1 70001-00038
Modified Mainfram Cover - Left 1 70001-00039
Bandpass Filter Tuning Tool 1 8710-1728
Cable Assembly - BNC(m) to SMB(f) 3 85680-60093
Cable Assembly - 390mm, SMB(f) (f) 7 5061-9021
Chromeric Gasket 2fi. 8160-0495
2ft. 8160-0496
RFI Gasket 0.094 in. dia. 2 ft. 8160-0035
RFI Gasket 0.125 in. dia. 10 ft. 8160-0484
Service Note 1 70001A-1
Table 1-2. HP 709004 LO Service Kit Tools
Description Quantity HP Part Number
Fuse 2.0A, 125V 20 2110-0517
Extender Cable, 5 pin 2 70900-60067
Extender Cable, 6 pin 1 70900-60062
Extender Cable, 7 pin 2 70900-60061
Extender Cable, 9 pin 1 70900-60063
Extender Cable, 10 pin 1 70900-60064
Extender Cable, 14pin 1 70900-60065
Extender Cable, 50 pin 3 70900-60059
Extender Cable, A1A1 Host/Processor Assembly 2 70900-60058
Extender Cable, A8 Freq/ Cont. to A6AS YTO 1 70900-60060
Ribbon Cable, A3 Power Supply 1 70900-60057
Backplane Interconnect Flexprint Cable 1 5062-1933
LO Cover, modifier 1 70900-00012
DIP Clip, 16-pin IC 1 5959-0288
Mini-grabber clip 1 1400-0734
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Recommended Test Equipment

Equipment required for the verification tests and adjustment procedures are listed in Table 1-6. Any
equipment that satisfies the critical specifications given in the table may be substituted for the preferred
test equipment. However, the HP 70900A Module Verification software only contains instrument
drivers for the equipment listed in Table 1-6. Any additional drivers will have to be written by the user.

Specialized Test Equipment

Some of the verification tests, adjustment procedures, and troubleshooting procedures require
specialized test equipment constructed by the user. This equipment must be constructed using the
procedures provided in this manual. Most of the parts used can be ordered from Hewlett-Packard. Refer
to Table 1-3 for a list of constructed test equipment used in the manual.

Table 1-3. Constructed Test Equipment

Constructed Test Equipment Used In Constrt?:??gri'lo;rgz:edure
300 MHz to 6 GHz Upconverter Verification Tests Chapter 3
Troubleshooting Procedures
Sniffer Loop Verification Tests Chapter 3
20:1 Resistive Divider Adjustment Procedures Chapter 4
Modified IC Clip Adjustment Procedures Chapter 4: Adjustment 8, step 2

1-6
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Electrostatic Discharge Information

Electrostatic discharge (ESD) can damage or destroy electronic components. Therefore, all work

performed on assemblies consisting of electronic components should be done at a static-safe work
station.

Figure 1-2 shows an example of a static-safe work station. Two types of ESD protection are shown:
a) conductive table mat and wrist strap combination, and b) conductive floor mat and heel strap

combination. The two types rmust be used together to ensure adequate ESD protection. Refer to Table
1-4 for a list of static-safe accessories and their part numbers.

Reducing ESD Damage

The following suggestions may help reduce the amount of ESD damage that occurs during testing and
servicing instruments.

Building
: Ground

5 1 MegOhm

- J Resistor
J" =
\4{4/

Table Mat

Wrist Strap /

Building
Ground

Figure 1-2. Static-Safe Work Station
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PC Board Assemblies and Electronic Components

® Handle these items at a static-safe work station.

® Store or transport these items in static-shielding containers.

{ CAUTION E

Do not touch the edge-connector contacts or trace surfaces with bare
hands. Always handle board assemblies by the edges.

Test Equipment

® Before connecting any coaxial cable to an instrument connector for the first time each day,
momentarily short the center and outer conductors of the cable together.

® Personnel should be grounded with a resistor-isolated wrist strap before touching the center pin
of any connector and before removing any assembly from the instrument.

® Be sure that all instruments are properly earth-grounded to prevent buildup of static charge.
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Table 1-4. Static-Safe Accessories

Accessory Description HP Part Number
Static-control mat and ground wire’ Set includes: 9300-0797
3M static control mat 0.6m x 1.2m
(2ft. x 4ft.) and 4.6m (15 ft.) ground wire
(The wrist strap and wrist strap cord are not
included. They must be ordered separately.)
Wrist strap cord’ 1.5m (5 ft.) 9300-0980
Wrist strap’ Large 9300-0985
Small 9300-0986
ESD heel strap’ Reusable 6 to 12 months 9300-1169
Shoe ground strap’ One-time use only 9300-0793
Hard-surface static-control mat® Large, black, 1.2m x 1.5m (4 ft. x 5 ft.) 92175A
Small, black, 0.9m x 1.2m (3 ft. x 4 ft.) 92175C
Soft-surface static-control mat? Brown, 1.2m x 2.4m (4 ft. x 8ft.) 92175B
Tabletop static control mat® 58 cm x 76 cm (23 in. x 301in.) 92175T
Anti-static ca.rper2 Small, 1.2m x 1.8m (4 ft. x 6 ft.)
natural color 92176A
russet color 92176C
Large, 1.2m x 2.4m (4 ft. x 8ft))
natural color 92176B
russet color 92176D

! Ordered from any Hewlett-Packard Sales and Service Office

% These accessories can be ordered from
Hewlett-Packard Company
Computer Supplies Operations
1320 Kifer Road
Sunnyvale, Califormia 94086
Phone: (408) 738-8858
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Sales and Service Offices

Hewlett-Packard has sales and service offices around the world providing complete support for
Hewlett-Packard products. To obtain servicing information, or to order replacement parts, contact the
nearest Hewlett-Packard Sales and Service Office listed in Table 1-5.

In any correspondence, be sure to include the pertinent information about model numbers, serial
numbers, and /or assembly part numbers.

NOTE
Within the U.S.A., a toll-free phone number is available for ordering re-

placement parts. Refer to “Ordering Information” in Chapter 4,
o “Replaceable Parts”, for the phone number and more information.

Returning Instruments for Service

Service Tag

If you are returning the instrument to Hewlett-Packard for servicing, fill in and attach a blue service tag.
(Service tags are supplied at the end of this chapter.

Please be as specific as possible about the nature of the problem. If you have recorded any error
messages that appeared on the screen or have any other specific data on the performance of the
analyzer, please send a copy of this information with the unit.

Original Packaging

Befor shipping, pack the unit in the original factory packaging materials if they are available (see Figure
1-3). Original materials are available through any Hewlett-Packard office.

1-10
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,/
/f
| TEM QTY HP PART NO. DESCRIPTION
@ 1 9211-5118 CARTON-OUTER
@ 1 9211-5119 CARTON— | NNER
@ 1 5180-2369 CARTON-SL IDER
@ 2 5180-2370 FOAM PADS

Figure 1-3. Factory-Packaging Materials
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Other Packaging

CAUTION

Instrument damage can result from using packaging materials other
than those specified. Never use styrene pellets as packaging materials.
They do not adequately cushion the instrument or prevent it from shift-
ing in the carton. They cause instrument damage by generating static
electricity.

You can repackage the instrument with commercially available materials, as follows:
1. Attach a completed service tag to the instrument.

2. Install the front-panel cover on the instrument.

3. Wrap the instrument in anti-static plastic to reduce the possibility of damage caused by electrostatic
discharge.

4. Use a strong shipping container. A double-walled, corrugated cardboard carton of 15 9-kg (350-1b)
bursting strength is adequate. The carton must be large enough and strong enough to accommodate
the instrument. Allow at least three to four inches on all sides of the instrument for packing material.

S.  Surround the instrument with three to four inches of packing material, to protect the instrument and
prevent it from moving in the carton. If packing foam is not available, the best alternative is S.D.-240
Air Cap from Sealed Air Corporation (Commerce, California 90001). Air Cap looks like a plastic
sheet filled with 1-1/4 inch air bubbles. Use the pink (antistatic) Air Cap to reduce static electricity.
Wrapping the instrument several times in this material should both protect the instrument and
prevent it from moving in the carton.

6. Seal the carton with strong nylon adhesive tape.
7. Mark the carton “FRAGILE, HANDLE WITH CARE”.

8. Retain copies of all shipping papers.

1-12
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Table 1-5. Hewlett-Packard Sales and Service Offices

IN THE UNITED STATES
California

Hewlett-Packard Co.
P.O.Box 4230

Fullerton, CA 92631

(714) 999-6700
Hewlett-Packard Co.

301 E. Evelyn Ave.
Mountain View, CA 94039
(415) 694-2000

Colorado

Hewlett-Packard Co.
24 Inverness Place, East
Englewood, CO 80112
(303) 649-5000

Georgia

Hewlett-Packard Co.
P.O. Box 105005

2000 South Park Place
Atlanta, GA 30339
(404) 955-1500

Illinois

Hewlett-Packard Co.

5201 Tollview Drive
Rolling Meadows, IL 60008
(312) 255-9800

New Jersey

Hewlett-Packard Co.
120 W. Century Road
Paramus, NJ 07653
(201) 265-5000

Texas

Hewlett-Packard Co.
930 E. Campbell Rd.
Richardson, TX 75081
(214) 231-6101

1421 South Manhattan Ave.

IN AUSTRALIA

Hewlett-Packard Australia Ltd.
31-41 Joseph Street

Blackburn, Victoria 3130
895-2895

IN CANADA

Hewilett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec H9J 2X8
(514) 697-4232

IN FRANCE

Hewlett-Packard France
F-91947 Les Ulis Cedex
Orsay

(6) 907-78-25

IN GERMAN FEDERAL
REPUBLIC

Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140

D-6000 Frankfurt 56

(0611) 50-04-1

IN GREAT BRITAIN

Hewlett-Packard Ltd.
King Street Lane
Winnersh, Wokingham
Berkshire RG11 5AR
0734 784774

IN OTHER EUROPEAN
COUNTRIES

Hewlett-Packard (Schweiz) AG
Allmend 2

CH-8967 Widen (Zurich)
(0041) 573121 11

IN JAPAN

Yokogawa-Hewlett-Packard Ltd.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku Tokyo 168

(03) 331-6111

IN PEOPLE’S REPUBLIC OF
CHINA

China Hewlett-Packard, Ltd.
P.O. Box 9610, Beijing

4th Floor, 2nd Watch Factory
Main Bldg.

Shuang Yu Shu, Bei San Huan
Rd.

Beijing
28-0567

IN SINGAPORE

Hewlett-Packard Singapore
Pte. Ltd.

#08-00 Inchcape House
450-2 Alexandra Road
Alexandra P.O. Box 58
Singapore, 9115

4731788

IN TAIWAN

Hewlett-Packard Taiwan
8th Floor, Hewlett-Packard
Building

337 Fu Hsing North Road
Taipei

(02) 712-0404

IN ALL OTHER LOCATIONS
Hewlett-Packard Inter-Americas

3200 Hillview Avenue
Palo Alto, California 94304

&
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Table 1-6. Recommended Test Equipment (1 of 3)
. g : R ended | Verif. | Adj.
Equipment Critical Specifications ecoMmon;el Teslt Prolc.
HP 70000
COMPONENTS
Mainframe HP 71000 System Mainframe HP 70001A Vv vV
Test System Modules required to configure the HP 70900A HEF 70902A, Vv
Local Oscillator under test into a functioning HP 70903A,
spectrum analyzer. HP 70905A/6A,
HP 70908A
Frequency Standard | Aging: <10~ %/day HP 70310A \/
Output: 10 MHz, 100 MHz
Extender Module HP Series 71000 Extender Module HP 70001-60013 N
Display HP 71000 System Display HP 70205A/6A Vv
SIGNAL
SOURCES
Full Microwave Frequency Range: 2.7 -26 GHz HP 8340A/B 2V
Source Output Power: —30 to +5 dBm (leveled)
Aging Rate: < lﬂ_glday
Microwave Source Frequency Range: 30 MHz to 12.8 GHz HP 8340A/B AV V4
Output Power: —-3(; to +5 dBm (leveled)
Aging Rate: <107 " /day
Synthesized Source Frequency Range: 100 MHz to 500 MHz HP 8662A v v
Output Power: —30to +5 dBm (leveled) HP 8663A
Aging Rate: <10~ %/day HP 8340A/B
Level Generator Frequency Range: 20 MHz HP 3335A VvV
Amplitude Range: + 12 to —85 dBm
Amplitude Accuracy: <0.1dB
Function Generator Output: Sine, Square, Triangle Wave; 1.5Vp-p HP 3325A vV
DC Offset: 0 -2 Vdc
Freq. Range: 100 - 5 MHz
ANALYZERS
Calibrated Spectrum Frequency Range: 30 MHz - 19.6 GHz HP 8566B v VvV
Analyzer Preselected: >2 GHz (Upgraded with
Dynamic Range: >85 dB 16.785 or later
Minimum Resolution BW: 10 Hz firmware)
Log Fidelity error: < =1dB
(Must have external freq. reference input and
digital video averaging capability) (Requires
Calibration: refer to Chapter 3)
Spectrum Analyzer Frequency Range: 3.0 - 6.6 GHz HP 71200A, V v
Log Fidelity Error: < =0.1 dB HP 8566B
(Must have external freq. reference input) (Upgraded with
16.7.85 or later
firmware)
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Table 1-6. Recommended Test Equipment (2 of 3)

— Recommen Verif, | Adj.
Equipment Critical Specifications Modgl ded Test ProJc.
METERS
Power Meter Power Range: —20 dBm to + 10 dBm HP 436A, v ava
Accuracy: =0.02 dB HP 8902A Opt.
002
Power Sensor Frequency Range: 30 MHz - 20 GHz HP 8485A \V V4
Power Range —20to +10 dBm
Precision DVM Range: 0 - 10V HP 3456A v v
Accuracy: 10 uV
Digit Readout: > 5 1/2 digits
Voltmeter Range: 0 - 10V HP 3456A \/
. Accuracy: 10 pV
OSCILLOSCOPE
Oscilloscope BW: dc to 100 MHz HP 54111D v/ N/
Sensitivity: <5 mV/div
General: Dual Channel
Oscilloscope Probe 10:1 Division Ratio HP 10080A vV V4
MISCELLANEQUS
DEVICES
External Reference Output: 10 MHz HP 5061B, V4 v
Aging Rate: <10~%/day HP 70310A
Directional Coupler Directivity: >30 dB at 300 MHz HP 778D VvV
Power Splitter 10 MHz to 22 GHz HP 11667B V4
Power Supply General Perpose: 0 - 40V HP 6205C vV
Attenuator Attenuation: 20 dB HP 8491A \/
Option 20
Calibrated APC3.5 (m) HP 85037-60001
Open/Short
Termination Type N (m), 50Q Impedance HP 908A
CONSTRUCTED
TEST
EQUIPMENT
Resistive Divider Refer to the Chapter 4. V4
Sniffer Loop Refer to the Chapter 3. AV
300 MHz Upcon- Refer to the Chapter 3. v
verter
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Table 1-6. Recommended Test Equipment (3 of 3)
Equipment Critical Specifications Reco; ond'lgrded \':'?ar;: ;:g{:
SERVICE KIT
HP 71000 System N/A HP 70900-60002
Service Kit
LI%tIVIOduIe Service N/A HP 70900-60102
CABLES
Cable Assembly APC 3.5 (m) (m) (3 required) HP 8120-4921 V4 AV
Frequency Range: 100 MHz - 26 GHz
VSWR: <1.25
Length: 1 meter
Cable Assembly BNC (m) to SMB (f) (3 required) HP 8568060093 V \/
Cable Assembly BNC (m) to BNC (m) HP 10503A Vi V4
ADAPTERS
Adapter APC3.5 (f) to APC35 (f) HP 5061-5311 \/ v
Adapter Type N (f) to APC 3.5 (m) HP 1250-1750 \
Adapter Type N (f) to APC 3.5 (f) (2 required) HP 1250-1745 2V
Adapter Type N (m) to APC 3.5 (f) (3 required) HP 1250-1744 v/ \/
Adapter Type N (f) to BNC (m) HP 1250-0077 Vv
Adapter Type N (m) to BNC (f) HP 1250-1476 v v
Adapter SMA (f) to SMB (m) (2 required) HP 1250-0674 V4 £/
Adapter SMB (f) to SMB (f) (2 required) HP 12500672 / \/
Adapter SMB Tee (m) (f) (m) HP 1250-1391 \/ V4
Adapter BNC (f) to SMA (m) HP 1250-1200 vV AV
Adapter BNC (m) to SMA (f) HP 1250-1700 V AV
Adapter BNC (m) to BNC (m) HP 1250-0216 vV Vv
Adapter BNC (f) to dual banana plug (2 required) HP 1251-2277 V' vV
Adapter BNC Tee (f) (m) (f) HP 12500781 v/
Adapter BNC (f) to Alligator Clips HP 1250-1292 VvV
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Chapter 2

VERIFICATION SOFTWARE

Verification Software is the program designed to automate the module’s verification tests and
adjustment procedures. Included in this chapter is a step-by-step procedure to load the software and get
the verification tests or adjustment procedures underway. For more detailed information, refer to the
sections regarding individual menus. Listed below are the major divisions of this chapter.

General IfOrmation’ «oc o s v uw o5 oe S a i B9 55 3 B 858 50 6 6 e ma o b o 2-2
Computer Compatibility . . ... ... ... ... ... .. ... ... ... ... 2-2
Camputer Lanpuaee Compatibility: ..w o o6 5 s e s a s w e s o o 66 w0 s @ 5 @ 8 2-2
Printer Compatibility ..« co v s av s mnaiom s 63 900 8555 504 s 2-3
Typographic Conventions . . . . ... ... ... ... ... 2-3
Configuring the Hardware . . . . ... ... ... .. ... .. .. ........... 2-4
Installing Verification Software . . . . . . ... ... . ... ... ... . ... ... 2-5
Software Version . . .. ... ... . .. i 2-5
Module Verification Software Overview . . . . . . . ... ... .... Sk R W W R B R 8 2-8
Testing Multiple Modules' v v o s wsvvw vmas s wo v s s mal is oo 8450 8 2-8
Error Messages or Warnings Defined . .. ... .. ................ 2-8
Final Tests Defined . . ... ... ... ... . ... .. .. .. ... ...... 2-8
SIgle TOSIBDIEINOE - « oo o 5w o 0o 5 e & % 6o 6 5 8 8% 5§ 5 & 8§ & B 5 2-9
Printing TEStRESHIE o vv s 08 900 2 2 45 556 5 5 500 G 8 onsl m 0 vm o 32 0 s 29
IIBHINS & 4 i 95 5 505 £ 5 3 Bonen o m oo & o o s s 0 1n Swanet & % % s o B o o e & i G 2-10
Menu Structure . . . . .. . 2-10
Editand CommandScreenMenus . . ... ... ..... ..., 2-10
EditScreenMenu . . . . ... ... 2-10
CommandScreenMenu . . . . ... . ... ... ... 2-11

Cursor Keys and Menu Selections . . . ... .................. 2-12

Maiti MEHT ¢ 5 o5 60 6 500 5 55 500 55 mim m mor om0 s mt = e 0t o & n 2-12
Main Menu Softkeys . . . ... ... ... L L 2-12
MassIOBEE MEBBT: s wovsnae s n 8 %% 5 84 9A L 5 SHE BB 6 5 4 4 = - 2-12
Mass Storage Menu Edit Screen . . . . .. .. ... L. 2-13

Mass Storage Menu Command Screen . . . . . . .. .. ... ..., 2-14
Parapietet MIBIIE o oco v v oo m e 08 8 68 6 8 8 AU BB 5 S 0 508 % 5 4w el o o 2-14
Parameter Menu EditScreen . . .. .. ... . .. ... .. ..., ...... 2-14
Parameter Menu Command Screen . . . . .. .. ... ... ... .. .... 2-15
EquinmientMEIl « v «u vow v v o 0 5 5 % 0% 8 v 8505 5 855 595 5 5 5 n e 2-15
Equipment MenuEditScreen . . ... ... .. ..... ... ... ...... 2-15
Equipment Menu Command Screen . . . . . ... ... ... ... ... ... 2-16

Bt Calibratlon ety & v sov s v o ss w6 5 9 0 68 38 65555 65 o v o - 2-17
Edit Calibration Data Edit Screen . . . .. . ... ... ... ... ... ... 2-18

Edit Calibration Data Command Screen . . . . . . .. . ... ... ... ... 2-18
EIP-MSIB Addesss MEAT w2 o5 svs o 5 2 5% 5 8 8 098 255 55 55 5 e o e cor n o 2-18
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TTASEMVIBIE o o 5 v 0 oo o i v 8 50 o ol o el § B R @ B MR E W B R EE & U 5 Ao 2-19
Test Menu Command Screen . . . . . . . o i v i i e e e e e e e e e 2-20
Errorand Status Messages . . . . . .. ... ... ... ... 2-26

General Information

This documentation supports Module Verification Software, Revision A.02.00 or greater. Use this
software with slave modules that have an HP 70900A Local Oscillator as a master. A softkey-driven
menu and user-interface screens control the software. The disks included with this module provide
programs that test whether the module meets its characteristics for system operation.

The HP 709004 Local Oscillator Installation and Verification Manual contains configuration information
for predefined models of HP 70000 Modular Spectrum Analyzers. The software automatically reads
your system configuration data from the HP-MSIB (Hewlett-Packard Modular System Interface Bus) to
determine which system or modules you are using.

Refer to verification tests and adjustment procedures in this manual for individual test setups and test
descriptions. Chapter 1 contains a list of recommended test equipment.

Computer Compatibility

Module Verification Software is written in HP 9000 Series BASIC 4.0 and can run on the following
HP 9000 Series 200/300 computers. Minimum RAM requirement is 2.5 megabytes.

HP 9816 HP 9920 (with HP 35721A Monitor)
HP 9836 HP 9000 Series 300 computer

When using an HP 9000 Series 300 computer, a medium-resolution monitor and either an HP 98203C or
an HP 46020A keyboard are required. Due to the various keyboards supported, some minor text

differences appear in the menus and softkeys displayed on-screen. Refer to “Typographic Conventions,”
below.

COMPUTER LANGUAGE COMPATIBILITY

The software program runs on HP BASIC 4.0, or later, with the BIN files in RAM that are listed below.
A procedure for loading HP BASIC is provided in “Installing Verification Software” later in this chapter.

CLOCK HPIB
CS80 (optional — supports newer 10

Winchester disk drives) KBD
DISC (optional — supports microfloppies MAT

and older Winchester disk drives) MS
ERR PDEYV (optional — provides
GRAPH debugging features for
GRAPHX program development)

22
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In an SRM (shared resource management) environment, the following BIN files are also required:

DCOMM
SRM

NOTE

If you have set up some RAM memory for specific usage, be aware that
this program uses RAM memory Volume ":MEMORY, 0, 15". Move any
information stored at this Volume to another location before running
the Verification Software program.

PRINTER COMPATIBILITY

Module Verification Software supports any HP-IB printer; however, many of the printed test results
require a graphics printer. Graphical test results are not output to a non-graphics printer.

Typographic Conventions

This manual uses the following typographic conventions to represent key labels for both keyboard keys
and softkeys: text enclosed in [BRACKETS] represents keyboard keys; text enclosed in {braces}
represents softkeys. Text in this special typeface represents messages displayed on CRT, or text
that the user enters via the keyboard.

For simplicity in this document, we assume that you are using an HP 9000 Series 200 keyboard. Refer to
the list below if your keyboard key labels do not match the ones used in text.

Keyboard Key Labels Alternate Key Labels
[EXECUTEL < 5 5 5 6 5 5 5080 5 5 2 oo o o imme 5 % 0 om0 % % s 5 5 o 00 & 3 8 RETU
[ENTER] . . . . . . [RETU
[RUN] . ... press [SYSTEM], then {RUN}
[CONTINUE] . ... .. ... .. press [SYSTEM], then {CONTINUE}
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Configuring the Hardware

PROCEDURE

[F8]

2-4

Connect the HP 70000 Modular Spectrum Analyzer to the computer port determined by the
following criteria:

a.

For computers with an HP 98624A HP-IB Interface, connect your analyzer to the port labeled
HP-IB SELECT CODE 8. Check that the address switch on the HP 98624A HP-IB Interface

board assembly matches the HP-IB controller device address. If needed, refer to the HP 9000
Series 200/300 Peripheral Installation Guide, Volume 1.

. For computers without an HP 98624A HP-IB Interface, connect the HP 70000 Modular Spectrum

Analyzer to the port labeled HP-IB SELECT CODE 7.

Connect the HP-IB cables from the test equipment to the computer’s HP-IB SELECT CODE 7 port.

. Use a 0.5 metre HP-IB cable (HP 10833D, or similar cable) to connect the external disk drive’s

HP-IB to the HP-IB SELECT CODE 7 port.

NOTE

Occasionally disk drives exhibit unpredictable behavior when sharing
the HP-IB with instruments. If you find this occurring, assign the disk
drive to a separate HP-IB select code port.

Set the external test equipment and the HP 70000 Modular Spectrum Analyzer line switches to ON.
Allow the equipment to warm up as specified for the verification tests or adjustment procedures.

Turn the disk drive (if used) and computer ON.
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Installing Verification Software

Use the following steps to get the program loaded and running. Later sections of this chapter contain
more specific program-operation information.

Two assumptions are made with the Module Verification Software. One is that you are using standard
HP-IB addresses for the active devices of the microwave test station. The second is that all passive

devices for the microwave test station are available. If either of these assumptions is inaccurate, you are
prompted for data during program execution.

SOFTWARE VERSION

View the version number of the software program after loading the first program disk. Look in the
right-hand side of the initial display. Specific numbers vary, but the version number looks like this:

Rev. A.02.00

Locate the program part number printed on the disk labels.

Procedure

1. Load BASIC 4.0 or later, with the appropriate binaries, into an HP 9000 Series 200/300 Computer.
If necessary, refer to an HP BASIC reference manual.

CAUTION

Make backup copies of all write-protected disks. If the program data
on an individual disk should become altered, it cannot be ordered
separately. The entire set of disks must be ordered to replace any one.

[

- Assign the MSI (mass storage is) to the drive you will use as the default drive. As an example,
assigning the MSI to a disk drive looks like this:

MSI *:,700,0"

L

. Insert Executive Disc 1 into the assigned default drive. Type the following command line:

LOAD "MOD_VERF",1

o

- Press [EXECUTE]. The software version number appears in the screen that is next displayed.

Lh

- Follow the on-screen prompts and load Executive Disc 2. Press [CONTINUE]. Loading Executive
Disc 2 may require up to two minutes.
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NOTE

Be sure the Executive Disc 3 you load is the disk that belongs with the
module you wish to test.

6. Replace Executive Disc 2 with Executive Disc 3, then press {PROCEED}. If the date and time
prompt appears, enter the date and time in the specified format. (This message appears only if date
and time are not current.)

7. If you are using your module’s software for the first time, a message appears stating that mass
storage data is needed. Press {PROCEED} and follow the on-screen prompts to create a mass
storage data file. Once mass storage data is stored, this message will not reappear.

8. An error message may be displayed at this point. If the DUT (device under test) does not match the
module listed in the HP-MSIB Address Map, or if the software you are using belongs to another
module of your system, refer to “Error Messages” at the end of this chapter to determine a course of
action.

9. Load the Operating Disc as directed. The Operating Disc probably needs to remain in the drive
specified as the MSI default drive. Load the Driver Discs into the drive specified on-screen.

10. Load all Driver Discs. Insert each Driver Disc and press {PROCEEDY}. This process may require up
to six minutes.

11. If you have not entered serial numbers for passive devices that require calibration data for test
purposes, on-screen prompts request the data now. Enter the data via the Calibration Data screen.
Press {CREATE} to access this screen. For a detailed explanation on entering calibration data,
refer to “Edit Calibration Data” in this chapter. Enter the serial number for each device specified, or
bypass the device to continue if it is not used now. After entering and storing data for passive
devices, this prompt screen will not reappear.

NOTE

In the future, you can access calibration data stored on Operating
Discs, rather than enter the data for passive devices of a given serial
number each time you begin testing. The program displays any addi-
tional passive devices requiring serial numbers and calibration data.
Serial numbers are only required for passive devices that need their
calibration data stored on the Operating Disc. You are prompted to
enter serial numbers for these devices only.

12. You may perform any of the items listed below after satisfying the above conditions:

® Select {FINAL TEST} to perform procedures for which the required test equipment is present,
automatically.
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® Press {equipment menu} and return to the Equipment Menu. From here you can modify the
status of the equipment in the menu (make it unavailable, readdress it, change the private bus,
etc.). Refer to “Equipment Menu” under “Menu” in this chapter.

® Press {test menu} to choose between verification tests or adjustment procedures. If you have
already entered either the verification test or adjustment menus, the screen allowing you to
choose one or the other does not reappear. To retrieve the Test or Adjust selection screen, select
{main menu} from the Test Menu softkeys. In the Main Menu, press {RESTART}. Be aware
that pressing { RESTART} purges status information for any tests you have already run. You
determine individual tests or individual adjustments to perform via the menu you select.

® Press {MAIN MENU} to customize your test process via any other menu.

2-7
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Module Verification Software Overview

TESTING MULTIPLE MODULES

Verification Software tests only one module at a time. If you have more than one module to test in your
system, test them separately. If you have tested a module and want to change the module being tested
without turning off the controller, follow the steps below.

1. Get to the Main Menu, then press {equipment menu}.

2. In the Equipment Menu edit screen, move the item indicator to the Device Model number column
next to the Module Under Test.

3. Press {SELECT}, modify the model number, and press [ENTER].
4. Press {DONE}, then {main menu}.

5. From the Main Menu, press {test menu}. If ERROR MESSAGE: Selected instrument under test
is ; but the software supports the module appears, press either {RELOAD}
and follow the on-screen prompts to load test software, or { CHANGE DUT]} to gain access to the
Equipment Menu or HP-MSIB Address Menu. From the Equipment Menu, you can select the
module under test’s model number and modify it to the module number of the software now loaded.
From the HP-MSIB Address Menu, select the module to test that matches the software you already
have loaded. Otherwise, press {ABORT}.

ERROR MESSAGES OR WARNINGS DEFINED

There are three kinds of error messages or warnings generated by the program.

® One appears briefly at the bottom of the CRT display. The program then goes automatically to a
menu that asks you for corrections or modifications.

® Another type of error message begins with ERROR MESSAGE and provides special softkeys. These
errors are user-correctable and anticipated by the program. There is usually a Possible Fix
message displayed to help you clear the problem.

® The final type begins with ERROR and provides no special softkeys. The message informs you of an
unanticipated error. There is no suggested fix displayed. If you cannot recover from one of these
errors, please contact your Hewlett-Packard Sales and Service Office.

FINAL TESTS DEFINED

Tests defined as Final Tests are a subset of all available verification tests for a given module.
Completing these tests verifies 2 module’s electrical performance. Once a module has passed the final
tests, install it into any mainframe and expect performance within its specified characteristics. Perform
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tests classified as Additional Tests after troubleshooting or adjustments to be sure of the proper
operation of specific assemblies. The {FINAL TEST} softkey has no defined purpose while performing
adjustments.

SINGLE TESTS DEFINED

You may select individual tests with this program. Refer to “Test Menu” under “Menus” in this chapter
for a description of selecting individual tests. As explained in “Final Tests,” specific assembly
performance is checked by running assembly-associated performance tests. Refer to Chapter 5,

“Troubleshooting,” for a cross-reference of tests to perform versus assembly adjusted, repaired, or
changed.

PRINTING TEST RESULTS

The program shows whether each procedure passed or failed. You may configure the computer
operations to format and print test results via the Parameter Menu. If an HP-IB printer is on the bus
and an address is provided in the Equipment Menu, and you configured the Parameter Menu to print

test results, the program automatically prints the test results. The printout includes a title and summary
page.

The title page lists the following data:
® Module software used and the test date
® Serial number of the module tested
® Firmware version of the module tested
® Power line frequency
® Test person’s identification

e Test equipment model numbers and names, addresses, and ID or serial number.

The Summary Page lists total test time beside the titles of tests performed. The Summary Page also
includes test results beneath one of the following categories:

® Not all Final Tests have been completed.. .etc.
® The following Final Tests need to be completed:
® The following tests showed insufficient performance:
® The following tests met the appropriate requirements:

® The following additional tests were not completed:
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Menus

MENU STRUCTURE

The first menu presented allows you to go to the Main Menu, to begin Final Tests, or to return to the
Equipment Menu. From the Main Menu, access any of the following menus:

Menu Page
Main Menu . . . . .. e e e e e e e e e e e e e e e e e e e e e e 2-12
Mass Storage Menu . . . . . . ... e e e e e e 2-12
Parameter Menu . . . . . . . . . . e e 2-14
EOpMEnEMEml  cov o v s wvw o % o o 6 % %0 % ¥ 5 0% 6 @ 88 WIS B S A0S K8 e 3 2-15
BditCalibratiofi DatE . o ouov v 5 v 5 4 5m 5 8 5 078 8 5 5 5 % 8 8% e # 9 ¥ e s 2-17
HE-IB-AddresSMenill :::miss s sn e ds s mie s o586 &0 5w a3 § A o 2-18
TESEMENIL % 5 5 5 505 0 5 it 5 i cooms = 8 smiernn = o o posss 5 5 o o o = % 08 sl 5 & & fowis 3 2-19

Except for the Test Menu, these menus are configuration menus through which you initialize the
software for program operation. Via these menus, you enter information about disk drives, environment
conditions, test equipment, the module under test, etc. Refer to the information following the menu
name in this chapter for details.

In the Test Menu, you select and execute module-related procedures. The Test Menu provides some
testing options. Refer to “Test Menu” in this chapter for details.

The Mass Storage Menu, the Parameter Menu, and the Equipment Menu have two menu screens. One
is the edit screen, the other is the command screen. (The previously mentioned menus use only the
command screen.)

e In edit screens, you can edit displayed data or input data to the screen.

® In command screens, you may perform various menu-specific functions, which include storing
edited data, selecting test mode, accessing the help screen, accessing the Main Menu, etc.

EDIT AND COMMAND SCREEN MENUS

The following softkeys are present for menus that appear in Figures 2-1 through 2-4. Not all of the
menus have edit screens, but all have command screens. When softkey labels are written in lowercase
letters, a sub-level softkey menu exists for that particular softkey. Softkey labels written in uppercase
letters indicate there no further sub-level softkey menus exist for that softkey.

Edit Screen Menus

The following softkeys are present for edit menus that appear in Figures 2-1 through 2-4.
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{SELECT} either one of these keys appears in the Edit Menu. {SELECT?} activates the column
or item where the cursor is located, while {SELECT/TOGGLE} activates predefined
{SELECT/ choices in the menu.

TOGGLE}

{DONE} exits the edit screen, then displays the menu’s command screen.

Command Screen Menus

The following softkeys are present for the command menus pictured in Figures 2-1 through 2-4. An
additional softkey, {edit cal data}, appears only in the Equipment Menu Command screen. Refer to
“Equipment Menu Command Screen” for information about this softkey.

{main returns you to the Main Menu. Refer to “Main Menu” for details.

menu}

{EDIT} appears if there is an edit screen in the menu you are working in. Pressing this key
returns you to the menu’s edit screen.

{STORE}' appears if you have data that needs to be stored on the OPERATING VOLUME.
The HP-IB Address Menu does not require this softkey, therefore it does not
appear in that command menu.

{CREATE}

{REPEAT}

{ABORT}

appears if you tried to store data without an existing file available.
{CREATE} activates the store function and creates a file on the
OPERATING VOLUME.

appears if the correct Operating Disc containing calibration data is not in the
disk drive. This key allows you to insert the Operating Disc into the disk
drive and try again.

displays the Main Menu screen. The { ABORT?} softkey is available for some
special task screens, but not in the Main Menu screen. Pressing {ABORT} a
time or two returns you to the Main Menu screen. From the Main Menu,
you may press {quit} to return to BASIC command. If you happen to press
{ABORT?} before the Main Menu is displayed at all, you are prompted to
press the [RUN] key. Press [RUN] to return to where you were when you
pressed {ABORT}. If you press {ABORT} or {ABORT TEST} during a
performance test, the Test Menu appears and offers the selections {quit} or
{main menu}.

{HELP} accesses menu and softkey descriptions. Listed below are softkey selections and
functions available via this softkey.

{NEXT PAGE}
{PREVIOUS PAGE}
{PRINT HELP}
{DONE}

takes you to the top of the next available menu page.
returns you to the top of the preceding menu page.
generates a printout of help-screen information.

returns you to the command or edit screen of the menu you were previously
m.

{quit} displays the quit screen. This softkey is available only from menu command screens.
After you press {quit}, you are asked if you really want to return to BASIC
command. The following two softkey selections are available via the {quit} softkey.
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{YES} stops the program, retains any data files you stored before pressing {quit},
and returns you to BASIC command. (If the Operating Disc has not been
removed, you can press [RUN] to restart the program and return to the
Main Menu. The program retains all previously entered and stored data.)

{NO} displays the edit screen of the previous menu, or the command screen if
there is no edit screen.

Cursor Keys and Menu Selections

When a cursor is present, use either the cursor arrow-keys or the RPG (rotary pulse generator) knob to
position the cursor at the column item you wish to edit.

NOTE

In most cases, there are more selections available than are displayed
on-screen. Be sure to move the cursor to the right and down as far as
you can. {NEXT PAGE} and {PREVIOUS PAGE} keys are provided to
speed your vertical searches.

MAIN MENU

From the Main Menu screen you can access all other menus. There is no edit screen for this menu.
Figure 2-1 illustrates the Main Menu softkey organization.

Main Menu Softkeys

Aside from the common softkeys, there are two special softkeys presented in the Main Menu. One is
{FINAL TESTS}, which begins the final test sequence for a module. The second is the {RESTART}
softkey. Press {RESTART} to reconfigure the program and retest a module, or to test a different
module. Pressing this key affects the test status column of both the Test Menu edit screen and HP-MSIB
address screen. The remaining Main Menu softkeys include {mass storage}, {parameter menu}, and
{equipment menu}. Each of these menus is explained in detail in their sections of this chapter.

If you have stored calibration data on another HP 70000 Software Product Operating Disc, replace your
current Operating Disc with that one and access the data. Be sure to return the Operating Disc
belonging with your module under test to the default drive.

MASS STORAGE MENU

The BASIC operating system can use a number of mass storage devices. These include internal disk
drives, external disk drives, and SRM systems. You are prompted to assign the areas where the program
stores system and operation data. You do this by assigning Volume Labels to an msus (mass storage
unit specifier). An msus is a string expression that points to a mass storage location. A mass storage
Volume is composed of one or more files. Files are data items or subprograms. A Volume might consist
entirely of files on a floppy disk, or some number of files on a small portion of a hard disk. The Mass
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Storage Menu lists Volume Labels that show the location of certain types of program information.
These Volume Labels are explained below.

e DATA is where the test results are temporarily stored.
e ERROR LOG is where unanticipated errors are recorded for possible future use.

e OPERATING is where all the program data is stored.

The program retrieves specific information from the following Volume Labels:

e SYSTEM contains the Executive Disc 3 program code. There must be an msus assigned to this
Volume Label.

o OPERATING contains the menu files and calibration data.

e DRIVER DISC contains the Driver Disc program code. There must be an msus assigned to this
Volume Label.

e TEST DISC contains the module performance test or adjustment procedures programs.

o ADJUST DISC contains the module adjustment tests or any applicable adjustment procedures.

Volume Labels each have a default msus. From the Mass Storage Menu, you can reassign the current

msus or directory path designation to another designation. You cannot edit Volume Labels, but you may
edit their msus designations and directory path data fields.

Mass Storage Menu Edit Screen
The Mass Storage Menu softkeys and their functions are described below.
{SELECT} activates the column item where the cursor is located.
{DONE} exits the edit screen, then displays the Mass Storage Menu command screen.

1. Use either the keyboard arrow keys or the RPG knob to locate the cursor next to the column item

you wish to edit. (Be sure to check column items to the right- or left-hand side of the CRT, shown by
more.)

2. Press {SELECT}. Key in the new location (msus or Directory Path). Press [ENTER] when data
entry for the selected item is complete.

NOTE

Leave the Directory Path field blank unless you are using an SRM sys-

tem, or HP BASIC 5.0 (or later version) that uses directory path hierar-
chy.

3. Repeat steps 1 and 2 until you have finished editing. Press {DONE} to display the Mass Storage
Menu command screen.
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The Data Volume is predefined to use RAM DISC " :MEMORY, 0, 0". If this RAM disk is not initialized
to at least 1040 records, or contains additional files not required by module verification, BASIC error 64
may occur. Either reinitialize the RAM disk or use the Mass Storage Menu edit screen to select another
medium.

Mass Storage Menu Command Screen

From the command screen, you can press {STORE]} to save the edited data. Saving Mass Storage Menu

data for the first time causes an error message prompting you to create a file. Do this simply by pressing
{CREATE}.

Next, press {main menu} to return to the Main Menu screen, or Press {EDIT} and return to the Mass
Storage Menu edit screen.

PARAMETER MENU

You may determine some operating conditions of the software program in the Parameter Menu. You
can select the printer and its output parameters, decide whether you want the program beep feature on
or off, include a message on the test-results output, etc. Use the {SELECT/TOGGLE} softkey to select
the parameter item and enter data, or toggle to a predefined state. The parameter items and their
appropriate selections are defined below.

Parameter Menu Edit Screen

2-14

Results Your choices are Screen or Printer. Press {SELECT/TOGGLE}. When Screen is
sent to:  displayed, the test results appear on the CRT. When Printer is displayed, test
results are displayed on-screen and printed out.
Output  Your choices are Graph or Table. Press {SELECT/TOGGLE}. When Graph is
Format: displayed, test results are generated in a graph format if appropriate for the
particular test results (a graphics printer is required if Printer and Graph are both
selected). When Table is displayed, the test results are output in a table format.
Printer Lines allowed are from 50 to 70. Press {SELECT/TOGGLE}. Enter a number from
Lines: 50 to 70 to set the number of lines per printed page.
Line Valid frequency selections are 50, 60, and 400 Hz. Press {SELECT/TOGGLE} until
Frequency: the power line frequency for your system is displayed. The line frequency value
affects some test results.
Beeper to  Your choices are Yes or No. Press {SELECT/TOGGLE}. When Yes is displayed,
be the warning and time-lapse reminder beeps are activated. When No is displayed, the
activated: program’s beep feature is disabled.
Verify  Your choices are Yes or No. Press {SELECT/TOGGLE} to indicate your choice.
equipment Yes causes the program to verify the presence of each instrument on HP-IB at the
on HP-IB: address shown in the Equipment Menu. Select No to bypass this feature.
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Test Press {SELECT/TOGGLE}, then enter your name or ID number to include it on
person’s the output report.
ID:

Number Lets you include a printed message with the test results. Depending on the program,
lines you can enter up to 30 lines, with no more than 30 characters per line. Enter the
added: message you wish to have printed in this screen by selecting User Line.

User Line:

1. Position the cursor to the left-hand side of a User Line in the menu. Press
{SELECT/TOGGLE}.

2. The prompt, Enter additional information, appears. Type in your message (up
to 30 characters per line), then press [ENTER].

3. After you have entered your message, reposition the cursor at Number lines added:.
Enter the number of user lines your message occupies, then press [ENTER].

Parameter Menu Command Screen

Press {DONE} when you are finished with the Parameter Menu edit screen. The next screen displayed

is the command screen. Press {STORE} to save any edited Parameter Menu data, {EDIT} to return to
the edit screen, or {main menu} to return to the Main Menu screen.

Saving Parameter Menu data for the first time causes an error message. The message prompts you to
create a file. Do this simply by pressing {CREATE}.

EQUIPMENT MENU

The Equipment Menu edit screen displays a list of all the equipment required to test your DUT
completely. Next to each DEVICE TYPE in the equipment list is a column labeled DEVICE MODEL
for the model number, ADDRESS for the HP-IB address, SERIAL or ID NO. (for example, calibration

lab number), and PRIVATE BUS for private bus designation (as for HP 8756/7A Network Analyzers,
ete):

Chapter 1 contains a table of required test equipment. Using preferred models of test equipment
assures the most complete verification and adjustment testing. Refer to the verification tests and
adjustment procedures in this manual for individual test descriptions and test setups.

Equipment Menu Edit Screen

From the Equipment Menu edit screen you can enter data about your test equipment. You cannot edit
the DEVICE TYPE column.

You may use either the cursor arrow keys or the RPG knob to position the cursor at the column item
you wish to edit.

1. Edit a DEVICE MODEL item by locating the cursor beside the model number you wish to edit.
Press {SELECT}, type the model number, then press [ENTER].



VERIFICATION SOFTWARE HP 70900A

2. Edit an ADDRESS by locating the cursor beside the address you want to edit. Press {SELECT}, edit
the address, then press [ENTER].

If the DEVICE MODEL has no address in the ADDRESS column, Missing ETE is included in the
Status column next to the tests that required the device. Tests tagged with Missing ETE are not
performed.

Valid active device addresses are restricted to the following ranges:
e 700 to 730 and 800 to 830 for an HP 70000 Modular Spectrum Analyzer master module

e 700 to 730 for any other device type

These three-digit HP-IB address include the HP-IB select code and the actual HP-IB address. For
example, an HP 70000 Modular Spectrum Analyzer HP-IB select code of 8 and an HP-IB address

of 21 yields an address of 821. The addresses of DUTs that function as slaves should match their
master device’s address.

Address passive devices (non-programmable devices such as sensors, directional bridges, and
detectors) as either Available or Not Available. For some of the passive devices, entering
Available in the address column requires entering calibration data and a serial number for the
device. The calibration data for a passive device is stored on Operating Discs.

Passive devices tagged Not Available in the address column cause Missing ETE to be printed
next to the test names on the test results that are output for any procedure that required the
missing device. Tests tagged with Missing ETE are not performed.

3. Edit a SERIAL NUMBER by locating the cursor beside the serial number. Press {SELECT}, enter
the new serial number (10 digits or less), then press [ENTER]. Some passive devices that have
Available displayed in the address column must also have a serial-number entry.

4. Enter 19 in the PRIVATE BUS column if you are to use a Microwave or Full Microwave source with
a network analyzer. Configure these instruments by connecting the source’s HP-IB cable to the
network analyzer’s SYSTEM INTERFACE connection.

a. Move the cursor through the DEVICE TYPE column until you reach the Full Microwave or
Microwave source, then move horizontally to the PRIVATE BUS column.

b. Enter 19 and press [ENTER]. The program enters the ADDRESS column data for the selected

source when 19 appears in the PRIVATE BUS column. Nineteen is the only allowable address
for sources on a private bus. Refer to the network analyzer’s manual for addressing information.

Equipment Menu Command Screen

After you have finished editing the Equipment Menu, press {DONE} to enter the Equipment Menu
command screen. Press {STORE} to save the edited data.

Saving Equipment Menu data for the first time generates an error message prompting you to create a
file. Do this simply by pressing {CREATE}.

This command screen displays the following additional softkeys:
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{edit cal
data}

{NO
ADDRESS}

5

2,

displays the Select Passive Device screen. From this screen, move the cursor to the
passive device that needs its calibration data edited. Press {SELECT}, then enter
the required data. Refer to “Edit Calibration Data” for more information.

appears only if the program cannot find an instrument at a specified HP-IB address.
To check which instruments are not responding, follow the steps below.

Access the Equipment Menu edit screen.

Scroll the ADDRESS column for flashing addresses, then be sure that the instrument
is on.

. {SELECT} the flashing address and either correct the address or press {NO

ADDRESS} to delete the fault-address from the edit menu.

NOTE

Either exiting the Equipment Menu or entering the Test Menu
causes the program to search the addresses in the Equipment
Menu for instruments assigned to HP-IB, if this feature is selected
in the Parameter Menu.

Press {main menu} to return to the Main Menu, or {edit cal data} to enter
calibration data for passive devices. Pressing {edit cal data} displays the Select
Passive Device screen. Refer to the following section for more information.

EDIT CALIBRATION DATA

The Select Passive Device screen displays all passive devices needing calibration data entered. Press
{edit cal data} to enter the Select Passive Device screen. The program requires calibration data for
some of the passive devices listed in the Equipment Menu edit screen.

NOTE

Selecting a passive device needing a serial number generates a prompt
requesting that you enter the number via the Equipment Menu. If you
have formerly entered calibration data for a passive device of a given
serial number and you would rather not reenter the data, replace your
current Operating Disc with one containing data for passive devices
from previous testing. Press {REPEAT} to access the calibration data
from that disk. If you only need to enter the passive device’s calibration
data, press {CREATE} to enter the Edit Calibration Data screen, then
begin at step 4.

1. Locate the cursor beside the device and press {SELECT}. The next screen displayed allows you to
delete or edit data related to the passive device.
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NOTE

Not all frequencies are listed on the screen at once. Be sure to enter
calibration data for frequencies listed on the next pages of the display.

2. If you edit the factory default FREQUENCY or CAL FACTORS values, enter valid calibration
factors for each frequency edited.

NOTE

You must enter a frequency and calibration factor for 10 MHz and 300
MHz, even if the device has no factor listed at 10 MHz or 300 MHz. Enter
the values from the list of valid factors, below. Other frequencies out-
side the normal range of the device may also be required. Prior to using
your device, you may need to calibrate it at these frequencies to ensure
accurate measurement results.

Passive Device Calibration Factors
WANEES & vcac o 5w oo w0 o st o0 0 0 5 00 e i 0 S0t &6 @ 0 Ol B B B TOBME B G U § 8 16 to 24 dB
Diteetional Complers: « « wov v s s mussamm s s smmg 25 v e B 888 509 55 i 8to 11dB
NOSSSOMCER « s wov wn oo v 84 4 W IS PSS S HW § IRV B2 58 3.4 45 s 12 to 16 dB
SEHSOTE e v o 5 5w § 5 v & 5 5 &l5 4 0.3 to 1.6 (stored as a percentage by the program)

Edit Calibration Data Edit Screen

1. Move the cursor to a column item and press {SELECT}. Enter the new frequency or calibration
factor, then press [ENTER]. (It is not necessary to enter new frequency values in numeric order. The
program sorts them before storing them on the Operating Disc.)

2. To delete an item, move the cursor to the column item. Press {SELECT}, clear the line, then move

to another item. Repeat the above process as needed to edit frequency values or calibration data for
any passive devices.

Edit Calibration Data Command Screen

1. After you have entered the necessary data, press {DONE}. The Equipment Menu command screen
is displayed.

2. From the command screen, you can press {main menu} when you are ready to continue with the
program.

HP-MSIB ADDRESS MENU

The HP-MSIB Address Menu lists the names and HP-MSIB addresses of the modules in the HP 70000
Modular Spectrum Analyzer that you may select to test. The HP-MSIB address of the master and the
system are the same. In other words, the address of the master module determines the address of the
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system. For information on configuring the software to test a specific module, refer to “Equipment
Menu” in this chapter.

There is no edit screen for this menu. The command screen has a {SELECT MODULE} softkey but
requires no {STORE} softkey. Locate the cursor next to the module you wish to test. Press {SELECT
MODULE}. Be sure the module selected here matches the Module Under Test listed in the Equipment
Menu.

TEST MENU

Pressing {test menu} from the Main Menu screen accesses the Test or Adjust selection screen. If ERROR
MESSAGE: The is listed as the DUT in the Equipment Menu, but the is selected in
the HP-MSIB Address Menu appears, the possible fix information suggests you select either {MODIFY
MODULE} to enter new ROM data or {CHANGE DUT} to select the module you wish to test.

If you press {MODIFY MODULE}, on-screen commands help you change the model and serial number
to the module you want to test. If you press { CHANGE DUT]}, go either to the Equipment Menu to
change the model number or to the HP-MSIB Address Map to select the module number you want to
test.

To begin the testing process, select {TEST} to run verification tests or {ADJUST} to perform
adjustments procedures. Press {main menu} to return to the Main Menu.

If you have pressed {FINAL TEST}, and wish to get to the adjustment procedures, press {main menu},
{RESTART}, {TEST MENU}, then {ADJUST}. If you are in the adjustment procedures and want to
get to the verification tests, press {main menu},{ RESTART}, {TEST MENU}, then {TEST}.

CAUTION

Pressing either {RESTART} or {equipment menu} any time after test-
ing begins purges Test Menu Status column information. Selecting a
new module to test in the HP-MSIB Map Screen Menu also deletes the
Status column data. The assumption is that verification-test status will
most likely be modified if you are moving between modules, ETE model
numbers, or to the adjustment procedures.

After selecting Tests, the names of the verification tests are displayed. Review the Status column for
tests performed.

Additional test equipment is required to perform tests beside which Missing ETE is listed. To review
which additional test equipment is required, locate the cursor beside the test name, then press {SINGLE
TEST}. The Missing ETE screen displays the missing test equipment for that test.

A message stating that calibration data for passive devices is missing may also appear. If the correct

Operating Disc is in the default drive, store the calibration data there. Press {CREATE} to build the
data file. After the problem is cleared, the Test Menu is displayed.
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Test Menu Command Screen

The Test Menu only has a command screen. It deviates from the command screen formats previously
described. The following list defines the softkeys available in this menu.

{FINAL begins the final test sequence. Final tests are the ones required to verify module
TEST} operation. There are additional tests that can be selected as well. (Review the Test
Menu Test Name list for all available tests.) During the final test sequence, the keys
listed below are also available.

{END SEQUENCE} interrupts the test sequence at the end of the test in progress. The Test
Menu is displayed with an additional softkey labeled {RESUME
TESTING}. Press this key to resume the test sequence where the program
left off.

{ABORT} ends the testing process and displays the Test Menu. From there you may
choose some other action.

{RESUME allows you to continue the final test sequence after you have pressed {FINAL
TESTING} TEST} followed by {END SEQUENCE]}.

{SINGLE lets you select an individual test to run. If Missing ETE is listed in the Status
TEST} column, you can review which test equipment is missing. Locate the cursor beside
that test name, then press {SINGLE TEST}. The Missing ETE screen is displayed.
If you choose to return to the Test Equipment Menu via the Test Menu to install the
missing test equipment, you lose the status of any tests that have run. To run a single

test that has the necessary ETE, locate the cursor beside the test name and press
{SINGLE TEST}.

{multiple softkey lets you organize a group of tests sequentially. Locate the cursor beside the
test} test you want to run. Press {SELECT?} to assign the first number of the series to
that test. Continue to locate the cursor and press {SELECT} until you have
organized the tests you want to run. Press {END LIST} when you are ready to begin
testing. During testing, the following softkeys are also available.

{END SEQUENCE} interrupts the test sequence at the end of the test in progress, then displays
the Test Menu.

{ABORT} ends the testing process and displays the Test Menu. From there you may
choose some other action.

{repeat softkey allows you to select a test sequence (you determine the quantity and order).
mult.} The tests loop through this sequence until you decide to stop them. Locate the
cursor beside the test you want to run, press {SELECT}, move the cursor to the
next test, press {SELECT}, etc. Continue selecting tests until you are ready to begin
testing. It is acceptable to select the same test for repeated testing. Press {END

LIST} to start the test sequence. During testing, the following softkeys are also
available.

{END SEQUENCE} interrupts the test sequence at the end of the test in progress, then displays
the Test Menu.
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{ABORT} ends the testing process and displays the Test Menu. From there you may
choose some other action.

{more toggles between {SUMMARY]}, {select output}, and {PURGE CAL DATA} and
keys} the previously explained Test Menu command screen softkeys.

{SUMMARY} gives you a printout of the current test(s) run.

{select output} chooses an output device. You can print test results by pressing
{PRINTER}, or you can print the current display by pressing {SCREEN}.
Press {RETURN} to return to the previous set of softkeys in the Test Menu
command screen.

{PURGE CAL DATA} Pressing this softkey deletes stored calibration data for the spectrum
analyzer and any other calibration routines used for testing. Before module
verification tests can be run again, equipment calibration routines have to be
redone.
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Main Menu

FINAL TESTS

mass storage

Mass Storage Menu

parameter menu

Edit Screen
See figure 2-2

Parameter Menu

equipment menu

Edit Screen
See figure 2-2

Equipment Menu

HP—-MSIB map

Edit Screen
See figure 2-3

HP—MS 1B Address Menu
Command Screen

test menu

See figure 2-3

TEST Test M
es enu
QDQUS; Corrmand Screen
HLCH A, ) See figure 2—4
RESTART
HELP
‘ NEXT PAGE
quit
PREV IOUS PAGE
YES PRINT HELP
Mo DONE

Figure 2-1. Main Menu Softkeys
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Mass Storage Menu
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Mass Storage Menu Parameter Menu
Edit Screen Edit Screen
See Figure 2-1 See Figure 2-—1

PROCEED* REPEAT*
mass storages= PROCEED #
SELECT SELECT/TOGGLE
DONE DONE
NEXT PAGE |
PREV|0OUS PAGE Parameter Menu

Command Screen EDIT
STORE
EDIT main menu CREATE
STORE HELP REPEAT
main menu |CREATE quit ABORT
HELP REPEAT YES
quit
ABORT NO NEXT PAGE
YES
L= PREVIOUS PAGE
NO
NEXT PAGE PRINT HELP
PREVIOUS PAGE DONE
PRINT HELP

* Present when the program does not find a file on the Operating Disc.

Figure 2-2. Mass Storage Menu and Parameter Menu Softkeys
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Equipment Menu HP-MS B
Edit Screen Address Menu

See Figure 2-1

Corrmand screen

* Present when the program does not
find a file on the Operating Disc.

** Present only when there are passive
devices with data.

*** Present only if there is more than
one module available for testing.

*+x** Present if program cannot find
instrument at specified HP—-IB address.

CREATE =

See Figure 2—1
REPEAT*
PROCEED=* SELECT MODULE==#=x
ABORT* main menu
HELP
SELECT
DONE quit NEXT PAGE
NEXT PAGE YES PREVIOUS PAGE
PREVIOUS PAGE NO PRINT HELP
DONE
Equipment Menu
Comrmand Screen
BRI
STORE
edit cal data=*= | CREATE
REPEAT
main menu ABORT
HELP Equipment Menu
] Select Passive
quit Device screen
YES
NO NEXT PAGE SELECT
PREV IQUS PAGE
PRINT HELP DONE
DONE Cal Data
NO ADDRESS**#*% Edit Screen

REPEAT =

ABORT %

SELECT

DONE

NEXT PAGE

PREVI0US PAGE

Figure 2-3. Equipment Menu and HP-MSIB Map Screen Menu Softkeys
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Test Menu
Command Screen

See Figure 2-1

FINAL T
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RESUME

ABORT
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SINGLE
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TEST

ABORT
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multiple tests
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repeat
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SUMMARY

SELECT

END LIST

select

output

ABORT

| SELECT
END LIST

ABORT

ABORT

END SEQUENCE

ABORT

END SEQUENCE

HELP

main menu

RETURN

| SCREEN
PRINTER*=#

quit

YES

NO

SSUCE

more keys

NEXT PAGE
PREVIOUS PAGE
PRINT HELP
DONE

PURGE CAL DATA

*Present only

**Present only

**xxPresent when you’ve selected SINGLE TEST for

Missing ETE i

if END SEQUENCE was previously selected for FINAL TESTS.

if a printer address is available

n the status column.

Figure 2-4. Test Menu Softkeys

in Equipment Menu.

a test having
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ERROR AND STATUS MESSAGES

User interface messages used with HP 70000 Series software products are alphabetized in this section.
The messages are designed to provide information about test results, operator errors, system conditions,
etc. Refer to your HP BASIC Language Reference for system error information.

Aborted
You aborted the test indicated.

EEPROM for is defective.
The EEPROM needs to be replaced.

Failed
The module under test needs adjustment or repair to pass the test number indicated.

CAUTION: Passthru address is incorrect. (See Edit Screen).

The address of the microwave source is not set to 19, or the address specified in the Equipment
Menu does not match the address of the synthesized source. Return to the edit screen of the
Equipment Menu to modify addresses in either the address column or the private bus column.

CAUTION: Some Model #'s are not supported. (See Edit Screen).

You have model numbers in the Equipment Menu that are not supported by the software. Ignore
this caution if you are sure program memory contains a driver for these models. A driver that is
required but missing causes the error message Undefined function or subprogram to appear
on-screen. You are returned to the Test Menu.

Equipment list is not acceptable.

You attempted to enter the Test Menu, but the program could not locate all the instruments for
which you have specified HP-IB addresses. Verify that the indicated equipment is turned on, then

return to the Equipment Menu edit screen to verify accuracy of addresses that are flashing in either
the address column or the private bus column.

Equipment list shows no analyzer to test.

The DUT has no assigned HP-IB address. Return to the Equipment Menu and edit the Address
column.

ERROR: Address matches system disc drive.

You entered an HP-IB address matching that of the computer’s external disk drive. HP-IB protocol
allows only one instrument per address.

ERROR: Address not in acceptable range.
You entered an HP-IB address outside the range 700 to 730, inclusive.

ERROR: Duplicate HP-IB address.

You attempted to exit the Equipment Menu after assigning the same HP-IB address to different
model numbers. HP-IB protocol allows only one instrument per address. (It is acceptable to assign
the same address to identical model numbers.)
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ERROR: Non-responding HP-IB address.

You attempted to exit the Equipment Menu after assigning an HP-IB address to an instrument not
responding on HP-IB.
ERROR: Search for unsuccessful.

The program tried to find the disk identified but could not. Either assign a drive to the disk and
press {REPEAT} or insert the required disk into its appropriate drive. Press {REPEAT}.

ERROR: Some devices listed as Available require serial numbers.

You pressed {View Cal Data}, then selected a device to which you have not assigned a required
serial number. Display the Equipment Menu edit screen and assign the serial number.

ERROR MESSAGE: Address is HP-IB controller address.

You entered an HP-IB address matching the computer’s address. HP-IB protocol allows only one
instrument per address.

ERROR MESSAGE: Attempt to close file failed.
There is a problem with the data file on the Operating Disc. Correct the problem, then do one of
the following:

Press {REPEAT} to try again.
Press {CREATE} to create a new file.
Press {ABORT} to return to the Main Menu.

ERROR MESSAGE: Attempt to create file failed.

There is a problem with the data file on the Operating Disc. Correct the problem, then do one of
the following:

Press {REPEAT?} to try again.
Press {CREATE} to create a new file.
Press {ABORT} to return to the Main Menu.

ERROR MESSAGE: Attempt to Edit Mass Storage failed.
Your edits to the Mass Storage Menu were not valid. Return to this menu and correct the errors.

ERROR MESSAGE: Attempt to store Mass Storage failed.

You pressed {ABORT} after pressing {STORE} mass storage. The Mass Storage Menu failed.
Press {ABORT} to return to the Main Menu.

ERROR MESSAGE: Bad instrument address in equipment list. Address matches controller.

You entered an HP-IB address matching that of the controller. HP-IB protocol allows only one

instrument per address and only one controller per HP-IB system. (The factory preset controller
address is 21.)

ERROR MESSAGE: Calibration data frequency exceed acceptable limits.
Return to the Calibration Data edit screen and correct the data entries that are flashing.

ERROR MESSAGE: Calibration data frequency is less than minimum range of

The frequency entered next to the device in the Cal Data edit screen is out of the device’s
operating range. The return to this screen is automatic. Enter valid frequencies for the values that
are flashing.
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ERROR MESSAGE: Calibration data frequency is greater than maximum range of

The frequency entered next to the device in the Cal Data edit screen is out of the device’s

operating range. The return to this screen is automatic. Enter valid frequencies for the values that
are flashing.

ERROR MESSAGE: Calibration data for is blank for some frequencies listed.

Return to the Calibration Data edit screen to enter the calibration data for frequencies indicated
with flashing markers.

ERROR MESSAGE: Calibration data for is less than minimum range of

The factor entered next to the device in the Cal Data edit screen is out of the device’s operating
range. The return to this screen is automatic. Enter valid values for the ones that are flashing.

ERROR MESSAGE: Calibration data for is greater than maximum range of

The factor entered next to the device in the Cal Data edit screen is out of the device’s operating
range. The return to this screen is automatic. Enter valid values for the ones that are flashing.

ERROR MESSAGE: Calibration data file not found for with serial number

The data file cannot be found or there is a problem with the data file on the Operating Disc.
Correct the problem, then either press {REPEAT} to try again or press { CONTINUE}.

ERROR MESSAGE: DUT does not have an address.

You attempted to leave the Test Equipment Menu, but the program cannot verify the DUT at the
specified HP-IB address. First check the address. If the address is correct, cycle the main power of
the system under test.

ERROR MESSAGE: DUT was not at address in the equipment list. DUT was expected at address

The DUT is not at the specified address, or HP-IB is at fault, or main power is off on the DUT.
Press {ABORT}, then return to the Equipment Menu to verify the address.

ERROR MESSAGE: DUT was not found at address in equipment list.

The address specified for the DUT is not valid. Press {ABORT}, then return to the Equipment
Menu to verify the address.

ERROR MESSAGE: Equipment address matches external disc drive.

You entered an equipment address matching that of the external disk drive. HP-IB protocol allows
only one instrument per address.

ERROR MESSAGE: Equipment Menu data not found on ;

The program could not find the Equipment Menu data file on the Operating Disc. Possible Fix
instructions appear with the on-screen error message. If the data file is available in a location other
than the one currently specified in the Mass Storage Menu, return to that menu and change the
msus and/or the directory path of the Operating Disc. It may also be that the Operating Disc

accessed by the program is not the one containing the Equipment Menu file. Insert the correct
Operating Disc, then press {REPEAT} or [CONTINUE].

ERROR MESSAGE: Equipment does not have an address.

There is no address assigned to the DUT. Return to the Equipment Menu edit screen and verify or
enter an address in the Address column.
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ERROR MESSAGE: ERROR XXX in XXXXX

An unanticipated occurrence in the program caused a program failure. For clarification, call your
Hewlett-Packard Sales and Service Office.

ERROR MESSAGE: File not found while assigning I/0 path.

You attempted to {STORE} a list (equipment, mass storage, or parameter) for the first time on
the current Operating Disc. Possible Fix instructions appear with the on-screen error message.

Follow the on-screen instructions or return to the Mass Storage Menu to change the location of the
Operating Disc.

ERROR MESSAGE: Incorrect Volume found. required.

The wrong disk is in the required storage medium. Either correct the fault and press { REPEAT} to

retry, or select {mass storage} to return to the Mass Storage Menu. From here you can indicate a
different mass storage drive.

ERROR MESSAGE: Parameter Menu data not found on .

The program could not find Parameter Menu data file on the Operating Disc. Possible Fix
mstructions appear with the on-screen error message. If the data file is available in a location other
than the one currently specified in the Mass Storage Menu, return to that menu and change the
msus and/or the directory path of the Operating Disc. It may also be that the Operating Disc
accessed by the program is not the one containing the Parameter Menu data file. Insert the correct
Operating Disc, then press {REPEAT} or [CONTINUE].

ERROR MESSAGE: Read data from file failed.

There is a problem with the data file on the Operating Disc. Correct the problem, then either press
{REPEAT} to try again or [CONTINUE] to use default values.

ERROR MESSAGE: Selected instrument under test is ; but the software supports the

The module entered in the HP-MSIB map is not currently supported by software. Either load the
correct software or select a different module in the Equipment Menu or HP-MSIB Map Menu.

ERROR MESSAGE: Sensor model # not supported.

Software does not support the sensor model number entered for the Signal Sensor in the
Equipment Menu. Return to the Equipment Menu and select a sensor with a model number that is
supported. (Refer to Chapter 1 for a list of supported equipment.)

ERROR MESSAGE: Test Parameter data file not found on .

The program could not find parameter-list data file on the Operating Disc. Possible Fix
instructions appear with the on-screen error message. If the data file is available in a location other
than the one currently specified in the Mass Storage Menu, return to that menu and change the
msus and/or the directory path of the Operating Disc. It may also be that the Operating Disc being
accessed by the program is not the one containing the parameter-list data file. Insert the correct
Operating Disc, then press {REPEAT} or [CONTINUE].

ERROR MESSAGE: The ______ is listed as the DUT in the Equipment Menu, but the is
selected in the HP-MSIR Address Menu.

The DUT and the model selected in the HP-MSIB Address Map do not agree. You are given
suggested fix instructions either to modify the module or change the DUT.
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ERROR MESSAGE: The Operating Disc is write protected.

Make a working copy of the Operating Disc and store the original in a safe place, or remove the
write-protect.

ERROR MESSAGE: Too many Cal Data frequencies were eliminated. There must be at least two
frequencies.

Only one Cal Frequency remains in the Cal Data edit screen. Return to that screen and enter more
frequencies in the Frequency column.

ERROR MESSAGE: Write data to file failed.

There is a problem with the data file on the Operating Disc. Correct the problem, press
{REPEAT}, then do one of the following:

Press {REPEAT]} to try again.
Press {CREATE]} to create a new file.
Press {ABORT} to return to the Main Menu.

ERROR MESSAGE: Wrong device at specified address. DUT was expected at address .

The address specified for the DUT is actually that of a test instrument. Possible Fix instructions
appear with the on-screen error message. If necessary, return to the Equipment Menu.

ERROR MESSAGE: Volume was not located.

The program cannot access the listed Volume. If the Volume is correct, press {REPEAT} to retry.
If the Volume is incorrect, press {mass storage} to return to the Mass Storage Menu. From here
you can indicate a different mass storage medium for the Volume in question.

FORMAT ERROR: Observe date format and character position.
You entered the date/time in an unacceptable format. Enter date/time in the format dd mmm YYyy
and hh :mm, then press [ENTER].

Hdw Broken
Actual test results far exceed the expected results. This is often an indication of a hardware failure
(hardware broken) or incorrect connections.

Logging errors to ERRORLOG failed. Operating Disc is write protected.
The program tried to store error data onto the Operating Disc and could not because of the
write-protect. Make a working copy of the Operating Disc and store the original in a safe place, or
remove the write-protect.

KEYBOARD SYSTEM CRASH WITH KEYBOARD : .
The software program does not support the current keyboard. Install a keyboard having one of the
part numbers listed at the beginning of this chapter, then restart the program.

Passed
The module meets the tested characteristics.

PAUSED. PRESS CONTINUE.

You pressed [PAUSE] on the computer keyboard. Press [CONTINUE] to resume program
execution.
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PRGM ERROR

The program detected an error within itself. For clarification contact a Hewlett-Packard Sales and
Service Office.

Reading errors from ERRORLOG failed. Check disc at

The program tried to read error data from the Operating Disc. Check that the Operating Disc is
installed in the drive specified in the error message.

Return to Equipment Menu to enter serial number for

You must return to the Equipment Menu edit screen and enter a SERIAL or I.D. NO. for the
passive device selected before you can edit the device’s calibration data.

Setup Error

The program aborted the test after attempting to verify the test setup. Ensure that all required
ETE is present, has been turned on, and is properly connected.

SORRY, but your SERIAL NUMBER must end in a NUMERIC - - This is
Contact your Hewlett-Packard Sales and Service Office personnel.

Test cannot be done.

Required ETE is missing. Return to the Equipment Menu and enter all ETE listed as required for
the current test.

TEST_LIST is not compatible.
A bad test list exists. Contact Hewlett-Packard Signal Analysis Division for assistance.

The controller does not have sufficient memory.This software cannot load. See the
computer hardware system documentation for information on adding additional memory.

Either refer to the appropriate manual to extend the memory capability of your system, or off-load
some data to make room for the program.

The at address was not found on HP-1IB.

When Verify HP-IB is set to ON in the Parameter Menu, this error message displays the ETE with
the address that is either missing or not set to ON.

The 436A is in lowest range, waiting 10 seconds.

The current power measurement requires the lowest power-meter range. Program execution will
resume in 10 seconds.

The 8902A needs repair (Error 6).
There is a problem related to the HP 8902A. Correct the fault or return to the Equipment Menu
where you can enter a different model number.

The DUT must have an HP-IB address.
You attempted to leave the Equipment Menu, but the program cannot find the HP 70000 system at
the assigned HP-IB address.

THIS COLUMN CAN NOT BE EDITED.

You pressed {SELECT} with the cursor positioned in the first column of the Mass Storage edit
screen or the Equipment Menu edit screen. This column cannot be edited.
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THIS IS AND FOUND DUPLICATE FILES:
Contact your HP Sales and Service Office personnel.

This test cannot be selected because of missing ETE.

You were in either Multiple Tests or Repeat Multiple, then tried to select a test that has missing
ETE. This is not allowed. Check the Status column of the Test Menu to verify a Missing ETE tag
next to the test name you attempted to select.

Timed Out
The program aborted the test.

WARNING: Duplicate Address

You entered a duplicate HP-IB address to an item in the Equipment Menu. (You may have to
scroll through the menu to find the duplication.)

WARNING: Duplicationmay exclude specific tests.

You assigned two generic device functions to one ETE. (For example, the TOI test will not be run
if you assign a single HP 3335A as both the required level generator and the required general
source.) :

WARNING: String is too long. It has been truncated.

You entered too many characters in a user’s line of the Parameter Menu edit screen. Select the line
and enter 30 or fewer characters.

Write protected.

You attempted to store data on a write-protected disk. After correcting the fault, press
[CONTINUE].
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Chapter 3

Verification Tests

Introduction

This chapter contains descriptions of each HP 70900A verification test. The tests are run from the HP
70900A Module Verification software.
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The verification tests check the module’s electrical performance. Since there are no specifications on
this module outside of the HP 70000 Modular Measurement System, the tests verify module operation
in a manner similar to factory production tests. If the module passes the tests, its operation in the HP
70000 Modular Measurement System is assured. All tests can be performed without access to the

interior of the module. For information on verifying HP 70000 Modular Spectrum Analyzer

specifications, refer to the HP 70900A Installation and Verification Manual.

Throughout this chapter, the word DUT (Device Under Test) refers to the HP 70900A module being

tested.

Verification Software

The verification tests are performed using the HP 70900A Module Verification Software. For

information on using the software, refer to Chapter 2, Verification Software.

Which Tests Should be Run?

To decide which verification tests to run, refer to Table 5-1, Related Adjustments and Verification
Tests, in Chapter 5. Table 5-1 lists the tests that should be performed when an assembly is repaired or
changed. If the module passes the tests, its operation in the HP 70000 Modular Measurement System is

assured.

Final Tests

The first 21 verification tests are known as Final Tests. These tests are used to verify the operation of
the module. Run the Final Tests whenever module operation needs to be verified or after any repair or
adjustment. Final tests may be run from both the main and test menus. The remaining verification tests
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are not required for verifying the module’s operation, but may be required after specific repairs or
adjustments.

Manual Tests

Test 21 is a manual step-by-step procedure. The test appears on the software’s test menu so that the
test’s name and results will appear on the test record. The software prompts the user to refer to the
manual’s test description in this chapter. Once the test is completed, the program will prompt the user to
enter the results into the controller. That enables the results to be included in the pass/fail record.

Test Equipment

Table 3-2 lists the equipment types used in each verification test and the spectrum analyzer\RF-cable
calibration. Table 1-7 lists recommended equipment for each equipment type. Any equipment that
satisfies the critical specifications given in Table 1-7 may be substituted for the preferred test
equipment. However, the HP 70900A Module Verification software only contains instrument drivers for
the equipment listed in Table 1-7. Any additional drivers will have to be written by the user.

Common Connections/Equipment

Many of the tests require an RF and IF module configured in the mainframe as a spectrum analyzer.
Figure 3-1 shows the rear-panel connections required for proper operation.

NOTE

Graphics, IF, and RF modules can be left in the mainframe during tests
that require only the HP 70900A module. However, the test will not run
if these modules cause errors or unlocks.

The equipment listed below is common to all test setups. Therefore, this equipment will not be included
in each tests equipment list.

COTMOHET™ & oom o s s B MG T E S F B R T HE 5 5 wm x = s samm o HP 9836A/B/C
............................... HP 70001A

HP-IB Connections

When the Hewlett-Packard Interface Bus (HP-IB) symbol appears on a verification test set-up diagram,
the controller and instruments such as sources, analyzers, and counters need to be linked together by
HP-IB.

W
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Test Equipment Construction
Some of the verification tests require a 300 MHz Upconverter and a Sniffer Loop. Procedures for the

construction of this equipment will be found at the end of this chapter. Refer to Table 3-2 for a list of
tests requiring this equipment.

Table 3-1. Final and Manual Tests

Final Manual

Verification Test Tests Tests

. 300 MHz Reference Output Power and Harmonics
. LO OutputPower and Harmonics
. Residual FM (Span > 10 MHz)

I

. LO Output Spurious Response
LO 24 kHz Sidebands
LO 40 kHz Sidebands

o A

=

Reference Oscillator Accuracy
CalibratorAmplitude Accuracy
300 MHz Reference Amplitude Accuracy

b

10. Video Detector Tracking
11. External Triggering
12. Video Processor Noise

13. LO Span Accuracy (Span > 10MHz)
14. LO Span Accuracy (Span <10 MHz)
15. LO Frequency Accuracy (Span > 10 MHz)

16. LO Frequency Accuracy (Span <10 MHz)
17. LO Frequency Error vs Sweep Time
18. Tune + Span Output Accuracy

19. SWP Output Accuracy
20. HSWP Output Voltage
21. Line Triggering

Le e LRR LRH "Rre KEerl S5 e

22. LED Check
23. Video Bandwidth
24. 300 MHz 40 kHz Sidebands

25. Calibrator Harmonics
26. Calibrator Qutput Impedance
27. 300 MHz Reference Isolation

28. External Reference

29. Reference Oscillator Stability
30. Reference Oscillator Shot Noise
31. YTO Linearity

3-4
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Figure 3-1. System Rear-Panel Connections
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Table 3-2. Equipment Required for Tests (1 of 2)

Calibrated Spectrum Analyzer, HP 8566B
Dlre{:tlonal Coupler, HP 778D
Extema,l Reference, HP 70310A

Full Microwave Source, HP 8340A/B
Fu.ncr.ton Generator, HP 3325A
Graphlcs Display, HP 70205A
Open/Short, 85037-60001
- Oscrlloscope HP 54111D
i _‘ Power Meter, HP 436A
{4z 1 Poy Power Sensor, HP 8485A
T _ Power Splitter, HP 11667B
i - | Precision DVM, HP 3456A
] o, RF Module, HP 70905A/6A/8A
" : i ; Sniffer Loop
. e Ll 4t Spectrum Analyzer, HP 8566B
VEI:lflca- : _ ':.; : : 40k i3 : i Bl : } ] SXP SOUICE:, HP 8340A/B
tion 1 7 7] Voltmeter, HP 3456A
Tests f o Upconverter
| |
é
Spectrum - [
Analyzer ;
Calibration ] e |0 e o | @ |
1 ® |‘ '
2 e
3 ° °
4 ® ®
5 ) ° °
6 ° | ® , i
o [ ] L ! | [ ] |
8 [ ) !
9 ' | e | e ! |
10 | e 1 . ||
11 | . | .
12 ! ' j
14 ; o o ¢ R
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Table 3-2. Equipment Required for Tests (2 of 2)

Cahbratcd Spectrum Analyzer, HP 8566B
Dlrecuona.l Coupler, HP 778D

Extemal Reference, HP 70310A
' Full Microwave Source, HP 8340A/B
Function Generator, HP 3325A
- Graphics Display, HP 70205A
IF Module, HP 70902A
IF Module, HP 70903A
Level Generator , HP 3335A
G Opem‘Short, 85037—60001
‘| | Oscilloscope, HP 54111D
ot Power Meter, HP 436A
I Power Sensor, HP 8485A
g Power Splitter, HP11667B
Precision DVM, HP 3456A
| RF Module, HP 70905A/6A/8A
| | Sniffer Loop
o | : Spectrum Analyzer, HP 8366B
Vet'_‘f'ca' * £ | [ | Syn. Source, HP 8340A/B
Ko | g Voltmeter, HP 3456A
Tests 43 i b Upconverter
? f | 5
. !
15 | @ | ® Y |
16 5
17 ! . °
18 T °
19 ' &
20 | ®
21 ° . '
22 | | !
23 I ° | :
24 ° ® | o e
25 ] ° [ i P
26 ole e ® ! |
27 [ ] | ] ° |
28 @ | ® ° |
29 e . . |
30 ° ° ° ° [ |
31
3 | ‘ !
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External Frequency Reference

Table 3-2 lists the verification tests requiring an external frequency reference. When running these tests,
equipment such as sources, analyzers, counters, and the DUT must to be connected to the same
frequency standard. Figure 3-2 illustrates the preferred order of connecting text equipment to a 10 MHz
standard. The HP 70900A requires a 100 MHz standard. To generate the standard, refer to “100 MHz
Reference Generation”.

The standard’s specified aging rate requirement is <10”/day. The microwave source, synthesized
source, and calibrated spectrum analyzer’s internal time bases meet the aging rate requirement. It is
important that all test equipment be connected to the same frequency standard.

100 MHz Reference Generation

Most of the test equipment requires a 10 MHz external reference. However, the DUT requires a 100
MHz reference. There are three ways to generate the 100 MHz signal for the DUT:

1. Using an HP 70310A Precision Frequency Reference
2. Using an HP 70310A and 10 MHz House Standard
3. Using an HP 8566B Spectrum Analyzer and 10 MHz House Standard

Using an HP 70310A Precision Frequency Reference: The HP 70310A has a 100 MHz output for the
HP 70900A and a 10 MHz reference for most other test equipment. Connect the equipment as
illustrated in Figure 3-3.

Using an HP 70310A and 10 MHz House Standard: The HP 70310A’s 100 MHz reference can be
derived from the house standard (for example, the HP 5061B Cesium Beam Standard). See Figure 3-4
for the equipment connections.

Using an HP 8566B and 10 MHz House Standard: The HP 8566B Spectrum Analyzer’s 100 MHz
calibrator output can be used for the reference. See Figure 3-5 for the equipment connections. A 10 dB

pad is needed so as not to drive the RF amplifier into saturation. The RF amplifier must have a gain of
at least 20 dB at 100 MHz.
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Spectrum-Analyzer/RF-Cable Calibration

Purpose

Many of the verification tests require accurate amplitude measurements. This procedure ensures
accurate measurements by calibrating an HP 8566B Spectrum Analyzer/RF-cable combination. Refer to
Table 3-2 for a list of tests requiring spectrum analyzer calibration.

Description

This procedure automatically runs whenever a test requiring spectrum analyzer calibration is chosen and
more than 8 days have elapsed since the last calibration. Although this procedure may begin after a test
is selected, the software will return to the selected test after the procedure is completed. The calibration
is performed by the following three procedures:

NOTE

Since the HP 8566B Spectrum Analyzer and RF cable are both
calibrated atthe sametime, use both throughout the performance tests.

1. Reference Calibration: measures a reference signal and uses this signal to characterize the spectrum
analyzers 10 kHz bandwidth and log fidelity. Figure 3-6 shows the required test setup.

2. IF Calibration: characterizes the spectrum analyzer’s step gain and log fidelity errors and resolution
bandwidth filter switching amplitude and frequency errors. All measurements are normalized to a 10
kHz resolution bandwidth setting. Figure 3-7 shows the required test setup.

3. RF Calibration: measures the frequency response of the spectrum analyzer. Figure 3-8 shows the
required test setup.

Equipment
SPEPOADANZET « & v v s wnw o v %W e R E S 0 B B e # B e e E B G & HP 8566B
Level Generatol’ . .c oo onmmivovans 8o s 90 855 596 5 55 0655 5 o s HP 3335A
MICFoWaVESOUICE - u v v vm ot s e s o 8 O S L 8 @ 5 08 G B 5 5 & 5 HP 8340A
Powetr Meter v ow e o o v % 00 85 5 578 05 8 Bie 55 5 sene o m se vecm o o o con o0 o HP 436A
Power SEnsOr . . . . . . .. e HP 8485A
Power Splitter . . . . . . . . ... HP 11667B
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Adapters:

Type N(m)to APC35(f) .. ... . . . ... .. . HP 1250-1744
Type N(f)to APC35(m) .. ... .. . it HP 1250-1750
Type N(m)toBNC(f) . ... ... .. ... . ... .. .. ... ... HP 1250-1476
ARUSIM BT v cnnmoan ey et s e s A S B E S« HP 5061-5311
Cables:

APCIDEENNAY = wov o s v 0 E 2 S O S R S R SR B AR S8 5 % HP 8120-4921
BNC(HH) (M) o5 5 506 65 855 €58 55 5.8 55 08 5m v mim e s o e s s e s HP 10503A

LEVEL GENERATOR
- .
50 OHM

OUTPUT

Figure 3-6. Reference Calibration Test Setup
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SPECTRUM ANALYZER
.l

0 &b ooood
et dooad
- 88 coo oad

LEVEL GENERATOR

oL opoo
cooooo ooo O pooo
ooooo Soo Op oooo
noooo :l:ld: oD & uauo

50 OHM
OUTPUT

RF INPUT

? ADAPTER

Figure 3-7. IF Calibration Test Setup

SPECTRUM ANALYZER

—_

MICROWAVE SOURCE

ooooo oos D pooo
ooooo Boo Do opoo
ooooo oot 00D O pDDpoo

=] .. O o= O

SHs o ooo oo papo
Coos mods 0D 25 goog

RF INPUT

ADAPTER {:}

RF OUTPUT

|
ADAPTER

POWER
SPLITTER

\_ APC 3.5 CABLE

POWER METER

SENSOR

Figure 3-8. RF Calibration Test Setup
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Test 1.
300 MHz Reference Output Power and Harmonics Test

NOTE

Use the 300 MHz Reference Accuracy Test for a more accurate 300 MHz
output power measurement.

Purpose

This test measures both the fundumental output powerlevel and the 10 worst harmonic power levels at
the two 300 MHz rear-panel outputs (1 and 2).

This test is run as part of Final Test.

Description

NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyzer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

Connect the equipment to the DUT’s rear-panel 300 MHz 1 jack as illustrated in Figure 3-9. The
calibrated spectrum analyzer measures the power level of the fundamental and its first ten harmonics.
The power level of the fundamental and the power levels of the harmonics, relative to the fundamental,
are then compared to test limits.

Equipment
Calibrated Spectrum Analyzer . . .. ... ... ... ... . .......... HP 8566B
Adapters: :
DpeNMMIWAPCIS () .5 omoesomassumess o s s 5 98 6 %5 HP 1250-1744
SMAGHWOMBIIN) o vv s novs v v me s v v e 5 8 5% 0 8 8B5S 55 HP 1250-0674
SMBOMWSMBIE & voevennwo 6 259 08 5 555 5 555 Sk & = e HP 1250-0672

(f)
iy
Lo
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Cables:

APCSS YO0 e 5 8 5 5 16 685 5 m w502 3 on0n 5 = 1 0 s 0 3 2w HP 8120-4921

m CAL | BRATED
SPECTRUM ANALYZER

CONNECT TO:
300 MHz OUT #1 FOR SETUP 1
MA INFRAME y 300 MHz OUT #2 FOR SETUP 2

__ oy

DCoODoooo
ocoooo ooo O pooo
ocoooo Soo oD Dooo
oooo oooS 00 OO 0ooo

ADAPTER

APT
ADAETLER - ADAPTER

APC 3.5 CABLE

Figure 3-9. Test Setup for Test 1
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Test 2.
LO Output Power and Harmonics Test

Purpose

This test measures the local oscillator’s output power and first three harmonics.

This test is run as part of Final Test.

Description

NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyzer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

Connect the equipment to the DUT’s rear-panel LO jack as illustrated in Figure 3-10. The DUT tunes
to discrete CW frequencies from 3 to 6.6 GHz in 100 MHz steps. At each step the calibrated spectrum
analyzer measures the fundamental power level and the power level of the fundamental’s first three
harmonics in dBc. Spectrum analyzer measurements are made in a 100 kHz span and a 1 kHz resolution
bandwidth. Measurements are compared to test limits and displayed graphically.

Equipment
Calibrated Spectium ANALYZEr & v s 5 4 5 500 5 5 5 6.9 4 5 3 e m o s 0o m s e HP 8566B
Adapters:
TypeN(m)to APC35(f) . ... ... ... .. ... .. ... HP 1250-1744
Cables:
APCIS (MY ON) v von oo 0w 5 mivw o ow w5 some @ ¢ & 8 8 B 4 e 8 5 S 0 HP 8120-4921
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Figure 3-10. Test Setup for Test 2
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Test 3.
Residual FM (Span > 10 MHz) Test

Purpose

This test measures the rear-panel LO output’s residual FM in spans >10 MHz. The DUT’s is not phase
locked in spans greater than 10 MHz.

This test is run as part of Final Test.

Description

Connect the equipment to the DUT’s rear-panel LO jack as illustrated in Figure 3-11. The spectrum
analyzer measures residual FM using its 30 kHz resolution bandwidth filter’s slope. The spectrum
analyzer places delta markers 30 dB apart on the spectrum analyzer LO feedthrough signal and
calculates the slope. The slope is the ratio of the frequency difference to the amplitude difference
between the two markers.

The program sets the DUT span to 10.01 MHz and initiates a single sweep. The spectrum analyzer
places the DUT’s LO signal half-way down the analyzer’s 30 kHz resolution bandwidth filter skirt. The
spectrum analyzer then switches to a 0 Hz span and a 1s sweep time. A single sweep is initiated and the
spectrum analyzer records 1000 trace data points. The program calculates the residual FM as the trace
amplitude deviation (in dB) multiplied by the measured filter slope (in kHz/dB). If residual FM fails the
test limits, the 1000 data points are divided into 10 segments of 100 data points each. The residual FM is
then recalculated in each of the 10 segments and compared to the test limits. Recalculating residual FM
in the 10% segments removes errors generated by LO frequency drift (stability).

Equipment
SPECIIUM ANAIVZET o v 5 ww w0 & % modt @ % & e K E B R e ¥ 8 W LS % 8 R B HP 8566B
BExternal Referenet . o o« sow v v % w0 6 o5 Refer to “External Frequency Reference”
Adapters:
TYREN (MO APCESID s os @ 6585 500505 0t 558 bus & 2 o ) « HP 1250-1744
Cables:
APC35(M) (M) . o v oo e e e e e HP 8120-4921
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Figure 3-11. Test Setup for Test 3




HP 70900A VERIFICATION TESTS

Test 4.
LO Output Spurious Response Test

Purpose

This test measures phase-lock-related spurious responses on the rear-panel LO jack port.

This test is run as part of Final Test.

Description

NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyzer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

Connect the equipment to the DUT’s rear-panel LO jack as illustrated in Figure 3-12. The spectrum
analyzer measures each synthesis-related spurious signal with the following method. The program sets
the analyzer to a 0 Hz span, 30 Hz resolution bandwidth, and 500 ms sweep time. The analyzer tunes to
the spurious signal and performs an average of the trace amplitude. If the average value fails the test
limit, the analyzer performs trace average again at an increased sweep time of 3 seconds. If the value
still fails the test limits, the analyzer performs five video averages at a decreased resolution bandwidth of
10 Hz and an decreased span of 100 Hz. If the value again fails the test limit, the test fails.

NOTE

If the HP 70800A’s LO output amplitude falls below -3 dBm on the
Calibrated Spectrum Analyzer, the message ‘“The CAL’D SPEC
ANALYZER found carrier power <-3 dBm” results. The test will not
proceed until the power is greater than -3 dBm.

The program checks two different sources of spurious signals:

1) The YTO Lock Loop generates YTO Lock spurs. To locate these signals, the program increases the
LO frequency from 3 to 6.6 GHz in 12.5 MHz increments. At each frequency, the program tunes the LO
frequency to create a sideband 10 kHz away from the LO signal. The spectrum analyzer measures each

spurious response relative to the carrier. Even though the 10 kHz sidebands were purposely created, the
sideband should pass the test.
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HP 70900A

2) The idler lock circuitry creates idler spurs. The program tunes the LO to predetermined frequencies
from 3 to 6.6 GHz. These frequencies cause 10 kHz sidebands on the idler signal which translate directly

to the LO signal.

Equipment
Calibrated Spectrum Analyzer . . ... ... ... ............... HP 8566B
External Reference . . .. ... ......... Refer to “External Frequency Reference”
Adapters:
Iype Ny APE IS D) < vwov v v some v v w56 2 2w 5 6 3 %005 ¢ § 4 HP 1250-1744
Cables:
APCOS(NY(I) 55555560 55555 585 bk £ 25 muma o o mome o a o HP 8120-4921

MA | NFRAME ﬁ_o ouT

— i, RS
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Figure 3-12. Test Setup for Test 4
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Test 5.
LO 24 kHz Sidebands Test

Purpose

This test measures sidebands on the LO signal caused by radiated emissions from the HP 70205A
Graphics Display’s. These display emissions come from the display’s 24 kHz horizontal oscillator.

This test is run as part of Final Test.

Description

NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyzer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

Connect the equipment as illustrated in Figure 3-13. Place the sniffer loop behind the graphics display.
The test uses the sniffer loop to measure the frequency of 24 kHz emissions.

NOTE

For the emmissions to be measured, the emissions must be greater
than -85 dBm.

The program tunes the DUT’s LO to CW frequencies of 3.1, 4.5, and 6.5 GHz. The spectrum analyzer
sets to a span of 1 kHz and a resolution bandwidth of 10 Hz. At each LO frequency, the spectrum
analyzer measures the power of the first six upper and six lower 24 kHz sidebands in dBc. The program
uses video averaging for sidebands that excede the test limits. In order to decrease test time, the
analyzer tunes each sideband within and only sweeps the first three display divisions.
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Equipment
Calibeated Spectromn ARBITZEE  cow o wow o v v mum v w o w s w6 g R R k8 HP 8566B
Exterpal Reference < s v v v s wm v s aw ox s Refer to “External Frequency Reference”
S 1O  wow v 2 s wow w8 v wow 5 9 5 Refer to “Sniffer Loop Construction Procedure”
HP 70000 Modules:
Graphics Display . . . . . . . . . o e e e e HP 70205A
Adapters:
TYpEN (MO APC IS (M) & < 5 wow v v o ioe 5 s 6 6 % 5 50 6 & & 5% 5 = & HP 1250-1744
Type NAMYtOBNC(L) <o v s 5 wvw v o s o v 5w 0 ¢ % 4 w0 ¢ % 9 % %o @ 5 HP 1250-1476
Cables:
APCISEITI) o oie 7 S R B § 2 i i G G R B v o & w5 2 HP 8120-4921
BNC(m)(m) . ... e e e e e e e e e e HP 10503A

PLACE SNIFFER LOOP

BEHIND SYSTEM DISPLAY EXTERNAL
\ REFERENCE

SNIFFER
LOOP

D2820582 02

MA | NFRAME

3-24

REQUIRED

CAL IBRATED
SPECTRUM ANALYZER

s —

.
ol-1-I-N-1-N-1-}
RN -T--N-1-N-1-|
- 00 D eE oo

* M e 0 55 o oS g

coDDDoDo
ooooo oos O oobo
coooo Soo oo oooo
Doooo ooS 00D 0000

= e O et O

RF INPUT

ADAPTER

S—

\ ADAPTER

X APC 3.5 CABLE

Figure 3-13. Test Setup for Test 5



HP 70900A VERIFICATION TESTS

Test 6.
LO 40 kHz Sidebands Test

Purpose

This test measures sidebands on the LO signal that are caused by radiated by emissions from the HP
70001A Mainframe’s 40 kHz switching power supply.

This test is run as part of Final Test.

Description

NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyzer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

Connect the equipment as illustrated in Figure 3-14. Place the sniffer loop near the rear of the
mainframe. The test uses the sniffer loop to measure the frequency of 40 kHz emissions.

NOTE

For the emmissions to be measured, the emissions must be greater
than -85 dBm.

The program tunes the DUT’s LO to CW frequencies of 3.1, 4.5, and 6.5 GHz. The spectrum analyzer is
set to a span of 1 kHz and a resolution bandwidth of 10 Hz. At each LO frequency, the spectrum
analyzer measures the power of the first six upper and six lower 40 kHz sidebands in dBc. The program
uses video averaging for sidebands that excede the test limits. In order to decrease test time, the
analyzer tunes each sideband within and only sweeps the first three display divisions.
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VERIFICATION TESTS HP 70900A
Equipment
Calibrated Spectrum Analyzer . . .. . ... ... ... ... ... ..., HP 8566B
External REISISHOE: . « o wow o 5 ¢ 5 i v 5w ¢ Refer to “External Frequency Reference”
Snfferloop s vwesowazns e Refer to “Sniffer Loop Construction Procedure”
Adapters:
TyoeN(M)OAPCIS) o v o6 5o 86 vw s d s ssnid omeny s au HP 1250-1744
TypeN(m)toBNC(f) . ... ... ... .. .. .. ... HP 1250-1476
Cables:
APCID MY (M) co v o w oo v v w5 6 5 5 ieos € 5 % %0 6 5 % 4 & & & % %0 a HP 8120-4921
BNCMI)IM) suncisnmessa @i s aadsnm sssbeBads @ @vs HP 10503A
PLACE SNIFFER LOOP
BEHIND HP 70800A EXTERNAL
N lEERE
SNIFFER
LOOP
CAL I BRATED
SPECTRUM ANALYZER
o e,

LO ouT

MA | NFRAME

N\

Bl O 258 o oo od
R - T - - T--T-]

coooD oo DO opooo
[oooes oo OoD oooo
oooDoD ood 00D O OpDoo

= - Ce=e O (p

APC 3.5 CABLE

ADAPTER

Figure 3-14. Test Setup for Test 6
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Test 7.
Reference Oscillator Accuracy Test

Purpose

This test measures the frequency accuracy of the 300 MHz calibrator. It is also an indirect frequency
measurement of the DUT’s internal 100 MHz oscillator.

This test is run as part of Final Test.

Description

NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyzer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

NOTE

disconnect the external 100 MHz reference from the HP 70900A.

Connect the synthesized source to the spectrum analyzer as illustrated in Figure 3-15. Do not connect

the DUT to the external frequency reference. Connect the synthesized source and spectrum analyzer to
the external frequency reference.

The program uses the output from the synthesized source to measure the spectrum analyzer’s frequency
readout error. Since the frequency error of the synthesized source is negligible, any frequency error is

due to the analyzer. After measuring the frequency error, the spectrum analyzer measures the 300 MHz
calibrator’s frequency.
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Equipment

Calibrated Spectrom Analyzer . . . v v v ws v s s om o v & wos o 6w wa HP 8566B

Bxtermal REIErBINE, o « » & wow 5w o s 5 w5 Refer to “External Frequency Reference”

SYNtHeSiZed SOUICE « v i v nw o vwa ww s v s v RV &5 O35 F 85 S8 8555 4 HP 8340A/B

Adapters:

Type N(m)to APC35(f) . ... ... it HP 1250-1744

APC35(f)to APC3.5(f) . ... .. .. . . HP 5061-5311

BNC(m)toSMA(f) . ...... ... HP 1250-1700

Cables:

APCISTN () cov ov s mow eramow 53 050w v 24 99% § § 9 %590 & § 4 90 HP 8120-4921

«D I SCONNECT EXTERNA.L EXTERNAL CAL IBRATED
SPECTR
REFERENCE FROM HP 70800A REFERENCE UM ANALYZER
MA | NF RAME SYNTHESIZED SOURCE
" T

- O oo popo
9D gogoo

B ooc oo pooo
oooo oooo 00 99 pooo

ooooo oog =S oooo
|ooooo Soo Do oooo
moooo oot 00 O oooo

CAL IBRATOR

ADAPTER

APC 3.5 CABLE

Figure 3-15. Test Setup for Test 7



HP 70900A VERIFICATION TESTS

Test 8.
Calibrator Amplitude Accuracy Test

Purpose

This test measures the 300 MHz calibrator’s output amplitude.

This test is run as part of Final Test.

Description

Connect the equipment as illustrated in Figure 3-16.

Equipment
Powst MBEE" . & v v o o o w5 om0 % 5 oo 8 % 5 99 8 % % S9SB4 8 2 5 HP 436A
POWEESENSOT w2 won vow g v 4 5 39 § 6 5 % i & % o Wie 85 % e 55 5 %0 6 x b HP 8485A
Adapters:
BNC(m)toBNC(m) . ... ... ... HP 1250-0216
BNC(f)toSMA (M) . . . . 0 ittt e e e e e e e e HP 1250-1200
APC35(Hto APC35(f) . .. . . i e HP 5061-5311
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MA | NFRAME

CAL IBRATOR

ADAPTER

ADAPTER

ADAPTER
POWER SENSOR

POWER METER
N

oL ]

Figure 3-16. Test Setup for Test 8
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Test 9.
300 MHz Reference Amplitude Accuracy Test

Purpose

This test measures the output power of the two rear-panel 300 MHz 1 and 2 references.
This test is run as part of Final Test.

Description

Connect the equipment as illustrated in Figure 3-17.

Equipment
Powet Metel’ n v wsnwravan oo 80w o ¢ 95 06 85 % e 88 % Sui 5 i HP 436A
POWERSERSOL" v 2 s w5 v v 5 5 8 B S 88 B o 68 55 FF RS T 55 5 e o e em HP 8485A
Adapters:
SMA (f)toSMB (m) .. ... ... ... HP 1250-0674
SMB(f)toSMB(f) . .. ... . . HP 1250-0672
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ADAPTER

ADAPTER

Y 300 MHz OUT 1
MAINFRAME § ¢ 300 MHz OUT 2
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POWER

SENSOR fj

POWER METER

\.

Figure 3-17. Test Setup for Test 9
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Test 10.
Video Detector Tracking Test

Purpose

Video detector operation is verified and the voltage variation between different types of video detection
tested. The different types of video detection tested are Sample, Pos. Peak, Neg. Peak, and Rose n Fell.
Rose’n’Fell is the “Normal” or default detection scheme used by the DUT.

This test is run as part of Final Test.

Description

Connect the function generator to the DUT’s rear-panel VIDEO jack as illustrated in Figure 3-18. The
program uses a function generator, set to 1V Vdc, as a known video signal. The video detector response
variation is tested between Sample, Pos. Peak, Neg. Peak, and Rose’n’Fell detection. The program
averages each detector voltage over 10 sweeps.

Equipment

Function Generator . . . . . . . v o o v i e e e e, HP 3325A

Cables:

BNC (Y toSMBCE) o v 5w moe v s s s v s sow o 8 6 29 6 8 5 %% ¢ 8 HP 85680-60093

( )
MA INFRAME ¢ IN
e —S— FUNCTION GENERATOR
e __ N

SIGNAL

\_ BNC TO SMB CABLE ASSEMBLY

Figure 3-18. Test Setup for Test 10
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Test 11.
External Triggering Test

Purpose

This test checks the external triggering circuit.

This test is run as part of final Test.

Description

Connect the test equipment as illustrated in Figure 3-19. The program sets the DUT to external
triggering mode and places a 100 Hz square wave from the function generator at the DUT’s EXT TRIG

jack. The voltmeter monitors the HSWP voltage to verify that the DUT is sweeping.

Equipment
BUnictich Geiaratos’ :: ww s o s s g0 s i S S 288 505 5 aie £ 5 HP 3325A
NOIGIEr™ &z 5 505 £ 5 5 505 5 5 5 550 5 w5 Tores = o 2 oot e sa rmrerme 2 e ce sy ot o HP 3456A
Adapters:
BNC (f)todualbananaplug ... ... .. ... ... ... ........ HP 1251-2277
Cables:
BNC (m) to SMB (f) (2required) . .. ................... HP 85680-60093
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Figure 3-19. Test Setup for Test 11
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Test 12.
Video Processor Noise Test

Purpose

This test measures noise generated by the video processor assembly. Video processor noise is a
contributing factor to amplitude accuracy and trace measurement repeatability.

This test is run as part of Final Test.

Description

Insert the DUT into the HP 70001A mainframe. Disconnect any input to the DUT’s rear-panel VIDEO
jack. The program sets the DUT to a 300 MHz center frequency, 0 Hz span, and normal (Rose’n’Fell)
video detection. A single sweep is initiated and 800 trace data points recorded. The between the
minimum and maximum trace amplitude variations is compared to the test limit.



HP 70900A VERIFICATION TESTS

Test 13.
LO Span Accuracy (Span > 10 MHz) Test

Purpose

This test measures span accuracy for spans greater than 10 MHz. Spans greater than 10 MHz use
non-synthesized, “lock ’n’ roll”, tuning.

This test is run as part of Final Test.

Description

Connect the equipment as illustrated in Figure 3-20. Refer to Figure 3-1 for system rear-panel
connections. The program tunes the DUT to four frequencies from 500 MHz to 12.6 GHz. At each
frequency three spans are tested: 11 MHz, 110 MHz, and 1.1 GHz

For each span setting, the microwave source tunes a signal across the DUT’s span in 10 percent
increments. The DUT records the each frequency and compares the frequency with the frequency of the
microwave source. This gives the frequency error of each signal. Percent span error is calculated as the
difference of the worst case frequency errors in a span divided by the DUT span setting,

Equipment
Full Microwave Source . . . . ... ... ................... HP 8340A/B
External Reference . .. ......... ... Refer to “External Frequency Reference”
HP 70000 Modules:
BEMotUIe: . o oo o v v o wmws s me e mss by s e HP 70905A, 70906A, or 70908A
TEEMOIUIE. o o5 0 mvm son 5 mom v o %m0 s v 6 W 5 % B SR B8 HP 70902A or 70903A
Adapters:
TYPEN M) EOAPCIIME) 56 55 5 5 5 5 5 mm monos o m o o 53 2 s HP 1250-1744
APC3S5(MtoAPC3S5 (D) .- .. i it ittt et et e e HP 5061-5311
Cables:
APC35(m) (M) . . ... ittt HP 8120-4921
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MA | NF RAME MICROWAVE SOURCE
o ~ =

EXTERNAL - “© oo ooon
REF ERENCE sas & osa OS2 98980
REQUIRED oood mads 00 22 poon

RF INPUT

ADAPTER

APC 3.5 CABLE

Figure 3-20. Test Setup for Test 13
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Test 14.
LO Span Accuracy (Span <10 MHz) Test

Purpose

This test measures span accuracy for spans less than or equal to 10 MHz. The spans are phase-locked by
the DUT fractional frequency synthesizer circuit.

This test is run as part of Final Test.

Description

Connect the equipment as illustrated in Figure 3-21. Refer to Figure 3-1 for system rear-panel
connections.

The program tunes the DUT to 4 GHz and sets its spans consecutively to 8.88 kHz, 44.4 kHz, 3.33 kHz,
2.22 kHz, 5.55 kHz, 6.66 kHz, 7.77 kHz, and 10.0 kHz. For each span setting, the microwave source tunes
a signal across the DUT’s span at 30, 50, and 70 percent of span increments. If a graphics display is
present, the signal will appear at the third, fifth, and sventh major divisions. The DUT records the each
frequency and compares the frequency with the frequency of the microwave source. This gives the
frequency error of each signal. Span accuracy is calculated three times in each span: from division 3 to
division 5, division 3 to division 7, and division 5 to division 7

Equipment
NECTOWAVE BOUITE v v 5w o i = 8 & o & & B e & % % 90 46 & % G098 & 5 & 16 s HP 8340A/B
External Reference ..o v o v m wm o v s s Refer to “External Frequency Reference”

HP 70000 Modules:

BEMOOHIE 5 225 505 6 5% 508 55 4 Bomm m om0 on i o8 HP 70905A, 709064, or 70908A
TEEMIOUEIE 6 5 6 3 st v om o emm oo e smoms e m o 3 et B o Cm s e HP 70902A
Adapters:

Type N(m)to APC35(f) . . ... . ... HP 1250-1744
APCASHHMOAPC IS (D) v voncrom oo s w e oo miomw o 5 w0 85 & 5 3 HP 5061-5311
Cables:

APCTILMITUNT v 65 5 9 5 55 TS H 55 0 b 6 m osas 5w s st = % e & HP 8120-4921
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MA | NFRAME MI1CROWAVE SOURCE
P 3 X e

EXTERNAL Sas aodsd 5 ©2 000D
REFERENCE ass oooe (U oo 5888
REQU I RED S St g:g o= 0oB8

RF INPUT

ADAPTER . ADAPTER

APC 3.5 CABLE

Figure 3-21. Test Setup for Test 14
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Test 15.
LO Frequency Accuracy (Span > 10 MHz) Test

Purpose

This test measures the center-frequency readout accuracy for spans greater than 10 MHz. In these
spans, the DUT is phase-locked between sweeps.

This test is run as part of Final Test.

Description

Connect the test equipment as illustrated in Figure 3-22. Refer to Figure 3-1 for system rear-panel
connections.

The microwave source provides a signal with a precise frequency for testing. The program tunes the
microwave source and the HP 70000 Spectrum Analyzer to 10 discrete frequencies from 2.7 to 26 GHz.
At each frequency, the DUT measures the frequency of the signalat several different span settings.
Below 8 GHz, spans are set to 0.1, 1, and 10 GHz. Above 8 GHz, the span is set to 1 GHz. The
frequency difference between the DUT’s readout and the signal gives the frequency readout error.

Ratios between the frequency readout errors and spans are calculated, expressed as a percentage, and
compared to test limits.

Equipment
Full MACTOWAVE SOMICE o v v wonwi v s v v o4 & wsi o o & e & ¢ % 5508 & 5 HP 8340A/B
Extérnidl Referenod oo wweswnn s Refer to “External Frequency Reference”
HP 70000 Modules:
RUEMBOUE wic i@ e s 0 il ummm m n o w8 HP 70905A, 70906A, 70908A
IFModule . ... . .. . .. e HP 70903A
Adapters:
Type N(m) 10 APCI3S (L) « v cunmmuvwnmsss s wom s e oo s 8 5w HP 1250-1744
APCAS MG APCRS ) o ccnvumucowmassawmsey 995 8§ 5 G HP 5061-5311
Cables:
APC3S (M) {IN) 25 555 55 595 208 5 8 8 st mamm muesmm s o HP 8120-4921
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HP 70900A

MA | NFRAME
M| CROWAVE SOURCE
- ~_ =0y . e

o] '6' EXTERNAL | || [[oss cosss t) B
o] REFERENCE oot & oso
REQUIRED oo odhd 00 = gggg
RF INPUT
ADAPTER ADAPTER

APC 3.5 CABLE

Figure 3-22. Test Setup for Test 15
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Test 16.
LO Frequency Accuracy (Span <10 MHz) Test

Purpose

This test measures the center-frequency readout accuracy for spans less than or equal to 10 MHz. In
these spans, the DUT uses synthesized sweeps.

This test is run as part of Final Test.

Description

Connect the test equipment as Lllustrated in Figure 3-23. Refer to Figure 3-1 for system rear-panel
connections.

The microwave source provides a signal with a precise frequency for testing. The program tunes the
microwave source and the HP 70000 Spectrum Analyzer to 300 MHz. To ensure a more accurate
measurement, the test measures IF module frequency errors and subtracts these errors from the test
results.

For the LO frequency accuracy measurement, the DUT measures the frequency of the input signal in
five spans between 1 kHz and 10 MHz. The frequency difference between the DUT’s readout and the
signal, minus the errors caused by the IF, gives the frequency readout error. Ratios between the
frequency readout errors and the spans are calculated, expressed as a percentage, and compared to the
test limits.

Equipment
Synthesized Source . . . . .. ... ... HP 8340A/B
External Reference . .. ... ......... Refer to “External Frequency Reference”
HP 70000 Modules:
REModule: . :cncecsnmpenwaesswa, HP 70904A, 709054, 70906A, or 70908A
IEModUle: v e s s s il U ESE @S0 65 5.4 HP 70902A or 70903A
Adapters:
Type N(m)to APC35(f) ... ... .. . . . ... .. . .. HP 1250-1744
APC3S5(Dto APC3.S5(f) .. o v i it it it i et et e e HP 5061-5311
Cables:
APCASIMILI) o o v v 5 wwwanim e v o s e s e s e 568605555 @ HP 8120-4921
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MA | NF RAME SYNTHES|ZED SOURCE
,._/ e, o B,
= EXTERNAL [l looe cosec :
ol © REFERENCE DRI a5 paon
REQUIRED oood madd 00 98 gnod
RF INPUT
ADAPTER ADAPTER

APC 3.5 CABLE

Figure 3-23. Test Setup for Test 16

3-44



HP 70900A _ VERIFICATION TESTS

Test 17.
LO Frequency Error vs Sweeptime Test

Purpose

This test verifies that the sweep circuitry does not effect span and frequency accuracy.

This test is run as part of Final Test.

Description

Connect the equipment as illustrated in Figure 3-24. Refer to Figure 3-1 for system rear-panel
connections.

The program places the DUT to a 500 MHz center frequency, 300 MHz span, and 50 ms, 500 ms, Ss, 50s,
and 1000s consecutive sweeptimes. Span and frequency accuracy errors at each sweeptime are computed

and compared to the errors at 500 ms. By normalizing out errors at 500 ms, the resulting errors are
caused by the sweeptime circuitry.

Equipment

SUtheSPed SOIIE o sss v o v v b @ B o ¥ BT 5 & 906§ 5 08 § B & 5 HP 8340A/B
External Reference: .. ccvuvwssisnmss Refer to “External Frequency Reference”
HP 70000 Modules:

BEMOEE v » v o5 oo om0 wmon 0 o0 @ 0w w0 ox HP 70904A, 709054, 70906A, or 70908 A
I MOGUIE v v nosov e w5 vt om0 s e b e e @ HP 70902A or 70903A
Adapters:

TpeNMIOWBPECIS) sovwevsn e g 9 L 9% 8 308 65 5 aps HP 1250-1744

APCIEMAPCAIN] o oot s i s 886,005 7 wid HP 5061-5311
Cables:

APC35 (M) (M) -« o o v e e e e HP 8120-4921
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Figure 3-24. Test Setup for Test 17
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VERIFICATION TESTS

Test 18.
Tune + Span Output Accuracy Test

Purpose

This test measures the rear-panel TUNE SPAN voltage. -

This test is run as part of Final Test.

Description

Connect the equipment as illustrated in Figure 3-25. The DUT’s LO signal tunes in 150 MHz steps from

3 t0 6.45 GHz. At each frequency the voltmeter measures the TUNE SPAN voltage. The theoretical

TUNE SPAN voltage is calculated as the DUT’s LO frequency multiplied by 1.5V/GHz. The difference

between the measured and theoretical values are compared to test limits.

Equipment

Precision Digita.l NOIBIOE o e 5 0w 5 e v 4 5 m0m @ % % Sie 8 ¥ B S R § % R0E §

Adapters:

BNC D todualbanandplug oo ccvnwmmvss5 0 6558 8285 4 65 o

Cables:
BNC (m) to SMB (f)

HP 3456A

HP 1251-2277

HP 85680-60093
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T\
TUNE + SPAN
MA | NFRAME OUTPUT

= — PRECISION

DIGITAL VOLTMETER

ADAPTER

N SMB TO BNC CABLE ASSEMBLY

Figure 3-25. Test Setup for Test 18
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Test 19.
SWP Output Accuracy Test

Purpose

The rear-panel SWP voltage is measured.

This test is run as part of Final Test.

Description

Connect the equipment as illustrated in Figure 3-26. The DUT tunes its LO to 3 GHz in a 0 Hz span.
The program initiates a ten second sweep producing a zero to ten volt SWP ramp. Every 500 ms, the
voltmeter records the rear-panel SWP voltage and calculates the slope (AV/AT) from the last
measurement. The difference between the measured and theoretical slopes is expressed as a percentage

and compared to test limits. The sweep ramp offset error is determined by comparing the voltage at the
end of the sweep to ten volts.

Equipment
Precision Digital Voltmeter . . vwvis ewcvans s s s v@e s o mm s s HP 3456A
Adapters:
BNC (f)todual bananaplug . ......................... HP 1251-2277
Cables:
BNC(m)toSMB(f) ... ... ... ... .. .. .. ... HP 85680-60093
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N
SWP
MA | NF RAME ﬁUTPUT “EE)

" e,

= PRECISION
DIGITAL VOLTMETER

ADAPTER

\_ SMB_TO BNC CABLE ASSEMBLY

Figure 3-26. Test Setup for Test 19
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Test 20.
HSWP Output Voltage Test

Purpose

The TTL-levels at the rear-panel HSWP jack are measured. The H SWP voltage is low between sweeps
and high during sweeps.

This test is run as part of Final Test.

Description

Connect the equipment as illustrated in Figure 3-27. The voltmeter measures the HSWP TTL-levels
while the program controls the DUT’s sweep.

Equipment

Voltmeter . . . L e e e e e e e e e e e e e e e e e e e HP 3456A

Adapters:

BNC (D todualbananaplug . . cccxcwvviwwmvswsawanwess HP 1251-2277

Cables:
BN (MITOSMBIE: cm v 55 8 6 i85 MR R ER G B 5 Gt 885 e = » HP 85680-60093

HSWP m
MA | NFRAME OUTPUT “

— e

-~ —

VOLTMETER

ADAPTER

\_ SMB TO BNC CABLE ASSEMBLY

Figure 3-27. Test Setup for Test 20
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Test 21.
Line Triggering Test

Purpose

This manual test verifies line triggering operation.

This test is run as part of Final Test.

Description

NOTE

This is a manual test. The performance test program prompts the user
to refer to this test description.

An oscilloscope is used to monitor the rear-panel HSWP waveform during line triggering. If functioning
correctly, the signal will be stable.

Equipment
SOCETIOBRIN® o oo o 5 5 v 2 o 3¢ oo © ¥ % B R % B RN K R R W N DR @ N HP 54111D
HP 70000 Modules:
CGraphiesDisplay - .cnwauvsusmsssmeras v s i s m &3 HP 70205A or 70206A
Cables:
BNC(m)toSMB (f) . ... ... ... . . HP 85680-60093

Procedure

1. Connect the equipment as illustrated in Figure 3-28.

2. Set the graphics display’s controls as follows:
DOAI & G0 5 5 a0 0 X 5 Gl £ H 06 s & & o o 5 om v m R e % kW 1 N K U HOE B B & 0Hz
TraceLength A . . . . . . . .. .. 50
Sweeptime . . . . . ... e 8 ms
ATIBBEE o oo v 0 5 5 sy o0 v 38 oot o6 % 0 Sl 6 B0 S W0 B 6 S 6 B B B B 0% B B SOE S § 3 Line

2
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3

Set the oscilloscope’s controls as follows:

Volts/Div . . o o e e e e e e e e e e 2
SeC/DIV . . . e e e e e e e e e e 8 ms
TUIBUEE o conw v o 5 oxves 0 % 3o B 4 (6 S K N R B 8 % B R WS B0 R K B MUELS @ (I 58 Line
CHIIEL L. oo 50 0 mwomms 0 5 s 6 9 5 e 0 8 W G @ R B RS R W R R R B On, DC Coupled

Connect the DUT’s rear-panel H SWP jack to channel 1 on the oscilloscope. The oscilloscope will
display a 50 ms square wave with 8 ms, 5V, positive peaks.

Adjust the oscilloscope triggering level and sweeptime for a stable display.
On the graphics display module, press {TRIGGER FREE}. Verify that the oscilloscope waveform

drifts. On the graphics display press {TRIGGER LINE}. If the displayed waveform is stable, the
DUT passes the test.

HSWP m
MA | NFRAME OUTPUT “ OSCILLOSCOPE

.

CHANNEL 1

L,\ SMB TO BNC CABLE ASSEMBLY

Figure 3-28. Test Setup for Test 21
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Test 22.
LED Check Test

Purpose

This test verifies the proper front panel LED operation.

Description

This test sends commands to turn front-panel LEDs on and off. A total of 28 LED patterns are
displayed on the DUT. The user is prompted to watch and verify the correct LED patterns. Install the
DUT into the HP 70000 series mainframe.
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Test 23.
Video Bandwidth Test

Purpose

The bandwidths of the positive and negative peak detectors are measured.

Description

Connect the equipment as illustrated in Figure 3-29. The program sets the function generator for a 1.8V
peak-to-peak, 1 kHz, sine wave with a 1V dc offset. The DUT is set to 0 Hz span, 50 ms sweeptime, and
positive peak detection.

The test records eight hundred trace data points, averages the data, and subtracts the average from each
data point. This mathematically removes the dc offset. The maximum data point is considered the
reference trace value. The test remeasures the data points with the function generator increased to 5
MHz and mathematically removes the dc offset. The frequency response of the positive-peak detector
circuitry is detemined by comparing the maximum trace point to the maximum reference trace value.

The program repeats the procedure at 4 MHz using negative-peak detection.

Equipment
FUNCHOM GENETALOT v v v 4 st 6 8 9 wocer it % 6 & 6 B 2 & Sl £ 8 5 90 o & % %0 4l & & HP 3325A
Cables:
BNC(m)toSMB(f) . ... ... ... . i HP 85680-60093

)
Ln
Ln
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§
VIDEQ

e N,

FUNCTION GENERATOR

SIGNAL

\__ SMB TO BNC CABLE ASSEMBLY

Figure 3-29. Test Setup for Test 23
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Test 24.
300 MHz 40 kHz Sidebands Test

Purpose

This test measures sidebands on the rear-panel 300 MHz 1 and 2 jacks. These sidebands are generated
by radiated emissions from the HP 70001A Mainframe’s 40 kHz switching power supply.

Description

NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyzer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

Connect the equipment as illustrated in Figure 3-30. Place the sniffer loop near the rear of the
mainframe. The test uses the sniffer loop to measure the frequency of the 40 kHz emissions. To be
measured, the emissions must be greater than -85 dBm. The 300 MHz Upconverter multiplies the 300
MHz signal and sidebands by 20. This multiplication increases the sideband power levels within the
measurement range of the spectrum analyzer. Refer to the following formula:

Sideband Increase (dB) = 20 Log (6 GHz/300 MHz)

=26dB

The spectrum analyzer measures the power of the first six upper and lower 40 kHz sidebands. Each

measurement is made relative to the 6 GHz signal. The program remeasures sidebands that excede the
test limits using video averaging.

Equipment
Calibrated Spectium- Analyzer .« « « . ccwvos i m v s mos s aim s oo HP 8566B
Extermal Referentd s evv v ovssnmms Refer to “External Frequency Reference”
Sfer IOy cuciswmesEe e s Refer to “Sniffer Loop Construction Procedure”
300 MHz Upconverter . . . . Refer to “300 MHz Upconverter Construction Procedure”



VERIFICATION TESTS
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Adapters:
Type N (M) t0 APC35(£) . . o oo e e e HP 1250-1744
Type N(m)toBNC(f) . ... .. .. . ... .. .. .. HP 1250-1476
SMA (10 SMB () .« -« v o ettt e e e e e HP 1250-0674
SMB (f) to SMB (f) .............................. HP 1250-0672
Cables:
APEBE TN (RPITEE) v v s wowvm e 5 5 598 0 8 & 08 5 5 8 698 6 % 8 8 HP 8120-4921
BIRE G () %5 b oo 525 6w & 4 BB S5 3 BE T S M EEE SE R E BE T HP 10503A
PLACE SNIFFER LOOP
BEHIND HP 70900A
e EXTERNAL
R =L
SNIFFER ADAPTER
LOOP
CAL IBRATED
ADAPTER jPECTRUM ANALYZEi‘-
MA | NF RAME 300 MHz OUT 1 i 0O O coood

_ ~ 1‘;‘?%’*===.'%'

r....__ _coc—ooooo]

ocoooo ooo D oooDo

ooooo gnn oo oooo

ooooo ood 00 &2 I:H:H:I‘_EJ

= QO el O
RF INPUT
ADAPTER \
ADAPTER
N
\_ APC 3.5 CABLE i out L_APC 3.5 CABLE
300 MHz
UPCONVERTER

Figure 3-30. Test Setup for Test 24
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Test 25.
Calibrator Harmonics Test

Purpose

This test measures the 300 MHz calibrator’s harmonic power levels.

Description

NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyzer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

Connect the equipment as illustrated in Figure 3-31. The spectrum analyzer measures the power levels,

in dBc, of the first 10 harmonics of the 300 MHz signal.

Equipment
Calibrated Spectrum Analyzer . . . .. .. ... ... ... ........... HP 8566B
External Reference ... ............ Refer to “External Frequency Reference”
Adapters:
Type N(m)to APC35(f) ... .. . .. . HP 1250-1744
BNC OO Y10 SMALE] & oo o o ox e mim o8 % 55 0 0 8 5 a0 % 0 & 5 % Wi & ¥ HP 1250-1700
Cables:
APCIIHIUB) o s v @ sy s B F IR LU DS SR RE E 55 A L s HP 8120-4921
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VERIFICATION TESTS
CAL | BRATED
EXTERNAL SPECTRUM ANALYZER
REF ERENCE
REQU | RED —= : =
MA | NFRAME

- ==

coooe ooo D opoo
oocos Soo pooooo
bhoooo ooo 00 2 0000

CAL IBRATOR

ADAPTER

APC 3.5 CABLE

Figure 3-31. Test Setup for Test 25
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Test 26.
Calibrator Output Impedance Test

Purpose

This test measures the output return loss of the module’s front-panel calibrator jack. From the return
loss measured, the calibrator source impedance can be measured.

Description

NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyzer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

Connect the equipment as illustrated in Figure 3-32. The calibrator output impedance measurement is
made with the module powered up. To eliminate interference with the calibrator signal, the return
measurement is made at a 50 kHz offset from 300 MHz.

Equipment
Calibrated Spectrum Analyzer . .. ... ..................... HP 8566B
External Befersnme o o v o covm v 5 % o 5 0 5 5 Refer to “External Frequency Reference”
Dynthiesizet BOUICE. .+ & o 5 e o v o oo 6 v % 0w B S R B B RS IR E S S TH 6 5 9 HP 8663A
Diectional Compler «cismescsme s s s o s i s R I E D@ 55 5 8 HP 778D
OPBNISHEEE .+ covvss im e 08 8 90 AE S0 5§ 5 Bos 55 8 mus m o HP 85037-60001
20dB AMENUEIOT oo 4 4 % % 4 55 5 508 B 5 8 mue 8 mm moem n o s HP 8491A Option 20
50Q Type N (m) Termination . . .. . .. .. ... ... ... .......... HP 908A
Adapters:
Type M (myta APC 35 (D) (Greguired): -« v « o e w5 5 oo w5 5 svm v 2 5 & HP 1250-1744
Type N APCIS) @reguired) ... omuvvis vassnasss i HP 1250-1745
BNCHn)IoSMA) o v scsom s vup ot 88855 8555 885 twana 1250-1700
Cables:
APC3.5(m) (m) (3required) . . ... .... ... ... uiunio... HP 8120-4921
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CAL | BRATED
SPECTRUM ANALYZER ;gg;&gﬁk
REQU I RED
MA | NF RAME iy SYNTHES1ZED SOURCE
"J 1‘ P e,

Sc D oooo
ooo S oooo
Soo oo pooo
Sot 0D O 0DDOD

CAL IBRATOR RF INPUT RF OUTPUT
ADAPTER Eg ADAPTER E? ADAPTER E?
APC 3.5 CABLE APC 3.5 CABLE ' APC 3.5 CABLE
ADAPTER
20 dB
ADAPTER El ATTENUATOR
% A0 — —
; Y DIRECTIONAL ROAEIER
COUPLER
50
OPEN/SHORT ﬂ:ﬂ TERMINAT | ON

Figure 3-32. Test Setup for Test 26
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Test 27.
300 MHz Reference Isolation Test

Purpose

This test measures the isolation between the module’s three 300 MHz output ports. These ports include
the front-panel CALIBRATOR jack, the rear-panel 300 MHz 1 jack, and the rear-panel 300 MHz 2 jack.
Isolation is checked at frequencies that simulate coupling from the RF module’s second IF.

Description

The program prompts you to connect six variations of the test setup illustrated in Figure 3-33. In each
test, the microwave source simulates coupling from the RF module’s low and high band IFs. To simulate
low band coupling, the microwave source tunes from 278.6 to 321.4 MHz in 1 MHz steps. To simulate
the high band coupling, the microwave source tunes from 3 to 6.6 GHz in 100 MHz steps. The spectrum
analyzer measures the amount of coupling. The six test variations are as follows:

Setup 1:
Microwave Source to rear-panel 300 MHz 1
Calibrated Spectrum Analyzer to rear-panel 300 MHz 2

Setup 2:
Microwave Source to rear-panel 300 MHz 1
Calibrated Spectrum Analyzer to front-panel CALIBRATOR

Setup 3:
Microwave Source to rear-panel 300 MHz 2
Calibrated Spectrum Analyzer to rear-panel 300 MHz 1

Setup 4:
Microwave Source to rear-panel 300 MHz 2
Calibrated Spectrum Analyzer to front-panel CALIBRATOR

Setup §:
Microwave Source to front-panel CALIBRATOR
Calibrated Spectrum Analyzer to rear-panel 300 MHz 1

Setup 6:
Microwave Source to front-panel CALIBRATOR
Calibrated Spectrum Analyzer to rear-panel 300 MHz 2
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NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

Equipment
Calibrated Spectrum Analyzer . . .. ... . ... ... ... ..... HP 8566B
External Reference . . .............. Refer to “External Frequency Reference”
MicTOWave SOUICE . . . . . . v v v v et e e e e e e e e e e e HP 8340A/B
Adapters: =
TeN(YEAPCIS(E) vovcvuvnwavsmesp i w e aos o % 300 HP 1250-1744
SMAMWEBNE M) covwveosapnes imoss b s o d5 s s s e HP 1250-1700
SMA (f) to SMB (m) (2 required) . . . .. ... ... ... ... .. ... HP 1250-0674
SMB (f) to SMB (f) (2required) . . ... ... .. ... ... . ....... HP 1250-0672
APC35(f)toAPC35(f) . ... . . oot HP 5061-5311
Cables:
APC3.5 (MY () (Zreguired) » « 2 vowe wos 5 v va s s a5 5 % ma 6 5 @ s HP 8120-4921
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~
ADAPTER
EXTERMAL
REF ERENCE
AOAPTER REQUIRED
CAL IBRATED
SPECTRUM ANALYZER
\ 300 MHz OUT 1
MAINFRAME § ¥ 300 MHz OUT 2 MICROWAVE SOURCE

. e __ ",

oo oooo

ocEooo oo S oooo
ooooo Boo oD oooo
oooo ood 00 £ 0000
o]

ﬁéﬁ. S ooo oo pgooo
ocooo ndas 00 OO 0ooo

! RF OUTPUT

RF INPUT

CAL | BRATOR

ADAPTER H

ADAPTER ADAPTER e

\ APC 3.5 CABLE

APC 3.5 CABLE

Figure 3-33. Test Setup for Test 27
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Test 28.
External Reference Test

Purpose

This test verifies the DUT’s abiltiy to lock on an external frequency-reference even with variations in
reference power and frequency.

Description

NOTE

This test requires a calibrated HP 8566B Spectrum Analyzer. If the HP
8566B is not calibrated when the test is entered, the verification
software will start a calibration procedure. Refer to Spectrum-
Analyzer/RF-Cable Calibration in this chapter. After the calibration is
completed, the software will return to this test procedure.

NOTE

Disconnect the 100 MHz reference from the HP 70900A.

Connect the equipment as illustrated in Figure 3-34. The sythesized source provides the 100 MHz
external reference signal to the DUT. The calibrated spectrum analyzer monitors the calibrator signal to
detect problems in the 100 MHz and the 300 MHz assemblies.

Test 1 verifies the DUT’s ability to lock onto an external reference. The controller checks for any unlock
status errors with a 100 MHz, +4 dBm reference. Test 2 verifies that the DUT stays locked when the
external reference’s frequency is varied. Test 3 verifies if the 300 MHz CALIBRATOR stays level with
variations of external reference power level. Test 4 verifies the operation of the DUT internal/external
reference switch. The DUT normally uses its internal 100 MHz oscillator. When the DUT senses an
external reference signal, the internal/external switch is automatically set to external. In this portion of

the test, the synthesized source power level is decremented until the switch goes from external to
internal.
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Equipment
Calibrated Spectrum Analyzer . . . .. ... ... .. ... ........... HP 8566B
External Reference: . . . w4 oo v o6 5w Refer to “External Frequency Reference”
SYNEhESIZEA SOUTEE - w5 o o s s 6 06 S God w a & oy 5 5 5 59 5 % 5 885 o 6 HP 8663A
Adapters:
Type N(m)to APC3.5(f) . . ..ot i HP 1250-1744
SMA(f)toSMB (M) .. . . . . HP 1250-0674
SMB(f)toSMB(f) ... ... ... ... HP 1250-0672
BECAS A PORIIEY o v oo ook comws w9 oo o0 o 5 96 8 5 8 ot & @ HP 5061-5311
Cables:
APC35 (m)(m) (2required) . . ... .. ... ... .. HP 8120-4921
BNE(II () 5 600 67 95 5 0 85 Sla 0o mumme oo e s s o m o am s s HP 10503A
ADAPTER
REF ERENCE
AR REQU | RED
CAL IBRATED
SPECTRUM ANALYZER
N,
MA | NF RAME 100 MHz SYNTHES1ZED SOURCE O poiaseed

e - SO0 o oo oo

-~ .

CAL IBRATOR

RF OUTPUT

ADAPTER .

APC 3.5 CABLE

- 80 ooo ad
D oSS oDES g

Corc>pooo
ooooD ooo O opooDDo
ocoDoD goo oo ocooo
rooooc oodh 00 O 0DooD

Figure 3-34. Test Setup for Test 28
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Test 29.
Reference Oscillator Stability Test

Purpose

This test measures the short term stability of the 100 MHz reference oscillator.

Description

NOTE

Disconnect the 100 MHz reference from the HP 70800A. If an external
100 MHz reference was connected, allow 30 minutes for internal
reference to stabilize.

Connect the test equipment as illustrated in Figure 3-35. The test programs the DUT to make two
frequency measurements, 20 seconds apart, on a stable signal. Any difference between the two
measurements is caused by the reference oscillator’s frequency drifting.

Equipment
Externial Relerenoe . s wic v s dnssme a3 Refer to “External Frequency Reference”
MICTOWAVE SOUICE . . . 7. i i i it i e e e e e e e e e e e e e e HP 8340A/B
HP 70000 Modules:
RFModule . ........ ... ... .. ....... HP 70905A, 70906A, or 70908A
EE MAOKIIE . v s w5 0 5 osies o 5 5 sbiiee & W00 % 598 &0 3 N SOSS 8 B G IR W W A 0 HP 70902A
Adapters:
TYPENE)OAPEIBH) v oo vssvim sy emiss 50 285 59 27 3 HP 1250-1744
APCIS(NTIOAPESIID) ¢ s svss s 9 i oo 655% 5. 0058 nnsemn HP 5061-5311
Cables:
APC35(m) (M) . . . . i e HP 8120-4921
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MA | NFRAME
_ ~__ M| CROWAVE SOURCE

of --- EXTERNAL
o| © REFERENCE
REQU IRED
RF INPUT
| |
ADAPTER d § ADAPTER

APC 3.5 CABLE

Figure 3-35. Test Setup for Test 29
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Test 30.
Reference Oscillator Shot Noise Test

Purpose

This measures the shot noise generated by the 100 MHz reference oscillator crystal.
Description

NOTE

Disconnect the 100 MHz reference from the HP 70900A. If an external
100 MHz reference was connected, allow 30 minutes for internal
reference to stabilize.

Connect the equipment as illustrated in Figure 3-36. To measure the shot noise, the program performs a
residual FM test. The slope of the IF module’s 30 Hz resolution-bandwidth filter is measured using the
LO feedthrough signal. After calculating the filter’s slope, the test places the microwave source’s 5 GHz
signal in the middle of the filter’s slope and measures the residual FM. (The residual FM equals the
signal’s amplitude variation times the slope of the filter.) Since the residual FM generated by the DUT’s
100 MHz oscillator is typically greater than the FM generated by the microwave source, the residual FM
measured is due to the DUT 100 MHz oscillator.

Equipment
External Reference . .o.o: o s w5559 5 55 Refer to “External Frequency Reference”
MICTOWAVE SOUICE . . . o v v v v v it e e e et e e e e e e e e e e HP 8340A/B
HP 70000 Modules:
RE'MIBOHIE 5w e 0 5 oom o 2« o 5 5 & wem 9 5 o0 HP 70905A, HP 70906A, or HP 70908A
HEMOIE & . ovoonmiv o s mue 0 e 6w e v e BR B B % RS ¥ KB RS B ¥ ¥ A HP 70902A
Adapters:
TeNmMIeAPCIS ) v csscamuss n oo dlmibnss HP 1250-1744
APCAS{RIOAPCITM) . 5 on st vimnne s snm e m g = m o HP 5061-5311
Cables:
APC IS N - oov v v 5 5om v o o 5 & % oo o & % S8 R 8 5 B & 8 6 HP 8120-4921
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MA | NF RAME
- ~ MICROWAVE SOURCE

EXTERNAL it ahaod O 99 0000
REFERENCE sos & oeo O 55 2888
REQUIRED Sood oood 00 o2 pono

RF INPUT

ADAPTER !. ADAPTER

APC 3.5 CABLE

Figure 3-36. Test Setup for Test 30
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Test 31.
YTO Linearity Test

Purpose

This test measures the YTO (YIG tuned oscillator) frequency linearity over the frequency range of 3 to
6.6 GHz.

Description

Thre test determines the YTO linearity by reading the module’s-tune correction DAC. The YTO is tuned
in 100 MHz steps from 3 to 6.6 GHz. At each frequency, the tune correction DAC value is measured,
converted to a frequency value, and plotted graphically. Install the DUT into the HP 70001 A mainframe.
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300 MHz Upconverter Construction Procedure

Theory of Operation

The 300 MHz Upconverter converts a 300 MHz input signal to 6 GHz. Refer to Table 3-2 for a list of
performance tests that require the upconverter.

Figure 3-37 illustrates the block diagram for the Upconverter. The 300 MHz, 0 dBm, input signal is first
attenuated by 3 dB to improve matching. Next, the 300 MHz, -3 dBm, signal is amplified 40 dB by the
extremely low noise amplifier (noise figure is approximately 3.5 dB). The step recovery diode (SRD)
generates frequency harmonics. The 20th harmonic of the 300 MHz signal (6 GHz) is bandpass filtered
resulting in a 6 GHz output. The isolator suppresses the signals reflecting off the input of the bandpass
filter. Without the isolator these reflected signals could mix in the SRD and potentially cause spurious
signals to be passed through to the output.

DC SUPPLY

| w

w2 W3 >
>t >— S>> ,>—->>—@%>——>>—@9>—m+

X

5 dB AMPL IF IER STEP ISOLATOR 6 GHz
ATTENUATOR RECOVERY BANDPASS

D1ODE FILTER
Figure 3-37. 300 MHz Upconverter Block Diagram
Specifications

HpUt PIEqueict .« « s o wrs & % sowve v v % oo 88 % 508 ¢ 8 & 608 8 & 300 MHz +10.5 MHz
IPUtPOWer: . e vuvwm o s e ams g S B S E R VY28 54 r e v m 0dBm =1dB
OMput Frequency? - o s o« o5 0055 5 5 5 w0s » 20 x Input Frequency, normally 6 GHz
Conversion Loss: . . ¢ . 0 i ittt e e 7 dB Maximum
Power Supply Requirements: . . ... ............... +24V 5% @ 550 mA

l.rJJ
&



VERIFICATION TESTS HP 70900A
Component Specifications
3 dB Attenuator
Operating FIEQUEneY: v v d s s s oo o 8 8 4% oow 88 Sone o a0 300 MHz =10 MHz
Amplifier
DPeratine FIeausieys o s o oow sou o o0 6 o5 s womne & % oo 4 9 5 5 300 MHz +10 MHz
CIRIEE om o5 o o0 @ & o miie 0 % % oo 6w 3 % 0B M W W B SR W W M 6 ¥ F 6 REH % % 8 40 to 43 dB
NOSEFIFIIEL. & o o 5 s woe & 505 50 5 8 5 5 0 8 © 5 % e ¥ 5 w5 & & 8 5 % 8 8 & & e 4 <4 dB
1dBGAin COMPresttiE v cvxwassuw e v R s s WS EE S B B8 B A B @ § ¥ 33 dBm
Step Recovery Diode '
Operating Frequency: . . . . . ... ... .. ... .. .. ...... 300 MHz =10 MHz
Output Comb Frequency: . . . . ... .. ... .. ... . ... ... . ..... >6 GHz
Power-Capabilis .« voe v om e w x5 wms wom 3 e e v ow o s % moe s & ¥ S & >1 Watt
Isolator
FIEOUBIBEYY & cow v s s wom e w oo 5 9 % 50 2 9 % 0% 6 ¥ 5 W08 § § § 906 6 GHz =200 MHz
InsertionLoss » oo v wp e s 39 2 s s RE E S B B4 5 B IR ED GE L E B G 2 <1dB
ReversEIsOMlIoN: o o v o 9s 68 0 00@ 8 50 00 5 4 % lm n o m cowm o o 0w 2 8 >15dB
Power' Capabilitys o 5 o i £ 85 5 6 65 & ih0e 6 3 mom mom 0 orm w0 e w3 e >0.5 Watts
Bandpass Filter
Center Frequency: . . .. . . . . . . . . e 6 GHz
Stop Band Attenuation: . . . . ... ..ol >70 dB
Power Supply
WOMBHE, < 5 wom vov s mom o o o w0 8 0 % S & 9% 49 6 508 W@ ¥ 3 909 # 88 W00 5 & 85 +24V
COITEOLE & o vov v o s wd e S m e sk SO0 P ¥4 WU PSS9 C B S 550 5 45 51% & § 5 550 mA
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300 MHz Upconverter Assembly

Table 3-3 lists the components used in the upconverter. Assemble the components as shown in Figure
3-38. Connect the positive lead of the power supply to the feedthrough filter on the amplifier. Connect

the ground lead to the standoff on the amplifier. Set the power supply to +24 Vdc. Refer to Table 3-3
for assembly parts.

The linear amplifier, Q-Bit Corporation part number QB-442, is available from the following company:

Allis Associates

P.O. Box 1256
Cupertino, CA 95015
408-252-2883

The bandpass filter, Lark Engineering part number 3B-6000-180-6BA, is available from the following
company:

Stout Associates

175 South San Antonio Road
Suite 114

Los Altos, CA 94022
408-746-0470

Table 3-3. 300 MHz Upconverter Parts List

Part Description Quantity Model/Part Number
3 dB Fixed Attenuator 1 HP 8493A Option 003
10 MHz to 400 MHz Linear Amplifier 1 (See “300 MHz Upconverter Assembly”)
Step Recovery Diode 1 HP 33003A
Isolator 1 HP P/N (0955-0204
6 GHz Bandpass Filter 1 (See “300 MHz Upconverter Assembly”)
DC Power Supply (+24V, 550 mA) 1 HP 6277B, HP 6206B, HP 6200B, HP 6114A, HP 6289A,
HP 6255A, HP 6291A, HP 6115A, or HP 6228B
Semi-Rigid Coaxial Cable (W1) 1 HP P/N 85660-20073
SMA (m) to SMA (m)Adapter (W2) 1 HP P/N 1250-1159
SMA (f) to SMA (f) Adapter (W3) 1 HP P/N 1250-1158
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DC POWER
3 4B SUPPLY SET TO +24 Vdc
F I1XED - +
ATTENUATOR -
INPUT 10-400 MHz [
300 MHz Z LINEAR #,
0 1 dBm i] AMPL I F | ER SEMI-RIGID
COAXIAL
CABLE
% sma (f) = sma (f)
ADAPTER
STEP
_ RECOVERY
D1ODE
Z
sma (m) - sma (m)
ADAPTER
£
| SOLATOR
2
Z
6 GHz
BANDPASS
FILTER
Z
OUTPUT
6 GHz

-6 TO +1 dBm

Figure 3-38. 300 MHz Upconverter Assembly Diagram

Upconverter Performance Verification

The critical parameters for this electronic tool are Conversion Loss and Noise Floor. See Figure 3-39 for

the power levels through the RF chain.
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Conversion Loss Verification
1. Connect an HP 8662A or HP 8663A to the input.

2. Setthe HP 8662A or HP 8663 A controls as follows:

~. 6 GHz
% -~ >=B dBm

20

INSERTION LOSS INSERTION LOSS

OF [SOLATOR AT OF FILTER AT

6 GHz SHOULD 6 GHz SHOULD
BE <1 dB BE <2 dB

300 MHz 300 MHz
=3 dBm +37 dBm

-5
+1 dB +5/-1 dB i

e 0
&
G

.0
Hz

POWER LEVEL MEASURED
WI1TH BROADBAND POWER
METER AT OUTPUT OF SRD
SHOULD BE >18 dBm

Figure 3-39. Power Levels Through RF Chain

EICOUENDY o o voooovie 6 % 5 008 55 8 00 55 5 208 5 5 o o 8 o m s & 0 ox5 2 0 300 MHz
POWEE & s v s 5 5 5005 608 5 (008 55 5 08 4 & 5 o o m m 0 oo 5 o = oo ot o 5 fa st o o o 0 dBm
3. Connect an HP 8566A to the upcoverter output.

4. Setthe HP 8566A controls as follows:

135=0 1L e SR D T 6 GHz
SPBH v e v g non v e v R B S B R S B E R S B LR E Bl T on e oo s 1 MHz
Referenc® Lavel: « uovovv o 6 6 8 500 568 68 1 5 5 » o o = o oom o n o aer o oo +10 dBm

5. Use the marker peak function, the marker peak should read >-7 dBm.

Noise Floor Verification

For the 300 MHz Phase Noise test, the critical test limit is the 10 kHz offset which must be -135 dBc.
When the 300 MHz signal is multiplied up to 6 GHz (20X) the phase noise increases by +26 dB.
Accounting for this +26 dB change and the 2 dB guard band in the 300 MHz phase noise test, the noise
floor at 6 GHz +200 kHz must be 111 dBm normalized to a 1 Hz BW.

1. To measure the noise floor at 200 kHz offset from 6 GHz connect the HP 8662A or 8663A to the
input.

2. Setthe HP 8662A or 8663A controls as follows:

EIQOUEHOY o v o x oo o 5 5 i 5 6 % 0 0 S 5 G BN 5 8 5 B B BB s m o o 0 m 300 MHz
P « % 5 e 9 % 5 WO B B R S E B A I H B SR RS B K e e o e ms e e g e 0 dBm
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3. Connect the HP 8566A to the upconverter output.
4. Set the HP 8566A controls as follows:
PIequency . wow v s v vos o avd 58 599 5 58 8 508 055 S8 E 5 5 At m m o mecer m o 6 GHz
OPBH o oo mim v 28R 58 BT 5 5 R 555 hoe £ w s s 2 s o mom x s o 450 kHz
REIGTBACELAVEL ¢ 4 it 5 5 5 500 58 0 5 5 n 2 0n caims 6 3 o s w i i s ¢ X & e s 20 dBm
VideoBandwidth . .. . ... ... .. ... ... 300 Hz
MBIKEE & 5 5% 6 5 4 mim s mop s o i mer w3 e v e 200 kHz from the 6 GHz signal

5. Enable the Noise Measurement routine by
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reading normalized to a 1 Hz Bandwidth. The reading should be <-111 dBm.

selecting [Shift], [M]. This will give the marker amplitude
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Sniffer Loop Construction Procedure

Theory of Operation

The Sniffer Loop is used to measure the 24 kHz radiated signal generated by the HP 70205A Graphics
Display, HP 70900A LO Modules, and 40 kHz radiated signal generated by the HP 70001A Mainframe
power supply.

Sniffer Loop Assembly

Table 3-4 lists the components used in the Sniffer Loop Assembly. Wrap the wire in a 2 inch diameter
circle, solder the wire to the J1 BNC connector and attach the lockwasher and hexnut. Refer to the
assembly diagram in Figure 3-40.

BNC FEMALE
CONNECTOR

INSULATED
WIRE COIL

Ji1 MP2 MP1 MP3

Figure 3-40. Sniffer Loop Assembly Diagram
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Table 3-4. Sniffer Loop Assembly Parts List

Part Description Quantity Model/Part Number
22 Gauge Wire 3ft. 8150-0005
J1, BNC (f) 1 1250-0212
MP1, Hexnut 1 2950-0001
MP2, Lockwasher 1 2190-0016
MP3, Solderlug 1 0360-1190
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Chapter 4

Adjustment Procedures

Introduction

Adjustment procedures optimize module performance after a repair. This chapter contains descriptions
of each HP 70900A adjustment procedure. The adjustments are run from the HP 70900A Module

Verification software. Refer to Chapter 8, Major Assembly and Cable Locations for the location of
module assemblies.
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4. Calibrator Output Frequency Adjustment . . . . ... ............. 4-22

5. Calibrator Output Amplitude Adjustment . . . . ... .. ... ... ..... 4-24
6.300 MHz Reference Output Amplitude Adjustment . . ... ... .... ... 4-26
Fractional Frequency Synthesizer Adjustments . . .. . .. .. ............ 4-29
7.FFS VCO Adjustment . . . . . . ... .. ... it 4-30
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13. FFS Tune/Comp Fine Adjustment . . . . ... .. ... ... ......... 4-47

14. FFS Spurious Response Adjustment . . . . .. ... ... .. ......... 4-49
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Idler:Assembly AAJSHNEHE & .« wow s s s wow e vk B s P HE B EE S PSR S S S E5 5B 4-51
15. Low Idler Adjustment . . . . . ... ... .. ... ... 4-52
Fregquency Control Xdjustoienis . « & vuve 5 v 5 mom o v 5 s o 0 5o @ 0 % 0w @ w5 -56
16. Sweep Offset Adjustment . . . ... ... .................... 4-57
17. Frequency Control Voltage References Adjustment . . . . ... . ... .. 4-60
18. YTO Frequency Endpoints ADjUSIMEHt  wow o s s sov cow s wom o o % ow v 5 5 4-63
19. PM Gt AJUSEMEHE oo v v sws s a3 i 6 5 5 08 § 55 58 655 W H 65 = o 4-67
20. Sweep Overshoot Adjustment . . . . .. . .. ... .. ... ... ....... 4-70
21..Tune + Span Offset ANOStMSHt. . o ¢« w555 mom 0w % oo 6 2 % % 5 8 5 5§ % 4-73
YTO Lock Loop Adjustment . . . . . ... ... .. i iii .. 4-76
22.Idler Buffer Adjustment . . . ... ... ... 4-77
Resistive Divider Construction Procedure . . . . .« cv v v v vn v n e vnw s 4-81

NOTE

Before performing any adjustments, allow the module to warmup for
30 minutes.

Verification Software

The adjustment procedures are performed using the HP 70900A Module Verification Software. The

software controls the test equipment and prompts the user to manually adjust the appropriate
components. For information on using the software, refer to Chapter 2, Verification Software.

Which Tests Should be Run?

To decide which adjustment procedure to run, refer to the Table 5-1, Related Adjustments and

Verifications Tests. The table lists the adjustments and verification tests that should be performed when

an assembly is repaired or changed.

Adjustable Components

Table 4-1 lists all adjustable components in the HP 70900A. For each component, the table lists the

associated adjustment procedure and adjustment description.
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Test Equipment and Tools

Table 4-2 lists the equipment types used in each adjustment procedure. Table 1-6 lists recommended
equipment for each equipment type. Any equipment that satisfies the critical specifications given in the
Table 1-6 may be substituted for the preferred test equipment. However, The Module Verification
Software only contains instrument drivers for the equipment listed in the Table 1-6. Any additional
drivers will have to be written by the user.

Many of the tests require either a spectrum analyzer or a calibrated spectrum analyzer. Although the
calibrated spectrum analyzer may be used as a spectrum analyzer, the analyzer’s HP-IB address can only
be listed once in the software’s equipment menu. For example, if the next test performed requires a
spectrum analyzer instead of a calibrated spectrum analyzer, go to the software’s equipment menu and
delete the HP-IB address entry for the calibrated spectrum analyzer and enter the address next to the
spectrum analyzer entry.

Test Equipment Construction

Some of the adjustment procedures require a 20:1 Resistive Divider. The procedure for the construction
of this divider is found at the end of this chapter. Refer to Table 4-2 for a list of tests requiring this
equipment.

Adjustment Tools

For adjustments requiring a non-metallic tuning tool, use fiber tuning tool, HP Part Number 8170-0033.
Never try to force an adjustment control in the module. This is especially critical when tuning slug-tuned
inductor and variable capacitors.

Extender Cable Installation

§ CAUTION }

To avoid blowing the mainframe line fuse or any module fuse, the
mainframe line power must be set to OFF before connecting or discon-
necting the module service extender cable.

HP-IB Connections

When the Hewlett-Packard Interface Bus (HP-IB) symbol appears on an adjustment set-up diagram, the
controller and instruments such as sources, analyzers, and counters need to be linked together by HP-IB.
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External Frequency Reference

Table 4-2 lists the adjustment procedures that require an external frequency reference. During these
procedures, instruments such as sources, analyzers, counters, and the DUT need to be connected to the
same frequency standard. Refer to the External Frequency Reference paragraph of Chapter 3 for
information on external reference requirements and generation.

HP 8566B Spectrum Analyzer Calibration

A calibration procedure for the HP 8566B Spectrum Analyzer is run by the verification software
whenever a test is run that requires calibration. Refer to Table 4-2 for a list of procedures requiring
calibration. Refer to “Spectrum Analyzer/RF-Cable Calibration” in Chapter 3 for an explanation of the
calibration procedure. After calibration, the software will return to the adjustment procedure selected.

NOTE
Since the RF cable and HP 8566B Calibrated Spectrum Analyzer are

both calibrated at the same time, use both throughout the adjustment
procedures.
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ADJUSTMENTS

Table 4-1. Adjustable Components

Reference Adjustment Adjustment D inti

Designator Name Number escription

A2R8 POS PEAK 1 Ajusts positive peak detector offset voltage

A2R26 NEG PEAK 1 Adjusts negative peak detector offset voltage

A2R52 REFERENCE ADJ 1 Adjusts a reference voltage for the A2 ADC

A2RS56 GAIN 1 Adjusts gain of the A2 ADC

A2R58 OFFSET 1 Adjusts the A2 ADC offset voltage

A4A1C2 3 Adjusts 300 MHz bandpass filter

A4A1C3 3 Adjusts 300 MHz bandpass filter

A4A1C4 3 Adjusts 300 MHz bandpass filter

A4A1CS5 3 Adjusts 300 MHz bandpass filter

A4A1C36 6 Adjusts rear-panel 300 MHz Ref. 2 amplitude

A4A1C41 6 Adjusts rear-panel 300 MHz Ref. 1 amplitude

A4A1R40 _ OUTPUT 1LVL 6 Adjusts rear-panel 300 MHz Ref. 2 amplitude
SET

A4AIRS53 OUTPUT 2LVL 6 Adjusts rear-panel 300 MHz Ref. 1 amplitude
SET

A4AIRS4 CALLEVEL 5 Adjusts calibrator amplitude
ADJUST

A4A2R16 LOW IDLER ADJ .15 Adjusts power of low idler freq. relative to high idler freq.

AGAI1CS 2 Adjusts 300 MHz bandpass filter

A6A1C6 2 Adjusts 300 MHz bandpass filter

A6A1CT 2 Adjusts 300 MHz bandpass filter

A6A1C9 REF FREQ 2,4 Adjusts 100 MHz reference oscillator’s frequency
ADJUST

A6A1CI19 2 Adjusts 300 MHz bandpass filter

A6A1C20 2 Adjusts 100 MHz oscillator’s power level

A6A2R9 IBUF 22 Adjusts bias voltage to the A4A3 Idler microcircuit

ATAILT VCO 7 Adjusts the FFS VCO frequency range

ATA2C36 9 Nulls out the 125/124.844 kHz reference feedthrough

ATA2R22 TUNE COMP 8,13 Nulls A7 spurious responses

ATA2R23 API 1 10 Nulls A7 spurious responses

ATA2ZR25 API2 1 Nulls A7 spurious responses

ATAIR2T API3 12 Nulls A7 spurious responses

A8R100 FINE TUNE GAIN 17 Adjusts positive dc reference voltage

A8R101 SPAN GAIN 17 Adjusts negative dc reference voltage

A8RI102 FM GAIN 19 Adjusts FM coil current

A8R104 3 GHz FINE 18 Adjusts YTO start frequency

A8RI105 LPF 20 Adjusts the sweep-ramp overshoot

A8R106 TUNE/SPAN 21 Adjusts the tune-span dc offset voltage
OFFSET

A8R107 6 GHz CALIB 18 Adjusts YTO stop frequency

A8R108 16 Adjust s the sweep ramp offset voltage
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Table 4-2. Equipment Required for Adjustments

Calibrated Spectrum Analyzer, HP 85668

Extender Cables, HP 70900A Service Kit
Extendcr Module HP 71000 Service Kit
1 External Reference, HP 70310A
Microwave Source, HP 8340A
Modified Covers, HP 71000/70900A Service Kits
cilloscope, HP 54111D
Power Meter, HP 436A
Power Sensor, HP 8485A
Powcr Supply, HP 6205C
Precision DVM, HP 3456A
_Spectrum Analyzer, HP 8566B
: : Synthesized Source, HP 8663A
Adjustment . R | 20:1 Resistive Divider
Procedures DI_P Clip éfag]’fe .
Video Processor |
Adjustment 1 ° | ®
Reference 2 e o |e ® [
Adjustments 3 -
4 ) - f’-
5 @ e | e
6 e oo
FFS Adjustments 7 olole | e | .
8 ™ ®
9 o o ]
10 e o | @ o | e °
11 e o | @ L I ] @
12 e o | @ e e °
13 e | @ ° °
14 Y ) ]
Idler Adjustment 15 o | @ [ - II
Freq. Control 16 | & | PR
Adjustments '
17 [ ] ! 1
18 L) | ® |
19 ®
20 ° ® |
21 . L ° i .
YTO Lock Loop 2 | e el o le ] >
Adjustment [
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Video Processor Adjustment

Reference

A2 Video Processor Board Assembly

Description

The power supply and 20:1 resistive divider provide a 2 Vdc level with high sensitivity to the HP 70900A
rear-panel VIDEO jack The DVM (digital voltmeter) monitors the voltage into the VIDEO jack. First
the offset and gain of the A to D converter circuitry on the A2 Video Processor Board Assembly are
adjusted. Next, the offsets of both the positive peak detector and negative peak detector circuits are

adjusted. Finally, the +2V reference used to calibrate the A to D converter is adjusted to a tolerance of
500 uV.

The adjustment consists of the following semi-automated adjustment performed using the HP 70900A
Module Verification software:

1. Video Processor Adjustment

4.7
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Adjustment 1.
Video Processor Adjustment

Equipment
Precision DVM . . . . .. HP 3456A
Power Supply (General Purpose 0-40V) . . ... .. .............. HP 6205C
Modified Mainframe Cover . . . . . . . .. ... . ... HP 70001-00039 or 70001-00038
Modified LOModule Cover . . . . .. ... . .. . . . . . HP 70900-00012
20:1 Resistive Divider . . . . ... Refer to “Resistive Divider Construction Procedure”
Adapters:
SMASHOFEIINY e & 5 % 508 5 05 55 0w om0 = 7 smms o o e oo = = n e n -HP 0960-0055
SMA (f)toSMB (m) . .. ... .. .. HP 1250-0674
SMB (H)toSMB () ... .. .. .. . . HP 1251-0672
SMBTee(m) (f) (m) . ...... ... . ... HP 1250-1391
Banana Plug to BNC (f) (2 required) . . ... ................ HP 1251-2277
Cables:

BNC (m) to SMB (f) (2required) . . . ... ... ... ... ... .... HP 85680-60093

Procedure

NOTE

The Video Processor Adjustments are very heat-sensitive. The
modified LO module cover allows access to the A2 Video Processor
Board Assembly adjustments while keeping the heat flow stable
throughout the instrument.

During the test, the technician is prompted to adjust a potentiometer to a number of counts value. This
value is displayed on the computer display. The number of counts is the value of the decimal bit from the
A 1o D converter on the A2 Video Processor Board Assembly. The program converts this value to a
voltage level with the following equation:

= (Counts/1850) (0.0216)

Where:
40 counts corresponds to 0V
3740 counts corresponds to +2V
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1. Install the modified LO module cover on the HP 70900A module. Place the module into the HP
70001A Mainframe that has the modified mainframe cover attached.

NOTE

The test equipment must be allowed to warm up for 30 minutes before
proceeding with this adjustment.

2. Connect the power supply to the 20:1 resistive divider as illustrated in Figure 4-1. Connect the other
end of the divider to the SMB Tee adapter. Connect the precision DVM to one end of the adapter
and the other end of the adapter to the HP 70900A rear-panel VIDEO jack. Turn on the power
supply and the mainframe. Do not allow the power supply to exceed 40V.

3. After the 30 minute warm-up time, run the Video Processor Adjustment test from the LO Module
Verification program.

4. Set the power supply for a DVM reading of 1.99975V. Follow the prompts provided by the program
to make setup changes and potentiometer adjustments.

POWER
SUPPLY

o B Exo

PRECISION DVM
N

gooo 00D

ADAPTER
ADAPTER
RESISTIVE

casLe DIVIDER ADAPTER ADAPTER CABLE

ASSY g L o ASSY
s

SMA SHORT ADAPTER
O0—{——eo> — — -

ADAPTER VIDEO

MA | NFRAME IN
__/ N

Figure 4-1. Equipment Setup for Adjustment 1
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5. Refer to Figure 4-2 for the location of the adjustments. The adjustments are made in the following
order:

a. Adjust A2R58 OFFSET ADJUSTMENT with 0V at the rear-panel VIDEO jack.
b. Adjust A2R56 GAIN ADJUSTMENT with 1.99975V at the rear-panel VIDEO jack.

c. Perform steps 5a and 5b until measurements are in tolerance.

(=}

. Adjust A2R8 POS PEAK with 1.99975V at the rear-panel VIDEO jack.

e. Remove A1W14 and adjust A2R26 NEG PEAK with 1.99975V at the rear-panel VIDEO jack.

h

Adjust A2R52 REFERENCE ADJUSTMENT.

6. The program measures the adj'ustment of A2R8 POS PEAK and A2R26 NEG PEAK with both 0 and
1.99975V at the rear-panel VIDEO jack. The adjustment of R52 and R58 are also checked. The
program prompts the technician to make any needed adjustments.
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1 ) e I
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Figure 4-2. Component Locations for Adjustment 1
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Reference Adjustments

Reference

A4A1 300 MHz Board Assembly

A6A1 100 MHz Board Assembly

Description

Five semi-automated adjustments adjust the following reference functions the 100 MHz internal
oscillator, the 300 MHz bandpass filters, and the 300 MHz signal’s amplitude. The adjustments are
performed in the following order:

2. 100 MHz Reference Assembly/300 MHz Bandpass Filter Adjustment

3. 300 MHz Bandpass Filter Adjustment

4. Calibrator Output Frequency Adjustment

5. Calibrator Output Amplitude Adjustment

6. 300 MHz Reference Output Amplitude Adjustment

412
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Adjustment 2.
100 MHz Reference/300 MHz Bandpass Filter Adjustment

Purpose

This procedure adjusts the bandwidth of the A6A1 100 MHz assembly’s 300 MHz Bandpass Filter. The
power level and frequency of the 100 MHz oscillator are also adjusted.

Equipment
Calibrated Spectrum Analyzer ... ... ... T e N W M A N R MEI G W U T HP 8566B
Precision DVM . . . . . .. . e HP 3456A
Microwave SOUICe . . . . . . . . oo ti it e e e HP 8340A
LISCHIDBEIPE i v 5 w5 o 5 oonen & % & S0 K © § S50 8 N & SEE K8 B S B ¥ AR HP 54111D
Extender Module  : oow wow s s v s 00 s s 5y e v b 08w & HP 70001-60013
External Reference . ... ... Refer to “External Frequency Reference” in Chapter 3
Adapters:
APCISMOAPCISH} v sesmw o 956 9858 5 865455 4. HP 5061-5311
SMA (f) to SMB (m) (2required) . . .. .. ... ... .. ... c...... HP 1250-0674
SMB (f) to SMB (f) (2required) .. ... ... ... ... . ......... HP 1251-0672
Type N(m)to APC35() .. ... . HP 1250-1744
Alleater Chpsto BNEITY « oon o s o mew s e » sim w5 5 o w0 5 o w5 9 s HP 1250-1292
Banana Pl toBNC 1) & s vor vssnmo v s sonw v o 8 5 & % @ 50w & & % 9 6 HP 1251-2277
OSCRIOSEOBE PIOBE oo v o % mowi o v 2 o r v o % 9% & © 5 80 0 ¥ & W 8 8 F S 3 HP 10080A
Cables:
APC3IS(m)(m) Qreguired) . 3 civ i asnimicin cne o ne bnme s HP 8120-4921
BENCIM) (UMY 555 5 55 08 5005 508 5 b & % momums oo ez 10 o5 %0 % i3 7m0 o0 HP 10503A

Extender Cable - 9 pin
Extender Cable - 10 pin

............................ HP 70900-60063
........................... HP 70900-60064

ExtenderCablec T Pal o u v v g o5 mom w ww e % % 46 8 8 8 6 5 @ 5 5 5 HP 70900-60065

Extender Cable - A3 POWErSUpPlY - wov s s v som s s s ma v v am o % % % HP 70900-60057

Extender Cable - A1A1 Host/Processor . . : cv s 5 v s s 555 #5 & & HP 70900-60058
Procedure

Accessing the Adjustments

The adjustments for this procedure are located just behind the A3 Power Supply assembly. Both the
A1A1 Host/Processor Assembly and the A3 Power Supply assembly must be removed, then electrically
reconnected to the LO module using extender cables from the HP 70900A LO Service Kit.
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NOTE

Older modules contain an A1 Controller assembly instead of a com-
bination A1A1 Host/Processor and A1A2 RAM/ROM assembly. When
working on an older module, substitute the words “A1 Controller” for
the words “A1A1 Host/Processor” in the following steps.

1. Set the mainframe line switch to OFF.
2. Remove the A1A1 Host/Processor and A3 Power Supply assemblies (refer to the A1A1

Host/Processor and A3 Power Supply Assembly Replacement Procedures). Cables from the HP

70900A LO Service Kit will be used to electrically connect these assemblies to the module. See
Figure 4-3.

3. Connect the 50-pin Back-Plane Interconnect cable to J4 on the A1A1 Host/Processor Assembly.

4. Connect the two A1A1 assembly extender cables (HP Part Number 70900-60058), from the A10

Motherboard to the two 50-pin connectors, J6 and J7, located on the bottom of the A1A1
Host/Processor Assembly.

S. Connect the 14-pin extender cable (HP Part Number 70900-60065) from A7A2J5 on the A7A2 FFS
Analog Assembly to J5 located on the A1A1 Host/Processor Assembly.
NOTE
It is not necessary to connect the 4-wire cable assembly to J3 located
on the A1A1 Host/Processor Assembly.
6. Laythe A1A1 Host/Processor Assembly flat. The side with the components should face up.

7. Connect the power supply ribbon cable assembly (HP Part Number 70900-60057) from the A10
Motherboard to the A3J4 connector located on the bottom of the A3 Power Supply Assembly.

8. Connect the 10-pin extender cable (HP Part Number 70900-60064) from the 10-pin connector on
W21 to A3J1. Connect the 9-pin extender cable (HP Part Number 70900-60063) from the 9-pin

connector on W21 to A3J2.
(vwﬁw
2 CAUTION f

The S-and 10-pin extender cables are not keyed. Use the black wires
on these cables to determine correct cable connection.

9. Connect the 4-pin cable assembly to A3J3. This cable supplies power to the A3 assembly. If an

extender cable is needed, use a 5-pin extender cable. Make sure the cable connects together the
proper pins.
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; CAUTION }

Before turning the mainframe power on, make sure that no components
ofthe A1A1 Host/Processor or A3 Power Supply Assemblies come into
contact with anything conductive.

-

10. Set the mainframe line switch to ON.

EXTENDER CABLE

FROM A10XAIPI P/0 A11 W20 FROM REAR—PANEL
TO A1J7 CABLE HARNESS J10 TO A3J3

AS

EXTENDER CABLE
FROM A11PS
TO A3J5

EXTENDER CABLE
FROM A10XA3
TO A3J4

EXTENDER CABLE A

EXTENDER CABLE
FROM A7A2ZJ5 FROM A10XA1P2

TO A1J5 TO A1J6

Figure 4-3. Placing A1A41 and A3 on Extender Cables
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Performing the Procedure

1. Connect the test equipment as shown in Figure 4-4. Figure 4-5 illustrates the test points and
adjustment locations on the A6A1 assembly. Connect the spectrum analyzer to A6A1J1. Connect the
positive DVM lead to A6A1J3-2 and the negative lead to the chassis. Connect the oscilloscope probe
to A6A1J3-3 and the probe’s ground lead to the chassis. Connect the synthesized source to the
module’s rear-panel 100 MHz jack (this jack is electrically connected to A6A1J2 by W9).

NOTE

The assembly’s test points are grouped on common connectors (e.g.

ABA1J3 pins 2 and 3). Test point one is orientated towards the front of
the module.

2. Run the 100 MHz Reference Assembly/300 MHz Bandpass Filter Adjustment from the HP 70900A
Module Verification software.

CAL IBRATED
SPECTRUM ANALYZER

EXTERNAL
— <"""5:> REF ERENCE

O 55 ooo ob MA | NFRAME REQUIRED

MICROWAVE SOURCE

B & oo od -~ .
- B0 o oD 6o
o oth oas g

DoCOooooo
oDooo ooo 2 goooo
ooooo Soo oo oooo
pooosS o=t 00 O o0o0oD

i A oo gopo
cooo ooad 00 99 poon

RF

INPUT OUTPUT
i
APT
ADAPTER ﬁ ADAPTER §f
ADAPTERS APC 3.5
ASSY
APC 3.5

ASSY

100 MHz 0SC I LLOSCOPE

ADAPTERS N o 2,
ABATJ1
PRECISION DWVM \—Eb—t::::——- i
L ~ GND (=) ABA1J3-3
E—CseSSsee ol o
= oooooocoooo
O Dcooooooooo ABA1J3-2 (+) HP
ADAPTERS 70900A CHANNEL B

PROBE

Figure 4-4. Equipment Setup for Adjustment 2
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3. The precision DVM monitors the detected external reference oscillator’s power level. The
oscilloscope monitors the detected power level of the 100 MHz internal reference oscillator. The
calibrated spectrum analyzer monitors the 300 MHz output from the A6A1 100 MHz assembly.

4. A6A1C20 is adjusted to peak the oscilloscope display for maximum 100 MHz internal oscillator
power. Set the oscilloscope to the following settings:

Oscilloscope Function Setting
Volts/Div (displayed sensitivity) . . . . . . .. ...t 200 mV
Second/DiIv . . . .. e e e e e e e e e e e e e e e e 2.00us
TLIBRBE & o 5 oonvws & 5 5 ook # & & SEGT & % B 0 % B 6 WIS @ W B ST B W SR E R B W B 5 Internal
CONPHEE ¢ o 5 mos wox o s % % 6 e w5 5 S0 @ & 5 5 B0 ¥ 5 5 W0 8 RO § 8 N MR W % w0 & 5] 5

5. The calibrated spectrum analyzer displays the output from the 300 MHz Bandpass Filter. With the

HP 70900A set to external reference, AGA1C6, C7, C5, and C19 are adjusted to peak the displayed
power.

6. The 100 MHz internal oscillator’s frequency must be within 1 kHz of the external oscillators

frequency (microwave source). If this limit is not met, A6A1C9 is adjusted to correct the internal
oscillators frequency.

7. With the HP 70900A set to external reference, the microwave source sweeps from 96 to 104 MHz as
the spectrum analyzer measures the A6A1 assembly’s 300 MHz output. The 3 dB points of the 300
MHz bandpass filter are determined and compared to test limits.

8. With the HP 70900A set to internal reference, the assembly’s output is measured and compared to
test limits.

O
w
o
]
o

Figure 4-5. Adjustment Locations on A6AI
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Adjustment 3.
300 MHz Bandpass Filter Adjustment

Purpose

The 300 MHz Bandpass Filter on the A4A1 300 MHz Assembly is adjusted with this procedure.

Equipment
Calibrated Spectrum Analyzer . . . . .. ... ... ... ... ... .. HP 8566B
Synthesized Source . . ... ... ... .. .. ..... oot % o S 31 GO B @ HP 8663A
Extender Module . .. ... ... ... ... ... ... ... ..... HP 70001-60013
Adapters:
SMALDIOSNMIBIM) ssvmeus s s win a0 96 403 988565 ¢ HP 1250-0674
SMBIIDHMOSMBIT] i iaimiis @i s hids 088 e & e o - HP 1251-0672
Type N (M) OAPCIS(I) oo i 6 600 20 mimomom i oain om o o = s o o HP 1250-1744
Type N(m)toBNC () ... ... ... . .. . HP 1250-1476
Cables:
APCISMNINY o vovs wow v w o miow & 5 5 60 @ @ 5 % i @ 65 & Gos § 6 A & HP 8120-4921

BNC (m) to SMB (f)
Extender Cable - 7 pin
Extender Cable - 14 pin

............................. HP 85680-60093
............................ HP 70900-60061
........................... HP 70900-60065

Extender Cable-50pin . . ... ... ... ... . ... ... .. ... HP 70900-60059
Extender Cable - A1A1 Host/Processor . . . . .. ... ......... HP 70900-60058
Procedure

Accessing the Adjustments

The A4A1 assembly’s adjustments are located just behind the A2 Video Processor Assembly. Both the
A1A1 Host/Processor and A2 Video Processor Assemblies must be removed, and then electncallv

reconnected to the HP 70900A using extender cables from the HP 70900A LO Service Kit.
1. Set the mainframe line switch to OFF.
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NOTE

Older modules contain an A1 Controller assembly instead of a com-
bination A1A1 Host/Processor and A1A2 RAM/ROM assembly. When
working on an older module, substitute the words “A1 Controller” for
the words “A1A1 Host/Processor” in the following steps.

2. Remove the A1A1 Host/Processor and A2 Video Processor Assemblies (refer to the Chapter 6 in
this manual). The assemblies must be electrically reconnected to the module as illustrated in Figure
4-6.

3. Connect two cables (HP Part Number 70900-60058) from the A10 Mother Board to the two 50-pin
connectors, J6 and J7, located on the bottom of the A1A1 Host/Processor Assembly.

4. Connect the 14-pin extender cable (HP Part Number 70900-60065) from A7A2J5, located on the
ATA2 FFS Analog Assembly, to A1J5. It is not necessary to connect the 4-wire cable assembly to
A1J3. :

P/O A11
CABLE HARNESS

EXTENDER CABLE
FROM A10XA1P2
TO A1J6

EXTENDER CABLE
FROM A11P4
TO A2J3

A1

A2
EXTENDER CABLE  EXTENDER CABLE EXTENDER CABLE
FROM A10XA1P1 FROM A7A2J5 FROM A10XAZ2
TO A1J7 TO A1J5 TO A2J2

Figure 4-6. Placing A1A1 and A2 on Extender Cables
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2

6.

Connect the 50-pin extender cable (HP Part Number 70900-60059) from A2J4, located on the bottom
of the A2 Video Processor Assembly to the A10 Motherboard. Connect the 7-pin extender cable
(HP Part Number 70900-60061) from W21 to A2J3. It is not necessary to connect W6, coax 92, to

A2J1.
CAUTION

The S-and 10-pin extender cables are not keyed. Use the black wires
on these cable assemblies to determine correct cable connection.

! CAUTION }

4 . 4

Before turning the mainframe power on make sure no components of

the A1A1 Host/Processor or A2 Video Processor Assemblies come
into contact with anything conductive.

Set the mainframe line switch to ON.

Performing the Procedure

1.

420

Connect the equipment as shown in Figure 4-7. Refer to Figure 4-8 for the location of A4A1J1 and
e

Run the 300 MHz Bandpass Filter Adjustment from the HP 70900A Module Verification Software.

Components A4A1C3, C4, C2, and C5 are adjusted for maximum output power as displayed on the

spectrum analyzer. The adjustments are made at spectrum analyzer settings of 10 dB/div and 5
dB/div.

NOTE

Adjustment 20 requires the A1A1 and A2 assemblies be placed on the
same extender cables that are used in this test. If adjustment 20 is to

be performed, leave A1A1 and A2 on the extender cables during Ad-
justments 18 and 19.
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CAL | BRATED
SPECTRUM ANALYZER

R,

SYNTHESIZED SOURCE MA | NF RAME

oo pooo
oDoes ooD Do oooo
ooooo Soo op ooDD
roooo oo D0 O 000D

ADAPTER ?
SMB CABLE ASSY Gl
APC 3.5 CABLE A4ATI3 | ...
| o
ADAPTERS
HP
70900A

Figure 4-7. Equipment Setup for Adjustment 3
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Figure 4-8. A441 Component Locations
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Adjustment 4.
Calibrator Output Frequency Adjustment

Purpose

The 100 MHz Internal Reference Oscillator’s frequency is adjusted in this procedure.

Equipment
Spectrum Analyzer . . .. . .. ... .. HP 8566B
SynthesizedSource . . .. .. ... . .......... i e e e e e B m e s HP 8663A
Extender Module .. ... ... ... .. .. .. ... ... ... HP 70001-60013
External Reference . .. ... .. Refer to “External Frequency Reference” in Chapter 3
Adapters:
SMAMIOBNEIN) ve s oy i 9 DR ssss eI En@maY 2 HP 1250-1700
TYPeE NI APCISM) 6 a0 iih v v i s mm s nr mmm m e s mim w5 HP 1250-1744
Cables:
AP (MY - 5 e o 5 0 00 5 50 oum 5 5 5 s 0 8 R B s 6 € 5 5 S @ 5 6 HP 8120-4921
Procedure

1. Place the HP 70900A on a module extender and connect the equipment as illustrated in Figure 4-9.

Connect the synthesized source to the spectrum analyzer. DO NOT connect the external reference
to the HP 70900A.

2. Run the Calibrator Output Frequency Adjustment from the HP 70900A Module Verification

Software. The program calculates the spectrum analyzer’s frequency readout error before
performing any frequency measurements.

3. After connecting the spectrum analyzer to the HP 70900A’s front-panel CALIBRATOR jack,
A6A1CY (REF FREQ ADYJ) is adjusted to change the calibrator’s frequency. Access the adjustment
through the hole in the module’s top cover labeled REF FREQ ADJUST. This adjustment is made
in five decreasing spectrum-analyzer spans from 100 kHz to 200 Hz.
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EXTERNAL

@ SPECTRUM ANALYZER REFERENCE

~_ | REQUIRED

SYNTHES|ZED SOURCE MA I NFRAME
L S
. o= CDOpoon
O ooooo.eono CODpooo
[e) oooos Soo oo pooD
o] soooo Dod DD Dooo
QUTPUT INPUT
HP
ADAPTER ADAPTER E? 70900A
ADAPTER T
. ¥ )
APC 3.5 CABLE APC 3.5 CABLE
CAL IBRATOR

Figure 4-9. Equipment Setup for Adjustment 4
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Adjustment 5.
Calibrator Output Amplitude Adjustment
Purpose
The output amplitude of the DUT 300 MHz Calibrator signal is adjusted in this procedure.
Equipment
POWEer MICIOr 4 o s ea o330 i35 R85 M IS Et s e gus HP 436A
PowerSensor . ...................... Mmoo wom e e n s HP 8485A
ExtenderModule . ... ... ... ... ... ... .. ... ... ..... HP 70001-60013
Adapters:
APCISMIBAPCIS(I) wovswmvnsmmaos s nonw s s ms s wwmas HP 5061-5311
SMATMIOBNOH) v vwvisvmsse s simpsn oS e 5% 58 8 0 ¢ ¥ HP 1250-1200
BNCOMIOBNCIM) s cvsnmasaav s s p@mes e iys o 4 HP 1250-0216
Procedure
1.

4-24

Place the HP 70900A on a module extender and connect the equipment as illustrated in Figure 4-10.

Run the Calibrator Output Amplitude Adjustment from the HP 70900A Module Verification
Program.

Component A4A1R84 (CAL LEVEL ADJ) is adjusted to change the calibrator’s amplitude. Access
the adjustment through the hole in the module’s top cover labeled CAL LEVEL ADJ.
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MA | NFRAME
— B POWER METER
, 0:" on | - ADAPTER ADAPTER  ADAPTER
0 &- S == =

CAL IBRATOR

Figure 4-10. Equipment Setup for Adjustrment 5
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Adjustment 6.
300 MHz Reference Output Amplitude Adjustment

Purpose

The two 300 MHz Reference Output Signals of the HP 70900A LO Module are adjusted for output

power in this procedure.

Equipment
Calibrated Spectrum Analyzer . ... ......... e m oA e s m s 8 s HP 8566B
Extender Module . .. ... ... ... ... ... .. ... .. ...... HP 70001-60013
Adapters:
SMA()toSMB (m) . ... . .. i HP 1250-0674
SMBUIYTtOSMB () . o o voom s 0 momos oo v mom o 8 % e o 5 % % 0w 5 & 6 HP 1251-0672
TP N t0 AP RS (D) v s v s mios oo o e v v 5 e § 6 & % fed & 4 HP 1250-1744
Cables:
KAPOSSURIIN) s 4 i s B85 S S R B PS H 95 50 E A § B 8 5 o eoe HP 8120-4921
Extender Cable-7pin . .. ... ... ... .. .. ... ..., HP 70900-60061
Extender Cable-14pin . . . .. ... ... ... ... ... ..., HP 70900-60065

Extender Cable - 50 pin
Extender Cable - A1A1 Host/Processor

Procedure

Accessing the Adjustments

........................... HP 70900-60059
.................. HP 70900-60058

The A4A1 assembly’s adjustments are located just behind the A2 Video Processor Assembly. Both the
A1A1 Host/Processor and A2 Video Processor Assemblies must be removed, and then electrically

reconnected to the HP 70900A using extender cables from the HP 70900A LO Service Kit.

Refer to Accessing the Adjustments in Adjustment 3 for instructions on placing these assemblies on

extender cables.
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Performing the Adjustment

1. Place the HP 70900A on an extender module, and connect the equipment as illustrated in Figure
4-11.

2. Run the 300 MHz Output Amplitude Adjustment from the HP 70900A Module Verification Software.

3. The output circuit is peaked for maximum output signal at 300 MHz. A4A1C41 tunes the 300 MHz 1
output circuit and A4A1C36 tunes the 300 MHz 2 output circuit.

4. The power out of each of the two rear-panel 300 MHz jacks is set to 0 dBm +0.1 dB. A4A1RS53

adjusts the power out of the 300 MHz 1 jack. A4A1R40 adjusts the power out of the 300 MHz 2 jack.
See Figure 4-12.

CAL IBRATED
SPECTRUM ANALYZER

MA | NFRAME

— S
ooo
ocoooo ooo D oooo
ooooo Soo oo oooo
noooo oo 00 o000
)

ADAPTER
ADAPTERS
300 MHz
APC 3.5 CABLE ‘!
\ J
HP 70900A

Figure 4-11. Equipment Setup for Adjustment 6
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C41 C36
g\_ﬂ i n o i o 1 @
@
(@] O
O
@] O O
Q
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R53 R40

Figure 4-12. Location of A441C36, C41, R40, and R53
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Fractional Frequency Synthesizer
Adjustments

Reference

AT7A1 FFS VCO Board Assembly

ATA2 FFS Analog Board Assembly

Description

The FFS (Fractional Frequency Synthesizer) consists of the six adjustments procedures listed below. If
just the A7A1 assembly is replaced or repaired, perform only adjustments 8, 9, and 14. If the A7A2
assembly is replaced or repaired, perform all the adjustments.

7. FFS VCO Adjustment

8. FFS Tune/Comp Coarse Adjustment

9. FFS Reference Null Adjustment

10. FFS API 1 Adjustment

11. FFS API 2 Adjustment

12. FFS API 3 Adjustment

13. FFS Tune/Comp Fine Tune Adjustment

14. FFS Spurious Responses Adjustment

NOTE

Adjustment 9 cannot be performed on A7A2 assemblies with HP Part
Number 70900-60012. This version of the assembly does not have the
component adjusted in the procedure. Refer to Adjustment 9,
Reference Null Adjustment, for information on determining the vintage
of your A7A2 FFS Analog Board Assembly.
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Adjustment 7.

FFS VCO Adjustment

Purpose

This procedure adjusts the tuning range of the FFS VCO (voltage-controlled oscillator).

Equipment
Spectrum Analyzer . . . . . ... ... HP 8566B
PrecisionDVM . . ... ... ... ........... Y. HP 3456A
Extender Moduleh . . wow e s 5o e o g mom s v a s @ 5 s 500 @ 8w S B2 HP 70001-60013
External Reference . . ... ... Refer to “External Frequency Reference” in Chapter 3
Adapters:
Type N@)OBNC ) o: oo cii am s 25 asabpms onmmen e HP 1250-1476
Alligator Clipsto BNC (f) . . ... ... ... ... .. ... ........ HP 1250-1292
Banana Plugto BNC(f) .. ... ..... ... ... ... .. ....... HP 1251-2277
Cables:
BNC (M) () o o5 womw s o moe 505 5 wvi v 5 5 0@ ¢ % % @ 8 % % %0 8 4 % % g 3 HP 10503A
BNC)toOSMB(D) «cccnvosamsvonass s oW ev s s o s u HP 85680-60093

Extender Cable - 14 pin
Extender Cable - A1A1 Host/Processor

Accessing the Adjustments

........................... HP 70900-60065
.................. HP 70900-60058

This procedure required access to an IC on the A1A1 Host/Processor Assembly. The assembly must be
removed, then electrically reconnected to the LO module using extender cables from the HP 70900A LO

Service Kit.

NOTE
Older modules contain an A1 Controller assembly instead of a com-
bination A1A1 Host/Processor and A1A2 RAM/ROM assembly. When

working on an older module, substitute the words “A1 Controller” for
the words “A1A1 Host/Processor” in the following steps.

1. Set the mainframe line switch to OFF.
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2. Place the HP 70900A on its side, and remove the three screws securing the A7A1/A7A2 FFS
Assembly to the chassis frame. Without removing any cables from the FFS assembly, rotate the FFS
assembly forward and up so that the single adjustment hole in the A7A1 FFS Assembly Cover may
be accessed. See Figure 4-13.

A7 ATAIL7

BB 0 oo off
O = |
000001 ofﬂ”m@e
5 T o e e ]

: o]
Figure 4-13. Preparing A7A1 for Adjusting

3. Remove the A1A1 Host/Processor and A1A2 RAM/ROM assemblies. Do not remove the A1A2
assembly from the A1A1 assembly. (Refer to the A1 Controller Assembly Replacement Procedure.)
Cables from the HP 70900A LO Service Kit will be used to electrically connect these assemblies to
the module. See Figure 4-14.

4. Connect the 50-pin Back-Plane Interconnect cable to J4 on the A1A1 Host/Processor Assembly.

5. Connect the two controller board extender cables (HP Part Number 70900-60058), from the A10
Motherboard to the two 50-pin connectors, J6 and J7, located on the bottom of the A1A1
Host/Processor Assembly.

6. Connect the 14-pin extender cable (HP Part Number 70900-60065) from A7A2J5 on the A7A2 FFS
Analog Assembly to J5 located on the A1A1 Host/Processor Assembly.

NOTE

It is not necessary to connect the 4-wire cable assembly to J3 located
on the A1A1 Host/Processor Assembly.

431
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7. Lay the A1A1 Host/Processor Assembly flat. The side with the components should face up.

W
t CAUTION E

Before turning the mainframe power on, ensure that no components of
the A1A1 Host/Processor Assembly come into contact with anything
conductive.

8. Set the mainframe line switch to ON.

EXTENDER CABLE
FROM A10XA1P2
TO A1J6

ATA1

EXTENDER CABLE u7o0 EXTENDER CABLE
FROM A10XA1TP1 FROM A7A2JS
TO A1J7 TO A1d5

Figure 4-14. Placing A1A1 on Extender Cables
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Performing the Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-15. Connect the
DVM’s positive lead to A1A1U70 pin 9. Use the LO Service Kit’s mini-grabber clip to connect the
DVM’s lead to the IC’s pin. See Figure 4-14 for the location of U70. Connect the DVM’s negative
lead to chassis ground. On older modules having an A1 Controller Assembly, connect the DVM’s
positive lead to A1U24 pin 9.

2. Remove W1 cable assembly from A7A1 (refer to the Major Assembly and Component Locations

Chapter for the location of W1). Connect an SMB cable from the spectrum analyzer’s RF INPUT to
ATA1JL

3. Runthe FFS VCO Adjustment from the HP 70900A Module Verification Program.

4. The DVM monitors the FFS phase-lock loop unlock signal to detect unlock conditions. The spectrum
analyzer monitors the FFS VCO output.

5. The program confirms an FFS VCO output at 52 MHz is greater than 10 dBm. The FFS VCO then
tunes to 32 MHz. If the phase-lock loop is locked, the technician is prompted to adjust A7A1L7
VCO until the loop unlocks. Once the loop unlocks, the A7A1L7 is adjusted until the loop just
achieves lock condition. The minimum FFS frequency is now defined.

6. The program tunes the FFS VCO to 73 MHz. The frequency is varied until the loop unlocks. This
point is the maximum FFS frequency. The minimum FFS frequency must be less than 31.5 MHz and
the maximum FFS frequency must be greater than 73 MHz.

SPECTRUM ANALYZER

EXTERNAL
S <“: P"E‘:> REFERENCE
MA | NFRAME REQUIRED
5 & oo od o e O

PRECISION DVM

EEE=E-LL
oooes oso COooooo
ooooc Soo DD DODD
oCooo oo 00 O 0000

. 0

T\
oo

oo
gooo

oooo
oooo
oooo
oDoo
opoo
oooo
enoo

RF INPUT

l.'r;] ADAPTER

ADAPTER

9 RN A1AIU70-9 (+)

SMB CABLE ASSY

O | chasiss (=)

ADAPTER

HP 70900A

Figure 4-15. Equipment Setup for Adjustment 7
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Adjustment 8.
FFS Tune/Comp Coarse Adjustment

Purpose

This test sets up the API (analog phase interpolator) DACs on the A7A2 FFS Analog Board Assembly.
This must be done before further adjustments on the A7A2 assembly can be performed. The FFS
Tune/Comp Fine Adjustment test must be performed after all the other A7A2 adjustments have been

completed.
Equipment
Precision DVM . . . . . . . ... HP 3456A
ExtenderMedle .. o o o o mrw e om0 ome s won e m w56 50w & 8 5 8w w5 a0 HP 70001-60013
Adapters:
Aligator CUpStoOBNC(E) o5 o655 55 45 855 0008 8 2 momem mm oo = HP 1250-1292
Banana Plugto BNC(f) .. ... ... ... ... ... .. ........ HP 1251-2277
Cables:
BLTBANEIY. o« somn o » 2 500 5 5 w9 50 &0 3 o B @ DG B R SOMERRN R E W B % 6 HP 10503A
Procedure
1. Remove the HP 70900A’s cover and place the module on an extender cable. Remove the A7A2
assembly’s cover.
2. Avoltmeter is used to measure voltage potentials on A7A2U36 as illustrated in Figure 4-16. To
provide access for the voltmeter probes, a modified IC clip must be placed on U36. To modify the IC
clip, cut off the two end pins of a standard 16 pin IC clip (HP Part Number 1400-0734) making it a
14 pin clip. Trim the clip’s plastic body exposing about 3 mm of each pin.
3. Connect the voltmeter’s positive lead to A7A2U38 pin 4 and its negative lead to A7A2U38 pin 11.
See Figure 4-17.
4. Runthe FFS Tune/Comp Coarse Adjustment from the HP 70900A Module Verification Program.
5.

4-34

The program tunes the FFS phase-lock loop to 35 MHz. This places the API DACs to a known state.
The precision DVM measures the voltage across A7A2R22, Tune/Comp potentiometer.
Potentiometer A7A2R22 Tune/Comp is adjusted for 0V =10 V.
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MA | NFRAME
’j i, Y
PRECISION DVM .
i B,
I ———m———— (+)  A7A2U38-4
I ooooopooo OCS; m & @]
S cocooooobeb (=) A7A2U38—11
ADAPTER ADAPTER HP 70900A

Figure 4-16. Equipment Setup for Adjustrment 8

A7A2
FFS ANALOG ASSEMBLY

R22 u3s
TUNE /COMP

Figure 4-17. Location of A7A2U38 and A7A2R22
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Adjustment 9.
FFS Reference Null Adjustment

Purpose

This adjustment nulls the 125/124.844 kHz FFS Reference signal feedthrough that appears as a
sideband on the FFS VCO OUT signal.

NOTE

Ifthe A7A2 assembly is version 70900-60012, the adjustment cannot be
made. This board version does not have adjustment component C36.

To identify if the A7A2 assembly is adjustable, remove the A7A2 cover
and look for variable capacitor A7A2C36. See Figure 4-19. If C36is on
the board, the adjustment can be performed.

Equipment
Spectrum Analyzer . . . . . . ... ... e e e e HP 8566B
Extender Module . . ... ... .. .. ... ... . HP 70001-60013
External Reference ... .. ... Refer to “External Frequency Reference” in Chapter 3
Adapters:
Type NI OBNED) + cvsan s vvmmovw s s v aw e e s amr e e s HP 1250-1476
Cables:

BNC (m) to SMB (f)

Procedure

E}J

4-36

............................. HP 85680-60093

Remove the HP 70900A’s cover and place the module on an extender cable. Connect the equipment
as illustrated in Figure 4-18. Connect the spectrum analyzer to A7A1J1, which is usually connected
to cable assembly W1. Refer to the Major Assembly and Component Locations section of this

manual for the location of A7A1J1.

Remove the cover from the A7A2 FFS VCO Analog Board Assembly.

Run the FFS Reference Null Adjustment from the HP 70900A Module Verification Program.
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4. The program tunes the modules’s FFS phase-lock loop to 35 MHz and the loop’s reference input to
125 kHz. The spectrum analyzer searches for the 125 kHz sideband on the FFS output. A7A2C36 is

adjusted to minimize the sideband. See Figure 4-19.

After the adjustment, the program tests the 125 kHz sidebands at eleven FFS frequencies between 35
and 70 MHz. Each sideband must be greater than 80 dBc.

SPECTRUM ANALYZER

EXTERNAL
REFERENCE MA | NFRAME
—

REQUIRED
e
EEN—=-T-T-T:]
oooDoo ooo OO oooo
ooooo Boo oD Dpooo
Dopooo ood 00 CO 0000
=)
RF INPUT
I.I.I'.l ADAPTER
1
\_ SMB CABLE ASSY A7TA1J1
o
HP 70900A

Figure 4-18. Equipment Setup for Adjustment 9
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A7A2
FFS ANALOG ASSEMBLY

hdd

1[I0

Figure 4-19. Location of A7A2C36
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Adjustment 10.
FFS API 1 Adjustment

Purpose

There are three API (analog phase interpolator) DACs on the A7A2 FFS Analog assembly; API 1, API
2, and API 3. The adjustment of the current source for these DACs affects spurious responses on the
FFS phase-lock loop. This procedure adjusts the current source while measuring a spur affected by the

API 1 DAC. The current source is adjusted for API 2 and 3 by FFS API 2 and FFS API 3 Adjustment
procedures.

Equipment
Spectrum Analyzer . . . . ... ... . ... ... HP 8566B
ProcisonN DV o v v ovon o v 0 oo o 0o somin o 5w ww 0 6 8 s & 8 R R & 8 _E S HP 3456A
ExtenderModule . .. vvvomes oo wwn s vowm oo e s s e HP 70001-60013
External Reference . ... ... Refer to “External Frequency Reference” in Chapter 3
Adapters:
Type N(m)toBNC () . ... ... ... . .. ... ... ... . ..... HP 1250-1476
Alligator ClipstoBNC(f) . . . ... ... ... . ... ... ..., HP 1250-1292
BananaPlugto BNC(f) . ... ... ... ... ... .. .. ......... HP 1251-2277
Cables:
BNELIYIIY o v o0 o no5 5 wm o 5 506 0w & 5 % w0 @ & 5 590 & & 5% 950 & 5 50 HP 10503A
BNCm)1oSMB(L) - « o oo v o s mmw s o5 w6 v s oo i v 5w o 4 HP 85680-60093
Extender Cable - A Pin . < 5 ooow o s v nme o 20 o mom o v % wve & 5 8 % 8 § HP 70900-60065

Extender Cable - A1A1 Host/Processor . . ... ... .......... HP 70900-60058

Accessing the Adjustments

This procedure requires access to an IC on the A1A1 Host/Processor Assembly. The assembly must be

removed, then electrically reconnected to the LO module using extender cables from the HP 70900A LO
Service Kit.

NOTE

Older modules contain an A1 Controller assembly instead of a com-
bination A1A1 Host/Processor and A1A2 RAM/ROM assembly. When
working on an older module, substitute the words “A1 Controller” for
the words “A1A1 Host/Processor” in the following steps.
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7.

Set the mainframe line switch to OFF.

Remove the A1A1 Host/Processor and A1A2 RAM/ROM assemblies. Do not remove the A1A2
assembly from the A1A1 assembly. (Refer to the A1A1 Host/Processor Assembly replacement
procedure in Chapter 6.) Cables from the HP 70900A LO Service Kit will be used to electrically
connect these assemblies to the module. See Figure 4-14 located in Adjustment 7.

Connect the 50-pin Back-Plane Interconnect cable to J4 on the A1A1 Host/Processor Assembly.
Connect the two controller board extender cables (HP Part Number 70900-60058), from the A10

Motherboard to the two 50-pin connectors, J6 and J7, located on the bottom of the A1A1
Host/Processor Assembly.

Connect the 14-pin extender cable (HP Part Number 70900-60065) from A7A2JS on the A7A2 FFS
Analog Assembly to J5 located on the A1A1 Host/Processor Assembly.

NOTE
It is not necessary to connect the 4-wire cable assembly to J3 located

on the A1A1 Host/Processor Assembly.

Lay the A1A1 Host/Processor Assembly flat. The side with the components should face up.

! CAUTION }
*M

Before turning the mainframe power on, ensure that no components of
the A1A1 Host/Processor Assembly come into contact with anything
conductive.

Set the mainframe line switch to ON.

Performing the Procedure

L

Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-20. Connect the
spectrum analyzer to A7A1J1 (refer to Chapter 8 for the location of A7A1J1). Connect the DVM’s
positive lead to A1A1U70 pin 9. Use the LO Service Kit’s mini-grabber clip to connect the DVM’s
lead to the IC’s pin. See Figure 4-14 for the location of U70. Connect the DVM’s negative lead to
chassis ground. On older modules having an A1 Controller Assembly, connect the DVM'’s positive lead
to A1U24 pin 9.

Run the FFS API 1 Adjustment from the HP 70900A Module Verification Program. The spectrum

analyzer monitors the FFS VCO frequency as the precision DVM monitors the FFS lock/unlock
indicator signal.

The program tunes the FFS phase-lock loop to 72.126250 MHz and measures a known spurious
response at 72.125 MHz. If the spur is greater than 82 dBc, potentiometer A7A2R23 is adjusted to
null the spur. See Figure 4-21 for the location of A7A2R23. The figure also shows the locations of
components adjusted in the API 2 and API 3 Adjustment Procedures. If the spur is within test limits,
no adjustment is necessary.
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SPECTRUM ANALYZER ———
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Figure 4-20. Equipment Setup for Adjustment 10
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A7A2R25
////’APlz ADJUSTMENT
1 A7A2R27
L~ AP13 ADJUSTMENT
A7A2R23
AP11 ADJUSTMENT

Figure 4-21. Location of FFS API Adjustments
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Adjustment 11.
FFS API 2 Adjustment

Purpose

There are three API (analog phase interpolator) DACs on the A7A2 FFS Analog assembly; API 1, API
2, and API 3. The adjustment of the current source for these DACs affects spurious responses on the
FFS phase-lock loop. This procedure adjusts the current source while measuring a spur affected by the
API 2 DAC. The current source is adjusted for API 2 and 3 by FFS API 2 and FFS API 3 Adjustment
procedures.

Equipment
SPECIUMANAIVZETY v v v v s w v s s e v s s pW e s I LU R W TR B 29 @ HP 8566B
FPretiSion DVM s s i 00 630 96 V8 0 080 Bl B 5 5 Gt 8 4 Bt & 5 0 HP 3456A
Extender MOIIE & . 55 5.5 5 ©5 0is 5 0 5 4d n 5 o smoms = m o serm o o o HP 70001-60013
External Reference . ... ... Refer to “External Frequency Reference” in Chapter 3
Adapters:
Type N(m)toBNC(f) . ... ... ... .. ... ... ... ........ HP 1250-1476
Alligator CHESO BNECUE) o wv s s v v s o w5 5o wowom 5o 6 #0050 v o 0 8 HP 1250-1292
Banana Plugto BNC(f) .« . v v v wavivnwosean evs vy vy HP 1251-2277
Cables:
BMCMMY M) 5 6 0 555 605 635 510 5 5 08 5 5 0 mom s o @ moms & = 50 o0 5 2 % 12 HP 10503A
BNC(m)toSMB(f) ... ... ... .. i HP 85680-60093
Extender Cable-14pin . . ... .. ... ... ... .. ......... HP 70900-60065

Extender Cable - A1A1 Host/Processor . . . . . ... .......... HP 70900-60058

Accessing the Adjustments

This procedure requires access to an IC on the A1A1 Host/Processor Assembly. The assembly must be

removed, then electrically reconnected to the LO module using extender cables from the HP 70900A LO
Service Kit.

Perform the steps in “Accessing the Adjustments” in Adjustment 10.

Performing the Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-20 of
Adjustment 10. Connect the spectrum analyzer to A7A1J1 (refer to Chapter 8 for the location of
A7A1J1). Connect the DVM’s positive lead to A1A1U70 pin 9. Use the LO Service Kit’s
mini-grabber clip to connect the DVM’s lead to the IC’s pin. See Figure 4-14 in Adjustment 7 for the
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location of U70. Connect the DVM’s negative lead to chassis ground. On older modules having an A1
Controller Assembly, connect the DVM's positive lead to A1U24 pin 9.

2. Run the FFS API 2 Adjustment from the HP 70900A Module Verification Program. The spectrum
analyzer monitors the FFS VCO frequency as the precision DVM monitors the FFS lock/unlock
indicator signal.

3. The program tunes the FFS phase-lock loop to 72.125125 MHz and measures a known spurious
response at 70.123875 MHz. If the spur is greater than 82 dBc, potentiometer A7A2R2S5 is adjusted
to null the spur. See Figure 4-21 in Adjustment 10. If the spur is within test limits, no adjustment is
necessary.
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Adjustment 12.
FFS API 3 Adjustment

Purpose

There are three API (analog phase interpolator) DACs on the A7A2 FFS Analog assembly; API 1, API
2, and API 3. The adjustment of the current source for these DACs affects spurious responses on the
FFS phase-lock loop. This procedure adjusts the current source while measuring a spur affected by the
API 3 DAC. The current source is adjusted for API 1 and 2 by FFS API 1 and FFS API 2 Adjustment

procedures.

Equipment
SPECrUM ANAYZEL: & & ¢ wiw v s s 2 e a5 5 8 6 6 @ n o w e s W e E e e e e HP 8566B
ProcBion VM. o w5 5 wve o o 6 wosvs o 5 % % & % 6 R0E B SR R SRS WS E § @ HP 3456A
Exteitler Modile .:ccccvawwessmmav s beuanivgs s im HP 70001-60013
External Reference . . ... .. Refer to “External Frequency Reference” in Chapter 3
Adapters:
TypeN(m)toBNC(f) . ... ... .. ... ... . .. ......... HP 1250-1476
Alligator ClipstoBNC(f) . . . ... ... ... ... ... . ........ HP 1250-1292
Eanana PIe o BNEAL] o « o o summ v o mos o 8 5 ks o0 % 5 o 5 & ® 0o & o HP 1251-2277
Cables:
BNMEAR) Y s pov vomv v v ow e o om aoms 5 6 5 9% 5 5 5 900 8 5 5 W0 & 5 5 & 3 HP 10503A
BNC(m)toSMB(f) <« ssvpvvsnnmasiamassnmissesas HP 85680-60093

Extender Cable - 14 pin

Accessing the Adjustments

........................... HP 70900-60065
.................. HP 70900-60058

This procedure requires access to an IC on the A1A1 Host/Processor Assembly. The assembly must be
removed, then electrically reconnected to the LO module using extender cables from the HP 70900A LO

Service Kit.

Perform the steps in “Accessing the Adjustments” in Adjustment 10.

Performing the'Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-20 of
Adjustment 10. Connect the spectrum analyzer to A7A1J1 (refer to Chapter 8 for the location of
A7A1J1). Connect the DVM’s positive lead to A1LA1U70 pin 9. Use the 1O Service Kit’s
mini-grabber clip to connect the DVM’s lead to the IC’s pin. See Figure 4-14 in Adjustment 7 for the
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location of U70. Connect the DVM’s negative lead to chassis ground. On older modules having an A1
Controller Assembly, connect the DVM's positive lead to A1U24 pin 9.

2. Run the FFS API 3 Adjustment from the HP 70900A Module Verification Program. The spectrum

analyzer monitors the FFS VCO frequency as the precision DVM monitors the FFS lock/unlock
indicator signal.

NOTE
The DVMs positive lead must be touching A1J5 pin 11 during testing.
3. The program tunes the FFS phase-lock loop to 70.1250125 MHz measures a known spurious

response at 70.12376 MHz. If the spur is greater than 82 dBc, potentiometer A7A2R27 is adjusted to

null the spur. See Figure 4-21 in Adjustment 7. If the spur is within test limits, no adjustment is
necessary.
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Adjustment 13.
FFS Tune/Comp Fine Adjustment

Purpose

The FFS API DAC Tune/Comp potentiometer is adjusted for minimum spurious response from the
fractional frequency synthesizer.

Equipment
Calibrated Spectrum Analyzer ... .... .. aei oW W W K GRS W 8 K B 4 HP 8566B
Precision DVM . .. . . .. .. ... ... HP 3456A
Extenter KIoelss ., cou o o 0 mo w o« s v o wom k6 B e % 5 % R § g HP 70001-60013
Adapters:
SMA(MtoSMBIM) v o w5 w56 46 06 485 hs 65 4 mmsmms s HP 1250-0674
SMB(f)toSMB(f) . ........ .. ... HP 1251-0672
Type N(m)to APC35(f) . . .ot v e e e e e HP 1250-1744
Alligator ClipstoBNC(f) . . . ... . ... ... ... ... ......... HP 1250-1292
Banana PIngto BNC () ..« v vomvmmo s s mm e w s m o o0 0w e o 5 HP 1251-2277
Cables:
APCIIIMYM) » s som v e n @ 8 6§ 300 55 S8 055 500 65 v oom = o o 1m HP 8120-4921
BNCI (M) oo v mm s 508 888 508 i 5008 52 S wrm s s 2 o = sam HP 10503A
Extender Cable-14pin . ... ... . ... ................ HP 70900-60065
Extender Cable - A1A1 Host/Processor . . . .. ... .. ........ HP 70900-60058

Accessing the Adjustments

This procedure requires access to an IC on the A1A1 Host/Processor Assembly. The assembly must be

removed, then electrically reconnected to the LO module using extender cables from the HP 70900A LO
Service Kit.

Perform the steps in “Accessing the Adjustments” in Adjustment 10.

Performing the Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-22. Connect the
spectrum analyzer to A7A1J1 (refer to Chapter 8 for the location of A7A1J1). Connect the DVM’s
positive lead to A1A1U70 pin 9. Use the LO Service Kit’s mini-grabber clip to connect the DVM’s
lead to the IC’s pin. See Figure 4-14 in Adjustment 7 for the location of U70. Connect the DVM’s

negative lead to chassis ground. On older modules having an A1 Controller Assembly, connect the
DVM's positive lead to A1U24 pin 9.
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2. Run the FFS Tune/Comp Fine Adjustment from the HP 70900A Module Verification Program. The
spectrum analyzer monitors the FFS VCO frequency as the precision DVM monitors the FFS
lock/unlock indicator signal.
3.

The spectrum analyzer looks for known spurs that exist 1.25 kHz below FFS phase-lock loop
frequencies of 35.126250 and 52.626250 MHz. If the spur level is greater than 85 dBc, A7A2R22 is

adjusted for minimum spur level at each FFS frequency. This adjustment is an iterative process
between the two FFS frequencies

CAL |BRATED
SPECTRUM ANALYZER
< > =
o oo o oo os MA | NFRAME
i ','ﬁéﬁnngr‘: L S
| -
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oo ooDD o i, N
P gnm ﬁ gggg T ODooDoDooooD 3]
ggggzgggnu:nunu I-Dnnnnnnn
=] CooocooooobD
= O = O [=] [=E=-N-N=-R-F-N-N-N-B-]
RF INPUT
ADAPTER ADAPTER
APC 3.5
CABLE
v
ADAPTER —— :\1..15—11 (+)___‘
ADAPTER O CHASSIS  ( )‘" J-
"’ ADAPTER
HP 70900A

Figure 4-22. Equipment Setup for Adjustment 13
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Adjustment 14.
FFS Spurious Responses Adjustment

Purpose

This procedure verifies that the FFS Tune/Comp and FFS API Adjustments are correct; no adjustments

are done. This test should be run after all other FFS-related adjustments are completed.

Equipment
Calibrated Spectrum Analyzer ... ... ... Foviows s 4 HE W A R WM R HP 8566B
Precision DVM . . . . . . . ... HP 3456A
Extender Modiled  ovovvs v s ns om0 o 5 mom o onon w0 0 5 o6 w6 s s HP 70001-60013
Adapters:
BMAIDWOESMB ) v:viw i v o aneEes e s s 5 we & 8 508 s HP 1250-0674
SMBUToSMBII) wossnpmvsamae g d @ s s omas s Wi s o HP 1251-0672
Type N(m)toAPC3S{) . cviiiemssi v 686w $58 0850 s s HP 1250-1744
Alligator Clipsto BNC(f) . . . . ... ... .. . . ... HP 1250-1292
Banana Plugto BNC(f) . ... ... ... .. .. . ... HP 1251-2277
Cables:
APC IS (M) (N) v oo v s s cvn v s v s d o e s m & &8 e & %% % K 4 HP 8120-4921
BNC(M){m) «:cvwisscswossampsssn mesawsss s s bmeds HP 10503A
ExtenderCable-14pin . . ¢ . v v v v oo sin oo n s e awas o HP 70900-60065
Extender Cable - A1A1 Host/Processor . . . ... ............ HP 70900-60058

Accessing the Adjustments

This procedure requires access to an IC on the A1A1 Host/Processor Assembly. The assembly must be
removed, then electrically reconnected to the LO module using extender cables from the HP 70900A LO

Service Kit.

Perform the steps in “Accessing the Adjustments” in Adjustment 10.

Performing the Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-23. Connect the
spectrum analyzer to A7A1J1 (refer to Chapter 8 for the location of A7A1J1). Connect the DVM’s
positive lead to A1A1U70 pin 9. Use the LO Service Kit’s mini-grabber clip to connect the DVM’s
lead to the IC’s pin. See Figure 4-14 in Adjustment 7 for the location of U70. Connect the DVM’s
negative lead to chassis ground. On older modules having an A1 Controller Assembly, connect the

DVM’s positive lead to A1U24 pin 9.
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2. Run the FFS Spurious Responses Adjustment from the HP 70900A Module Verification Program.

The spectrum analyzer monitors the FFS VCO frequency as the precision DVM monitors the FFS
lock /unlock indicator signal.

3. The LO module tunes FFS loop to 18 frequencies from 35 to 70 MHz. At each frequency settings, the
spectrum analyzer looks at frequencies where known spurious responses exist. The spectrum

analyzer measures the spurious responses in 0 Hz span, 10 Hz resolution bandwidth. The spurious
response must be 75 dBc.

CAL I BRATED
SPECTRUM ANALYZER

PRECISION DVM

- o o
[=l=f=T=T~—1-T~] SSooono — S
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= . O = O = [=N=F=]
—~—_—
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ADAPTER Ei
APC 3.5
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"""" ATA1U70-9 (+
ADAPTER . . (+)
ADAPTER O | cHassis (=)

ADAPTER

HP 70900A

Figure 4-23. Equipment Setup for Adjustment 14
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Idler Assembly Adjustment

Reference

A4A2 Idler Lock Board Assembly

Description

The Idler phase-lock loop produces the following two signals: 3.6 GHz and 5.4 GHz. The Low Idler
Adjustments sets the overall and-relative power levels of these two signals.

15. Low Idler Adjustment
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Adjustment 15.
Low Idler Adjustment

Purpose

The power level of the low idler frequency (3.6 GHz) relative to the power level of the high idler
frequency (5.4 GHz) is adjusted in this procedure. (The low idler frequency is 3.6 GHz minus the FFS

frequency. The high idler frequency is 5.4 GHz minus the FFS frequency.)

Equipment
Calibrated Spectrum Analyzer . ... .. .. .................. HP 8566B
SYDIheSPEd SOUICE i ¢ 55 6 /05 o G 06 £ 6 5 o 5 8 m v o 2 8 sm oo 0 5 im e i & HP 8663A
Extender Module . .. ... ... ... . ... ... ... HP 70001-60013
External Reference . . ... ... Refer to “External Frequency Reference” in Chapter 3
Adapters:
SMA () to SMB (IN) . . . - .o voetie et e e e e HP 1250-0674
SMBHItoBSMB () :.swcessmavinmovs smwsooswemwessas HP 1251-0672
Ty N Gt BNC(E) v csvcmwesenmvva s a oo s oiE § 8 5 5 s HP 1250-1476
TPEN(ITOAPCSIS (B] vovs v sssnmiv i a e s 8 36365 ® HP 1250-1744
Cables:
APC35(m) (M) . . . v it e e e e e e e e e HP 8120-4921
BNC(m)toSMB(f) . .. ... ... .. it HP 85680-60093

Accessing the Adjustments

The A7 assembly must be removed from the module to access the low idler adjustments. Complete the

following steps to remove the assembly:

NOTE

The adjustment on modules serial prefixed 2842A and above can beac-
cessedthrough a hole in the A4 assembly casting. (These modules con-
tain A4A2 assembly version HP 70900-60108.) The A7 assembly does
not need to be removed and steps 1 through 6 of “Accessing the
Adjustments’” do not need to be performed.

1. Set the mainframe line switch to OFF.
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2. Remove the HP 70900A from the mainframe and place it on an extender module. Remove the
module’s cover.

3. Remove the three screws that secure the A7 assembly to the bottom of the LO module. Refer to A7
FFS Phase Lock Loop in Chapter 6 for the location of these screws.

4. Without disconnecting any cables, rotate the A7 FFS Assembly up and set it on top of the LO
module. Place an insulating material between the A7 assembly and the module. See Figure 4-24.

5. Remove the A4A2 YTO Lock Assembly cover by removing the four screws that secure the cover to
the YTO Lock Assembly.

6. Setthe mainframe line switch to ON.

\ ®
[T — T
TEE ] © g
OR °
_ = e E_J:I ®
0000L ®
& \2 o) J b i | ! \\ \ jﬂjn
A8 A4A3J1 A4AD A7 XAZ >2J2

Figure 4-24. Accessing the Low Idler Adjustments

Performing the Procedure

1. Connect the equipment as illustrated in Figure 4-25. See Figure 4-24 for the location of A4A2J2 and
A4A3]1.

2. Run the Low Idler Adjustment from the HP 70900A Module Verification Software.
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3. The program uses the spectrum analyzer to measure both the high and low idler output power levels.

Component A4A2R16 is adjusted to set the low-idler power level 4 dB lower than the high-idler
power level. See Figure 4-26. (On A4A2 assemblies with HP Part Number 70900-60014, a

potentiometer is loosely soldered in the place of R16. The potentiometer’s reference designation is
R100.)

CAL IBRATED
SPECTRUM ANALYZER T
= e
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Figure 4-25. Equipment Setup for Adjustment 15
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Figure 4-26. Location of A44A2R16
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Frequency Control Adjustments

Reference

A8 Frequency Control Board Assembly

Description

This adjustment consists of six semi-automated adjustments that are performed using the HP 70900A
Muodule Verification Software. The adjustments must be run in the following order:

16. Sweep Offset Adjustment

17. Frequency Control Voltage Reference Adjustment
18. YTO Frequency Endpoints Adjustment

19. FM Gain Adjustment

20. Sweep Overshoot Adjustment

21. Tune Span Offset Adjustment
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Adjustment 16.
Sweep Offset Adjustment

Purpose

This adjustment nulls the A8U13 Amplifier offset current in the sweep-ramp integrator circuit.

Equipment
Precision IDIVIM. oo i i aim 08 8 mymimmom e 5 b dom s m & om s 3w op s m HP 3456A
Extender Module . ... ... ......... T P, HP 70001-60013
Adapters:
Alhpstor CHpSO BNCHE) o vs v unsswmm e v s somn e s s e s 55 0@ 2 HP 1250-1292
Bandfd PRIBISBNED) 2 v vvsmmovssmro s o o e 56 0w e s @ & o HP 1251-2277
Cables:
BNCIHY(M) v asomsis i@ 3 5@ 82830 Saa B aann s sy HP 10503A
Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-27. Connect

the DVM ground lead to A8TP4-1 and the positive lead to A8TP2-1. Place a jumper wire across
AB8R30. See Figure 4-28.

) ¢
{ CAUTION !
When shorting out R30, be careful not to ground the case of U29.
Grounding U29's case destroys the device.

A

NOTE

Some of the assemblies test points are grouped on a common connec-
tor (e.g. ABTP4). On these common connectors, test point one is al-
ways orientated towards the top or the front of the module.

2. Runthe Sweep Offset Adjustment from the HP 70900A Module Verification Program.
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4-58

3

The adjustment program runs as follows: The integrator, which is used to smooth out the staircase
sweep-ramp that is generated by the sweep DAC, has its input junction grounded by the jumper wire
across A8R30. A 1000-second sweep is initiated in the local oscillator. After a 10-second pause, the
user is prompted to adjust ASR108. The DVM measures the integrator output once each second.
The difference between readings is calculated, then output graphically. This adjustment minimizes

the difference between DVM readings, nulls the offset current, and thereby minimizes integrator
drift.

MA | NFRAME
PRECISION DVM
o =% ADAPTER ABTP4~1

G coooon ods =2
o cooooooase (+) ABTP2-1
ADAPTER ABR30 0

JUMPER
HP 70900A

Figure 4-27. Equipment Setup for Adjustment 16
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Figure 4-28. Component Locations for Adjustment 16
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Adjustment 17.
Frequency Control Voltage References Adjustment

Purpose

Voltage references on the A8 Frequency Control Assembly are adjusted to a 100 wV accuracy.

Equipment
PreciBiiniDVM. o s wessawusvmms s o e s s @R LS A S8 8 § 5 505 8 HP 3456A
BxtenderModile v vssvwssvnnisswaaszn - E i Y HP 70001-60013
Adapters:
Alligator Clipsto BNC(f) . . ... ... ... ... ... ... ....... HP 1250-1292
Banana Plugto BNC(f) . . ... ... .. ... ... ... . .. ...... HP 1251-2277
Cables:
BNC{IM) «cvwws v wm o smas s mve s is o ess s s HP 10503A
Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-29. Connect the
DVM positive lead to A8TP1-2 and the negative lead to the grounded side of A8C2. See Figure 4-30.

NOTE

Some of the assembilies test points are grouped on a common connec-
tor (e.g. ABTP1). On these common connectors, test point one is al-
ways orientated towards the top or the front of the module.

2. Run the Frequency Control Voltage Reference Adjustment from the HP 70900A Module
Verification Program.

ll))

The DVM is connected to the span circuitry output. The program varies the tune DAC to ensure that
the tune circuitry is isolated from the span circuitry.

4. The program prompts the technician to adjust ASR100 FINE TUNE GAIN. This adjusts the positive
voltage reference. The DVM monitors the span circuitry output for a reading of -10.2375V
=0.0001V.
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5. After the positive voltage reference is set, the negative voltage reference is adjusted. The technician
is prompted to connect the DVM positive lead to A8TP1-3, the tune circuitry output. ASR101 SPAN
GAIN is adjusted for a DVM reading of -10.2350V +0.001V.

PRECISION DVM

- N

I

M CCCODO00D
Oooooooo o

O Dooooooooo

20 ooocooooDopoo

MA | NFRAME
l./ o,
SPAN
) APEPTEE__ (+) ABTP1-2
E '-'_] .= (=) ABCZ—GND | ©
ADAPTER
HP 70900A

Figure 4-29. Equipment Setup for Adjustment 17

4-61



ADJUSTMENTS

HP 70900A

4-62

3
|

| e |
| e | |

Figure 4-30. Component Locations for Adjustment 17
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Adjustment 18.
YTO Frequency Endpoints Adjustment

Purpose

The fixed current sources are adjusted to set the 3.0 and 6.6 GHz YTO bias points.

Equipment
Spectrum Analyzer . . . . ... ... ... ... HP 8566B
Extender Module . . . . . .. .. .. . ... HP 70001-60013
External Reference ... .... Refer to “External Frequency Reference” in Chapter 3
Adapters:
Type N TGAPCIS] visivmevssspesm e 5 5% ¢ § % 9 2 HP 1250-1744
Cables:
APC35(M) (M)« & v v e e e e e e e HP 8120-4921
Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-31.

2. Run the YTO Frequency Endpoints Adjustment from the HP 70900A Module Verification Program.

NOTE

During this test, the technician is instructed to position jumpers on con-
nectors J9 and J10. These connectors each have six pins which allow
three jumper positions. The jumpers should be placed between two ver-
tically adjacent pins as illustrated in Figure 4-32. See Figure 4-33 for the
location of the connectors on the assembly. Jumpers can be ordered
by HP part number 1258-0225.

3. The program prompts the user to remove the 3 GHz COARSE SEL and 6 GHz COARSE SEL

jumpers. Potentiometers A8R104 3.0 GHz FINE and A8R107 6.0 GHz CALIB are then centered in

their range.
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SPECTRUM ANALYZER

MA | NFRAME
" i,

EXTERNAL

COo (= DoDOo REFERENCE

oooos Doo ) pooo REQUIRED
ooooo Soo oo DoOoD
poooo oot 00 O 0000

RF INPUT
ADAPTER
APC 3.5 CABLE LO OUT:_
o]
HP 70900A

Figure 4-31. Equipment Setup for Adjustment 18

The program sets the HP 70900A’s frequency control DACs for a 3.0 GHz LO output signal and
opens the YTO lock loop. The spectrum analyzer tunes to the 3.0 GHz LO output signal. The
computer display instructs the technician to center the signal on the spectrum analyzer by
positioning the coarse-tune jumper on A8J9. Place the jumper in the position that best centers the
signal. (The best centering may be accomplished with the jumper removed.)

The program tunes the HP 70900A LO and the spectrum analyzer to 6.6 GHz. Center the signal on

the spectrum analyzer display by positioning the coarse-tune jumper A8J10. (The best centering may
be accomplished with the jumper removed.)

A YTO frequency endpoints adjustment is made to set the local oscillator’s tuning range to 3.6 GHz.

A8R107 6.0 GHz CALIB is adjusted to set the 6.6 GHz endpoint frequency 3.6 GHz higher than the
3.0 endpoint frequency.

The YTO frequency endpoints are centered using A8R104 3.0 GHz FINE. Fine-tuning is done at

successive spectrum analyzer spans of 1.0 GHz, 50 MHz, and 10 MHz. The program may iterate
between steps 6 and 7 until proper adjustment is reached.
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Figure 4-32. J9 and J10 Jumper Positions
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6 GHz COARSE SEL
6.0 GHz CALIB
3.0 GHz FINE
3 GHz COARSE SEL

J9

S~ R107
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O
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H )
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Figure 4-33. Component Locations for Adjustment 18
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Adjustment 19.
FM Gain Adjustment

Purpose

This adjustment sets the range of the YTO FM coil driver.

Equipment
Spectrum Analyzer . . . . . . . . ... e . HP 8566B
Extender Module .. o s s v s womon o T % e s B TR B w2 T 6 3 HP 70001-60013
External Reference . ... ... Refer to “External Frequency Reference” in Chapter 3
Adapters:
TeNMIWAPCIST)  ov a3 88 s s P3SN B NESE b HP 1250-1744
Cables:

APC3.5(m) (T) - o o v vovooe e e e e e e HP 8120-4921

Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-34.
2. Runthe FM Gain Adjustment from the HP 70900A Module Verification Program.

3. The program sets the HP 70900A’s start frequency correction DAC to switch the YTO between its
maximum and minimum frequency deviations. The program prompts the technician to adjust
AB8R102 for a YTO output frequency deviation of less than 100 kHz. The adjustment is made in

three successive spectrum analyzer spans, 200 MHz, 20 MHz, and 1 MHz. See Figure 4-35 for the
location of A8R102.
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SPECTRUM ANALYZER
- e

O oS ocooog MA | NFRAME
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oD poo
ooooD oo o ooo
ocoocoo Soo oo ooo
boooo oo 00O o000
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ADAPTER
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HP 70900A

Figure 4-34. Equipment Setup for Adjustment 19
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Figure 4-35. Location of ASR102
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Adjustment 20.
Sweep Overshoot Adjustment

Purpose

The gain of the sweep-ramp generating circuit is adjusted.

Equipment
OscilloSCOPE. . + 45 0 586 50 4 8 s w & 20 m s nam o nen moes s s s o HP 54111D
ExtenderModule . . ................... B e om i W N HP 70001-60013
Cables:
BNC{m)taSMB{) .+« o mwvsnmenowewssmme v s aw e ws s HP 85680-60093
Oscilloscape PIObe . v c v v v aam s s aw sosww s sas ¥ v § 55 55 ¥ HP 10080A
Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-36. Connect the
oscilloscope probe to A8TP2-4. See Figure 4-37 for the location of the test point. The oscilloscope
monitors the HP 70900A’s sweep DAC output while being triggered by the module’s rear-panel H

SWP signal.
NOTE
Some of the assemblies test points are grouped on a common connec-
tor (e.g. A8TP2). On these common connectors, test point one is al-
ways orientated towards the top or the front of the module.
2. Run the Sweep Overshoot Adjustment from the HP 70900A Module Verification Program.

3. The program sets the oscilloscope to the following settings:

Charnmel L{extermalnIgeer} .cvvmossw evs ene s e s 4 9@ 539 5 GF & § 50 2V/div
CHATOML D o oo soe v s mmm s s % 8 % 98§ I SE RS S E DS 5 6L R g 2V /div
SWEEPHUME «z suv o v v i o s 45 W E S 3@ 558 09 608 2 uineommm nn 200 ws/div

4. The HP 70900A’s sweep DAC is programmed to output a voltage ramp at 50 ms sweeps. The sweep
DAC output rises from a minimum (0V) to a maximum of 8V to 10V. The resulting response,
displayed on the oscilloscope, is adjusted with ASR105 LPF for minimum overshoot voltage.
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OSC | LLOSCOPE MA | NFRAME

ppoo

CHANNEL 1 CHANNEL 2
(OR EXT TRIG) (OR CHANNEL A)

SMB CABLE ASSY ]
HSWP
PROBE 2
ED ASTF'z—: o
HP 70900A

Figure 4-36. Equipment Setup for Adjustment 20
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R105—]
LPF

Figure 4-37. Component Locations for Adjustment 20
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Adjustment 21.

Tune + Span Offset Adjustment

Purpose

The tune span output voltage is adjusted for minimum offset.

Equipment
SOECHUM ATANTRL & s 5 s s vl v NS RO s IS D LI EEF R T B HP 8566B
BrecBIon DV & i ii i @b om R0 Sl 55 e M a b meki B & s 8 3 HP 3456A
Extender Module . . . . . .. .. .. ... .. HP 70001-60013
Adapters:
AYPENHNIARPE TR o5 o mmwin s » wmm cw w6 ¢ 5 # G & 8 % 0w 5 5 HP 1250-1744
Alligator CHpSto BNC(E) o s s« sow s 5 wmis v womwe v 9 5 e o % % i w4 HP 1250-1292
Banana Pugto BNC ) o vssnvosnwmosnnmusswomv s s o 5 HP 1251-2277
Cables:
APCIS)IM] ¢ris i it S i DRistmuin HP 8120-4921
BNCI ) 55 555 6 56 §ihes 880 si0a 68 o sim s susimsn oo s s oms HP 10503A

Procedure

1. Remove the HP 70900A’s cover and connect the equipment as illustrated in Figure 4-38. The DVM
ground lead connects to grounded side of A8C2 and the positive lead to A8TP1-1. See Figure 4-39.

NOTE

Some of the assembly’s test points are grouped on a common connec-
tor (e.g. ABTP1). On these common connectors, test point one is al-

ways orientated towards the top or the front of the module.

2. Run the Tune Span Offset Adjustment from the HP 70900A Module Verification Program.

3. The program sets the sweep and span DAC:s for a 0V output and the tune DAC to produce a full

output. The DVM monitors the rear-panel TUNE SPAN voltage. The computer display prompts the

technician to adjust A8R106 TUNE SPAN OFFSET for 10.3425 =0.0005 Vdc.
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4. The program sets the tune DAC for a 0V output and the sweep and span DACs to produce a full

output. The computer display prompts the technician to adjust ABR106 TUNE SPAN OFFSET for
10.3425 +0.0005 Vdc. The tune and span offsets adjustments are an iterative process.

5. Tore-check the tune offset, press {ADJUST TUNE}.

SPECTRUM ANALYZER

“III" . . MA | NFRAME
=) res & oo o - —

-

PRECISION DVM

L . oo
Pt Sy coooo ooe oo
[ E-E-R-R-N-N-N-N-] o oCcoooo Soo oo oooo
oooooococo O ooooo Pod 00 D D000
SR -N-F-N-N-N-N-N-N-N-i

= -N-N-N-R-N-N-N-N-N-] =] = Qo= O

RF

INPUT

ADAPTER

ADAPTER

APC 3.5 CABLE

LO OuUT |
ADAPTER TUNE SPAN
(+) ABTP1-1 e
N ] afis
(=) asc2-enD | ©
HP
70900A

Figure 4-38. Equipment Setup for Adjustment 21
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Figure 4-39. Component Locations for Adjustment 21
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YTO Lock Loop Adjustment

Reference

A4A2 Idler Lock Board Assembly
A6A2 YTO Lock Board Assembly

Description

The Idler Buffer Adjustments sets the gain of the A4A3 idler Buffer Microcircuit.

22. Idler Buffer Adjustment
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Adjustment 22.
Idler Buffer Adjustment

Purpose

The gain of the A4A3 Idler Buffer Microcircuit is adjusted by setting the A4A3’s bias voltage. This in
turn effects spurs on the LO signal. The bias voltage is set for minimum spur levels. The bias adjustment

is located on the A6A2 YTO Lock Assembly.

Equipment
Calibrated Spectrum ANAIZEE .« o aom o v o s s e v 5 ovm o & 5 e o 5 s o HP 8566B
PrecistoIIVM o o vov 5 nom o 5 5 mo o & 5 6 e B & B E W B B ea B 8 s @ HP 3456A
MICTOWAVE SOMICE v v v & wvw o6 & o & & 4 %% o & @56 & 6 % & A0 @ 4 &0 & HP 8340A
Extender Modile: .uvvsnmvvammessawnvssmessse sy HP 70001-60013
External Reference . ... .. . Refer to “External Frequency Reference” in Chapter 3
Adapters:
APC35(f)to APC35(f) . . . . . . i HP 5061-5311
SMA(f)toSMB (M) . . . . . o ittt e e e HP 1250-0674
SMB(DoBMBIL) . ..o swmmom nowon s oo o s mow % & % mm & % 5 ¥ HP 1251-0672
Type N(m)toAPC35) .« voumw o uvsmee o s s s s avs o w mm s HP 1250-1744
Alligator CHpSABBNC(T) «ow s s wmvss s smse o ws s a wme s 3 wm s HP 1250-1292
Binana PIAZIOBNCH) cw v v eavs we e s 5 85 5 5764 4 5 0w & HP 1251-2277
Cables:
APC3.5 (m) (m) (2required) . .. .. ... . ..., HP 8120-4921
BNC(m)(m) ... .. e e HP 10503A
Procedure

1. Set the mainframe line switch to OFF.

2. Remove the HP 70900A from the mainframe and place it on an extender module. Remove the
module’s cover. Connect the equipment as illustrated in Figure 4-40. Do not connect the microwave

source or DVM at this time. Refer to Figure 4-41 for the location of A6A3J1.
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Figure 4-40. Equipment Setup for Adjustment 22

3. Run the Idler Buffer Adjustment from the LO Module Verification Software. At the start of the
procedure, two testing methods are provided. The two testing methods allow a choice of A4A3 Idler
Buffer inputs: 1) the HP 70900A’s normal circuitry, {DUT IDL}, or 2) the microwave source, {SYN
IDL}. Choose {DUT IDL} for normal testing; {SYN IDL} is used for troubleshooting because it
isolates the Idler Buffer from the FFS Phase-Lock Loop. During testing, the spectrum analyzer
measures a spur that occurs 10 kHz higher in frequency than the HP 70900A’s LO signal.
Measurement are repeated for ten LO frequencies. The bias voltage is adjusted for minimum spur

level.

4. The computer screen displays a set of softkeys used to select the desired ten predetermined spur
frequencies for testing. For normal adjusting, choose {TOP 10}. The remaining softkeys are

primarily used for troubleshooting.
Softkey Selections:

{XOVER 10}
{LOEND 10}
{HIEND 10}

{TOP 10} (use for normal adjusting)
{INIT 10}
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5. After selecting {TOP 10}, the program will continuously check the spurs between 3 and 6.6 GHz with

the results displayed on the computer’s display. Adjust AGA2R9 to lower the level of the displayed
spurs. See Figure 4-41.

NOTE

During the adjustment, as high frequency spur levels increase, low fre-
quency spur levels decrease. Conversely, as high frequency spurs
decrease, low frequency spurs increase. Therefore, this adjustment is
used to minimize ALL spur levels; it is an iterative process.

6. When all the spurs measure below the test-limit line, use the DVM to measure the voltage at
A6A2]J2-1. (Pin 1 of AGA2J2 connects to a grey wire and is located towards the front of the module.)

Press {ADJ DONE}. The program makes an exhaustive check of the spurs over the 3.0 to 6.6 GHz
LO signal range in 12.5 MHz steps, which takes approximately 12 minutes.

After the 12-minute test, the computer screen displz;ys the set of softkeys listed below. If all spurs are
below the test-limit line, press {ADJ DONE]} to determine if the adjustment passed or failed. If any
spurs are above the test-limit line, press one of the remaining softkeys.

Softkey Selections:

{ADJ DONE} press if test passed
{MAX RNGE} initiates exhaustive spur search over 3 to 6.6 GHz LO range
{LOW RNGE} initiates exhaustive spur search over 3 to 4.43 GHz low idler frequency range

{HI RNGE} initiates exhaustive spur search over 4.43 to 6.6 GHz high idler frequency range
{NEW 10}

{CAN'T ADJ} exits adjustment procedure

If the spurs cannot be adjusted within test limits, use the microwave source to isolate the source of
the spurs. Exit the program, press {RE-TEST}, and when prompted for the idler source, press {SYN

IDL}. The microwave source provides a clean idler signal to the YTO lock-loop circuitry. If the spurs
are reduced, the source of the spurs is either the Idler or FFS circuitry.
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Figure 4-41. Component Locations for Adjustment 22
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Resistive Divider Construction Procedure

Theory of Operation

The Resistive Divider is used to attenuate 40 Vdc down to 2 Vdc. The video processor adjustments
require a 0-2V input with the sensitivity of the 40 Vdc power supply. See Figure 4-42 for the 20:1

Resistive Divider schematic diagram.

Resistive Divider Assembly

Solder J1 and J2 Connectors together, back to back. Solder the capacitors and resistors to the

connectors. See to Figure 4-43, Resistive Divider Assembly Diagram.

R1

R2

1
v

c1

v

V

+

c2

Figure 4-42. Resistive Divider Schematic Diagram

Table 4-3. Resistive Divider Parts List

Description Qty HP Part Number
J1, J2 Connectors 2 1250-0543
C1, 0.1 pf Capacitor 1 0160-4554
C2, 6.8 uf Capacitor 1 0180-0116
R1, 680 (2 3W Resistor 1 0811-1088
R2 147 Q) 0.5W Resistor 1 0698-3400
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Figure 4-43. Resistive Divider Assembly Diagram
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Chapter 5

Troubleshooting

Introduction

Chapter 5 provides fault isolation to the assembly level. The chapter contains the following information:

Page

HHGHUCHOR s ecvs mwega m e s 24D 8 WIS F 0 4 0@ 5 6@ & 8 s 5-1
ErrorCodes . . . . . . . . . . e e e e 5-5
SIS WOTKBREEE o v s v cmmn s soo v mo s e o 2 % 60 0 8 % %00 & € % 5 Hes o 8 w0 # & & 5-11
TroublesHootHE FloW ChAIY v vcsnwossn wis s s o v s 209 5 5 500 5 5 % 5-13
Power-Up Failure . . . . .. . .. ... .. ... 5-16
Verification Test Failures . . . . . . .. .. ... ... ... .. ... .. ...... 5-17
Adjustment Procedute FAllUres . o s v v v s w vm v s v v va i s o6 55 5o s s e 5-22
AlAl Host/Processor and A1A2 RAM/ROM Troubleshooting . . ... ...... 5-25
Power-Up Sequence Failure . . . . .. ... ... ... ... ........... 5-25
Pront-PanelSelf TeStLED .o visomvsvnmossmesss s @ e v s v o6 0 5-25
HP-IB Troubleshooting . . .. ... .. ... ... 0t .. 5-26
Normal/Test Switch . . . . . . . . . .. ... .. . . 5-27

A3 Power Supply Troubleshooting . . . .. ... ... ... .............. 5-28
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Loaded DownSupplies . . . ... ... ... ... . ... ... 5-28
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Getting Started

Begin troubleshooting by reading the following directions:

2

2

3.

If an error code is displayed, refer to “Error Codes”.

If the module failed its power-up sequence, refer to “Power-Up Failure”.

Fill in the State Worksheet located in “State Worksheet”.

If a verification test failed, refer to “Verification Test Failures”.

If an adjustment procedure failed, refer to “Adjustment Procedure Failures”.

For step-by-step troubleshooting, refer to “Troubleshooting Flow Chart”.

Which Tests Should be Run?

Refer to Table 5-1 whenever an assembly has been repaired or changed. Table 5-1 lists the related
Adjustments and Verification Tests that should be performed to ensure proper module operation.

Block Diagram

The block and Interconnect diagrams for the module are located in Chapter 9 (volume 2).
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Table 5-1. Related Adjustments and Perf. Tests (1 of 2)

Assembly Changed Perform the Following Perform the Following
or Repaired Related Adjustments Related Verification Tests
A1A1 Host/Processor No related adjustment All Final Tests
22.LED Check
AlA2 RAM/ROM No related adjustment All Final Tests

A2 Video Processor

A3 Power Supply

A4A1 300 MHz

A4A2 Idler Lock

A4A3 Idler Microcircuit

A6A1 100 MHz

A6A2 YTO Lock
A6A3 Idler Buffer
A6A4 YTO Lock Microcircuit

ABASYTO

ATA1FFS VCO

1. Video Processor

No related adjustments

3.300 MHz Bandpass Filter

5. Calibrator Output Amplitude

6.300 MHz Reference Output
Amplitude

15. Low Idler
22. Idler Buffer

15. Low Idler
22. Idler Buffer

2. 100 MHz Ref./300 MHz Bandpass
Filter

4. Calibrator Output Frequency

22. Idler Buffer

22. Idler Buffer

22. Idler Buffer

18. YTO Frequecy Endpoints
19. FM Gain

7.FFS VCO
13. FFS TUNE/COMP Fine

22.LED Check

All Final Tests
23. Video Bandwidth

All Final Tests
24. 300 MHz Reference 40 kHz
Sidebands

All Final Tests

24. 300 MHz Reference 40 kHz
Sidebands

25. Calibrator Harmonics

26. Calibrator Output Impedance

27.300 MHz Reference Isolation

28. External Reference

All Final Tests

All Final Tests

All Final Tests

28. External Reference

29. Reference Oscillator Stability
30. Reference Oscillator Shot Noise
All Final Tests

All Final Tests

All Final Tests

All Final Tests
31. YTO Linearity

All Final Tests
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Table 5-1. Related Adjustments and Perf. Tests (2 of 2)

tor/flex cable)

Assembly Changed Perform the Following Perform the Following
or Repaired Related Adjustments Related Verification Tests
ATA2 FFS Analog 8. FFS TUNE/COMP Coarse All Final Tests
9. FFS Reference Null
10. FFS API 1
11. FFSAPI2
12. FFS API 3
13. FFS TUNE/COMP Fine
14. FFS Spurious Response
A8 Frequency Control 16. Sweep Offset All Final Tests
17. Frequency Control Voltage 31. YTO Linearity
References
18. YTO Frequency Endpoints
19. FM Gain
20. Sweep Overshoot
21. Tune + Span Offset
A9 Front Panel No related Adjustments All Final Tests
22. LED Check
26. Calibrator Output Impedance
A10 Motherboard No related Adjustments All Final Tests
All Wiring Harness No related Adjustments All Final Tests
24. 300 MHz Reference 40 kHz
Sidebands
W20 MSIB (Hughes Connec- No related Adjustments All Final Tests
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Error Codes

Series 2000 Errors

Confirm that the error is caused by the HP 70900A. Also, make sure the error is not caused by a user
error, user defined function, or any other user-input command or program. If an error code other than
2011 or 2034 appears, replace the A1A1 Host/Processor or A1A2 RAM/ROM assemblies.

2011 (Memory Overflow) When this error code appears, execute a “DISPOSE ALL” command
(refer to HP 71000 Language Reference) and set N STATES to 0.
This will erase all user input programs. If the problem still exists,
then change the A1A1 Host/Processor or A1A2 RAM/ROM
assembly.

2034 (Test Switch is On) Set A1A1S2 switch 1 to the “1” position (open) when this error code
appears. If the switch is already in the “1” position, replace the A1A1
Host/Processor assembly.

Series 8000 Errors

Confirm that the error is caused by the HP 70900A. Also, make sure the error is not caused by a user
error, user defined function, or any other user-input command or program. These errors can be caused
by problems in down-loaded code. If a down-loaded code is not the source of the error, replace the
AlA1 Host/Processor or the A1A2 RAM/ROM assembly.

Series 9000 Errors

Confirm that the error is caused by the HP 70900A. Also, make sure the error is not caused by a user
error, user defined function, or any other user-input command or program.

These errors can be caused by bad information sent from other modules to the HP 70900A. Make

certain that the error is caused by the HP 70900A before replacing the A1A1 Host/Processor or A1A2
RAM/ROM assembly.

Series 7000 Errors

The following error codes may be reported by the HP 70000 Spectrum Analyzer during the Power-Up
sequence or when the Analyzer Test softkey is pressed. The following definitions apply when the codes
are produced by the HP 70900A. Due to dependencies, a single problem can cause multiple errors.
Troubleshoot these errors in the order of which they are reported. Refer also to Troubleshooting Flow
Chart located in this chapter.

7000 (ROM check) A checksum is computed on the ROM at power-up. Replace the
AlAl Host/Processor or A1A2 RAM/ROM assembly.
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HP 70900A

7001, 7002 (1st LO unleveled)

7003, 7004 (2nd LO unlocked)

7008, (FFS Handshake)

7010 (FFS is Unlocked)

7011 (125 kHz to FFS)

7012 (Cannot lock YTO)

7013 (Cannot finetune YTO)

7014 (12.5 MHz to YTO lock Bd.)

5-6

These codes are sent from slave modules indicating the LO signal is
unleveled. Check the LO power at A6A4J3 the rear-panel LO jack.
Refer to the YTO Unlock paragraph in A6/A8 YTO PLL
Troubleshooting,

These codes are sent from slave modules indicating an unlocked
second LO. Check rear-panel 300 MHz Outputs. Refer to the A4A1
300 MHz Assembly paragraph in A4 Idler PLL Troubleshooting.

The A1A1 Host/Processor originates these errors when it cannot
communicate with the A7A2 Fractional Frequency Synthesizer (FFS)
through the W14 ribbon cable. Refer to A7 FFS PLL
Troubleshooting,

This code is sent by the A7A2 assembly to the A1A1 Host/Processor
assembly indicating the A7 Fractional Frequency Synthesizer (FFS)
is unlocked. It is sent from A7A2J5 pin 11 through ribbon cable W14
when the tune voltage to the A7A1 FFS VCO exceeds limits. Refer
to A7 FFS PLL Troubleshooting

This error is reported when the A6A1 assembly fails to detect the 125
kHz signal during the Power-Up sequence or Analyzer Test. A
detected voltage is sent from A6A1J7 pin 2 through A11 Wiring
Harness to the A2 Video assembly. There it is read by the A1A1
Host/Processor through the ADC (Analog to Digital Converter).
The error occurs when the detected voltage falls outside of the
+0.65V to +0.85V range. Measure the voltage at A6A1J7 pin 2. If it
is out of this voltage range, the A6A1 100 MHz assembly is bad. If
the voltage is correct, measure the voltage at A2J3 pin 7. If the
voltage is out of the range, A11 is bad. If the voltage is correct, then
the problem is a faulty A2 Video assembly.

This error occurs when the A6/A8 YTO PLL fails to phase lock. The
A1A1 Host/Processor attempts to lock the YTO at the beginning of
a sweep by moving the error voltage at A6A2J3 off of the maximum
or minimum rail value. The controller attempts to move the error
voltage by changing the start-frequency tune DAC on the A8
assembly. Refer to the YTO Unlock paragraph of A6/A8 YTO PLL
Troubleshooting.

This error results when the A6/A8 YTO PLL cannot be finetuned.
The A1A1 Host/Processor locks the YTO at the start of a sweep and
tries to move the error voltage at A6A2J3 to OV by changing the
start-frequency correction DAC on the A8 assembly. Refer to the
YTO Unlock paragraph of A6/A8 YTO PLL Troubleshooting.

This is reported only during a Power-Up sequence or Analyzer Test
and occurs when A6A1 assembly fails to detect the 12.5 MHz signal.
A detected voltage is sent from A6A1J5 pin 1 through A11 Wiring
Harness to the A2 Video assembly. There it is read by the A1A1
Host/Processor through the ADC (Analog to Digital Converter).
This error occurs when the detected voltage falls outside the +0.65V
to +0.85V range. Measure the voltage at AGA1J5 pin 1. If it is out of
the voltage range, the A6A1 100 MHz assembly is bad. If the voltage
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7015 (YTO is Unleveled)

7016 (YTO is Unlocked)

7018 (50 MHz to Sampler)

7019 (300 MHz Post filter det.)

7020 (300 MHz AGC)

is correct, measure the voltage at A2J3 pin 6. If the voltage at pin 6 is
out of the voltage range, replace wire harness A11. If the voltage is
correct, the problem is a faulty A2 Video assembly.

This error is reported when the A6AS YTO output fails to level. The
signal (HYOLVL) is sent from the A6AS YTO through W15 pin 7 to
the A8 assembly where it is read by the A1A1 Host/Processor. This
error usually occurs at an LO frequency of 3 GHz and is normally
caused by the YTO. Refer to the YTO Unlock paragraph of A6/A8
YTO PLL Troubleshooting.

This error indicates an unlocked YTO PLL. The error occurs when
the error voltage at AGA2J3 exceeds a -9V to +9V range. The signal
is sent from A6A2J5 to the A1A1 Host/Processor through the A8
assembly. Refer to the YTO Unlock paragraph of A6A8 YTO PLL
Troubleshooting.

This error is reported only during a Power-Up sequence or Analyzer
Test and occurs when A6A1 assembly fails to detect the 50 MHz
signal. A detected voltage is sent from A6A1J7 pin 3 through A11
Wiring Harness to the A2 Video assembly. There it is read by the
A1A1 Host/Processor through the ADC (Analoge to Digital
Converter). This error occurs when the detected voltage falls below
0.5V. Measure the voltage at A6A1J7 pin 3. If it is between 0.35V
and 0.5V, replace the A6A1 100 MHz assembly. If the voltage level is
less than 0.35V, the A6A1 or A6A4 assemblies are probably faulty. If
voltage at A6A1J7 pin 3 is correct, measure the voltage at A2J3 pin 1.
If it is out of the voltage range, change wire harness A11. If the
voltage is correct, the problem is a faulty A2 Video assembly.

This error is reported only during a Power-Up sequence or Analyzer
Test and occurs when A4A1 assembly fails to detect the 300 MHz
signal. A detected voltage is sent from A4A1J2 pin 1 through A11
Wiring Harness to the A2 Video assembly. There it is read by the
A1A1 Host/Processor through the A2 assembly’s ADC (Analog to
Digital Converter). This error occurs when the voltage falls below
+0.2V. Measure the voltage at A4A1J2 pin 1. If it is less than +0.2V,
the A4A1 300 MHz assembly is bad. If the voltage is correct, measure
the voltage at A2J3 pin 5. If it is out of the voltage range, change wire

harness A11. If the voltage is correct, the problem is a faulty A2
Video assembly.

This error is reported only during a Power-Up sequence or Analyzer
Test and occurs when an incorrect value of the 300 MHz leveling
loop’s AGC voltage is present on the A4A1 assembly. The AGC
voltage is sent from A4A1J2 pin 2 through A11 Wiring Harness to
the A2 Video assembly. There it is read by the A1A1 Host/Processor
through the A2 assembly’s ADC (Analog to Digital Converter). The
error occurs when the voltage exceeds a +0.2V to + 1.5V range.
Measure the voltage at A4A1J2 pin 2. If it is out of the voltage range,
the A4A1 300 MHz assembly is bad. If it is correct, measure the
voltage at A2J3 pin 3. If it is out of the voltage range, change wire
harness A11. If it is correct, the problem is a faulty A2 Video
assembly.

5-7
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7021 (600 MHz to Idler)

7022 (Low Idler Range)

7023 (High Idler Range)

7024 (Tune DAC)

7025 (Decade Span)

5-8

- This error is reported only during a Power-Up sequence or Analyzer

Test. It occurs when the A4A1 assembly fails to detect the 600 MHz
signal which is the output of an A4A1 doubler circuit. The 600 MHz
is used on the A4A3 Idler microcircuit. A detected voltage is sent
from A4A1J6 pin 3 through A11 Wiring Harness to the A2 Video
assembly. There it is read by the A1A1 Host/Processor through the
A2 assembly’s ADC (Analog to Digital Converter). An error is
reported when the detected voltage falls below 1.1V. Measure the
voltage at A4A1J6 pin 3. If it is less than 1.1V, the A4A1 300 MHz
assembly is bad. If it is correct, measure the voltage at A2J3 pin 4. If
it is out of the voltage range, change wire Harness A11. If it is
correct, the problem is a faulty A2 Video assembly.

This error is reported from a Power-Up sequence or Analyzer Test
and occurs when the A4A2 Idler Lock assembly detects an unlocked
Idler PLL loop. The tests tune the Idler oscillator to its extremes in
the Low Idler function (3.530 to 3.565 GHz) and checks for an unlock
condition. Refer to the Idler Unlock paragraph of A4 Idler PLL
Troubleshooting.

This error is reported from a Power-Up sequence or Analyzer Test
and occurs when the A4A2 Idler Lock assembly detects an unlocked
Idler PLL loop. The tests tune the Idler oscillator to its extremes in
the High Idler function (5.330 to 5.365 GHz) and checks for an
unlock condition. Refer to the Idler Unlock paragraph of A4 Idler
PLL Troubleshooting.

This error is only reported from Analyzer Test and indicates an
unlinear A8 Start Frequency Tune DAC. The Sweep DAC and
Binary Span Attenuator DAC are set to 0 counts on the A8 assembly.
The Start Frequency Tune DAC is then checked for linearity through
the Tune Span line. This signal leaves the A8 assembly through A8J5
pin 1, goes through the A10 Motherboard assembly to the A2 Video
assembly. There the A1A1 Host/Processor monitors it through the
digital to analog converter. The problem is usually caused by the A8
Frequency Control assembly, but it can be caused by the A2 Video
assembly if the wrong multiplexer channel is enabled or the A2
assembly is out of adjustment.

This error is only reported from Analyzer Test and indicates a faulty
Decade Span Attenuator on the A8 Frequency Control assembly.
The Sweep DAC and Binary Span Attenuator DAC on the A8
Frequency Control assembly are set to 4095 counts (full on) and the
Start Frequency Tune DAC is set to 0 counts. The Decade Span
Attenuator is stepped through its positions, and the resultant output
is sent through the Tune Span line through A8J5 pin 1. This signal
goes through the A10 Motherboard assembly to the A2 Video
assembly, where the A1A1 Host/Processor monitors it through the
analog to digital converter. The problem is usually caused by the A8
Frequency Control assembly. The problem may also be caused if the
wrong multiplexer channel is enabled on the A2 assembly or if the
assembly is out of adjustment.
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7026 (Binary Attenuator)

7027 (Sweep DAC)

7028 (Correction DAC)

7029 (Video Proc: 0 volt)

7030 (Video Proc: 2 volt)

This error is only reported from Analyzer Test and indicates a faulty
Binary Span Attenuator DAC on the A8 Frequency Control
assembly. The A8 assembly’s Sweep DAC is set to 4095 counts (full
on), the Decade Span Attenuator is set for zero attenuation, and the
Start Frequency Tune DAC is set to 0 counts. The Binary Span
Attenuator DAC is then checked for linearity through the Tune +
Span line. This signal leaves the A8 assembly through A8J5 pin 1,
passes through the A10 Motherboard assembly, to the A2 Video
assembly. There the A1A1 Host/Processor monitors it through the
analog to digital converter. The problem is usually caused by the A8
Frequency Control assembly. The problem may also be caused if the
wrong multiplexer channel is enabled on the A2 assembly or the
assembly is out of adjusment.

This error is only reported from Analyzer Test and indicates a fauly
Sweep DAC on the A8 Frequency Control assembly. The A8
assembly’s Binary Span Attenuator DAC and Decade Span
Attenuator are set to zero attenuation and the Start Frequency Tune
DAC is set to 0 counts. The linearity of the Sweep DAC is then
checked through the Tune + Span line. This signal leaves the A8
assembly through A8JS pin 1, goes through the A10 Motherboard
assembly to the A2 Video assembly. There the A1A1 Host/Processor
monitors it through the analog to digital converter. The problem is
usually caused by the A8 Frequency Control assembly. The problem
may also be caused if the wrong multiplexer channel is enabled on
the A2 assembly or the assembly is out of adjustment.

This error is only reported from Analyzer Test and indicates the
Start Frequency Correction DAC on the A8 Frequency Control
assembly is nonlinear. The test requires that the A6/A8 YTO PLL be
able to lock in order to run. The Start Frequency Correction DAC is
checked for linearity via the Lock-N-Roll offset line. This signal
leaves the A8 assembly though A8J5 pin 50, passes through the A10
Motherboard assembly to the A2 Video assembly, where it is
monitored by the A1A1 Host/Processor through the analog to digital
converter. If the HP 70900A phase locks at 3 GHz CW frequency and
6.6 GHz CW frequency, the A8 Frequency Control assembly is bad.
If not, refer to the YTO Unlock paragraph of A6/A8 YTO PLL
Troubleshooting.

This error is only reported during a Power-Up sequence or Analyzer
Test. The error indicates the ADC (Analog to Digital Converter) on
the A2 Video assembly is not calibrated a 0V input. The A1A1
Host/Processor assembly checks ADC calibration by selecting the
grounded multiplexer input, A2U3 pin 8, and reading its value
through the ADC. Refer to the Video Processor Adjustment in
Chapter 4.

This error is only reported during a Power-Up sequence or Analyzer
Test. The error indicates the ADC (Analog to Digital Converter) on
the A2 Video assembly is not calibrated with a 2V input. The A1A1
Host/Processor assembly checks ADC calibration by selecting the 2V
input of the multiplexer, A2U3 pin 7, and reading its value through
the ADC. Refer to the Video Processor Adjustment in Chapter 4.
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7031 (Idler is Unlocked)

7041 (FFS won’t tune low)

7042 (FFS won’t tune high)

7043 (FREQ. Assembly Adjust)

7044 (YTO tuning range)

7047 (RAM failure)

7048 (FFS Won’t Unlock)

5-10

This error is reported from the A4A2 Idler Lock assembly and occurs
when the tune voltage to the idler exceeds its limits. The signal is sent
from A4A2J1 pin 1 through the wire harness A11 to the A8
Frequency Control assembly where it is monitored by the A1A1
Host/Processor. If an error 7019, 7020, or 7021 is also reported from
Analyzer Test, troubleshoot it first. Refer to the Idler Unlock
paragraph of A4 Idler PLL Troubleshooting.

This error is reported during a Power-Up sequence or Analyzer Test.
It occurs when the A7 FFS (Fractional Frequency Synthesizer)
becomes onlocked when tuned to 35 MHz. Refer to A7 FFS PLL
Troubleshooting.

This error is reported during a Power-Up sequence or Analyzer Test.
It occurs when the A7 FFS (Fractional Frequency Synthesizer)
becomes unlocked when tuned to 70 MHz. Refer to A7 FFS PLL
Troubleshooting.

Reported from analyzer test only. The sweep and binary span DACs
(Digital to Analog Converter) are turned off and the zero tune DAC
is set to 200 counts (-0.5V at ASTP1-2 and 4.5V at ASTP1-1). This
signal leaves the A8 assembly through A8J5-1 and goes through the
A10 Motherboard to A2J2 pin 25, on the A2 Video Assembly. The
AlA1 Host/Processor reads the signal through the A2 ADC (Analog
to Digital Converter). This error occurs when the voltage at ASTP1-1
is greater than =50 mV from 4.5V. Refer to the Frequency Control
Voltage Reference, the Tune Span Offset adjustments and Video
Processor adjustments in chapter 4. If the error persists, replace the
A8 Frequency Control or A2 Video assembly.

This error is reported during a Power-Up sequence or Analyzer Test.
It indicates the A6/A8 YTO PLL has become unlocked at either 3
GHz or 6.6 GHz (CW frequencies). Refer to the YTO Unlock
paragraph of A6/A8 YTO PLL Troubleshooting.

This failure indicates a RAM failure. Replace the A1A1
Host/Processor assembly or A1A2 RAM/ROM assembly.

This error occurs when the A1A1 Host/Processor assembly slews the
AT FFS (Fractional Frequency Synthesizer) from one rail to another
very quickly. It monitors the FFS unlock indicator while it slews,
looking for the proper unlock condition. This error is usually caused
by the A7A2 FFS Analog assembly.
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State Worksheet

The State Worksheet speeds up troubleshooting by providing the status of module oscillators, switches,
and settings. When returning a module or assembly for service, include a copy of the State Worksheet.

State Worksheet
(sheet 1 of 2)

1. Tune the spectrum analyzer to the frequency(s) that exhibits the problem.

2. On the system display press the [MENU] key, {Misc}, {MORE}, {catalog}, and {STATE}.
Record the LOSTART and LOSTOP frequencies on the following lines. (Some analyzers require
the following alternate keystrokes: press the [MNU] key, {inst disp}, and {SHOW STATE}).

LOSTART

3

LOSTOP

3. Press {EXTEND STATE} and record the values listed in the following lines:
LOCK POLARITY

FREQ REFERENCE

DIVIDE wunwoi o mog o0 0 004 6 8 000 8 55 St o s musi s £ 2 8 o x 5 coie

4. Subract the LOSTART frequency from the LOSTOP frequency and record the result below.

(LOSTOP-LOSTART) . .t i vttt et i e e e e e e e e e e MHz

5. If the frequency recorded in step 4 is greater than 10 MHz, the analyzer is in lock-and-roll spans.
Calculate the FFS STOP frequency according to the following formula:

FFS STOP = FFS START

FFS STOP (lock-and-rollspans) . . .................... MHz

5-11
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State Worksheet
(sheet 2 of 2)

. If the frequency recorded in step 4 is less than or equal to 10 MHz, the analyzer is in phase-lock-

ed spans. Calculate the FFS STOP frequency according to the following formula:

FFS STOP = FFS START - (LOSTOP — LOSTART)

FFS STOP (phase-lockedspans) . .. ................... MHz

. If the IDLER STATE recorded in step 3 is low, calculate the IDLER START frequency accord-

ing to the following formula:

IDLER START = 3600 MHz - FFS START

IDLER START (low IdlerState) . ...« .o .uwwovesviasoens MHz

. If the IDLER STATE recorded in step 3 is high, calculate the IDLER START frequency accord-

ing to the following formula:

IDLER START = 5400 MHz - FFS START

IDLER START (high Idler State) . . .. ................. MHz

. Calcuate the IDLER STOP frequency using the following formula:

IDLER STOP = (IDLER START + FFS STOP - FFS START)

IDLER STOP

512

HP 70900A
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Troubleshooting Flow Chart

The Troubleshooting Flow Chart, Figure 5-1, is designed to help you troubleshoot the HP 70900A
module. Follow the instructions on the flow chart: it will direct you to troubleshooting procedures
contained in this chapter. Information on each major decision block in the flow chart is provided below.

Does the Module Complete Power-UP?

The Power-Up sequence is performed automatically by the module each time the power is applied. If
the module cannot complete its Power-Up sequence, it will not be able to establish a link with the

display. (An indication of this would be all the HP 70900A front-panel LEDs flashing on and off.) Refer
to Power-Up Failure.

Any Errors from Analyzer Test?

To perform the Analyzer Test sequence, press the [MNU] key, {MISC}, {MORE}, {SERVICE}, and
{ANALYZER TEST} on the system display. (Always wait at least 30 seconds after power up before
performing the test.) Analyzer Test checks the presence of key reference signals, the ability of the three
phase-lock loops to lock at their maximum and minimum points, the linearity of all DACs (Digital to

Analog Converter) and the ADC (Analog to Digital Converter). If any errors are reported, refer to
Error Codes.

Can Symptom be Observed on LO Output?

At this point in troubleshooting, the module’s three PLLs (Phase Lock Loops) can lock. The PLLs are
the A4 Idler PLL, A6/A8 YTO (Yig Tuned Oscillator) PLL, and A7 FFS (Fractional Frequency
Synthesizer) PLL. Any remaining problems could be noise/sidebands, frequency-dependant unlocks,
intermittant unlocks, bad rear-panel outputs, and video detector failures. Can noise/sideband or unlock
be observed on the module’s rear-panel LO signal? The rear-panel jack is A6A4J3.

Can Symptom be Observed on Idler Output?

Place the module on an HP 70001-60013 extender cable. Remove the module cover. Can the
noise/sideband or unlock be observed on the Idler signal at A4A3J1. If the symptom cannot be
observed, the problem is in the YTO lock loop. If it can be observed at A4A3J1, look at the signal at
ATA1J1? If the symptom can be observed at A7A1J1, refer to A7 FFS PLL Troubleshooting. If the
problem cannot be observed at A7A1J1, refer to A4 Idler PLL Troubleshooting.

Can Symptom be Observed on Rear-Panel 300 MHz Output?

Can the symptoms be observed on the two rear-panel 300 MHz outputs? If they can, refer to the A4A1
Troubleshooting paragraph in A4 Idler PLL Troubleshooting. Measure the power of the 300 MHz
front-panel calibrator signal. The power should be -10 dBm 0.3 dB. If the power level is incorrect, refer
to the A4A1 Troubleshooting paragraph in A4 Idler PLL Troubleshooting.
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Is the A2 Video Assembly OK?
Perform the following steps to test the A2 assembly:

1. Set an HP 3325A Function Generator to the following settings:

BREOY o noomocoo s s o6 S0 @ % & ok 8 6 5 % W %% 5 NS 0 8 R ST S S %S9 E B R w8 20Hz
AMPTEE «cocvnmnoimes e wans g 58 %0 856 098 3 o 5 9% EUR 8 W F ¢ 8 9055 % 2V
DCOFFSET s wiv: e ey pade s s pu is s W s s ibo@eis wausn v
FUNCTION i n i o i i s i adissmmbin o@ s triangle wave
2. Set the HP 70900A to the following settings
S U 0Hz
SWEEPTIME. oo v e om e o %% & & 8 e § 6 8 & o0& &5 5 0% 8 8% % 4 3 60 ms
SWEEE w ovnnmsssamovs wom o %65 o6 & a0 8882 @8 %859 CONTINUOUS
CalCOITECtions v s v s wis s s @ s 8RB S w3 FE s B G ¥ 80 Wb s s ALL OFF
EXTERNALTRIGOGER :::wsis450 803988500 tieBiissmads ON

3. Connect the front-panel SYNC OUT of the HP 3325A to the HP 70900A’s rear-panel EXT TRIG.
Connect the HP 3325A SIGNAL output to the HP 70900A’s rear-panel VIDEO jack.

4. Verify that the triangle wave on the spectrum analyzer’s display has no nonlinearities in it. Check out
all of the bits of the analog to digital converter. If necessary, use the dB/DIV and reference level to
expand the scale to look at the LSB (Least Significant Bit). (1 LSB = 0.27 dB = 500 V.) If there is

any nonlinearity displayed on the CRT, either the A2 Video assembly or the A1A1 Host/Processor
assembly is bad.

5. Check out the detectors on the A2 Video assembly. With a signal on the screen, and a span less than
10 MHz, press the [MNU] key, {TRACE}, then {DETECTOR}. verify that POS PK, NEG PK,
SAMPLE, and NORMAL detectors all give similar amplitude readings in the uncorrected mode

(=1 dB referenced to SAMPLE detector). If there are any problems, run the Video Processor
Adjustment procedure. If the assembly cannot be adjusted, change the A2 Video assembly.

Are the A9 Front-Panel Indicators OK?

Run the LED Check verification test. If the test passes, run the HP 70900A Verification Tests.
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Power-Up Failure

The Power-Up sequence is performed automatically by the module each time the power is applied. If
the module cannot complete its Power-Up sequence, it will not be able to establish a link with the
display. (An indication of this would be all the HP 70900A front-panel LEDs flashing on and off.)

If the module fails its Power-Up sequence, check the power supplies by removing the module from the
mainframe and installing it on an 70001-60013 extender cable. With the power turned off, remove the
module’s outer cover. Verify that all of the yellow and green LEDs on the top of the A3 Power Supply
assembly are on. If not, refer to A3 Power Supply Troubleshooting. If the LEDs are all on, check for
+5.2V =0.1V on A1A1J6 pin 48 and for +13.5V at A1A1J6 pin 49 (measure these pins on the back side
of the A1A1 Host/Processor). If either of these voltages are incorrect, refer to A3 Power Supply
Troubleshooting. If the voltages are correct, refer to “A1 Controller Troubleshooting”.
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Verification Test Failures

The following troubleshooting instructions are grouped according to module verification test. If an HP
70900A fails a verification test, look up the test in the list and follow the instructions. Before
troubleshooting, always check to ensure that the failure is not caused by the test equipment.

Test 1. 300 MHz Output Power and Harmonics Test

If this test fails for power only, run the Calibrator Output Amplitude Adjustment and then the 300 MHz
Reference Output Amplitude Adjustment. If the test still fails, refer to the A4A1 300 MHz Assembly
paragraph of A4 Idler PLL Troubleshooting. If the test fails for harmonics, verify that A4A1R48 and
A4A1RG6]1 are 316 ohms and that A4A1R39 and A4A1RS52 are 100 ohms as per Service Note 70900A-9.
If the modification is already installed, refer to the A4A1 Troubleshooting section.

Test 2. LO Output Power and Harmonics Test

If the harmonics fail, replace the A6AS YTO. If the power out fails, refer to the YTO Unlock paragraph
of A6/A8 YTO PLL Troubleshooting.

Test 3. Residual FM (Spans >10 MHz) Test

This test checks the residual FM of the A6AS YTO and the tuning control of the A8 Frequency Control
assembly in a non-phase locked condition. The usual cause of failure is the A6AS YTO, however, the
voltage reference on the A8 Frequency Control assembly can also cause this test to fail.

Test 4. LO Output Spurious Response Test

Perform the Idler Buffer Adjustment in Chapter 4, Adjustment Procedures.

Test 5. LO 24 kHz Sidebands Test
If this test fails replace the A6AS YTO.

Test 6. LO 40 kHz Sidebands Test

If this test fails, remove the A1A1 Host/Processor Assembly and install it on board extender cables.
Remove the screws that fasten the A3 Assembly to the A6 housing. Install the module on the
70001-60013 module extender. Tune the 70900A to the frequency that failed and monitor the sideband
with a spectrum analyzer. Gently pull the A3 assembly away from the A6 housing. If the sideband
amplitude changes more than 2 dB, replace the A3 assembly. If the sideband doesn’t change by more
than 2 dB, troubleshoot the AGAS YTO or A8 Frequency Controller.
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Test 7. Reference Oscillator Accuracy Test

Run the Calibrator Output Frequency Adjustment and re-test. If the verification test fails again,
troubleshoot or replace the A6A1 100 MHz assembly.

Test 8. Calibrator Amplitude Accuracy Test

Run the Calibrator Output Amplitude Adjustment. If the verification test still fails, refer to the A4A1
300 MHz Assembly paragraph of A4 Idler PLL Troubleshooting.

Test 9. 300 MHz Ref Amplitude Accuracy Test

If this test fails for power only, run the Calibrator Output Amplitude Adjustment and then the 300 MHz
Reference Output Amplitude Adjustment. If the test still fails, or if the test fails for harmonics, refer to
the A4A1300 MHz Assembly paragraph of A4 Idler PLL Troubleshooting.

Test 10. Video Detector Tracking Test

If the A2 Video Processor is adjusted properly, troubleshoot or replace the A2 Video assembly.

Test 11. External Triggering Test
If the A1A1 Host/Processor assembly’s number is 70900-60078, make sure that A1R7 and A1R12 are

51.1Q resistors. If the resistors are 51.1Q, or if the module has an A1A2 RAM/ROM assembly, the
problem is usually A1A1 assembly related.

Test 12. Video Processor Noise Test

Troubleshoot the A2 Video assembly.

Test 13. LO Span Accuracy (Span >10 MHz2) Test
Run Analyzer Test. If no errors are reported, run the Frequency Control Voltage References

Adjustment then the YTO Frequency Endpoints Adjustment. Run the verification test again. If the test

still fails, the A6AS YTO is the most probable cause, with the A8 Frequency Control assembly being the
next most probable cause.

Test 14. LO Span Accuracy (Span <10 MHz) Test

If no unlocks are reported, refer to A7 FFS PLL Troubleshooting. If unlocks are reported, refer to Error
Codes troubleshooting.
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Test 15. LO Frequency Accuracy (Span >10 MHz) Test

Run Analyzer Test. If no errors are reported, run the Frequency Control Voltage References
Adjustment then the YTO Frequency Endpoints Adjustment. Run the verification test again. If the test
still fails, the AGAS YTO is the most probable cause, with the A8 Frequency Control assembly being the
next most probable cause.

Test 16. LO Frequency Accuracy (Span <10 MHz) Test
Refer to A7 FFS PLL Troubleshooting.

Test 17. LO Frequency Error vs Sweep Time Test

Perform the Sweep Offset Adjustment and re-run the verification test. If the test still fails, replace the
A8 Frequency Control assembly.

Test 18. Tune + Span Output Accuracy Test

Troubleshoot the A8 Frequency Control assembly.

Test 19. SWP Output Accuracy Test
This failure is probably caused by a faulty A8 Frequency Control assembly.

Test 20. HSWP Output Voltage Test

The HSWP signal originates on the A1A1 Host/Processor assembly or A1A2 RAM/ROM assembly.
Verify that the J connector is properly installed and then troubleshoot the A1 or A1A1 assemblies.

Test 21. Line Triggering Test

If there is a one-piece controller assembly

(70900-60078 or 70900-69078), check to see if the lower-right corner of the assembly has two
crisscrossed resistors attached to stand-off posts. If these resistors are not present, verify that the
external trigger and high sweep cables are properly connected to the A1 assembly. If the cables are
correctly installed replace the A1 assembly. If these resistors are present, or if the module has an A1A2
RAM/ROM assembly, the problem is usually caused by a faulty A1 assembly.

Test 22. LED Check Test

The A1A1 Host/Processor assembly (or A1A2 RAM/ROM assembly), provides the power and control

of the LED’s through J7 pins 1 thru 7 and pins 44 thru 50. A TTL high to the front-panel assembly turns
the LEDs off.
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Test 23. Video Bandwidth Test
If this test fails check the POS PEAK detector on the A2 Video assembly.

Test 24. 300 MHz Reference 40 kHz Sidebands Test

The 40 kHz sidebands on the rear-panel 300 MHz outputs is effected by the routing of the 300 MHz
cables. Cables routed by the A3 Power Supply assembly near the fuses are especially susceptible to
sidebands. Route the cables around A6A1J6 and A6A1J7 so that they are routed away from the power
supply assembly.

Test 25. Calibrator Harmonics Test

If this test fails, install the module on an HP 70001-60013 Module Extender and remove the module’s
cover. Check the 300 MHz signal at A6A1J1 for >0 dBm power with harmonics <-30 dBc. If the power
or harmonics levels are incorrect, the problem is on the A6A1 100 MHz assembly. If the power and
harmonics are correct, the problem is a faulty A4A1 300 MHz assembly.

Test 26. Calibrator Output Impedance Test

If this test fails, install the module on an HP 70001-60013 Module Extender and remove the module’s
cover. Connect the verification test equipment directly to A4A1J3 bypassing the cable to the front-panel
CALIBRATOR jack. Replace the cable if the return loss improves by greater than 2 dB. If there is no
improvement, the problem is a faulty A4A1 300 MHz assembly.

Test 27. 300 MHz Reference Isolation Test

If this test fails, remove the A4A1 300 MHz assembly from the A4 casting. Verify that the conductive
gasket is present in all the casting and cover grooves. If the gasket is present, reassemble and run the
test again. If the test still fails, the problem is a faulty A4A1 300 MHz assembly.

Test 28. External Reference Test

If this test fails, refer to the A6A1 100 MHz Assembly paragraph of the A6/A8 YTO PLL

Troubleshooting section. If everything mentioned looks correct, the reference line is probably being
toggled. A faulty A6A1 100 MHz assembly is the probable cause.

Test 29. Reference Oscillator Stability Test

If the module has not been properly warmed-up for at least one hour, the reference could still be
unstable. If the module is warmed-up, check the 100 MHz crystal on the A6A1 100 MHz assembly.

Test 30. Reference Oscillator Shot Noise Test

If the module has not been properly warmed-up for at least one hour, the reference could still be
unstable. If the module is warmed-up, check the 100 MHz crystal on the A6A1 100 MHz assembly.
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Test 31. YTO Linearity Test

If this test fails, the most probable cause is the A6AS YTO, the next most probable cause is the A8
Frequency Control assembly.
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Adjustment Procedure Failures

The following troubleshooting instructions are grouped according to module adjustment procedure. If an
HP 70900A fails an adjustment, look up the procedure in the list and follow the instructions. Before
troubleshooting, always check to ensure that the failure is not caused by the test equipment or
associated cables. If a previous repair involved removal of assemblies, check to ensure that connector
pins were not bent during replacement.

Adj. 1. Video Processor Adjustment

If the A2 Video assembly cannot be adjusted, the problem is usually on the A2 assembly. However, the
interface with the A1A1 Host/Processor assembly may also cause this adjustment to fail.

Adj. 2. 100 MHz Ref/300 MHz Bandpass Filter Adjustment

If this adjustment fails, refer to the A6A1 100 MHz Assembly paragraph in A6/A8 YTO PLL
Troubleshooting.

Adj. 3. 300 MHz Bandpass Filter Adjustment

If this adjustment fails, refer to the A4A1 300 MHz Assembly paragraph in A4 Idler PLL
Troubleshooting.

Adj. 4. Calibrator Output Frequency Adjustment

Troubleshoot the A6A1 100 MHz assembly. The failure is usually caused by one of the inductors in the
assembly’s oscillator circuit. The oscillator’s crystal may also contribute to the problem.

Adj. 5. Calibrator Output Amplitude Adjustment

If this adjustment fails, check to see that A4A1R84 is a 20000 resistor and A4A 1R85 is a 13009 resistor
as per service note 70900A-10. If these changes have already been made refer to the A4A1 300 MHz
Assembly paragraph in A4 Idler PLL Troubleshooting.

Adj. 6. 300 MHz Reference Output Amplitude Adjustment

This adjustment is dependent upon the previously performed 300 MHz Calibrator Amplitude
Adjustment. If that test has been done and the power will not adjust, refer to the A4A1 300 MHz
Assembly paragraph in A4 Idler PLL Troubleshooting.

Adj. 7. FFS VCO Adjustment

If this adjustment fails, refer to the FFS Unlock paragraph in A7 FFS PLL Troubleshooting.

5-22



HP 70900A TROUBLESHOOTING

Adj. 8. FFS TUNE/COMP Coarse Adjustment

The A7A2 FFS Analog assembly is the most probable causes of the failure of the tune-compensation
potentiometer to adjust for a 0V difference.

Adj. 9. FFS Reference Null Adjustment

The A7A2 FFS Analog assembly is almost always the cause of this adjustment failing. However, the
reference feedthrough is also a function of the tune voltage sent to the A7A1 FFS VCO.

Adj. 10, 11, and 12. FFS API 1,2,3 Adjustment

If these adjustments fail, replace the A7A2 FFS Analog assembly.

Adj. 13. FFS TUNE/COMP Fine Adjustment

The A7A2 FFS Analog assembly is the usual cause for not being able to null the spurs. The A7A1 FFS
VCO may also cause this if there are gross non-linearities in the tuning curve.

Adj. 14. FFS Spurious Responses Adjustment

This test checks the API and Tune Compensation adjustments at various points across the frequency
range of the FFS. Troubleshoot the A7A2 FFS Analog Assembly.

Adj. 15. Low Idler Adjustment

If this adjustment fails, refer to the Idler Unlock paragraph in A4 Idler PLL Troubleshooting.

Adj. 16. Sweep Offset Adjustment

A failure is usually due to the integrator on the A8 Frequency Control assembly. Make certain the
jumper used to short-out the resistor during the adjustment is a good short.

3 CAUTION $

When shorting out R30, be careful not to ground the case of U29.
Grounding U29’s case destroys the device.

Adj. 17. Frequency Control Voltage References Adjustment

An adjustment failure is usually caused by the A8 Frequency Control assembly. If the A1 or A8

assemblies have been removed and re-installed, check to see if one of the pins on the AS Motherboard
connector is bent.
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Adj. 18. YTO Frequency Endpoints Adjustments

If this adjustment fails, troubleshoot the A8 Frequency Control assembly. Check the signals from the
A1A1 Host/Processor to the A8 assembly. If the A1 or A8 assemblies have been removed and
re-installed, check to see if one of the pins on the AS Motherboard connector is bent. The A6AS5 YTO
may also be a cause of failure.

Adj. 19. FM Gain Adjustment

If this adjustment fails, and the FM coil on the YTO is not open, the problem is probably on the A8
Frequency Control assembly.

Adj. 20. Sweep Overshoot Adjustment

If this adjustment fails, troubleshoot the sweep-ramp generating loop on the A8 Frequency Control
assembly.

Adj. 21. Tune + Span Offset Adjustment

If this adjustment fails, troubleshoot the A8 Frequency Control assembly.

Adj. 22. Idler Buffer Adjustment

If the spur power cannot be adjusted lower than -72 dBc, tune the module to 4635 MHz. Connect an HP
8566B Spectrum Analyzer to A6A3J2 (Idler Buffer Output). If the power of the spur at 5400 MHz is less
than -77 dBc replace the A6A4 Converter assembly. If the spurs power is greater than or equal to -77
dBc, replace the A4A3 Idler microcircuit.

High phase noise from the A6AS YTO can cause the spur adjustment program to fail. To insure that

you are actually working on a spur, tune the HP 8566B to the spur and increase the span of the HP
8566B to 100 Hz. Verify that there is indeed a spur present. If none is present, the most probable cause
of the noise is the AGAS YTO. If not, refer to the Noise paragraph of A6/A8 YTO PLL Troubleshooting.

If the program shows spurs with power levels greater than -40 dBc between 5100 MHz to 5600 MHz,
AB6A2R9 will have to be adjusted. Adjust AGA2R9 to decrease the voltage at A6A4J2 pin 1 by 0.5V and

rerun the program. Repeat until the spurs disappear. If the spur limit cannot be met, replace the A6A4
assembly.
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A1A1 Host/Processor and
A1A2 RAM/ROM Troubleshooting

Make certain that no two modules have the same HP-MSIB address. Duplicate addresses cause the
HP-IB bus to lock up. Install the HP 70900A on the HP 70001-60013 Extender Module and remove the
cover.

Power-Up Sequence Failure

The HP 70900A has failed its power-up sequence when any of the following conditions exist:

a. No analyzer display after pressing the [DISP] key, then {SELECT INST}
b. All front-panel LEDs stay on '

c. No front-panel LEDs are on

d. LEDs other than MEASURE are blinking

If any of the above conditions exist, check the power supplies for the A1A1 Host/Processor assembly at
the following points:

A1J6 pin 48
A1J6 pin 49

.................................... +52V 0.1V
................................... +13.5V 0.2V

If these voltages are incorrect, refer to A3 Power Supply Troubleshooting. If the voltages are correct,
MSIB cable W20 must be checked. To check the cable, substitute the Backplane Interconnect Cable (HP
Part Number 5062-1933) from the HP 70900A LO Service Kit. Connect one end of the cable to A1J4
and the other end to the extender module. Connect the interconnect cable’s power supply jack to A3J4.
Power up the module. If the module completes its Power Up sequence, replace W20.

Front-Panel Self Test LED

If the HP 70900A firmware date is 860203 or earlier, refer to the paragraph titled Normal/Test Switch
in this section. If the SELF TEST LED on the front panel of the HP 70900A is on or flashing after
power up, it is indicating one of the errors listed below. If the module cannot complete the power-up
sequence, replace the A1A2 RAM/ROM assembly as the most probable cause. If the problem still
occurs, replace the A1A1 Host/Processor assembly.

SELF TEST and IDL LEDs on: The ROM checksum test has failed. The ACT LED will also be on if

more than one error has been detected. Replace the A1A2 RAM/ROM assembly if any of the following
conditions are met:

. No other LEDs are on
. SRQon
TLK on
. TLK and SRQ on
. LSN on
LSN and SRQ on
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g. LSN and TLK on
h. LSN,TLK, and SRQ on

SELF TEST, IDL, and FFS LEDs on: The RAM checksum test has failed. The ACT LED will also be
on if more than one error has been detected. Replace the A1A2 RAM /ROM assembly if any of the
following conditions exist:

a. No other LEDs on
b. SRQ on

c. TLK on

d. TLK and SRQ on

SELF TEST, IDL, FFS, and YTO LEDs on: The interrupt checksum test has failed. The ACT LED will
also be on if more than one error has been detected. Replace the A1 Host assembly if any of the
following conditions exist:

a. SRQon
b. TLK on
c. TLK and SRQ on
. LSN on
. LSN and SRQ on
LSN and TLK on
. LSN, TLK, and SRQ on

m o A

HP-IB Troubleshooting

Verify the HP-IB address by pressing the [DISP] key, then {ADDRESS MAP}. Rotate the RPG until
the HP 70900A shows up on the map (the ACT LED should light when the address-map cursor encloses
the LO module address). Verify that the HP-IB address in the box is the desired address. If not, change
the address, cycle power, and try again.

If the HP-IB address is correct, check A1S1 (HP-IB Enable Switch). Verify that it is in the “ON”
position. If it is not, set it to “ON” and try again.

Substitute W20 back-plane interconnect by using the 5062-1933 interconnect from the HP 70900A
Service Kit. Plug the 50 pin interconnect into A1J4, then reinstall the A1 assembly into the HP 70900A.
Connect the interconnect to the extender module, and the power supply connection to A3J4. Power up
the module. If it now functions normally over HP-IB, replace W20 back-plane interconnect. If there is
still a problem, replace the A1A1 Host/Processor assembly.
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Normal/Test Switch

CAUTION

Setting NORMAL/TEST switch A1A1S2 to the TEST position and then
cycling power will cause all downloaded programs, user-defined keys,
contents of the recall registers, and all memory functions in the HP
70900A to be erased.

If the HP 70900A will not complete its Power-Up sequence, and all of the above methods of isolating the
problem have been exhausted, set the A1A1S2 NORMAL /TEST switch to the TEST position, and cycle
the module’s power. If the module still fails the Power-Up sequence, replace A1A1 Host/Processor or
Al1A2 RAM/ROM assemblies.

If the module passes the sequence, set the switch to the NORMAL position and cycle the power. If the
module cannot complete the Power Up sequence, replace the A1A1 Host/Processor or A1A2
RAM/ROM assemblies.

'«.‘JI
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A3 Power Supply Troubleshooting

Check the two banks of LEDs on the top of the A3 assembly. The supplies with the green LEDs (DS2)
are fused by F1 (closest to the back of the module). The supplies with the yellow LEDs (DS1) are fused
by F2. Both fuses are 2A. All power supplies are distributed to the board assemblies through the A11
Wire Harness except those listed below. These supplies are distributed through the A10 Motherboard
assembly. The supply for the A9 Front-Panel comes from the A1 assembly through the A10 assembly.

A1Al Host/Processor: +5.2V, +13.5V
A2 Video Processor: +15V, +13.5V, +5.2V, -5.3V, -13.5V

A8 Frequency Control: +15V, +13.5V, +5.0V, -13.5V

Blown Fuses

The quickest way to troubleshoot a blown fuse is to remove the connectors going to A3J1 and J2 (wire
harness connectors on the top of the A3 assembly), replace the blown fuse, then power-up the HP
70900A. If the fuse does not blow, replace J1.

If the fuse blows, remove all of the A11 Wire Harness connectors on top of the A4 Idler PLL and A7
FFS PLL assemblies and replace the fuse. Replace the wire-harness connectors one at a time until the
fuse blows indicating the faulty assembly.

CAUTION

Improperly connecting the wire-harness connectors may cause
damageto the module. Do not offset the wire-harness connectors when
connecting them to an assembly.

If the fuse did not blow when A3J1 was replaced, remove all of the wire-harness connectors to the A6
YTO PLL assembly and follow the procedure above for A3J2.

If the fuse blows again after removing the A3J1 and J2 connectors, remove the A1 assembly, then the A2
assembly, then the A8 assembly, and power the HP 70900A up each time an assembly is removed. If the
fuse continues to blow after removing these assemblies, replace A3 Power Supply.

Loaded Down Supplies

Use the procedure for blown fuses to troubleshoot individual supply problems. Valid power supply
measurements are listed in Table 5-2. If the power supplies are close to their ranges, it does not
necessarily mean that the A3 assembly is bad. More likely, a supply is being loaded down by another
assembly.
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Table 5-2. A3 Power Supply Measurements
Supply Measurement Point Valid Range
-3.25V A3Jlpin1l -3.15Vt0o-3.35V
=50V A3J1pin6 —4.93V to-5.07V
=53V A3J1pin2 -5.22V to -5.36V
-13.5V A3J1pin3 -13.38V to -13.65V
-10V A3J1pin 4 -9.45V to -10.45V
25V A3J1pin5 ~23.49V to -26.43V
+5.0V A3J1pin7 +4.95V to +5.08V
+52V A3J4 pin 11 +51Vto 53V
+13.5V A3J1pin9 +13.30Vto +13.65V
+15V A3J1 pin 10 +14.25V to +15.75V
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A4 Idler PLL Troubleshooting

Idler Unlock

If an FFS Unlock is reported with the Idler Unlock, repair the FFS Unlock before performing this

procedure.

1. Connect an HP 8566B Spectrum Analyzer to A6A3J3 (Idler Buffer Out). Verify the power output
under the following conditions (from the State Worksheet):

Condition Power
IDLER ISIOW . . . o o e e e e e e e e e e -18 to -32 dBm
IDEERIEHIEH o wvmuvs s me v w s e o & i & 8 6 wodl % 9 % 5 0 & 5 6 -12 to -26 dBm

2. If the power measured in step 1 is incorrect, connect an HP 8566B to A4A3J1 (A4 Idler PLL output).
Verify the power output under the following conditions:

Condition Power
HOLER IO . conomowe s som o & 5 oo 2 2 & % o % & -4 to -14 dBm (Harmonics <-11 dBc)
IDIERASHION. v uns v orcmmesanmans 0 to -10 dBm (Harmonics <-9 dBm)

3. If the power or harmonics measured in step 2 is incorrect, refer to the A4A2 Idler Lock Assembly
paragraph. If the power and harmonics levels are correct, check the power supplies going to A6A3J2
at A11P7. A11P7 is the wire harness jack that connects to A6A3J2.

A11 Wire Harness Power Supply
ATIP7pifi 1. (BB HOMABAT) v csvs v s mmus s o 835 98 &5 4 -5to-12V
ANIPTpind(IIWHEERGHAS) s ovsisw s e Bsd VU d i ig s +5V £0.2V

4. If the voltages measured in step 3 are correct, replace the A6A3 assembly. If the procedure reveals no
problems on the A4A2 assembly, replace A4A3 Idler micro-circuit.

Frequency Error

1. Connect an HP 8566B Spectrum Analyzer to A7A1J1 (FFS VCO output). Verify that the FFS
START and FFS STOP frequencies are correct (from State Worksheet) and measure the output
power. If the power is greater than zero dBm, refer to A7 FFS PLL Troubleshooting. If the
frequencies and power at A7A1J1 are correct, refer to the A4A2 Idler Lock Assembly paragraph.

2. If the A4A2 assembly is working properly, connect an HP 8566B Spectrum Analyzer to A4A3J1 and a
DVM to A4A2J3. Remove the cable to A4A2J2. The voltage should measure more negative than
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-23V. If the voltage is incorrect, replace the A4A2 assembly. The signal on the HP 8566B should
measure within the following frequency ranges:

Condition Frequency
IDEERSIOW v ssswm oo s wvivnss s s g5 0@ g s 5 % 655854 >3585 MHz
IDIERBUHSE o vis o s s s eo s om v 50 8@ 8B B V%6 8 3 >5385 MHz

3. Reconnect the cable to A4A2J2 and then remove the RF cable to A4A1J1. The {roitage at A4A2]3
should measure more positive than -2V. If the voltage is incorrect, replace the A4A2 assembly. The
signal on the HP 8566B should be within the following frequency ranges:

Condition Frequency
IDLERSIOW v ienamevssaisaon de s o sn®i sds #8585 i <3510 MHz
IPDLERBSBIEE < wwsivamessmasismeosssin iasdsmasssims <5310 MHz

4. If the frequencies measured in steps two and three are incorrect, replace the A4A3 assembly. If the
frequencies are correct, reconnect the RF cable to A4A1J1.

5. Have the analyzer take a sweep.

6. If the voltage at A4A2TP2 is between -3V and -21V and the HP 70900A front panel IDL LED is on,
measure the voltage at A4A2J1 pin 1 (LIDLK). If the voltage is a TTL high, troubleshoot the A4A2
assembly. If the voltage measures a TTL low measure the voltage at A1J6 pin 41 on the A1A1
Host/Processor assembly. If the voltage is a TTL low, the A1A1 Host/Processor assembly or A1A2
RAM/ROM assembly is bad. If the voltage is a TTL high, follow the LIDLK line through the A10

Motherboard assembly to the A8 Frequency Control assembly to see where the LIDLK changes
state.

7. Connect an HP 8566B to A4A2TP1 using a 1:1 probe and a dc blocking capacitor. Check for a signal
between 5 MHz and 130 MHz with an amplitude greater than -55 dBm. If the signal meets these
specs, the A4A2 assembly is bad. If the signal falls out of the frequency range or has low amplitude,
change the A4A3 assembly.

A4A1 300 MHz Assembly

1. Connect an HP 436A Power Meter with an HP 8482A Power Sensor to A6A1J1 (300 MHz out).
Verify that the power is greater than 0 dBm. Connect an HP 8566B Spectrum Analyzer to A6A1J1.

If the harmonics are -25 dBc or greater in power, refer to the A6A1 100 MHz Assembly paragraph
of A6/A8 YTO PLL Troubleshooting.

2. If the harmonics at AGA1J1 are less than -25 dBc, reconnect the cable to A6A1J1. Connect the power
meter to the module’s front-panel CALIBRATOR. Verify that the power is -10 dBm, =0.3dB. If the
power is incorrect, adjust or replace the A4A1 assembly.

3. Connect the power meter to the module’s rear-panel 300 MHz 1 jack. Verify that the power is 0 dBm,
=1 dB. If the power out is incorrect, run the Calibrator Output Amplitude Adjustment and then the
300 MHz Reference Output Amplitude Adjustment. Connect the spectrum analyzer to the jack and
measure the harmonics. If the harmonics are -30 dBc or greater in power, replace the A4A1
assembly. Repeat this procedure for the rear-panel 300 MHz 2 jack.
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Measure the voltage at A4A1J2 pin 1 (300 MHz post-filter detector). If the voltage is less than or
equal to +0.2V, replace the A4A1 assembly.

Measure the voltage at A4A1J2 pin 2 (AGC voltage). If the voltage is greater than or equal to + 1.2V,
replace the A4A1 assembly.

Measure the voltage at A4A1J6 pin 3 (600 MHz detector). If the voltage is less than or equal to
+ 1.1V, replace the A4A1 assembly.

A4A2 Idler Lock Assembly

1.
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Remove the A7 FFS PLL assembly and install it on extender cables. Remove the A4A2 assembly’s
COVET.

Refer to the “State Worksheet” in this chapter to determine if the IDLER STATE is high or low.

Measure the voltage at A4A2J1 pin 3. If the IDLER STATE is low, the voltage should be a TTL high.
If the IDLER STATE is high, the voltage should be a TTL low.

Measure the voltage at A4A2J4. If the IDLER STATE is low, the voltage should be -3.5V to -9V. If

the IDLER STATE is high, the voltage should be -0.5V to +0.5V. If the voltage is incorrect,
troubleshoot the A4A2 assembly.

Measure the voltage at A4A2J5. For ambient temperatures (20 to 30 C), the voltage should be
+12.0V =0.6V. If the voltage is incorrect, troubleshoot the A4A2 assembly.

Measure the voltage at A4A2J6. If the IDLER STATE is low, the voltage should be -0.5V to +0.5V.

If the IDLER STATE is high, the voltage should be -7.5V to -9V. If the voltage is incorrect,
troubleshoot the A4A2 assembly.

Measure the voltage at A4A2J8. The voltage should be +4V to +5.1V. If the voltage is incorrect,
troubleshoot the A4A2 assembly.

Measure the voltage at A4A2J9. The voltage should be -9.0V to -10.1V. If the voltage is incorrect,
troubleshoot the A4A2 assembly.
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Spurious/Sideband/Noise

In the following text, it is assumed that the frequency and power at the rear-panel 300 MHz outputs and
at A4A3J1 (A4 Idler PLL output) are correct. If the rear-panel 300 MHz signals are incorrect, refer to
the A4A1 300 MHz Assembly paragraph in A4 Idler PLL Troubleshooting. If the A4 Idler PLL output is
incorrect, refer to the Idler Unlock and Frequency Error paragraphs in A4 Idler PLL Troubleshooting.

Use this procedure to troubleshoot spurious signals, sidebands, or noise; the procedure is the same for
all three conditions. This section applies if either of the following conditions exist:

e Spurious, sidebands, or high noise conditions are found on the rear-panel LO output and at
A4A3J1 (A4 Idler PLL output) but not at A7A1J1 (A7 FFS PLL output).

e Spurious, sidebands, or noise conditions are found on the rear-panel 300 MHz outputs
A4A1J4-J5 but not at A6A1J1 (A6A1 300 MHz output).

1. If spurious, sidebands, or noise are on the A4 Idler PLL output, perform steps 1a and 1b.

a. Connect an HP 8566B Spectrum Analyzer to A4A3J1 (A4 Idler PLL output). Spurious signals
should be less than -71 dBc for offsets below 15 kHz. Spurs beyond the 15 kHz offset fall outside
the YTO Lock Loop’s bandwidth and should be less than -60 dBc. If the spurs do not meet these

specifications, connect the spectrum analyzer to A7A1J1 (A7 FFS PLL output). If the spurs are
on the FFS signal, refer to A7 FFS PLL Troubleshooting.

b. The phase noise at A4A3J1 should be less than -91 dBc at a 1 kHz offset (measured ina 1 Hz
resolution bandwidth). If the phase-noise is not within the this limit, connect the spectrum
analyzer to the output of the A7A1J1 (A7 FFS PLL). The phase noise should be less than -94 dBc

at 1 kHz offset (measured in a 1 Hz resolution bandwidth). If the phase noise is not within the
limit, refer to A7 FFS PLL Troubleshooting.

NOTE

The ability to make phase noise measurements on an HP 8566B
Spectrum Analyzer is based on the typical noise performance rather
than the specified noise performance.

2. [If spurious, sidebands, or noise are on the rear-panel 300 MHz outputs and A4 Idler PLL output (but
not on the A7 FFS PLL output), perform steps 2a and 2b.

a. Connect an HP 8566B Spectrum Analyzer’s RF input, through a 300 MHz Upconverter to

A4A1J5. (Refer to the end of Chapter 3, Verification Tests, for information on constructing the
upconverter.)

b. Measure the phase noise at A4A1JS. The spurs should be less than -69 dBc, and phase noise less
than -91 dBc (1 Hz) at 1 kHz offset. If the phase noise and spurs measure within these limits con-
tinue with step 5. If the limits are not met, connect A6A1J1 (300 MHz out) to the upconverter. If
the spur and noise performance still does not meet the limits, replace the A6A1 assembly. If the
specifications are met, change or troubleshoot the following assemblies in the order listed: A4A3
Idler Microcircuit, A4A2 Idler Lock assembly, and A4A1 300 MHz assembly.

'-;)'I
(V8]
(V8]
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NOTE

The -69 dBc spur limit out of the 300 MHz Upconverter is not an HP
70900A performance specification; it is an indication of performance.
A spur at this level would produce a spur on the high idler (worst case)
at about -71 dBc.

The Idler PLL produces an output in two frequency ranges. The previous steps have confirmed spurs
in the Idler PLL’s low or high frequency range. The (following) remaining steps changes the output
of the Idler PLL to the remaining frequency range and checks for spurs. If the spurs are not on the
other frequency range, replace the A4A3 Idler Microcircuit.

Connect an HP 8566B Spectrum Analyzer to A4A3J1 and confirm the spurs on the Idler PLL output.
(The HP 70000 Spectrum Analyzer must be in zero span.)

Press the following keys on the HP 70000 Spectrum Analyzer: [MNU], {Misc}, {MORE}, {catalog},
and {STATE}. Write down the LOSTART frequency. (LOSTART should equal LOSTOP.) The
Idler PLL output changes its frequency range when the LO frequency passes through 4.4375 GHz:

LO Frequency Idler Freq. Range
<44375GHz . . . . ... e low (3.530 to 3.565 GHz)
AANIIITHE. v v o o o 5 5 90 & % % et % 5 W AR R B N B B R R W high (5.330 to 5.365 GHz)

A change in the analyzer’s center frequency will cause an equal change in the analyzer’s LO and Idler
PLL frequencies. To change the Idler PLL frequency range, press {freq} and {center freq}, and
change the center frequency of the analyzer according to the following rules:

a. Change the center frequency by the amount needed to change the LO frequency through the
4.4375 GHz point. For example, if the LO frequency is 5.0 GHz, decrease the analyzer’s center
frequency more than 625 MHz. (5.0 GHz 4.375 GHz = 0.625 MHz)

b. The change in center frequency must be a multiple of 25 MHz. This will ensure that the A7 FFS

PLL output frequency will not change. In the example in step a, the analyzer frequency could be
decreased by 650 MHz.

Locate the Idler PLL output signal on the HP 8566B Spectrum Analyzer. If no spurs are present,
change the A4A3 Idler Microcircuit. If the spurs are present in both the low and high frequency
ranges, the most likely cause is the A4A2 then the A4A3 assemblies.
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A6/A8 YTO PLL Troubleshooting

YTO Unlock

The following measurement criteria are for functional values and are not intended as test limits. Test
limits are verified by HP 70900A Module Verification Tests.

NOTE

Any Idler Unlock or FFS Unlock should be repaired before
troubleshooting the A6/A8 YTO PLL.

Make sure Analyzer Test has been run before starting this procedure. To perform Analyzer Test, press
the [MENU] key, {misc}, {MORE}, {SERVICE}, and {ANALYZER TEST} on the system display.
(Always wait at least 30 seconds after power up before performing the test.) Analyzer Test checks the
presence of key reference signals, the ability of the three phase-lock loops to lock at their maximum and
minimum points, the linearity of all DACs (Digital to Analog Converter), and the ADC (Analog to
Digital Converter). If any errors other than YTO Unlocks 7012, 7013, or 7016 are reported, refer to
Error Codes in this chapter.

1. Confirm the proper power supply levels to A6A1, A6A2, A6A3, and A6A4 on W21 harness
connectors.

2. Thevoltage at A6A1J5 pin 1 should measure 0.65V to 0.85V. This is the 12.5 MHz detector voltage
(the 12.5 MHz signal is the YTO PLL'’s reference).

3. The voltage at AGA1J7 pin 2 should measure 0.65V to 0.85V. This is the 125 kHz detector voltage
(the 125 kHz signal is the FFS PLL’s reference).

4. The voltage at A6A1J7 pin 3 should measure 0.5V to 2.1V. This is the 50 MHz detector voltage (the
50 MHz signal is the sampler bias level).

S. Tune the analyzer to the settings that cause YTO PLL unlock and fill in the State Worksheet located
at the beginning of this section.

6. Measure the A6/A8 YTO PLL output power at the rear-panel LO jack (A6A4J3). The power should
be greater or equal to +5 dBm and less than +12 dBm. If the power is not within this limit, measure
the power out of the A6AS YTO assembly. The power should be +11 dBm, =3 dB. If the power is

incorrect, replace the A6AS assembly. If the power is correct, run the YTO Frequency Endpoints
Adjustment.
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i

10.

11.

12

3.

14.

If the unlock condition still exists, measure the power and frequency of the Idler PLL signal supplied
to A6A4J1. (Disconnect W18 at A6A4J1 and measure the signal out of W18.) The correct Idler
frequency is on the State Worksheet filled out at the start of this procedure. The power should be
within the limits below. If the power and/or frequency are not correct, refer to A4 Idler PLL
Troubleshooting.

ldler state Idler PLL Output Power to A6A4J1

1OW 6w s s om0 4 5 9 5 82 G 5 5 2 S 58 5% 5 S0 E S L 5 s e o s . -18 to -28 dBm
B s 5 5 G 5 5 oo = o i s B S B P A R B AL N % & S -14 to -24 dBm

Reconnect W18. Monitor A6A2TP1 with an oscilloscope and a 10:1 probe. When the YTO is locked,
there should be a 12.5 MHz rectangular waveform about 0.8 Vp-p (ECL levels through a capacitor).
When the YTO is unlocked, this frequency will be in the 0 to 25 MHz range.

If the waveform at A6A2TP1 has rounded edges, write down the spectrum analyzer’s span and
sweeptime settings. Set the spectrum analyzer to a 1 GHz span with a sweeptime to 20 seconds.
Have the spectrum analyzer take another sweep.

After the sweep is initiated, the waveform at AGA2TP1 should be rectangular sweeping from 0 to 25
MHz. If the waveform is still rounded or missing, place the A8 assembly on extender cables and
remove the A6A2 assembly casting cover. This may be done without removing the entire A6
assembly.

Return the spectrum analyzer to the settings recorded in step 5. Use an HP 8566B Spectrum
Analyzer and a 1:1 probe with a dc blocking capacitor to check A6A2J7 and J8 for a signal >-55dBm
from 0 to 25 MHz. If the signal is missing or low, check the voltages supplied to the A6A4 assembly.
If these measure correctly replace A6A4. If the signal at AGA2J7 and J8 is >-55 dBm, and the
waveform is still rounded replace the A6A2 assembly.

Connect an oscilloscope with a 10:1 probe to A6A2U3 pin 11. Check that there is a 12.5 MHz ECL

rectangular wave. If there is no signal, refer to the A6A1 100 MHz Assembly Troubleshooting
section (J4).

Set the HP 71000 Spectrum Analyzer to a 100 Hz span. Use a SMB snap-on tee to connect a DVM
between A6A2J3 and W4. Connect an oscilloscope to A6A2J2 pin 8. Look up the Lock Polarity value
in the State Worksheet.

Find the values of A6A2J2 pin 8 and the Lock Polarity in Table 5-3 and follow the instructions
contained in the corresponding “Action/Status” column.

Table 5-3. YTO PLL State

TTL Logic at . .
ASAzJozgpin 8 Lock Polarity Action/Status

TTL High POS Functioning Properly
TTL Low NEG

TTL. ng POS Replace A8
TTL High NEG Replace A8

Functioning Properly
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15. Remove the cable to A6A2J1. Find the values of A6A2J2 pin 8, A6A2J3, and the Lock Polarity in
Table 5-4 and then follow the instructions listed in the corresponding “Action/Status” column.

Table 5-4. YTO PLL State (W19 Removed)

TTL Logic at . * .

A6A2J2 pin 8 Lock Polarity Voltage at A6A2J3 Action/Status
TTL High NEG or POS +9V Functioning Properly
TTL High POS < +9V Replace AGA2
TTL Low NEG or POS <-9V Functioning Properly
TTL Low . NEG >-9V Replace A6A2

< indicates “more negative than”
> indicates “more positive than”

16. Replace the cable to A6A2J1. Remove the power supply connector on top of A6A4. Find the values
of A6A2J2 pin 8, A6A2J3, and the Lock Polarity in Table 5-5 and then follow the instructions listed
in the corresponding “Action/Status” column.

Table 5-5. YTO PLL State (Power Removed)

TTL Logic at . * .

ABA2J2 pin 8 Lock Polarity Voltage at A6A2J3 Action/Status
TTL High NEG or POS <-9V Functioning Properly
TTL High POS >-9V Replace A6A2
TTL Low NEG or POS > +9V Functioning Properly
TTL Low NEG < +9V Replace A6A2

< indicates “more negative than”
> indicates “more positive than”

17. Replace the power supply connector on top of A6A4. Install the connector with the red wire towards
the rear panel. Have the analyzer take a sweep. If the voltage at A6A2J3 is between -8V and +8V
and the message YTO IS UNLOCKED is still displayed, check A6A2J2 pin 6 for a TTL low. If
A6A2]2 pin 6 is not TTL low, replace the A6A2 assembly.

18. Connect an HP 3325A Function Generator to A8J1. Set the function generator to a -9V to +9V sine
wave of 1 kHz.

19. Connect an HP 8566B Spectrum Analyzer to the rear-panel LO jack (A6A4J3). If the signal
excursion is between 30 to 45 MHz, the A6/A8 YTO PLL is probably functioning properly. If the
signal excursion at A6A4J3 is incorrect, connect an oscilloscope to ASTP4-4.
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20.

21.

The signal at A8TP4-4 should be a -9V to +9V, +0.5V sine wave. If the sine wave is not there,
replace A8. If it is there, but the signal excursion is incorrect, change the A6AS assembly.

Change the function generator to 20 Hz. If the signal excursion on the HP 8566B is not between 30
to 45 MHz, change the A8 assembly.

A6A1 100 MHz Assembly

Fill out the State Worksheet and run Analyzer Test before starting this procedure. To run Analyzer
Test, press the [MENU] key, {MORE}, {service}, and {ANALYZER TEST} on the system display.
(Always wait at least 30 seconds after power up before performing the test.) Analyzer Test checks the
presence of key reference signals, the ability of the three phase-lock loops to lock at their maximum and
minimum points, the linearity of all DACs (Digital to Analog Converter), and the ADC (Analog to
Digital Converter).

1
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Set an HP 8566B Spectrum Analyzer to the following settings:

Center Frequency . . . . .. .. ... ......... e e 100 MHz
Span . .o e e e e e e e e e e e e 1 MHz
ResolotiofiBW oo v v ne s sommm o % w e o o 2 % 60 8 @ & mis ¢ 6 % S0 E K 5 10 kHz

Connect the HP 8566B Spectrum Analyzer to A6A1J1. If the signal is less than -2 dBm, perform the
300 MHz Bandpass Filter Adjustment in Chapter 4. After performing the 300 MHz Bandpass Filter
Adjustment, the signal at A6A1J1 should be greater than -2 dBm. If the power is still low, check the
State Worksheet for the value of REF. If REF is INTERNAL, perform step 2a. If REF is
EXTERNAL, and there is no external reference applied, perform step 2b.

a. Connect a DVM to A6A1J3 pin 5. If A6A1J3 pin 5 is a TTL high, replace the A6A1 assembly. If
A6A1J3 pin 5 is not a TTL high, change the A8 assembly.

b. Check A6A1J3 pin 2 with a DVM. If the voltage is greater than +25 mV, replace the A6A1 as-
sembly. If it is less than or equal to 25 mV, replace the A2 Video Processor assembly.

Connect an HP 8662A Synthesized Signal Generator to A6A1J2. Set the generator to 100 MHz at 0
dBm.

Set the HP 70000 Spectrum Analyzer to continuous sweep. If the analyzer’s Extended State shows
internal reference, measure A6A1J3 pin 2 witha DVM. If pin 2 is > +50 mV, replace the A2 Video
assembly. If A6A1J3 pin 3 is less than +50 mV, replace the A6A1 assembly.

Check the output of A6A1J4 with an oscilloscope and a 10:1 probe. Check for an ECL signal at 12.5
MHez. If it is not present, change the A6A1 assembly.

Tune the HP 70000 Spectrum Analyzer to a center frequency of 300 MHz with a 1 MHz span.

Use an HP 5316A Universal Counter to verify that there is a 125.00 kHz pulse at A6A1J6. If there is
no pulse, check A6A1J7 pin 4 with a DVM. If it measures -5V, change the A6A1 assembly. If it
measures 0V, change the A8 assembly.

Tune the spectrum analyzer to a center frequency of 300 MHz with a 100 Hz span.

HP 70900A
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9. Use the universal counter to verify that there is a 124.84 kHz signal at A6A1J6. If there is no signal,

check A6A1J7 pin 4 with a DVM. If the DVM reads 0V, change the A6A1 assembly. If it is -5V,
change the A8 assembly.

10. Place the A1, A3, and A8 assemblies on extenders. Remove semi-rigid cable W17 (A4A3J1 to

A6A3J1). Unsnap semi-rigid cable W16 (A6AS to AT1) from the clips on the A10 Motherboard

assembly. Remove the four screws securing the A6 assembly to the module’s frame. Remove the
A6A1 cover.

11. Connect at oscilloscope with a 10:1 probe to A6A1J8. If a 50 MHz waveform is not present, change

the A6A1 assembly.

Spurious/Sideband

All spurious and sidebands are referred to as spurs in this procedure. The troubleshooting procedure is
the same for both. Fill in the State Worksheet to determine key frequencies and switch positions at the
settings where the spurs occur. This procedure applies to HP 70900A modules that have spurs on

A6A1J1 (300 MHz output) or spurs on the rear-panel LO output but not on A6A3J2 (Idler Buffer
output).

'

If the power or frequency of the rear-panel LO output jack is incorrect, refer to the YTO Unlock
paragraph of A6/A8 YTO PLL Troubleshooting. If the power or frequency of the front-panel
CALIBRATOR jack or rear-panel 300 MHz jacks is incorrect, refer to the A6A1 100 MHz assembly
paragraph.

Connect an HP 8566B Spectrum Analyzer to the module’s rear-panel LO output jack (A6A4J3). Lock
the module’s reference to the HP 8566B by connecting the HP 8566B’s 100 MHz Calibrator output,
through an HP 8447A Amplifier, to the module’s rear-panel 100 MHz jack.

Have the HP 70000A Spectrum Analyzer take a sweep to enable the external reference. If the spurs

disappear, the internal reference is bad. Replace the A6A1 100 MHz assembly. Leave the external
reference connected.

If the spurs are not caused by the internal reference and occur in offsets less than 1 kHz, place the
HP 70900A on the HP 70001-60013 Module Extender. If no spurs are present or if they are greatly
reduced in amplitude, replace the A8 Frequency Control assembly.

Perform the LO Output Spurious Response verification test in Chapter 3. If the test fails, perform
the FFS Spurious Responses Adjustment in Chapter 4.

If the spurs at A6A4J3 are 24 kHz sidebands, replace the A6AS YTO or A8 Frequency Control
assembly. If the spurs are 40 kHz sidebands, connect the HP 8566B Spectrum Analyzer to the Idler
output (A4A3J1). If the 40 kHz spurs can be seen here with similar amplitude, replace the A3 Power
Supply assembly. If not, replace the A6AS YTO.

All spurs should be less than -71 dBc at room temperature. If the spurs are =-71 dBc, connect an HP
8566B Spectrum Analyzer to A6A3J2 (Idler buffer output). If the spurs at AGA3J2 are seen here
refer to “Spurious/Sideband/Noise” in “A4 Idler PLL Troubleshooting.”

If there are no spurs at A6A3J2, connect the HP 8566B Spectrum Analyzer to A6A1J4 (12.5 MHz
Reference output) through a dc blocking capacitor.
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9.

If the spurs are at A6A1J4, replace the A6A1 assembly. If not, connect A6A1J1 (300 MHz Reference
output) to the input of 300 MHz Upconverter. Connect the output of the upconverter to the input of
the HP 8566B Spectrum Analyzer. Instructions for assembling the 300 MHz Upconverter are

included in Chapter 3 of this manual. If the spurs of interest are greater than -69 dBc, change the
A6A1 assembly.

10. If no failed assembly has been found, the most probable cause of the spurs is the A6AS YTO, and the
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second most probable cause is the A8 Frequency Control assembly.
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A7 FFS PLL Troubleshooting

FFS Unlock

Make sure that Analyzer Test is completed and all resulting errors checked in their reported order.
Tune the HP 70000 Analyzer to the settings where any A7 unlock occurs. Fill out the State Worksheet
and troubleshoot the unlock conditions with the following procedure.

L

Connect an HP 5316A Universal Counter to A6A1J6. If no signal is present, refer to the A6A1 100
MHz Assembly paragraph of A6/A8 YTO PLL Troubleshooting.

Connect a DVM to A6A1J7 pin 4. Measure the frequency at A6A1J6 with the universal counter. The
signal should be at ECL levels (high = -0.6V, low = -1.5V). Table 5-6 shows the correct voltage and
frequency values for the Divide number listed on the State Worksheet. If the voltage is incorrect,

change the A8 Frequency Control assembly. If the voltage is correct but the frequency is not, change
A6A1 100 MHz Reference assembly.

Table 5-6. Measurements at AGA1J6 and A6A1J7 pin 4

Divide Number ABA1J7 pin 4 ABA1J6

=800 -5V 125kHz

+~801 ov 124.84 kHz

Connect an HP 8566B Spectrum Analyzer to A7A1J1 (A7 FFS VCO output). Connect + 10V from a
dc power supply to A7A1J3 (FFS VCO tune). The signal frequency should be less than 33.5 MHz
with a power greater than zero dBm. Connect -7V from a dc power supply to A7A1J3. The signal
frequency should be greater than 70 MHz with a power greater than zero dBm. If the power is low or
the frequency extremes cannot be met, change the A7A1 FFS VCO assembly.

Lay the HP 70900A on its side so the A1A1 Host/Processor assembly is at the bottom. Remove the
three screws securing the A7 assembly to the bottom of the module. Slide the assembly upward
about one-half inch, and pull the end with the LED outward. Rotate the assembly 180 degrees so the
top of the assembly is against the top cabling of the rest of the module.

Connect an HP 3325A Function Generator to the input of a high impedance oscilloscope. Set the
function generator-to a 10 MHz square wave at ECL levels (high = -0.6V, low = -1.5V). Connect the
function generator to A7A1J5. Connect a cable from A6A1J6 to A7A1J6 (125 kHz). Connect an

ocilloscope to A7A1J4. Verify that there is a pulse at ECL levels. If not, replace the A7A1 assembly.
If it is there, replace the cables to the A7A1 assembly.

5-41



TROUBLESHOOTING

HP 70900A

6. Remove the cable going to A7A1J3 and place a 50Q load on the jack. Connect an ocilloscope to
ATA1J7. Verify that there is a signal greater than 50 mVp-p. If not, replace the A7A1 assembly. If
the signal looks good, replace the A7A2 assembly.

Spurious/Noise

1. The A7A2 FFS Analog Assembly is almost always the source of spurs caused by the A7 assembly.

2. Ifnoise is the problem, connect a spectrum analyzer, through a dc blocking capacitor, to A6A1J7. If
the spur/noise is present on the 124.84 /125 kHz signal, replace the A6A1 assembly. If not check to
see if the noise increases when the FFS PLL output frequency is around 70 MHz as opposed to
around 45 MHz. For every 1 Hz increase in LO frequency, the FFS PLL output decreases 1 Hz. This
process repeats every 25 MHz. Find out what the FFS frequency is from the State Worksheet, then
tune the LO accordingly.

3. Ifthe noise does increase, replace the A7A1 FFS VCO assembly. If the noise occurs in offsets greater
than 3 kHz, then the most probable cause is the A7A1 FFS VCO assembly.

4.
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If the noise occurs in offsets less than 3 kHz, connect an HP 8663A Synthesized Signal Generator to
the HP 70900A rear-panel 100 MHz input. Set the signal generator to 100 MHz at 0 dBm. Have the
HP 70900A take a sweep to enable the external reference. If the noise goes away, then replace the
A6A1 100 MHz assembly. If it does not, replace the A7A2 FFS Analog assembly.
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Chapter 6

Replacement Procedures

The procedures in this chapter describe the removal and replacement of all major assemblies.
Throughout the procedures, numbers in parenthesis indicate numerical callouts on figures. Refer to
Table 6-1 for a complete listing of all required tools and materials.

{ CAUTION {;

The module contains static sensitive components. Refer to “Electros-
tatic Discharge Information” in Chapter 1 before proceeding.

The following replacement procedures are included in this chapter:

Page
1. AlController, A1A1Host/Processor . . . . ... .. .. .. .. uuuuunon.. 6-3
2. ATA2RAM/ROM . . . . .t e 6-5
3. A2VIdeoProcessor . . . . . . . ...t e e 6-6
4 AIPowerSUDPIV: & & wov v oo m wow s v e e v e e e S e R B R S SR E W E Y DB 6-8
5. AdIdlerPhaseLockLoop . ........... ... ... ... .. 6-10
6. A4A1300 MHzZAmpPLfier . ... .. .. .. ... 6-12
7.  A4A2 Idler Lock and A4A3 Idler Microcircuit (VCO) . . . .. ... ... ... 6-14
8 AGYTOPhaseLotkLoop o s v s i oia v s 5 bs 255 o v s e s e oo e o sms 6-17
9. A6A1100MHzReference . .. ... ..... .. ... ... ... ... ... 6-21
10, ABAZ N TOLOCK .« oo 5o oot v 6 % 5 i & & % oot & % 06 B % & 56 b 4 500 & § 50 6-23
11, AGASTIBT BUILEr . oo o oo v s o6 e 5 6 5 500 85 5.0 b 5 = e m = oo = e w o 6-25
12. A6A4 YTO Lock Microcircuit . . . . . .. .0 v v e ottt 6-27
13. AbAS NG Tuned Osellator (Y TOY woa ss 5 miw 5 = aome & 5 4 0w g 5 506 § 8 6 6-30
14. ATFPSPhaSe TORKTO0D & bioc 5 5 5 5 5 95 50 s p mmm o o s o 4 ooim = = 1o 6-33
15. ATAIFFSVCO . . ... . 6-35
16, AIATEESANMION o v o5 oo w e s s wow v e s mom o e wns @ ¥ 5 o § 5 %068 8 & 56 6-37

17. ABPrequetioy CoROL o 4 6 0 8 85 5 5 0 6 8 500 K 8 Bre m s @ mos 2 = o = o 6-39
18. A9 Front Panel
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Table 6-1. Required Tools

Description

HP Part Number

5/16-inch open-end wrench

3mm hex (Allen) wrench

1/4-inch nut driver

9/16-inch nut driver (drilled out, end covered with heatshrink tubing)
small #1 Posi-drive screwdriver

large #2 Posi-drive screwdriver

#0 Phillips screwdriver

long-nose pliers

wire cutters

8720-0015
8710-1366
8720-0002
8720-0008
8710-0899
8710-0900
8710-0978
8710-0030
8710-0012

e

{ CAUTION }

Many gaskets used inthe module conduct electrical current. These gas-
ket are located under assembly covers and around assembly connec-
tors and feed-throughs. Do not misplace these gaskets in the assemb-
ly. When removing assembly covers, avoid loosing gaskets by orien-
tating the assembly with the cover down and then lifting the assembly

off the cover.

NOTE

All SMA rigid-cable connections should be torqued to 10 IN-LBs.
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Procedure 1.
A1 Controller, A1A1 Host/Processor

The controller assembly’s reference designator depends upon the module’s vintage. Early module
versions use the A1 Controller; newer modules use the A1A1 Host/Processor and A1A2 RAM/ROM
combination. The following procedure applies to each of these controller assemblies.

- g g g

] CAUTION §

PP P P P

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

4
{ CAUTION }
4

Removing the A1A2 RAM/ROM Assembly from the A1A1 Host/Proces-
sor Assembly results in the loss of data stored in RAM. A battery on the
A1A1 assembly powers the RAM.

Removal

1. Remove the module’s cover by removing the eight screws (1) (four on top, two on each side)
llustrated in Figure 6-1.

2. Removethree screws (2), (3), and (4) and their spacers from the controller assembly (A1 or A1A1).
3. Disconnect wire W11 from the controller assembly’s connector (5).

4. Carefully work the controller assembly out of its two motherboard connectors. When it is just out of
the connectors, but still within the frame, disconnect W14 (6).

S
i CAUTION E

The controller assembly can be damaged if it contacts a conductive
surface. This possibility exists because of the board-mounted battery.

4. Carefully move the controller assembly away from the frame, taking care not to damage the W20
HP-MSIB flex-print cable (7). Disconnect the flex-print cable and put the assembly on a
nonconductive, static protection surface.
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Replacement

5. Reconnect the W20 HP-MSIB flex cable to the controller assembly.

6. Insert the assembly into its motherboard connectors taking care that pins and connectors line up
properly before seating the assembly into the connectors.

7. Reconnect W11 cable harness (5).

8. Secure the assembly using the red (2), green (3), and yellow (4) spacers and their screws. (On ALAI
Host Processor Assemblies, place a flat washer on the screw securing the green center spacer.) Torque
screws to 6 IN-LBs.

9. Reconnect W14 cable harness (6).

10. Replace the module’s cover. Replace eight screws (1). Torque screws to 6 IN-LBs.
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Figure 6-1. A1 (A1A1) Replacement
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Procedure 2.
A1A2 RAM/ROM Assembly

4
{ CAUTION i
4

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

§ CaUTION §

W.A-M

Removing the A1A2 RAM/ROM Assembly from the A1A1 Host/Proces-
sor Assembly results in the loss of data stored in RAM. A battery on the
A1A1 assembly powers the RAM.

Removal

1. Remove the module’s cover by removing eight screws (1) (four on top, two on each side) illustrated in
Figure 6-1.

2. Removeone screw (3) with a star washer, a flat washer, and green spacer from the center top of the
A1A2 assembly.

3. Raise the extractors on either end of the A1A2 Assembly. This will withdraw the A1A2 from the
connectors on the A1A1 assembly.

4. Remove the A1A2 RAM/ROM Assembly, and place on a non-conductive static-protective surface.

Replacement

5. Carefully slide the A1A2 into the guides on the A1A1 assembly, seating the connectors firmly until
the extractors can be depressed to allow the cover to fit.

6. Replace the green spacer, flat washer, and screw with a star washer (3). Torque screw to 6 IN-LBs.
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Procedure 3.
A2 Video Processor

(v-vw‘,
} CAUTION |

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

g

Removal

1. Refer to procedure 1 to remove the A1 (A1A1) assembly.
2. Disconnect A11 Wiring Harness (1) from the A2 Video Processor Assembly. See Figure 6-2.

3. Remove the bracket and screws (2) from the assembly. Carefully work the assembly out of its
motherboard connector. When it is just out of the connector, carefully disconnect W6 (3).

4. Remove the A2 Video Processor Assembly.

Replacement

5. Insert the A2 Video Processor Assembly into its motherboard connector.

6. Replace the bracket and screws (2) in the assembly. Torque screws to 6 IN-LBs.

7. ReconnectAll (1) and W6 (red) (3).

8. Refer to procedure 1 to replace the A1 (A1A1) assembly.

6-6



HP 70900A ' REPLACEMENT PROCEDURES

Eﬁg%yﬂ O L J =< 3] T /u "_11 ’?”'

”a e ———————— Ll }

& o g @ (@ ! m-%"

Figure 6-2. A2 Video Processor Replacement
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Procedure 4.
A3 Power Supply

z CAUTION i

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

Removal

Refer to procedure 1 to remove the A1 (A1A1) assembly.

2. Disconnect the A11 Wiring Harness from the two connectors (1) on the A3 Power Supply Assembly.
See Figure 6-3.

3. Remove the screws (2) from the assembly.

4. Carefully work the assembly out of its motherboard connector. When it is just out of the connector,
disconnect W20 (3).

5. Remove the A3 Power Supply Assembly.

Replacement

6. Insert the A3 Power Supply Assembly into its motherboard connector, taking care not to bend any
pins.

7. Replace the screws (2) in the assembly. Torque screws to 6 IN-LBs.

8. Reconnect the two Al1 connectors (1) and W20 (3). W20 is a brown/orange/red/yellow twisted-wire
pair. W20 has a 5 pin connector that plugs into a 4 pin jack. W20 should be offset one pin to the left
as illustrated in Figure 6-3. W20’s clear wire should not be connected to a pin. (The clear wire is an
unused ground and if W20 is plugged in wrong, over current conditions will be indicated on the
mainframe.) '

9.

Refer to procedure 1 to replace the A1 (A1A1) assembly.
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Figure 6-3. A3 Power Supply Replacement
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Procedure 5.
A4 Idler Phase Lock Loop

3 CAUTION

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

Removal

1. Refer to procedure 1 to remove the Al (A1A1) assembly.
2. Remove three screws (1) while the local oscillator (LO) module rests on its left side. See Figure 6-4.

3. Disconnect W2 (2), W13 (3), W7 (4), W3 (5), W1 (6), and W8 (7) from the A4 Idler PLL Assembly.
Disconnect W6 (8) from the A2 Video Processor.

4. Disconnect the three A11 Wire Harness connectors (9).

5. Remove semi-rigid cable W17 (10).

6. Remove the front screw from A2/A3 bracket (11). Loosen the bracket’s back screw.

7. Remove the A4 Idler PLL Assembly.

Replacement

NOTE

When replacing screws in an assembly or part, first start all screws,
then tighten them evenly.

8. Place the A4 Idler PLL Assembly into the module.
9. Replace semi-rigid cable W17 (10). Torque connector to 10 IN-LBs.

10. Reconnect the four A11 connectors (9).

11. Reconnect W1 (brown) (6), W3 (orange) (5), W8 (orange) (7), W13 (blue) (3), W2 (red) (2), W7
(white/orange) (4), and W6 (white/red) (8).
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12. Reconnect the A11 Wire Harness in four places (9).
13. Replace the three screws (1) while the LO module rests on its left side. Torque screws to 20 IN-LBs.

14. Refer to procedure 1 to replace the A1 (A1A1) assembly.
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Figure 6-4. A4 Idler PLL Replacement

FRONT
PANEL

6-11



REPLACEMENT PROCEDURES _ HP 70900A

Procedure 6.
A4A1 300 MHz Amplifier

! CAUTION i

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

W
1 CAUTION E

Gaskets used in this assembly conduct electrical current. Misplaced
gaskets may cause electrical shorts. The gaskets are located under the
assembly covers and around connectors and feed-throughs. When
removing assembly covers, avoid losing gaskets by orientating the as-
sembly with the cover down and then lifting the assembly off the cover.

Removal

1. Refer to procedure 5 to remove the A4 assembly.

2. Remove the six screws (1) from the A4A1 Idler PLL Assembly and remove the cover. When
removing this cover, hold the assembly with the cover down and lift the assembly off the cover. This

allows the gaskets to remain in their associated channels. See Figure 6-5. Do not lose any RFI gasket
material.

(%]

Remove the screw (2) securing the assembly and lift the assembly straight up. Do not bend the
feed-through pin (3) which is inserted into a socket on the back of the board assembly.

Replacement

W
{ CAUTION E

When replacing screws in an assembly or part, first start all screws,
then tighten them evenly.

4. Ifthe feed-through pin (3) has been bent, carefully straighten it.
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5. Position the A4A1 300MHz Amplifier Assembly in the casting with the socket over the feed-through
pin. Press the assembly gently into place, and secure it with a screw. Torque screws to 6 IN-LBs.

6. To install the cover, ensure all gaskets are in their respective cover channels, hold the cover with the
gaskets up, and lay the assembly onto the cover. This prevents the gaskets from falling out. Replace
the six screws (1). Torque screws to 9 IN-LBs.

7. Refer to procedure 5 to replace the A4 assembly.
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Figure 6-5. 4441 300 MHz Amplifier Replacement
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Procedure 7.
A4A2 ldler Lock and A4A3 Idler Microcircuit (VCO)

4
{ CAUTION §
4

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

{ CAUTION ‘;

Gaskets used in this assembly conduct electrical current. Misplaced
gaskets may cause electrical shorts. The gaskets are located under the
assembly covers and around connectors and feed-throughs. When
removing assembly covers, avoid losing gaskets by orientating the as-
sembly with the cover down and then lifting the assembly off the cover.

Removal

1. Refer to procedure S to remove the A4 assembly. The A4A2 Idler Lock Assembly and the A4A3
VCO Microcircuit are removed as an assembly and then separated.

2. Remove four cover screws (1). See Figure 6-6. Remove the cover.

3. Removethescrew (2) from the A4A2 Idler Lock Assembly and the two screws (3) from the A4A3
Idler Microcircuit.

4. Carefully remove the A4A2/A4A3 assembly by lifting straight up. Do not bend the feed-through pin
(5) on the bottom of the A4A3 Idler Microcircuit.

5. Use solder wick to unsolder the seven pins (4), and then separate the A4A2 Idler Lock Assembly and
the A4A3 Idler Microcircuit.

Replacement

6. Position the A4A2 Idler Lock Assembly in the casting, and replace the screw (2). Torque screws to 6
IN-LBs.

7. Ifthe feed-through pin (5) on the A4A3 Idler Microcircuit has been bent, straighten it.

8. Carefully position the A4A3 Idler Microcircuit, press it into place, and replace the two screws (3).
Torque screws to 6 IN-LBs.
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9. Carefully resolder the seven pins (4).

10. To install the cover, ensure all gaskets are in their respective cover channels, hold the cover with the
gaskets up and lay the assembly onto the cover. This avoids gaskets falling out when the cover is
turned over.

11. Replace the A4A3 cover and replace the four screws (1). Torque screws to 9 IN-LBs.

12. Refer to procedure 5 to replace the A4 assembly.
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Procedure 8.
A6 YTO Phase Lock Loop

3 CAUTION E

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

Removal

1. Refer to procedures 17 and 1 to remove the A8 and-Al (A1A1) assemblies.
2. Removethescrew (1) from the A3 Power Supply Assembly. See Figure 6-7.

3. Remove semi-rigid cable W17 (2).

4. Disconnect coaxial cables W6 (3), W2 (4), W9 (5), W19 (6), W3 (7), and W4 (8) from the A2 and A6
assemblies.

5. Removethree screws (9) to free the rear panel from the frame.

6. Remove four screws (10) to free the A6 assembly from the frame.

7. Remove six A11 Wiring Harness connectors (12) from the A6 assembly.

8. Carefully remove W16 from the two motherboard clips (11) and lift the A6 assembly high enough to
clear the A8 connector (13). Remove the A6 YTO Phase Lock Loop Assembly.

Replacement

NOTE

All SMA rigid-cable connections should be torqued to 10 IN-LBs.

NOTE

If ABAT1 Isolator was removed, secure with two screws torqued to 3
IN-LBs.
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9. Position the A6 YTO Phase Lock Loop Assembly.

10. Press W16 into the two motherboard clips (11).

11. Replace four screws (10) to secure the A6 assembly to the frame. Torque screws to 20 IN-LBs.
12. Replace three screws (9) to secure the rear panel to the frame. Torque screws to 20 IN-LBs.

13. Reconnect six A11 connectors (12). There should be no flexible cables under the A11 Wiring
Harness.

14. Reconnect coaxial cables W2 (red) (4), W9 (green) (5), W19 (green) (6), W3 (orange) (7), W4
(yellow) (8).

15. Reconnect W6 (white/red) (3) on the A2 Video Processor Assembly.
16. Replace semi-rigid cable W17 (2). Torque connector to 10 IN-LBs.
17. Replace the screw (1) in the A3 Power Supply Assembly. Torque screw to 6 IN-LBs.

18. Refer to procedures 17 and 1 to replace the A8 and A1 (A1A1) assemblies.
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FRONT
PANEL

Figure 6-7. A6 YTO PLL Replacement (1 of 2)
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Procedure 9.
A6A1 100 MHz Reference

; CAUTION j:

Use electrostatic discharge (ESD) precautions when workihg on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

CAUTION

Gaskets used in this assembly conduct electrical current. Misplaced
gaskets may cause electrical shorts. The gaskets are located under the
assembly covers and around connectors and feed-throughs. When
removing assembly covers, avoid losing gaskets by orientating the as-
sembly with the cover down and then lifting the assembly off the cover.

Removal

Refer to procedures 17 and 8 to remove the A8 and A6 assemblies.

2. Remove seven screws (1) to remove the cover from the A6A1 100 MHz Reference Assembly. See
Figure 6-8.

3. Removethree screws (2) to free the assembly.

4. Carefully work the board straight up and out of the casting. Do not bend the feed-through (3)
inserted into the back of the assembly. Do not lose any RFI gasket material that may stick to the
back of the assembly.

Replacement

5. Replace any RFI gasket material missing from the casting grooves.

6. Carefully position the A6A1 100 MHz Reference Assembly and press it into place. Do not bend the
feed-through which inserts into the back of the assembly.

7. Replace the three screws (2) to secure the assembly. Torque screws to 6 IN-LBs.

8.

Position the A6A1 100 MHz Reference Assembly cover and replace the seven screws (1). Torque
screws to 9 IN-LBs.
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9. Refer to procedures 17 and 8 to replace the A8 and A6 assemblies.
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Figure 6-8. A6A1 100 MHz Reference Replacement
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Procedure 10.
AB6A2 YTO Lock

% CAUTION }§

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

3 CAUTION $

Gaskets used in this assembly conduct electrical current. Misplaced
gaskets may cause electrical shorts. The gaskets are located under the
assembly covers and around connectors and feed-throughs. When
removing assembly covers, avoid losing gaskets by orientating the as-
sembly with the cover down and then lifting the assembly off the cover.

-

Removal

1. Refer to procedures 17 and 8 to remove the A8 and A6 assemblies.

2. Remove the four screws (1) securing the AGAS YTO cover and remove the cover. See Figure 6-9.

3. Remove semi-rigid cables W16 (2) and W18 (3) from the A6 assembly.

4. Remove four screws (4) and with the cover side down, remove the A6A2 YTO Lock Assembly from
the cover.

5. Disconnect the six slip-on wire connectors (5) that electrically connect the A6A2 and A6A4
assemblies.

6.

Remove the screw (6) from the assembly and remove the A6A2 YTO Lock Assembly from the
casting.

Replacement

7.

Position the A6A2 YTO Lock Assembly, press it into place, and replace the screw (6) and six slip-on

connectors (S). Ensure that no wires pass directly over the screw, as they will be damaged when the
cover is tightened. Torque screws to 6 IN-LBs.

With the cover side down, position the A6A2 YTO Lock Assembly onto the cover and replace the
four screws (4). Torque screws to 9 IN-LBs.
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9. Replace semi-rigid cables W16 (2) and W18 (3) and replace the A6AS YTO cover with four screws
(1). Torque cable connectors to 10 IN-LBs. Torque screws to 6 IN-LBs.

10. Refer to procedures 17 and 8 to replace the A8 and A6 assemblies.
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Figure 6-9. A6A2 YT O Lock Replacement
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Procedure 11.
A6A3 Idler Buffer

W
} CAUTION £

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

-t

¢ CAUTION }

e i iV

Gaskets used in this assembly conduct electrical current. Misplaced
gaskets may cause electrical shorts. The gaskets are located under the
assembly covers and around connectors and feed-throughs. When
removing assembly covers, avoid losing gaskets by orientating the as-
sembly with the cover down and then lifting the assembly off the cover.

Removal

1. Refer to procedures 17 and 8 to remove the A8 and A6 assemblies.
2. Remove semi-rigid cable W18 (1) from the A6 YTO Phase Lock Loop Assembly. See Figure 6-10.
3. Remove four screws (2), and remove the cover from the A6A3 Idler Buffer Microcircuit.

4. Remove the two larger screws (3) securing A6A3 to the microcircuit casting. Do not try to remove
the circuit board from the casting.

Replacement

5. Position the A6A3 Idler Buffer Microcircuit, and replace two screws (3). Torque screws to 9 IN-LBs.
6. Position the microcircuit cover, and replace four screws (2). Torque screws to 6 IN-LBs.

7. Replace semi-rigid cable W18 (1) on the A6 YTO Phase Lock Loop Assembly. Torque connectors to
10 IN-LBs.

8. Refer to procedures 17 and 8 to replace the A8 and A6 assemblies.
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(4 PLACES)

=

Figure 6-10. A6A3 Idler Buffer Replacement
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Procedure 12.
A6A4 YTO Lock Microcircuit

3 CAUTION

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

CAUTION

Gaskets used in this assembly conduct electrical current. Misplaced
gaskets may cause electrical shorts. The gaskets are located under the
assembly covers and around connectors and feed-throughs. When
removing assembly covers, avoid losing gaskets by orientating the as-
sembly with the cover down and then lifting the assembly off the cover.

Removal

1. Refer to procedures 17 and 8 to remove the A8 and A6 assemblies.
2. Remove the two screws (1) from the A6AT1 Isolator. See Figure 6-11.
3. Disconnect semi-rigid cables A6W1 (3) and W18 (2) the from A6A4 YTO Lock Microcircuit.

4. Remove four screws (4) from the A6A2 YTO Lock Assembly’s cover. With the cover side down,
remove the assembly from the cover.

5. Disconnect six slip-on connectors (5) securing the A6A2 wires to the A6A4 assembly.

6. Remove three screws (6) securing the A6A4 assembly. (Two of the screws are under the A6A2 cover
that was removed in step 4.)

7. Lift the A6A4 assembly straight up to remove it. Do not bend the feed-through pin located under the
assembly.

Replacement

8. If the feed-through pin has been bent, carefully straighten it.

9. Position the A6A4 assembly and press straight down.
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10.
11.

12,

13.

14.
15.

6-28

Replace three screws (6) securing the assembly. Torque screws to 6 IN-LBs.
Reconnect six slip-on connectors (5) securing the A6A2 wires to the A6A4 assembly.

With the cover side down, and gaskets in place, position the A6A2 YTO Lock Assembly onto the
cover and replace the four screws (4). Torque screws to 9 IN-LBs.

Reconnect semi-rigid cables A6W1 (3) and W18 (2) to the A6A4 YTO Lock Microcircuit. Torque
connectors to 10 IN-LBs.

Replace the two screws in the A6AT1 Isolator (1). Torque screws to 3 IN-LBs.

Refer to procedures 17 and 8 to replace the A8 and A6 assemblies.
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Figure 6-11. A644 YTO Lock Microcircuit Replacement
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Procedure 13.
A6AS5 YIG Tuned Oscillator (YTO)

4
:: CAUTION }

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

Removal

1. Refer to procedures 1 and 4 to remove the A8 and A6 assemblies.

2. Removeribbon-cable W15 (1) as illustrated in Figure 6-12. Remove the four screws (2) securing the
A6AS cover and remove the cover.

3. Disconnect W16 (3) at the A6AS YTO Assembly and free the cable from the two motherboard clips
(4). Gently swing the cable down and away from the A6AS assembly.

CAUTION

When moving W16, avoid placing any permanent bends in the cable.
Damage to the cable could result in RF discontinuities.

4. Remove the four screws and nylon washers (5), (6), (7), and (8) securing the A6AS YTO Assembly to
the casting. The screws are located on the back side of the A6 assembly.

5. Carefully remove the YTO and its enclosure can from the A6 assembly casting. Do not loose the
nylon insulator located behind the A6AS assembly.

1 CAUTIONvi

The ABA5 YTO Assembly is not secured to its enclosure can. Use one
of the screws removed in step 4 to secure the YTO to its can.

Replacement

6. Ensure that the nylon insulator is located in the A6 casting. The screws securing the AGAS assembly
to the casting will pass through the A6 casting, through the insulator, and into the A6AS assembly.
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7

10.

11.

12.

13.

14.

15.

Remove the screw securing the A6AS YTO Assembly to its enclosure can. The screw is located in one
of four holes on the back of the can.

Insert the AGAS YTO Assembly into the A6 assembly casting. Orientate the assembly as shown in
Figure 6-12. The RF SMA connector should be located towards the front of the module and the
ribbon-cable connector torwards the top of the module.

From the back side of the A6 casting, use two small-blade screwdrivers to align the holes in the A6
casting, insulator, and AGAS assembly.

Use two screws (5), (6), (7), or (8) and nylon washers to secure the A6AS assembly to the casting.
Remove the two alignment screwdrivers and screw the remaining two screws and nylon washers. Do
not tighten the four screws.

To seat the A6AS assembly in the casting, turn the module so that the A6AS assembly hangs from its
four securing screws. Tighten the four securing screws in the following order: (5), (7), (6), and (8).
Torque screws to 9 IN-LBs.

Reconnect W16 (3) to the A6AS YTO Assembly. Secure the cable to the two motherboard clips (4).
Torque connector to 10 IN-LBs.

Replace the A6AS cover with four screws (2). Torque screws to 6 IN-LBs.

Replace ribbon-cable W15 (1). Only one end of the cable is properly keyed to connect to the A6AS
assembly.

Refer to procedures 1 and 4 to replace the A1 (A1A1) and A3 assemblies.
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BACKS IDE OF A6 ASSEMBLY

Figure 6-12. A6A5 YIG Tuned Oscillator Replacement
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Procedure 14.
A7 FFS Phase Lock Loop

>

§ CAUTION }

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

Removal

1. Removethree screws (1) while the HP 70900A LO Module rests on its right side. See Figure 6-13.
2. Disconnect W3 (2) and W1 (3) from the A7 FFS Phase Lock Loop (PLL) Assembly.
3. Disconnect the two A11 Wiring Harness connectors (5) and the W14 ribbon cable (4).

4. Lift the A7 assembly about one centimeter and carefully rotate the center end out of the frame. The
A7 assembly fits tightly but removal does not require force or removal of the front panel.

Replacement

5. Insert the front end of the A7 FFS PLL Assembly into the frame. Lift the assembly about one
centimeter and rotate the center end of the assembly into place.

6. Reconnect the W14 ribbon cable (4) and the two A11 connectors (5).
7. Reconnect W1 (brown) (3) and W3 (orange) (2) to the A7 assembly.

8. Replace three screws (1) while the HP 70900A LO Module rests on its right side. Torque screws to 20
IN-LBs.
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Procedure 15.
A7A1 FFS VCO

g CAUTION E

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

CAUTION

Gaskets used in this assembly conduct electrical current. Misplaced
gaskets may cause electrical shorts. The gaskets are located under the
assembly covers and around connectors and feed-throughs. When
removing assembly covers, avoid losing gaskets by orientating the as-
sembly with the cover down and then lifting the assembly off the cover.

Removal

1. Refer to procedure 14 to remove the A7 assembly.

2. Disconnectcables (1), (2), (3), and (4) from the A7A1 VCO Assembly. See Figure 6-14.

3. Disconnect cable A7WS5 from the assembly jack (5).

4. Remove the four screws (6) and with the cover side down remove the assembly from the cover.

5. Remove the one screw (7) from the assembly and remove the A7A1 VCO Assembly.

Replacement

6. Position the A7A1 VCO Assembly in the casting and replace the one screw (7). Torque screws to 6
IN-LBs.

7. With the cover side down, position the assembly onto the cover. (Use the adjustment hole as a guide.)
Replace the four screws (6). Torque screws to 9 IN-LBs.

8. Reconnect A7WS (green) to the assembly jack (5).

9. Reconnect ATW4 (yellow) (1), ATW1 (white/violet) (2), A7TW3 (white/orange) (3), ATW2
(white/red) (4).
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10. Refer to procedure 14 to replace the A7 assembly.
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Figure 6-14. A7A1 VCO Replacement
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Procedure 16.
A7A2 FFS Analog

CAUTION

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

e —y

{ CAUTION |

L!

e

e

Gaskets used in this assembly conduct electrical current. Misplaced
gaskets may cause electrical shorts. The gaskets are located under the
assembly covers and around connectors and feed-throughs. When
removing assembly covers, avoid losing gaskets by orientating the as-
sembly with the cover down and then lifting the assembly off the cover.

Removal

Refer to procedure 14 to remove the A7 assembly.

2. Disconnect cableslabeled (1), (2), and (3) in Figure 6-15 from the A7A2 Analog Assembly.

3. Disconnect A7WS5 and A7W4 from the assemblies jacks (4) (5).

4. Remove the six screws (6), and with the cover side down, remove the assembly from the cover.

3. Remove the one screw (7) from the assembly, and remove the A7A2 Analog Assembly.

Replacement

6. If more heat sink compound is needed, apply a small amount to the two IC heat sink posts.

7. Position the A7A2 Analog Assembly in the casting and replace the one screw (7). Torque screws to 6
IN-LBs.

8. With the cover side down, position the assembly onto the cover. (Use the adjustment holes as a
guide.) Replace the six screws (6). Torque screws to 9 IN-LBs.

9. Reconnect A7TW4 (yellow) (5) and A7TWS (green) (4).

10.

Reconnect A7W2 (white/red) (3), A7W1 (white/violet) (2), and ATW3 (white/orange) (1) to the
ATA2 Analog Assembly.
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11. Refer to procedure 14 to replace the A7 assembly.
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Figure 6-15. A7A2 Analog Replacement
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Procedure 17.
A8 Frequency Control

CAUTION

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

Removal

1. Disconnect A11 Wiring Harness (1) and ribbon cable W15 (2). See Figure 6-16.

2. Disconnect coaxial cables W10 (3), W12 (4), and W4 (5) from the A8 Frequency Control Assembly.

(%]

Remove the two screws (6) from the assembly. Remove the nylon screw and washer (7).

4. Carefully work the A8 Frequency Control Assembly out of its motherboard connector.

Replacement

5. Insert the A8 Frequency Control Assembly into its motherboard connector, taking care that pins
match the connector.

6. Replace the two screws (6) and nylon screw and washer (7). Torque the screws (6) to 6 IN-LBs.
Torque nylon screw (7) to 11 IN-OZs.

7. Reconnect coaxial cables W4 (yellow) (5), W12 (brown) (4), and W10 (white/blue) (3).

8. Reconnect A11 Wiring Harness (1) and ribbon cable W15 (2) on the A8 Frequency Control
Assembly.
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Figure 6-16. A8 Frequency Control Replacement
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Procedure 18.
A9 Front Panel

CAUTION

Use electrostatic discharge (ESD) precautions when working on this
assembly. Refer to “Electrostatic Discharge Information” in Chapter 1.

Removal

1. Use a 9/16-inch nut driver to remove the nut securing the front-panel calibrator jack. Be careful not
to scratch the front panel.

2. Remove two 4 mm cap-screws (1) securing the front frame and A9 assembly to the module. See
Figure 6-17.

w

Remove the four screws and flat washers securing the A9 Front Panel Assembly to the faceplate.

Replacement

4. Position the A9 Front Panel Assembly on the faceplate, and secure with four screws and flat washers.

Torque screws to 6 IN-LBs.
Secure the front frame using two 4 mm cap-screws (1). Torque cap-screws to 20 IN-LBs.

Use a 9/16-inch nut driver to tighten the nut securing the calibrator jack to the front panel. Torque
nut to 20 IN-LBs.
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REPLACEABLE PARTS

Chapter 7

Replaceable Parts

Chapter 7 provides ordering information, assembly-level part numbers, and chassis part numbers. Part
numbers for components mounted on each board assembly are located in Chapter 9. To locate a part

number, refer to the following tables and figures:

Table 7-3. Assembly-Level Replaceable Parts
Table 7-4. Firmware Dependent Part Numbers for A1 Controller
Table 7-5. Firmware Dependent Part Numbers for A1A2 RAM/ROM

Figure 7-1. Parts Identification, Al Front-Frame Assembly
Figure 7-2. Parts Identification, Rear-Frame Assembly
Figure 7-3. Parts Identification, Top View
Figure 7-4. Parts Identification, Bottom View
Figure 7-5. Parts Identification, Side View
Figure 7-6. Parts Identification, A4 Assembly
Figure 7-7. Parts Identification, A6 Assembly
Figure 7-8. Parts Identification, A7 Assembly

Ordering Information

To order a part or assembly, quote the Hewlett-Packard part number (with check digit), indicate the -
quantity required, and address the order to the nearest Hewlett-Packard office. The check digit will

ensure accurate and timely processing of your order.

To order a part that is not listed in the replaceable parts table, include the instrument model number,
the description and function of the part, and the number of parts required. Address the order to the

nearest Hewlett-Packard office.

New Assemblies

Although this manual documents all assembly versions produced up to the time of the manual’s print

date, only those assemblies versions listed in Table 7-3 may be ordered.
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Exchange Assemblies

Table 7-3 includes the part numbers for rebuilt assemblies that may be replaced on an exchange basis.
Exchange assemblies (factory repaired and tested) are available only on a trade-in bases: the defective
assembly must be returned for credit.

Direct Mail Order System

Within the USA, Hewlett-Packard can supply parts through a direct mail order system. Advantages of
using the system are as follows:

e Direct ordering and shipment from the HP Parts Center in Mountain View, California.

e No maximum or minimum on any mail order (there is a minimum order amount for parts
ordered through a local HP office when the orders require billing and invoicing).

® Prepaid transportation (there is a small handling charge for each order).
e No invoices
To provide these advantages, a check ar money order must accompany each order. Mail order forms and

specific ordering information is available through your local HP office.

Direct Phone Order System

Within the USA, a phone order system is available for regular and hotline replacement parts service. A
toll-free phone number is available, and Mastercard and Visa are accepted.

Regular Orders: The toll-free phone number, (800) 227-8164, is available 6 AM to 5 PM, Pacific time,
Monday through Friday. Regular orders have a four-day delivery time.

Hotline Orders: Hotline service for ordering emergency parts is available 24 hours a day, 365 days a
year. There is an additional hotline charge to cover the cost of freight and special handling.

The toll-free phone number is (800) 227-8164, is available 6 AM to 5 PM, Pacific time, Monday through
Friday and (415) 968-2347 for after-hours, weekends, and holidays. Hotline orders are normally
delivered the following business day.
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Firmware Dependent Part Numbers

Table 7-4 and Table 7-5 lists the part numbers for ROMs contained on the A1 and A1A2 assemblies.
The ROM part numbers are dependent on the firmware date-code used in the analyzer. To determine

the firmware date code, press [PRESET] and look in the display’s active-function area for firmware
revision information.

Parts List Format

The following information is listed for each part:

1.

2.

The Hewlett-Packard part number.
The part number check digit (CD).

The total quantity (Qty) in the assembly. This quantity is given only once, at the first appearance of
the part in the list.

The description of the part.
A five-digit code indicating a typical manufacturer of the part.

The manufacturer part number.
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Table 7-1. Reference Designations and Abbreviations (1 of 3)
REFERENCE DESIGNATIONS
o s Assernbly F o Fuse RT i Thermistor
AT sonwwnmpmicies Attenuator, Isolator, EL st s s s Filter s R T R R S e Switch
Limiter, Termination HY soisvimismnsyessms Circulator A R e Transformer
B o Fan, Motor J o Electrical Connector TB i Terminal Board
BT commamnse o sy Battery (Stationary Portion), Jack 5 Ty Thermocouple
e o e e Capacitor K s siaiaiadiansa s aress Relay TR usmsmevineisearasnigs Test Point
CP Coupler ] [ Coil, Inductor U...... Integrated Circuit, Microcircuit
CR s Diode, Diode Thyristor, M s snvieas ponm sy sre s Meter W e Electron Tube
Step Recovery Diode, Varactor MP ... .. Miscellaneous Mechanical Part VR sossiims Breakdown Diode (Zener),
DC ... Directional Coupler P oo Electrical Connector Voltage Regulator
B oo e R AT Delay Line (Movable Portion), Plug W ooosevissunmmn Cable, Wire, Jumper
BS soscaiaa Annunciator, Lamp, Light Q ..., Silicon Controlled Rectifier R S Socket
Emitting Diode (LED), (SCR), Transistor, 5 (I Crystal Unit (Piezoelectric,
Signaling Device (Visible) Triode Thytistor Quartz)
) s Miscellaneous Electrical Part R.o....... e Resistor Z o Tuned Cavity, Tuned Circuit
ABBREVIATIONS
A CERSN sisomsmeimssy Compression FDTHRUW .ocooivvi. i Feed Through
CUP-PT ... Cup Point FEM ... i Female
A .. Across Flats, Acrylic, Air EW e s Clockwise, FIL-HD . ovvves vmmev s Fillister Head
(Dry Method), Ampere Continuous Wave S R e b s Flash, Flat, Fluid
ADJ ...l Adjust, Adjustment EPEATET, o o Flat Point
ANSL v American National D ) [ EEp— e RN Front
Standards Institute . FEREQ covovinaiisnaaiin, Frequency
(formerly USASI-ASA) D.oovieenenn Deep, Depletion, Depth,  pr ... .... Current Gain Bandwidth
F0T & A Assembly Diameter, Direct Current Product (Transition Frequency),
AWG 2 uwsmg i American Wire Gage DA ... Darlington Feet, Foot
DAPLE sosmes Diallyl Phthalate Glass FXD oo Fixed
B DBL ... Double :
DEDR owvmmsesmmssmma s Decoder G
BCD ........... Binary Coded Decimal ~ DEG .............oooonnn e Degree
BD ....ooovniiiinnnnn. Board, Bundle DHOLE wrrmusnnes D-Stapel Hois GEN oo vusmasmmns General, Generator
BECT s s Beryllium Copper DIA cpmam s o s v - Diameter GND Ground
BNC .o Type of Connector DR sy eueas Dual In-Llne_Pa.ckage GP Tttt Gcneral Pu ) ‘se Grot
BRG ...\ Bearing, Boring ~ DIP-SLDR................ Y PO, P
BRS. ... .o Brass D-MODE ............ Depletion Mode
BSO L, cvcosen s ssne s s s s Basic DO......... Package Type Designation H
BTN coummmsiorusmmsssis Burton DP ........... Deep, Depth, Diametric
Pitch, Dip Ho.oo i Henry, High
C DP3T cissasvases Double Pole Three HDW onanssiveginss Hardware
Throw HEX oo Hexadecimal, Hexagon,
G o Capacitance, Capacitor, DEPT oo Double Pole Double Hexagopal
Center Tapped, Cermet, Throw HECL: svsvvnanesvsimsnmies Helical
Cold, Compression DWL oo Dowel HP........ Hewlett-Packard Company,
CCP ...... Carbon Composition Plastic High Pass
CD e Cadmium, Card, Cord E
CER ..avuivasissznsningin Ceramie: Bl E-Ring :
CHAM ...oonvnvinnncnnnnn. Chamfer  pyr ... ... Extended, Extension,
CHAR ovvvssasvaimamos Character, External, Extinguish Collector Current,
Characteristic, Charcoal E Integrated Circuit
CMOS o Complementary Metal F  § & R S, Identification, Inside
Oxide Semiconductor Diameter
CNDCT...... Conducting, Conductive, ] ST Fahrenheit, Farad, Female, IF ... Forward Current,
Conductivity, Conductor Film (Resistor), Fixed, Intermediate Frequency
CONT ....couun. Contact, Continuous, Flange, Frequency DN s s T S B S T Inch
Control, Controller FC ........ Carbon Film/Composition, INCL ... Including
CONV s wrsmas wmszmspemsnis Converter Edge of Curtoff Frequency, Face INT oovvano Integral, Intensity, Internal
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REPLACEABLE PARTS
Table 7-1. Reference Designations and Abbreviations (2 of 3)
J P T
2 3 ) Junction Field Effect e P]coamw;;npﬁ\g:: ................ Teeth, Temperature,
Transistor PAN-HD . ... Paan sad Thickness, Time, Timed,
JFET ............ Junction Field Effect - PAR ... ?ar allel, Parity Tooth, Typical
Transistor PB....... L;ead (:\;l‘eta]) Pishbuiton = TAusssgsssns: Ambient Temperature,
@ Mo e oo Printed Circuit - CT‘”f‘tE“.“m
PCB...vnn... Printed Circuit Board =~ & -  ccc e STHpETAtUre CotTIcieny
: : : BCHAN suscussgsmpusis e T L Aiteead, Threaded
K oouaumpy Kelvin, Key, Kilo, Potassium PD Pad, Power Dissipation THK e Thick
KNRLD ......ooiiiinnnn.. Knurled PF .. ... Picofarad. Power Factor T wncwinss Package Type Designation
KVDC cuuivius Kilovolts Direct Current PKC """"" ' Package TRG sornasrinidiaminivii Tapping
PLSTC v Plastic ~ JTRHD ooovoenininnnne. Truss Head
L PNL ... Panel ?}:11:141{ .................... = Tm_'rnmer
] S UG i e urn, Turns
LED «.ooeone.. .. Light Emitting Diode ~ © T\ weveeeee Fositle Ncgal(‘.}ggfs'ﬂ)‘: TRSN .« oo Torsion
LG conmerssumsminans Length,Long  porye L Polycarbonate
b s saass Llnw‘.Lm"‘mw POLYE »:uowoieasagss TivE. Polyester u
i ORISR REER S SRR Y Link, chk POT ...oviveeaann. Potentiometer :
LEG . vovvemsmmena s Leakage, Locking POZI . Pozdriv Recess VCE sosvomsrsmmpnnies Microcandela
EUINL s coamsioraensss Luminous PREE ey oo Precision = OF stessscaricaraieiaann. Microgarad
............................ Microhenry
M }lngl:"N ’ '_ " '_ '_ o Frrple P%&%ﬁ .......... Microliter, Underwriters’
"""""" e - Laboratories, Inc.
Mo Male, Maximum, Mega, g‘T,;r """""" Rt POII"}I,Ple.l::e“El.;:; EINHDND: .« cosswsiinin Unhardened
Mil, Mill, Mode ~ E ¥ rererereeseeseeeens
g B SR e e P e Pt e Milliampere Q v
MACH ................... Machined
MAX: cosociesmsiie v Maximum Qisms vasivnnnm Sades Figure of Merit R i Variable, Violet, Volt,
ME st -w... Molded Carbon Voltage
Composition R VAC ....... Vacuum, Volts, Alternating
MET covvnsavsnsass Metal, Metallized . Current
T P ——— Megahertz R ctreeeee Range Red, éﬁﬁj‘al;‘i‘:é VAR .o Variable
MINTR ..o, Miniature oo ‘ » éef;mm 170" Volts, Direct Current
MIT, sasssmuamumismmnsagisnings Miter BES: izmvesms Resistance, Resistor
MLD .. iviiiienenanan Mold, Molded RF Radio Frequen. w
MM ..., Magnetized Material, RGD It Rigl.cg
Millimeter RND i Round W crreeeeeeenns Watt, Warttage, White,
MONM o Ei it a s st sie Momentary RR . Rear Wide, Width
1 B 5 Mounting RVT- TrormTrmrrrmmmemes RJvetRJ\«'ctcd WISW L nmaniss e With Switch
MTEC cooumeiessavpais s Metallic & " "ottt ? WW e en s nm e mne Wire Wound
MW . Milliwatt s
X
N SAWR ......... Surface Acoustic Wave
Resonator X ......... By (Used With Dimensions),
3 B B CNRPRVP TR Nano, None SELG cunsoe s s s Segment Reactance
N-CHAN" iooiosiariiiaing N-Channel SOL s seins Single
NH . Nanohenry SI o Silicon, Square Inch Y
MM i Nanometer, Nonmetallic Y T S T Slide, Slow
NO sovvagiigs Normally Open, Number SEY sovsissusimssvsiies Slot, Slotted YIG............. Yttrium-Iron-Garnet
NOM ... .., Nominal SMA ........... Subminiature, A Type
BN s senswss Negative Positive (Threaded Connector) z
Negative (Transistor) SMB: .iioiiieasi Subminiature, B Type
NS........ Nanosecond, Non-Shorting, (Slip-On Connector ENR covermsamss st Zener
Nose SMC: oo vvvinnans Subminiature, C Type
o e e e e Numeric (Threaded Connector)
NYL .............. Nylon (Polyamide) SPEO s v s Spacing
SPDT ....... Single Pole Double Throw
(o} SPET uiiinmas Single Pole Single Throw
- Square
T Over-All e e Stainless Steel
OBsnssissrssisegs: Qutside Diameter STL 8 s mngimma s om e s Steel
OPAMP ....... Operational Amplifier SUBMRN o mmsisms s imm Subminiature
GPT wovsys Optical, Option, Optional S o R S T G Size
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Table 7-1. Reference Designations and Abbreviations (3 of 3)
MULTIPLIERS
Abbreviation Prefix Multiple Abbreviation Prefix Multiple
T tera 10" m milli 10
G giga 10° u rmicro 10-¢
M mega 10° n nano 10-°
k kilo 10° ) pico 10-»
da deka 10 f femto 10-%
d deci 10-! a atto 10—
c centi 10-?
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Table 7-2. Manufacturers Code List (1 of 3)
Zi

CI:mof;e Manufacterer Name Address Coge
0633 RIFA AB STOCKHOLM SW 5-163
C1433 AB ELEKTRONIK GMBH SALZBURG AU A-501
08350 GROSS A STUTTGART GM 7000
08433 ROEDERSTEIN/RESISTA GMBH LANDSHUT GM 8300
K7253 STC/STANTEL DEVON EG

K8479 HOLSWORTHY ELECTRONICS LTD HOLSWORTHY EG

50562 TOSHIBA CORP TOKYO JP

00000 ANY SATISFACTORY SUPPLIER

00471 DOW-KEY CO INC BROOMFIELD WY 80020
004394 ADDRESSOGRAPH FARRINGTON TREVOSE PA 44117
00779 AMP INC HARRISBURG PA US 17111
00815 NEL FREQUENCY CONTROLS INC BURLINGTON WI Us 53105
00853 SANGAMO WESTON INC NORCROSS GA US 30071
01121 ALLEN-BRADLEY CO INC EL PASO > US 79935
01295 TEXAS INSTRUMENTS INC DALLAS TX US 75265
01561 CHASSIS TRAK DIV GENERAL DEVICES CO INDIANAPOLIS 1IN 46213
01686 RCL ELECTRONICS INC NORTHBROOK IL Us 60062
01766 INTL CRYSTAL MFG CO INC OKLAHOMA CITY  OK 73102
02114 FERROXCUBE CORP SAUGERTIES NY US 12477
04222 AVX CORP GREAT NECK NY US 11021
04713 MOTOROLA INC ROSELLE IL Us 60195
05347 ULTRONIX INC GRAND JUNCTION CO 81501
06001 MEPCO/ELECTRA INC MORRISTOWN NJ US 07960
06132 COMPUTER TERMINAL CORP SAN ANTONIO X 78784
06156 BAUM W A CO INC COPIAGUE NY 11728
06341 PRODUCTS/TECHNIQUES INC LOS ANGELES CA 90059
06383 PANDUIT CORP TINLEY PARK IL Us 60477
06394 HOOVER UNIVERSAL INC BALL & RLR DIV SALINE MI 68310
06424 SPERRY U-WAVE ELEK DIV SPERRY RAND CLEARWATER FL 33518
06560 JEFFERS ELECTRONICS INC NOGALES AZ US 85621
06665 PRECISION MONOLITHICS INC SANTA CLARA CA US 95054
07047 MILTON ROSS CO SOUTHHAMPTON PA 18966
07263 FAIRCHILD SEMICONDUCTOR CORP CUPERTINO CA US 95014
07933 RAYTHEON CO SEMICONDUCTOR DIV HQ MOUNTAIN VIEW CA 84040
08111 MFELECTRONICS CORP NEW YORK NY 10010
08182 ALPINE ELECTRONIC COMPONENTS INC WOLCOTT cT 06716
08810 ANGELL MFG CO DAYTON OH 45404
09464 DRYCO MFG CO INC CHICAGO IL 60612
09535 JOHNSON MATTHEY AND MALLORY LTD TORONTO CN

09969 DALE ELECTRONICS INC YANKTON SD US 57078
1B546 VARO INC GARLAND TX US 75046
10183 GRAHAM MAGNETICS INC FT WORTH TX US 76118
10411 TI-TAL INC SANTA MONICA  CA 90405
10899 EASTERN AIR DEVICES INC GREAT NECK NY 11021
10960 T D R ELECTRONICS INC BRISTOL RI 02808
11214 HARDIGG IND INC S DEERFIELD MA 01373
11236 CTS CORP ELKHART IN US 46514
11244 DYMO INDUSTRIES INC BERKELEY CA 94701
11502 IRC INC BOONE NC US 28607
11591 STUART RADIATOR CO SAN FRANCISCO  CA 94107
12014 CHICAGO RIVET & MACHINE CO NAPERVILLE IL uUs 60540
12344 TALLY CORP KENT WA 98031
12360 ALBANY PROD CO DIV OF PHEUMO DYN NORWALK cT 06850
12474 BEL-RAY CO INC FARMINGDALE NJ 07727
12498 CRYSTALONICS, DIV TELEDYNE CAMBRIDGE MA 02140
12403 CANFIELD H O CO OF INDIANA INC THE SEYMOUR IN 47274
12855 TRAK MICROWAVE CORP TAMPA FL US 33614
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Table 7-2. Manufacturers Code List (2 of 3)
i

Cbg;'e Manufacterer Name Address cz;g -
13103 THERMALLOY INC DALLAS TX US 75234
14936 GENERAL INSTRUMENT CORP (DIODE) HICKSVILLE NY US 11802
15003 VALOR ELECTRONICS INC SANTA ANA CA 92705
15542 MINI-CIRCUITS LAB BROOKLYN NY US 11235
15818 TELEDYNE SEMICONDUCTOR MOUNTAIN VIEW CA 94043
16179 M/A-COM INC BURLINGTON MA US 01803
16299 CORNING ELECTRONICS RALEIGH NC US 27604
16428 COOPER INDUSTRIES INC HOUSTON TX US 77210
17856 SILICONIX INC SANTA CLARA CA US 95054
18324 SIGNETICS CORP SUNNYVALE CA US 94086
18565 CHOMERICS INC WOBURN MA 01801
18612 VISHAY INTERTECHNOLOGY INC MALVERN PA US 19355
18873 DUPONT E 1 DE NEMOURS & CO WILMINGTON DE US 19801
19701 MEPCO/CENTRALAB INC WEST PALM BEACH FL US 33407
2M827 ROHM CORP IRVINE CA US 92713
24022 TELEDYNE INC LOST ANGELES  CA US 90067
24226 GOWANDA ELECTRONICS CORP GOWANDA NY US 14070
24355 ANALOG DEVICES INC NORWOOD MA US 02062
24931 SPECIALTY CONNECTOR CO FRANKLIN IN US 46131
25403 NV PHILIPS ELCOMA EINDHOVEN NE 02876
24539 AVANTEK INC SANTA CLARA CA US 95054
25403 NV PHILIPS ELCOMA EINDHOVEN NE 02876
27254 MOLEX INC LISLE IL US 60532
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA US 95052
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
3L585 RCA CORP NEW YORK NY US 10112
30161 AAVID ENGINEERING INC LACONIA NH US 03247
32159 WEST-CAP ARIZONA SAN FERNANDO  CA US 91340
32293 INTERSIL INC CUPERTINO CA CA 95014
32997 BOURNS INC RIVERSIDE CA US 92507
33399 TELE-TECH CORP BOZEMAN MT US 59771
34333 SILICON GENERAL INC SAN JOSE CA US 95134
34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA US 94086
34371 HARRIS CORP MELBOURNE FL US 32901
34649 INTEL CORP SANTA CLARA CA US 95054
50157 MIDWEST COMPONENTS MUSKEGON M1 49443
50364 MONOLITHIC MEMORIES INC SANTA CLARA CA US 95054
52063 EXAR INTEGRATED SYSTEMS INC SUNNYVALE CA 94086
52763 STETTNER & CO LAUF GM D-856
54186 MICRO POWER SYSTEMS SANTA CLARA CA 95050
55719 SNAP-ON TOOLS CORP KENOSHA WI US 53140
55210 GETTIG ENGRG & MFG CO INC SPRING MILLS  PA 16875
55680 NICHICON {AMERICA) CORP SCHAUMBERG IL US 60195
56289 SPRAGUE ELECTRIC CO LEXINGTON MA US 02173
6E259 AMETEK INC PAOLI PA US 19301
71124 BRAND REX CO WILL IMANTIC cT 06225
71744 - GENERAL INSTRUMENT CORP CLIFTON NJ US 07012
71984 DOW CORNING CORP MIDLAND MI 48641
72799 GENERAL ELECTRIC CO FAIRFIELD CT US 06430
72962 ELASTIC STOP NUT DIVOF HARVARD UNION NJ US 07083
73138 BECKMAN INDUSTRIAL CORP FULLERTON CA US 92635
75915 LITTELFUSE INC DES PLAINES IL US 60016
78189 ILLINDIS TOOL WORKS INC SHAKEPROOF ELGIN 1l: 60126
78488 STACKPOLE CARBON CO ST MARYS PA 15857
76381 3M CO ST PAUL MN US 55144
78553 TINNERMAN PRODUCTS INC CLEVELAND oH 44101
81073 GRAYHILL INC LA GRANGE IL US 60525
83701 ELECTRONIC DEVICES INC YONKERS NY 10710




HP 70900A REPLACEABLE PARTS
Table 7-2. Manufacturers Code List (3 of 3)

Mfr. Zip
Code Manufacterer Name Address Code
84411 AMERICAN SHIZUKI CORP CANOGA PARK CA US 91304
88245 LITTON PRECISION PROD INC VAN NUYS CA 91408
gM011 INTL RECTIFIER CORP LOS ANGELES CA US 90068
gN171 UNITRODE CORP LEXINGTON MA US 02173
91637 DALE ELECTRONICS INC COLUMBUS NE US 68601
91833 KEYSTONE ELECTRONICS CORP NEW YORK NY 10012
92895 AMERICAN OIL & SUPPLY CO NEWARK NJ 07105
98291 SEALECTRO CORP TRUMBULL CT UsS 06611
99800 AMER PRCN IND INC DELEVAN DIV AURORA NY 14052
98978 INTL ELECTRONIC RESEARCH CORP BURBANK CA US 91502
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REPLACEABLE PARTS HP 8562A/B
Table 7-3. Assembly-Level Replaceable Parts
Reference HP Part |C Qty Descriotion Mir Mfr Part
Designation Number |D P Code Number
MAJOR ASSEMBLIES
Al 70900-60078 | O 1 BOARD ASSEMBLY, CONTROLLER 28480 70900-60078
70900-68078 | 8 1 RESTORED 70900-60078, EXCHANGE REQUIRED 28480 70800-69078
(The 70900-60078 is not designed for
use with an Al1AZ RAM/ROM assembly.)
AlAl 70900-60111 | 2 1 BOARD ASSEMBLY, HOST/PROCESSOR 28480 70900-60111
70900-69111 | O 1 RESTORED 70900-60111, EXCHANGE REQUIRED 28480 70900-69111
(Does not include AlAZ.)
“ATR2 70800-60083 | 7 1 BOARD ASSEMBLY, RAM/ROM™ 28480 70900-60083
70300-68083 | 5 1 RESTORED 70900-60083, EXCHANGE REQUIRED 28480 70900-69083
70900-60108 | 8 1 BOARD ASSEMBLY, RAM/ROM 28480 70900-60109
70900-63109 | 6 1 RESTORED 70800-60109, EXCHANGE REQUIRED 28480 70900-69109
70900-60114 | 8 1 BOARD ASSEMBLY, RAM/ROM 28480 70800-60114
70900-69114 | 6 1 RESTORED 70800-60114, EXCHANGE REQUIRED 28480 70900-69114
70900-60126 | 9 1 BOARD ASSEMBLY, RAM/ROM 28480 70800-60126
70900-68126 | 7 1 RESTORED 70900-60126, EXCHANGE REQUIRED 28480 70900-889126
A2 70900-60084 § O 1 BOARD ASSEMBLY, VIDEO PROCESSOR 28480 70900-60094
70900-68084 | 8 1 RESTORED 70900-60094, EXCHANGE REQUIRED 28480 70900-69094
A3 70900-60003 | 1 1 BOARD ASSEMBLY, POWER SUPPLY 28480 70900-60003
70300-68003 | 9 1 RESTORED 70900-60003, EXCHANGE REQUIRED 28480 70500-63003
A4 - - IDLER LOCK LOOP (Includes A4Al, A4AZ,
A4A3, and the following parts.)
70900-20028 | 7 1 HOUSING-300 MHZ-IDLER 28480 70800-20029
70900-20028 | 6 1 COVER - 300 MHZ 28480 70800-20028
70800-20033 | 3 1 COV-IDLR DRVR-PC 28480 70800-20033
8160-0485 5 RFI "D™ STRIP CNDCT-ELSTMR 2.54-MM-WD 28480 8160-0495
8160-04390 0 RFI GASKET CNDCT-ELSTMR 1.6-MM-WD 28480 8160-0430
0515-0886 3 42 SCREW-MACH M3 X 0.5 GMM-LG PAN-HD 28480 0515-0886
0515-0897 6 26 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD 28480 0515-0897
0515-1112 0 2 SCREW-MACH M3 X 0.5 20MM-LG PAN-HD 28480 0515-1112
70900-20018 | 4 2 INSUL BUSHING 28480 70800-20018
8160-0494 4 13 RFI "D" STRIP CNDCT-ELSTMR 28480 8160-0494
AdAl 70800-60017 | 7 1 BOARD ASSEMBLY, 300 MHz 28480 70900-60017
70900-68017 | 5 1 RESTORED 70900-60017, EXCHANGE REQUIRED 28480 70900-68017
70800-60117 | 8 1 BOARD ASSEMBLY, 300 MHz 28480 70900-60117
70900-68117 | 6 1 RESTORED 70300-60117, EXCHANGE REQUIRED 28480 70800-68117
AdA2 70800-60069 | 7 1 BOARD ASSEMBLY, IDLER LOCK 28480 70900-60069
70900-68068 | 5 1 RESTORED 70900-60069, EXCHANGE REQUIRED 28480 70300-63069
70800-60108 | 9 1 BOARD ASSEMBLY, IDLER LOCK 28480 70800-60108
70900-63108 | 7 1 RESTORED 70900-60108, EXCHANGE REQUIRED 28480 70900-69108
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HP 70900A REPLACEABLE PARTS
Table 7-3. Assembly-Level Replaceable Parts
Reference HP Part |C Desciioton Mfr Mfr Part
Designation Number |D| G 2=tk Code Number
A4A3 5086-7706 - 1 IDLER MICROCIRCUIT (Not supported: order
70900-60119 Upgrade Kit)
5086-7788 3 1 IDLER MICROCIRCUIT 28480 5086-7783
5086-6789 1 1 RESTORED 5086-7783, EXCHANGE REQUIRED 28480 5086-6789
A5 = NOT ASSIGNED
AB 70900-60101 | 0 1 YTO LOCK LOOP (Includes ABAT1, ABAl
through ABAS, and the following parts.)
70900-20027 | 5 1 YTO PLL HOUSING 28480 70900-20027
70900-20026 | 4 1 COVER ABAl ASSEMBLY 28480 70900-20026
70800-20025 | 3 1 COVER ABAZ2 ASSEMBLY 28480 70800-20025
0515-0974 0 ? SCREW-MACH M2 X 0.4 16MM-LG PAN-HD 28480 0515-0874
0515-0887 6 10 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0897
0515-1114 2 11 SCREW-MACH M4 X 0.7 10MM-LG PAN-HD 28480 0515-1114
0515-0886 3 1 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD 28480 0515-0886
0515-1105 1 2 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-1105
3050-0239 7 4 WASHER-FL NM NO. 8 .17-IN-ID .375-IN-0D 28480 3050-0238%
3050-1188 8 4 WASHER-SHLDR NO. 8 .171-IN-1ID .375-IN-0D 28480 3050-1188
70900-20018 | 4 NYLON BUSHING 28480 70800-20018
8160-0494 4 RFI D" STRIP CNDCT-ELSTMR 28480 8160-0494
ABATL 0955-0204 1 1 ISOLATOR-FERRITE 3.0 TO 6.8 GHz 28480 0955-0204
ABAL 70900-60016 | 6 1 BOARD ASSEMELY, 100 MHz 28480 70900-60016
70800-69016 | 4 1 RESTORED 70900-60016, EXCHANGE REQUIRED 28480 70800-63016
ABAZ 703800-60015 | 5 1 BOARD ASSEMBLY, YTO LOCK 28480 70800-60015
70300-69015 | 3 1 RESTORED 70900-60015, EXCHANGE REQUIRED 28480 70900-69015
ABA3 70900-60008 | 6 1 IDLER BUFFER ASSEMBLY 28480 70900-60008
70900-63008 | 4 1 RESTORED 70800-60008, EXCHANGE REQUIRED 28480 70900-69008
ABA4 70900-6000¢ | 4 1 YTO LOCK MICROCIRCUIT 28480 70800-60006
70900-63006 | 2 1 RESTORED 70900-60006, EXCHANGE REQUIRED 28480 70900-69006
ABAS 5086-7747 3 1 YTO (YIG TUNED OSCILLATOR) 28480 5086-7747
5086-6747 1 1 RESTORED 5086-7747, EXCHANGE REQUIRED 28480 5086-6747
A7 - - FFS LOCK LOOP (Includes A7Al, A7AZ, and
the following parts.)
70900-20024 | 2 1 HOUSING-FFS 28480 70800-20024
70800-20023 | 1 1 COVER-VCO F-N 28480 70900-20023
70800-20022 | 0 1 COVER-ANALOG F-N 28480 70900-20022
8160-0495 5 RFI "D™ STRIP CNDCT-ELSTMR 2.54-MM-WD 28480 8160-0485
0515-0886 3 2 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0886
0515-0897 6 4 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0897
B160-0494 4 RFI "D" STRIP CNDCT-ELSTMR 28480 8160-0484
A7AlL 70800-60013 | 3 1 BOARD ASSEMBLY, FFS VCO 28480 70900-60013
70900-68013 | 1 1 RESTORED 70800-60013, EXCHANGE REQUIRED 28480 70900-63013
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PANEL J9 (TUNE SPAN)

REPLACEABLE PARTS HP 8562A/B
Table 7-3. Assembly-Level Replaceable Parts
Reference HP Part |C Deaciiiicn Mfr Mfr Part
Designation Number |D P Code Number
ATAZ 70900-60085 | 9 BOARD ASSEMBLY, FFS ANALOG 28480 703900-60085
70900-69085 | 7 RESTORED 70800-60085, EXCHANGE REQUIRED 28480 70900-68085
70800-60125 | 9 BOARD ASSEMBLY, FFS ANALOG 28480 70800-60125
70900-69125 | 7 RESTORED 70900~60125, EXCHANGE REQUIRED 28480 70800-68125
A8 709800-60087 | 1 BOARD ASSEMBLY, FREQUENCY CONTROL 28480 70800-60087
70900-69087 | 9 RESTORED 70900-60087, EXCHANGE REQUIRED 28480 70900-69087
A9 70900-60100 | 9 BOARD ASSEMBLY, FRONT PANEL 28480 70300-60100
AlD 70900-60005 | 3 BOARD ASSEMBLY, MOTHERBOARD 28480 70900-60005
All 70900-60030 | 4 WIRING HARNESS 28480 70900-60030
CHASSIS
MECHANICAL PARTS
(See Figures 7-1 through 7-8 for a
complete listing of mechanical
chassis parts.)
CABLE ASSEMBLIES
Wl 70800-60007 | 5 CABLE ASSEMBLY, CDAX 1, A7A1J1 to A4AZ2J2 28480 70800-60007
W2 70900-60023 | 5 CABLE ASSEMBLY, COAX 2, ABAlJl to A4AlJ1 28480 70300-60023
W3 70900-60024 | 6 CABLE ASSEMBLY, COAX 3, ABALJE to A7A2J2 28480 70900-60024
wa 70800-60025 | 7 CABLE ASSEMBLY, COAX 4, ABA2J3 to A8J1 28480 70800-60025
W5 NOT ASSIGNED
W6 70900-60032 | & CABLE ASSEMBLY, COAX 92, A2J1 from REAR 28480 70900-60032
PANEL J7 (VIDEO)
W7 70800-60033 | 7 CABLE ASSEMBLY, COAX 93, A4AlJ4 to REAR 28480 70900-60033
PANEL JZ (300 MHZ 1)
LE) 70800-60034 | 8 CABLE ASSEMBLY, COAX 4, A4A1J5 to REAR 28480 70900-60034
PANEL J3 (300 MHZ 2)
ws 70900-60035 | 9 CABLE ASSEMBLY, COAX 5, ABAlJ2 to REAR 28480 70900-60035
PANEL J6 (100 MHZ)
W10 70800-60036 | 0 CABLE ASSEMBLY, COAX 9B, ABJ3 to REAR 28480 70900-60036
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HP 70900A REPLACEABLE PARTS
Table 7-3. Assembly-Level Replaceable Parts
Reference HP Part [C 5 Mfr Mfr Part
Designation Number |D| QY Description Code Number

Wil 70900-60037 | 1 1 | CABLE ASSEMBLY, TWIN BRAID, A1J3 to REAR | 28480 | 70900-60037
PANEL J4 (EXT TRIG) and Rear Panel J5
(H SWP)

Wiz 70900-60039 | 3 1 CABLE ASSEMBLY, COAX 1, A8J2 to REAR 28480 70800-60038
PANEL J8 (SWP)

W13 70900-60040 | 6 1 | CABLE ASSEMBLY, COAX 6, A4A1J3 to FRONT 28480 | 70900-60040
PANEL J1 (300 MHZ CAL)

W14 70900-60046 | 2 1 CABLE ASSEMBLY, RIBBON, AlJ5 to A7A2J5 28480 70800-80046

W15 70300-60047 | 3 1 | CABLE ASSEMBLY, RIBBON, A8J6 to ABA5J2 28480 | 70900-60047

w17 70300-20038 | 8 1 | CABLE ASSEMBLY, SEMI-RIGID, A4A3J1 to 28480 | 70900-20038
ABA3J1

W18 9135-0257 |5 1 | CABLE ASSEMBLY, SEMI-RIGID, ABA3J3 to 28480 | 9135-0257
ABA4J1

w18 70900-60026 | 8 1 | CABLE ASSEMBLY, COAX 5, ABA1J4 to A6A2J1 | 28480 | 70900-60026

W20 5062-1933 7 1 CABLE ASSEMBLY, MSIB, AlJ4 and A3J3 to 28480 70800-60021
Rear Panel J10

w21 NOT ASSIGNED

w22 9135-0253 |1 1 | CABLE ASSEMBLY, SEMI-RIGID, ABAT1J2 to 28480 | 9135-0253
ABA4J2

A4WS 70900-60026 | 8 2 | CABLE AY 12.5 MHZ 28480 | 70900-60026

AGW1 9135-0253 |1 1 | 6.2 GHz LPF 28480 | 9135-0253

AGW15 70900-20036 | 6 1 | CABLE ASSEMBLY, SEMI-RIGID, ABASJ1 to 28480 | 70900-20036
ABAT1J1

ATW1 70800-60041 | 7 1 | CBL AY, COAX 97, A7A1J5 to ATA2J7 28480 | 70900-50041

ATW2 70900-60042 | 8 1 | CBL AY, COAX 92, A7ALJ7 to A7A2J8 28480 | 70900-60042

ATW3 70900-60043 | 9 1 | CBL AY, COAX 93, A7AlJ6 to A7A2J6 28480 | 70900-60043

ATV 70900-60044 | 0 1 | CBL AY, COAX 4, A7ALJA to A4AZJ3 28480 | 70900-80044

ATWS 70800-60045 | 1 1 | CBL AY, COAX 5, A7A1J3 to A7A2J1 28480 | 70900-60045
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REPLACEABLE PARTS

HP 70900A
Table 7-4. Firmware Dependent Part Numbers for A1 Controller
Firmware
Date Code A1U11 A1U12 A1U13 A1U29 A1U30 A1U31
850730 70900-80019 70900-80020 70900-80021 70900-80022 70900-80023 70900-80024
860203 70900-80031 70900-80032 70900-80033 70900-80034 70900-80035 70900-80036
Table 7-5. Firmware Dependent Part Numbers for A1L42 RAM/ROM
Firmware | r1A2Us | A1A2Us | A1A2U7 | A1A2U8 | A1A2Us | A1A2U10 | A1A2U11 | A1A2U12
Date Code
861015 70900- 70900- 70900- 70900- 70900- 70900- 70900- 70900-
80043 80044 80045 80046 80047 80043 80049 80030
870501 70900- 70900- 70900- 70900- 70900- 70900- 70900- 70900-
80097 80098 80099 80100 80101 80102 80103 80104
8380314 70900- 70900- 70500- 70900- 70900- 70900- 70900- 70900-
80166 80167 80168 80169 80170 80171 80172 80173
880901 70900- 70900- 70500- 70900- 70900- 70900- 70900- 70900-
80204 80205 80206 80207 80208 80209 80210 80211
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HP 70900A _ REPLACEABLE PARTS
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* Refer to Replaceable Parts List for part numbers

I HP Part |C .. Mfr Mfr Part
tom Number |D| QY Description Code Number
1 70900-00003 | 5 1 FACEPLATE, FRONT 28480 70800-00003
2 - - 1 FRAME, FRONT (Order by Description) 28480 70800-20087
3 0580-1251 6 1 NUT-SPCLY 15/32-THD .1-IN-THK .562-WD 28480 0580-1251
4 5021-3280 7 1 LATCH SCREW 28480 5021-3290
5 0300-0012 4 1 0-RING .364-IN-ID .07-IN-XSECT-DIA NTRL 28480 0800-0012
6 0510-1244 9 1 RETAINER-PUSH ON CIRCULAR-EXT 28480 0510-1244
7 0515-0886 3 4 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0510-0886
8 3050-08491 7 4 WASHER-FLMTLC 3.0MM 3.3-MM-ID 28480 3050-0881
9 0515-1079 8 4 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-1078
10 3050-0105 3 4 WASHER-FL MTLC NO.4 .125-IN-ID 28480 3050-0105
11 2190-0104 0 1 WASHER-LK T 1/2IN .505-IN-1ID 28480 2190-0104

Figure 7-1. Parts Identification, A1 Front-Frame Assembly

7-15



REPLACEABLE PARTS ' HP 70900A
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* Refer to Replaceable Parts List for part numbers

| HP Part |C D inti Mfr Mfir Part
tem Number |D| GtY eacription Code Number
1 70900-00001 | 3 1 | FACEPLATE, REAR 28480 | 70900-00001
2 70900-20030 | 0 1 | FRAME, REAR 28480 | 70900-20030
3 2050-0078 |9 8 | NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 | 2950-0078
4 2190-0124 |4 8 | WASHER-LK INTL T NO.10 .195-IN-1ID 28480 | 2190-0124
5 0515-1114 |2 3 | SCREW-MACH M4 X 0.7 10MM-LG PAN-HD 28480 | 0515-1114
6 0515-0886 |3 4 | SCREW-MACH M3 X 0.5 BMM-LG PAN-HD 28480 | 0515-0886
7 5001-5835 |8 2 | BAR-CONNECTOR 28480 | 5001-5835
8 1460-2095 |4 4 | SPRING-CPRSN 5.49-MM-0D 16.8-MM-0A-LG 28480 | 1460-2095
9 0535-0042 |5 4 | NUT-HEX PLSTC-LKG M3 X 0.5 4MM-THK 28480 | 0535-0042
10 0515-0894 |3 4 | SCREW-MACH M2.5 X 0.45 BMM-LG PAN-HD 28480 | 0515-0894
11 5001-5840 |5 1 | SPRING-GROUNDING 28480 | 5001-5840

Figure 7-2. Farts Identification, Rear-Frame Assembly
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HP 70900A

> REPLACEABLE PARTS
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* Refer to Replaceable Parts List for part numbers

It HP Part |C D ioti Mir Mfir Part

= Number |D Qty esenpion Code Number

1 70900-00006 | 8 1 | COVER, MODULE 28480 | 70900-00008
2 0515-0890 |9 4 | SCREW-MACH M3 X 0.5 6MM-LG 90-DEG-FLH-HD 28480 | 0515-0890
3 0380-1808 |5 1 SPACER-RVT-ON 31-MM-LG 3.8-MM-I1D 6-MM-OD 28480 | 0380-1908
4 0515-1323 |5 1 SCREW-MACH M3 X 0.5 30MM-LG PAN-HD 28480 | 0515-1323
5 0515-0911 5 1 SCREW-MACH M3 X 0.5 12MM-LG PAN-HD 28480 | 0515-0811

6 70900-20095 | 7 1 SUPPORT BRACKET 28480 | 70900-20095
7 0380-1905 | 2 1 SPACER-RND 16-MM-LG 3.4-MM-1D 6.4-MM-0D 28480 | 0380-1905
8 3050-0891 7 1 WASHER-FL MTLC 3.0MM 3.3-MM-1D 28480 | 3050-0891
g 0515-1825 |2 1 SCREW-MACHINE ASSEMBLY M3 X 0.5 23MM-LG 28480 | 0515-1825
10 0380-1707 |2 1 SPACER-RND-20MM-LG PLST 28480 | 0308-1707
11 0515-0886 | 3 4 | SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 | 0515-0885

Figure 7-3. Parts Identification, Top View
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REPLACEABLE PARTS

HP 70900A
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* Refer to Replaceable Parts List for part numbers
HP Part |C — Mfr Mir Part
Rem Number |D| G Description Code Number
1 70800-20032 | 2 1 FRAME, BOTTOM 28480 70800-20032
2 0515-1488 5 s SCREW-SKT-HD-CAP M4 X 0.7 8MM-LG 28480 0515-1488
3 0515-0885 2 10 | SCREW-MACH M4 X 0.7 8MM-LG PAN-HD 28480 0515-0885
4 0515-0886 3 9 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD 28480 0515-0886
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Figure 7-4. Parts Identification, Bottom View




HP 70900A

REPLACEABLE PARTS

@

iR

==
D DD l:l D :| 9 ;
— ® =) I_:I.__
[‘IE\.
A2 Adx
- \ I — — / O
o) [ [[
0 — — ?
E |
* Refer to Replaceable Parts List for part numbers
HP Part |C . Mfr Mfr Part
item Number |D Gty Description Code Number
1 0515-0886 3 2 SCREW-MACH M3 X 0.5 SMM-LG PAN-HD 28480 0515-0886
2 0515-1348 4 1 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD 28480 0515-1348
3 3050-1207 1 1 WASHER-FL NM 3.0MM 3-MM-ID 7.8-MM-0D 28480 3050-1207
4 0515-1498 5 2 SCREW-SKT-HD-CAP M4 X 0.7 8MM-LG 28480 0515-1498
5 70900-20095 | 7 1 SUPPORT BRACKET 28480 703800-20035
5] 0515-0811 5 2 SCREW-MACH M3 X 0.5 12MM-LG PAN-HD 28480 0515-0811
7 0515-1111 9 1 SCREW-MACH M3 X 0.5 1BMM-LG PAN-HD 28480 0515-1111

Figure 7-5. Parts Identification, Side View
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REPLACEABLE PARTS HP 70900A
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* Refer to Replaceable Parts List for part numbers
HP Part |C - Mfr Mfr Part
ltem Number |D Qty Description Code Number
1 70900-20028 | 7 1 | HSG-300 MHZ-IDLER 28480 | 70900-20029
2 70900-20033 | 3 1 | COV-IDLR DRVR-PC 28480 | 70900-20033
3 70900-20028 | 6 1 | COVER-300 MHZ 28480 | 70900-20028
4 0515-0897 |6 10 | SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 | 0515-0897
5 0515-1112 |0 2 | SCREW-MACH M3 X 0.5 20MM-LG PAN-HD 28480 | 0515-1112
3 0515-0886 |3 1 | SCREW-MACH M3 X 0.5 EMM-LG PAN-HD 28480 | 0515-0886
7 8160-0494 |4 5 | RFI GSKT SURROUNDING JACK 28480 | 8160-0494
8 8160-0430 |0 1 | RFI STRIP GSKT 1.07MM X 1.6MM 28480 | 8160-0430
g 8160-0495 |5 1 | RFI STRIP GSKT 2.54MM X 1.57MM 28480 | 8160-0495

Figure 7-6. Parts Identification, A4 Assembly
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* Refer to Replaoceable Parts List for part numbers

Figure 7-7. Parts Identification, A6 Assembly (1 of 2)
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REPLACEABLE PARTS HP 70900A
HP Part |C e Mfr Mfr Part
ltem Number |D Qty Description Code Number
1 70900-20026 | 4 1 | COVER ABA1 ASSEMBLY 28480 | 70900-20026
2 8160-0495 |5 1 | RFI "D" STRIP CNDCT-ELSTMR 2.54-MM-WD 28480 | 8160-0495
3 8160-0494 |4 5 | RFI "D™ STRIP CNDCT-ELSTMR 7.92-MM-WD 28480 | 8160-0494
4 0515-0897 |6 7 | SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 | 0515-0897
5 70900-00007 | 9 1 INSULATOR 87 X 162MM 28480 | 70900-00007
6 0515-0894 |3 2 | SCREW-MACH M2.5 X 0.45 6MM-LG PAN-HD 28480 | 0515-0894
7 0515-1367 |7 4 | SCREW-MACH M4 X 0.7 8MM-LG 90-DEG-FLH-HD | 28480 | 0515-1367
8 70900-20098 | 0 2 | WASHER INSL SO0DEG-M4 28480 | 70900-20038
9 1250-1938 |7 1 | CONNECTOR-RF SMA FEM THD-HOLE 50-OHM 28480 | 1250-1938
10 1250-1142 |5 1 | WASHER-LK INTL T 1/2 IN .26-IN-ID 28480 | 1250-1142
11 70900-20021 | 9 1 | COVER ABA4 ASSEMBLY 28480 | 70900-20021
12 0515-0897 |6 3 | SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 | 0515-0897
13 0515-0886 |3 1 | SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 | 0515-0886
14 70900-20025 | 3 1 | COVER ABA2 ASSEMBLY 28480 | 70900-20025
15 0340-1130 |1 1 INSULATION-RBR-SIL 4.76-MM-THK 10-MM-WD 28480 | 0340-1130
16 70900-20019 | 5 1 | COVER ABA3 ASSEMBLY 28480 | 70800-20019
17 70800-20101 | 6 1 | YTO PLL HOUSING 28480 | 70900-20101
18 2360-0333 |8 4 | SCREW-MACH 6-32 .32-IN-LG 100 DEG 28480 | 2360-0333
19 7100-1309 |5 1 | CAN-SQ H875-IN-DP-OUT 2.234-IN-WD-OUT 28480 | 7100-1309
20 70900-00011 | 5 1 INSULATOR-MYL 54.5MM SQ 28480 | 70300-00011
21 7100-1308 |4 1 | COVER-SQ .25-IN-DP-OUT 2.183-IN-WD-QUT 28480 | 7100-1308
22 0515-1105 |1 2 | SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 | 0515-1105
23 0515-0894 |3 9 | SCREW-MACH M2.5 X 0.45 6MM-LG PAN-HD 28480 | 0515-0894
24 8160-0490 |0 1 | RFI STRIP GSKT 1.07MM X 1.6MM 28480 | 8160-0490
25 8160-0491 1 1 | RFI STRIP GSKT 1.57MM X 3.18MM X 2.36MM 28480 | 8160-0490
26 8160-0493 |1 1 | RFI STRIP GSKT 1.07MM X 1.6MM X 1.78MM 28480 | 8160-0495
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Figure 7-7. Parts Identification, A6 Assembly (2 of 2)
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* Refer to Replaceable Parts List for part numbers

It HP Part |C D .. Mfr Mfr Part

em Number (D Qty escription Code Number

1 70800-20024 | 2 1 HOUSING-FFS 28480 70900-20024

2 70900-20023 | 1 1 COVER-FFS-VCO 28480 70900-20023

3 70900-20022 | 0 1 COVER-FFS-ANALOG 28480 70800-20022
4 0515-0897 6 4 SCREW-MACH M3 X 0.5 8MM-LG PAN-HD 28480 0515-0837
5 0515-0886 |3 2 SCREW-MACH M3 X 0.5 6MM-LG PAN-HD 28480 0515-0886
6 0515-1105 1 6 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-1105
7 8160-0484 |4 6 RFI GSKT SURROUNDING JACK 28480 8160-0494
8 8160-0430 0 1 RFI STRIP GSKT 1.07MM X 1.6MM 28480 8160-0490
9 8160~0435 5 1 RFI STRIP GSKT 2.54MM X 1.57MM 28480 8160-0495

Figure 7-8. Parts Identification, A7 Assembly
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Figure 8-3. Top View, Jack Locations (2 of 2)
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