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Safety Symbols

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

Caution The caution sign denotes a hazard. It calls attention to a procedure which,
' if not correctly performed or adhered to, could result in damage to or
‘ destruction of the instrument. Do not proceed beyond a caution sign until the
indicated conditions are fully understood and met.
Warning 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.
q Do not proceed beyond a warning slgn until the indicated conditions are fully

understood and met.

General Safety Considerations

Warning Bejore 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. ‘

Warning There are many points in the instrument which can, If contacted, cause personal
injury. Be extremely careful.

' ° Any adjustments or service procedures that require operation of the instrument
with protective covers removed should be performed only by trained service
personnel.

Caution 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 instrument when the ac power cable is plugged in.




HP 8590 Series Spectrum Analyzer Documentation Description

Manuals Shipped with Your Spectrum Analyzer
Installation and Verification Manual

Describes how to install the spectrum analyzer.
Tells how to make measurements with your spectrum analyzer.
Details what to do in case of a failure.

HP 8590 Series Operating Manual

Tells how to make measurements with your spectrum analyzer.
Describes analyzer features.
Describes common applications.

HP 8590 Series Quick Reference Guide

Describes how to make a simple measurement with your spectrum analyzer.
Briefly describes the spectrum analyzer functions.
Lists all the programming commands.

Options
Option 910: Installation and Verification Manual, Operating Manual and Quick Reference
Guide '
Provides an additional copy of the installation and verification'manual, the operating
manual, and the quick reference guide. .
Option 915: Service Manual (Model Specific) and Component-Level Information

Describes troubleshooting and repair of the spectrum analyzer.

Option 915 consists of two manuals:
Service manual describes assembly level repair of the analyzer. '
HP 8590B/91A/92B/93A/94A/95A Component-Level Information provides information

for component-level repair of the spectrum analyzer.
Options 021 and 023: HP 8580 Series Programming Manual

The HP 8590 Series Spectrum Analyzer Programming Manual describes analyzer
operation via a remote controller (computer) for Options 021 and 023. This manual is

provided when ordering either Option 021 or Option 023.

How to Order-M'anuals
Each of the manuals listed above can be ordered individually. To order, contact your local
HP Sales and Service Office.



How to Use This Manual

Where to Start  ~ o

If you have just received the HP 8591A or HP 8593A and want to get it ready for use for the
first time: ' - » .

1. Skim Chapter 1‘, “Introducing the Spectrum Analyzer,” for a brief introduction to the unit
and its capabilities.

2. Thoroughly read Chapter 2, “Installation and Preparation for Use,” and follow its
instructions for: - »

a. Unpacking the unit.
b. Preparing it for use.”
c. Performing initial self-calibration routines (these are automatic self-checks and require -
no test equipment). '
3. If you need to verify the unit is operating within its specifications, perform the verification
tests in Chapter 3 (for the HP 8591A) or Chapter 4 (for the HP 8593A).

After completing performance verification, use the HP 8590 Series Operating Manual to
learn how to use the analyzer and to find more detailed information about the analyzer, its
‘applications, and key descriptions.

If the Analyzer Has Been in Use —

To verify that it is operating correctly or to solve an apparent problem:

" @ Perform the calibration routines given in Chapter 2, “Installation and Preparation for Use,”

for a quick indication of proper operation.

@ If you have the necessary test equipment, perform the verification tests in Chapter 3 or
Chapter 4 to verify that the unit is operating within its specifications.

m If there is an apparent problem, read Chapter 5, “Problems,” for hints on what may be
wrong and how to solve the problem, and instructions for calling Hewlett-Packard for
additional help. :

Manual Terms and Conventions

Front-panel keys appear withi for example, (FREQUENCY). Softkeys appear within a

shaded box, for example,

wi
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General Information

Introduction

The HP 8595A Portable Spectrum Analyzer Service Manual provides the information needed
to adjust and repair the HP 8595A Portable Spectrum ‘Analyzer to the assembly level.

Figure 1-1. HP 8595A Spectrum Analyzer

The HP 8590 Series Component-Level Information binder provides component-level
information for the repair of individual instrument assemblies. The binder contains
Component-Level Information Packets (CLIPs) for selected assemblies. Each CLIP contains
component-level schematics, a component parts list, and illustrations for component location
by reference designator. Each CLIP has its own HP part number, which is changed whenever
the HP part number for its related instrument assembly is changed. A list of all CLIP part
numbers for the HP 8595A is provided in the appendix of this service manual.
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Manual Organization
The manual is divided into the following chapters:

s Chapter 1, “General Information,” contains information on spectrum-analyzer identification,
safety considerations, return of an instrument for service, and recommended test equipment.

s Chapter 2, “Adjustments,” contains the adjustment procedures needed to ad]ust the
spectrum analyzer to meet its specifications.

s Chapter 3, “Replacement Procedures,” contains instructions for the removal and
replacement of all ma.jor assemblies.

a Chapter 4, “Replaceable Parts,” contains information needed to order assemblies for the
spectrum analyzer.

s Chapter 5, “Major Assembly and Cable Loca,txons, contains figures identifying all major
assemblies and cables.

a Chapter 6, “General Troubleshooting,” contains a description of overall spectrum-analyzer
operation and troubleshooting procedures that are useful when first troubleshooting a
spectrum analyzer failure.

s Chapter 7, “RF/LO Section 'I‘roubleshootmg,” contains specific troubleshootmg mformatxon
for selected assemblies within the RF and LO sections.

= Chapter 8, “IF Section Troubleshooting,” contains specific troubleshooting information for
selected assemblies in the IF section and the A15 Motherboard assembly.

a Chapter 9, “Control/Display Section Troubleshooting,” contains troubleshooting
information for the A7 Analog Interface and A16 Processor/Video assemblies. Procedures
for resetting spectrum analyzer memory are also provided.

» Chapter 10, “Softkey Descriptions,” contains a description of the cahbratxon, service, and

diagnostic softkeys.

@ Chapter 11, “Analyzer Messages,” contains a description of the spectrum analyzer messages
that are displayed when there is a problem with the spectrum analyzer.

s Appendixes, “Appendix A,” contains a list of the HP part numbers for all the
Component-Level Information packets (CLIPs) that are available for the HP 8595A.
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Spectrum Analyzer Description

The HP 8590 series of portable spectrum analyzers provide measurement capabilities over the
RF and microwave frequency ranges.

The standard HP 8595A Portable Spectrum Analyzer covers a frequency range of 9 kHz to
6.5 GHz with synthesizer-like frequency accuracy.

A memory card reader allows the analyzer to use downloadable software programs. The
functional “personality” of the HP 8595A can also be altered using the memory card reader.
This feature provides the user with one instrument that can perform the function of other
types of microwave test equipment. The following options may be installed in the HP 8595A
Spectrum Analyzer:

Option 004, precision frequency reference, provides a precision 10 MHz reference output at
the rear frame.

Option 021, HP-IB, allows the HP 8595A Spectrum Analyzer to be controlled by a
computer via HP-IB. An input connector for an external keyboard is also provided.

Option 023, RS-232, allows the HP 8595A Spectrum Analyzer to be controlled by a
computer via an RS-232 interface bus. An input connector for an external keyboard is also
provided.

Option 009, LO output on rear panel, provides local oscillator output and sweep + tune
output at the rear panel for use with external tracking generators. '

Option 010, tracking generator, provides a built-in tracking generator for the HP 8595A
Spectrum Analyzer. — .

Option 101, fast time domain sweeps, provides fast analog-to-digital conversion of data for
sweep times to 20 us in zero span.

Option 102, AM/FM speaker and TV sync trigger, enables the user to listen to'a
demodulated signal using either amplitude or frequency demodulation. It also allows the
user to trigger on a selected line of a video picture frame.

Option 103, quasi-peak detector and AM/FM demodulator, enables the user to make
automatic or manual quasi-peak measurements, to listen to a demodulated signal, and to
use amplitude or frequency demodulation. '

Option 105, time-gated spectrum analysis, allows the user to selectively measure the
spectrum of signals that may overlap in the frequency domain, but be separated in the time
domain,

Further information about the HP 85954, and all its available options and accessories, is
provided in the HP 8594A/8595A Spectrum Analyzer Installation and Verification Manual.
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Serial-Number Label

. Hewlett-Packard makes frequent improvements to its products to enhance their performance
and reliability. HP service personnel have access to the records of design changes for each
instrument, based on the instrument’s serial number and option designation.

Whenever you contact Hewlett-Packard about your spectrum analyzer, have the complete
serial number, firmware revision date, and option designation available. This will ensure that
you obtain accurate service information. o

A serial-number label is attached to the rear of the spectrum analyzer. This label has two
instrument identification entries; the first provides the instrument’s serial number and the
second provides the identification number for each option built into the spectrum analyzer.

Serial Number Description

The serial number is divided into three parts. The first four digits ate the serial-number
prefix; the letter indicates the country of origin; the last five digits are the suffix. See

Figure 1-2. ‘
: PREF I X
. COUNTRY OF ORIGIN
: l { SUFF X
—

—
(SER 2730A0042ﬂ

OPT 004 021

Figure 1-2. Typical Serial-Number Label

The serial-number prefix is a code that identifies the date of the last major design change that

is built into the HP 8595A. The letter identifies the country where the unit was manufactured.

The five-digit suffix is a sequential number and is different for each instrument.

Option Number

The serial-number label contains a three-digit option number for each option built into the
spectrum analyzer. Each option number is entered sequentially below the serial number. See
Figure 1-2.
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Firmware Revision Date

When the spectrum analyzer is first turned on, a display appears that contains the copyright

- date and firmware revision date. (If the spectrum analyzer has either Option 021, HP-IB 1/0,

or Option 023, RS-232 1/0, the display will also contain the entries shown on the first line of
the example below.) The version of firmware installed in the spectrum analyzer is identified
by the day, month, and year in the following format:

(HP-IB: nn) or (R5232: annn)
COPYRIGHT HP 1986

rev dd.mm.yy . {

Whenever you contact Hewlett-Packard about your spectrum analyzer, be sure to provide the
firmware date along with the complete serial number and option designation. This will ensure
that you obtain accurate service information.

A history of firmware modification s:*ce the introduction of the HP 8595A is provided in
Table 4-3, “Firmware History,” located in Chapter 4. Each entry in the table contains
the firmware revision date, part numbers for the four firmware EPROMs, the instrument
serial-number break corresponding to the firmware change, and a brief description of the
major firmware changes.

Firmware Upgrade Kit Ordering Information

There are occasions when the factory revises the-instrument firmware to correct defects
or make performance improvements. When a firmware revision is needed, a service note
is distributed by the factory to all HP Service Centers. The service note identifies, by
serial-number prefix, the instruments that require the latest firmware upgrade kit.

If your instrument requires a firmware upgrade kit it can be obtained by ordering
FRMWR KT 92B/95A. Refer to “Ordering Information” in Chapter 4 for instructions on -
ordering parts. : '

Instructions for the replacement of the firmware ROMs is located under “A16 Processor/Video
Board Firmware ROM" in Chapter 3. '
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Safety Considerations

Before servicing this instrument, familiarize yourself with the safety markings on

the instrument and the safety instructions in this manual. This instrument has been
manufactured and tested according to international safety standards. To ensure safe operation
of the instrument and the personal safety of the user and service personnel, the cautions and
warnings in this manual must be heeded.

Refer to the summary of safety considerations at the front of this manua] Indxvxdual chapters
also contain detailed safety notation.

: Warning ' Failure to.ground the instrument properly can result in personal injury, as well as
" instrument damage.
' 6 ‘Before turning on the spectrum analyzer, connect a three-wire power cable

with a standard IEC 320-C13 (CEE 22.V) inlet plug to the spectrum analyzer
‘power receptacle. The power cable outiet plug must be inserted into a
‘power-line outlet socket that has a protective earth-contact. DO NOT defeat
the earth-grounding protection by using an extension cable, power cable, or
autotranstormer wuhout a protective ground conductor.

If you are using an autotransformer, make sure its common terminalis
connected to the protective ground conductor of its power-source ‘outlet socket.
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. ~ Reliability Considerations

Spectrum-Analyzer Input Protection

The spectrum-analyzer input circuitry can be damaged by power levels that exceed the
maximum safe input-level specifications. Table 1-1 provides the input specifications. To
prevent input damage, these specified levels must not be exceeded.

Table 1-1. HP 8595A Maximum Safe Input Level

Average continuous power +30 dBm (1 watt, 7.1 Vrms),
input attenuation >20 dB
, in band 1
Peak pulse power +50 dBm (100 W) for <10 us

pulse width and <1% duty cycle,
input attenuation >30 dB

de 0 V (dc coupled)
50 V (ac coupled)

" The spectrum analyzer input can also be damaged by large transients. If it is likely that your
HP 8595A will be exposed to potentially damaging transients, take whatever precautions are
necessary to protect its input circuitry. The spectrum analyzer input can easily be protected
by disconnecting it from the signal source whenever it is likely that large transients will be
present. When it is impractical to disconnect the spectrum analyzer, a transient-limiting

‘ device should be used.

_ The HP 11947A Transient Limiter is an instrument accessory that protects the input circuitry
from transients and accidental overloads. Contact your local Hewlett-Packard Sales or Service
office for more information about the HP 11947A. )

Caution Transients are often produced during electromagnetic interference (EMI)
conducted emissions testing. One type of device, the line impedance
‘ stabilization network (LISN), can produce large transients when its switch

position or voltage input is changed.

Protection from Electrostatic Discharge

Electrostatic discharge (ESD) can damage or destroy electronic components. All work
performed on assemblies containing electronic components should be done only at a static-safe
work station. :

Figure 1-3 shows an example of a static-safe work station using two types of ESD protection:
a Conductive table-mat and wrist-strap combination.
s Conductive floor-mat and heel-strap combination.

The two types must be used together to ensure adequate ESD protection. Refer to Table 1-2
for information on ordering static-safe accessories.
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Warning These techniques for a static-safe work station should not be used when
6 working on circuitry that has a voltage potential greater than 500 volts.

Building
Ground -

-1 MegOhm
Resistor

Building
Ground

1 MegOhm
Resistor

Figure 1-3. Example of a Static-Safe Work Sta!io'n
Handling of Electronic Components and ESD

The possibility of unseen component damage caused by ESD is present whenever components
are transported, stored, or used. The risk of ESD damage can be greatly reduced by close
attention to how all components are handled. . ' -

@ Perform work on all components at a static-safe work station.

w Keep static-generating materials at least one meter (40 inches) away from all components.
" Store or transport components in static-shielding containers.

Caution Always handle printed circuit board assemblies by the edges. This will reduce
" the possibility of ESD damage to components and prevent contamination of
' exposed plating.

Test Equipment Usage and ESD

@ 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.

m Personnel should be grounded with a 1 M resistor-isolated wrist-strap before touching the
center pin of any connector and before removing any assembly from the instrument.
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a Be sure that all instruments are properly earth-grounded to prevent build-up of static
charge. '

For Additional Information about ESD

For more information about preventing ESD damage, contact the Electrical
Overstress/Electrostatic Discharge (EOS/ESD) Association, Inc. The ESD standards
developed by this agency are sanctioned by the American National Standards Institute
(ANSI). '

Table 1-2. Static-Safe Accessories

HP Part

Number | Description
9300-0797* Set includes: 3M static control mat 0.6 m x 1.2m (2 ft x 4 ft) and 4.6 cm (15
ft) ground wire. (The wrist-strap and wrist-strap cord are not included. They
must be ordered separately.)

9300-0980* Wrist-strap cord 1.5 m (5 ft)

9300-1383* Whrist-strap, color black, stainless steel, without cord, has four adjustable links
and a 7 mm post-type connection. '

9300-1169* ESD heel-strap (reusable 6 to 12 months).

*Order through any Hewlett-Packard Sales and Service Office.

92175A ** Black, hard-surface, static control mat, 12mx 1.5m(4ft x 5ft)

92175B ** Brown, soft-surface, static control mat, 2.4 m x 12m(8ft x 4 ft)
92175C ** Small, black, hard-surface, static control mat, 1.2m x 0.9 m (41t x 3 1t)

92175T ** Tabletop static control mat, 38 cm x 76 cm (23 in x 30 in)

92176A ** Natural color anti-static carpet, 1.8 m x 1.2m (6 ft x 4 ft)

92176C ** Russet color anti-static carpet, 1.8 m x 1.2 m (6 ft x 4 ft)

921768 ** Natural color anti-static carpet, 24 m x 1.2 m (8 ft x 41t) -
92176D ** Russet color anti-static carpet, 2.4 m x 1.2m (8 ft x 4 ft)

**QOrder by calling HP DIRECT Phone (800) 538-8787 or through any Hewlett-Packard Sales and
Service Office.
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Returning Instruments for Service

When an instrument is returned to a Hewlett-Packard service office for servicing, it must be .
adequately packaged and have a blue repair tag attached. Repair tags are provided at the end
of this chapter.

When filling out the blue Tepair tag, please be as specxﬁc as possible about the nature of the
problem. Include copies of additional failure information (such as instrument failure settings,
data related to instrument failure, and error messages) along with the instrument being
returned.

Please notify the service office before returning your instrument for service. Any special
arrangements for the instrument can be discussed at this time. This will help the service office
to service and return your instrument as quickly as possible.

The original shippin"g containers should be used. If the original materials were not retained,
identical packaging materials are available through any Hewlett-Packard office. Figure 1-4
illustrates the factory packaging material and provides their corresponding part numbers.

- Caution Instrument damage can result from using packaging materials other than
_ those specified. Never use styrene pellets as packaging material. They do not
' adequately cushion the instrument or prevent it from shifting in the carton.

They may also cause instrument damage by generating static electricity.

1. Fill out a blue repair tag (located at the end of this éhapter) and attach it to the
instrument. Include any specific performance details related to the problem.

If a blue repair tag is not available, the following information should be returned with the
instrument.

a. Type of service required.
b. Description of the problem:
Whether problem is constant or intermittent.
Whether instrument is temperature sensitive.
Whether instrument is vibration sensitive.
Instrument failure settings.
Error codes. .
Performance data.’
¢. Company 'r@me and return address.
d. Name and phone number of techniéal contact person.
“e. Model number of returned instrument.
f. Full serial number of returned instrument.
g. List of any accessories returned with instrument.
9. Pack the instrument in the appropriate packaging material. See Figure 1-4.

If the original or equivalent packaging materials cannot be obtained, instruments can be
packaged using the following instructions.
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' Caution Inappropriate packaging of instruments may result in damage to the
' instrument during transit.

a. Wrap the instrument in antistatic plastic to reduce the possibility of damage caused by
ESD. :

b. For instruments that weigh less than 54 kg (120 Ib), use a double-walled, corrugated
cardboard carton of 159 kg (350 Ib) test strength.

c. The carton must be large enough to allow three to four inches on all sides of the
instrument for packing material, and strong enough to accommodate the weight of the
instrument. -

d. Surround the equipment with three to four inches of packing material, to protect the
instrument and prevent it fror:; moving in the carton. If packing foam is not available,
the best alternative is S.D-240 Air Cap TMfrom Sealed Air Corporation (Commerce,
California 90001). Air Cap looks like a plastic sheet filled with air bubbles. Use the
pink (antistatic) Air Cap T™ ¢o reduce static electricity. Wrapping the instrument
geveral times in this material will protect the instrument and prevent it from moving in
the carton. ' -

3. Seal the carton with strong nylon adhesive tape.

4. Mark the carton “FRAGILE, HANDLE WITH CARE”.
‘ ‘ 5. Retain copies of all ship‘ping papers.
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Item HP Part Number Description
1 9211-5636 Outer carton
2 08590-80013  Foam pad set
3 08590-80014  Bottom tray
4 9220-4488 Front frame insert

Figure 1-4. Instrument Packaging Material
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Sales and Service Offices

Hewlett-Packard has sales and service offices located around the world to provide 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 1-3. In any correspondence or telephone conversation, refer to the instrument by its
model number, serial number, firmware revision, and option designation.

Recommended Test Equipment |

Equipment required for the adjustment, troubleshooting, and performance testing of the
spectrum analyzer is listed.in Table 1-4. Other equipment may be substituted for the
recommended models, if it meets or exceeds the critical specifications listed in Table 1-4.

Recommended Service Tools

Table 1-5 and Figure 1-5 provide descriptions and HP part numbers for special service tools
that are used throughout this manual. ‘

Table 1-6 provides an additional list of common hand tools that are also recommended for
repairing the HP 8595A.

Refer to “Ordering Information” in Chapter 4 when ordering service tools and accessories.
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Table 1-3. Hewleu-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 - .
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.
2000 South Park Place
P.O. Box 105005
Atlanta, GA 30339
{404) 955-1500

Hlinois :
Hewlett-Packard Co.
5201 Tollview Drive

(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 Manbattan" Ave.

{ Rolling Meadows, IL 60008

IN AUSTRALIA
Hewlett-Packard Australia Ltd.
31-41 Joseph Street
Blackburn, Victoria 3130
895-2895 '

IN CANADA

Hewlett-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) 57 31 21 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.0. Box 9610, Beijing

4th Floor, 2nd Watch Factory
Main Bldg.

Shuang Yu Shu, Bei San Huan Rd.
Beijing, PRC

256-6888

IN SINGAPORE
Hewlett-Packard Singapore
Pte. Ltd.

1150 Depot Road
Singapore 0410

273 7388

Telex HPSGSO RS34209
Fax (65) 2788990

IN TATWAN
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
3495 Deer Creek Rd. ‘
Palo Alto, California 94304
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Table 1-4. Recommended Test Equipment (1 of 5)

Critical Specifications for Recommended
Instrument Equipment Substitution Model Use®
Synthesized Frequency range: 10 MHz to 6.5 GHz HP 8340A/B PAT
sweeper Frequency accuracy (CW): £0.02%
(two required) Leveling modes: internal and external
Modulation modes: AM
Power level range: ~35 to +16 dBm
Synthesizer . | Frequency range: 0.1 Hz to 500 Hz HP 3325B P,T
“| Frequency accuracy: +0.02%
function Waveform: triangle
generator '
Synthesizer/ Frequency range: 500 Hz to 80 MHz HP 3335A PAT
level generator Amplitude range: +12 to —85 dBm
Flatness: £0.15 dB
Attenuator accuracy: +0.09 dB
AM/FM signal Frequency range: 1 MHz to 1000 MHz HP 8640B P,A,T
generator Amplitude range: —35 to +16 dBm Option 002
SSB noise: <~120 dBc/Hz at 20 kHz offset
Measuring Compatible with power sensors HP 8902A P AT
receiver dB relative mode ‘
Resolution: 0.01 dB —
Reference accuracy: £1.2%
Power meter Power range: calibrated in dBm and HP 436A P,A,T
dB relative to reference power —70 dBm '
to +44 dBm, sensor dependent
Power Frequency range: 1 MHz to 350 MHz HP 8482A P,AT
sensor Maximum SWR: 1.1 (1 MHz to 2.0 GHz)
1.30 (2.0 to 2.9 GHz)
Low power Frequency range: 300 MHz HP 8484A PTA
sensor Amplitude range: —20 dBm to —70 dBm
Maximum SWR: 1.1 (300 MHz)
Power . |Frequency range: 50 MHz to 6.5 GHz PAT
8ensor - | Maximum SWR: 1.15 (50 MHz to 100 MHz)

1.10 (100 MHz to 2 GHz)
1.15 (2.0 GHz to 6.5 GHz)
HP 8485A

* P — Performance Test, A = Adjustment, T = Troubleshooting
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Table 1-4. Recommended Test Equipment (2 of 5)

Max. coupling deviation: £1 dB

. | Directivity: 14 dB minimum

Flatness: 0.75 dB maximum
VSWR: <1.45

_|Insertion loss: <1.3 dB

Critical Specifications for Recommended
Instrument Equipment Substitution Model Use*
Microwave | Frequency range: 9 MHz to 7GHz HP 5343A P,A,T
| frequency Timebase accy (Aging): <5 x 1071%/day
counter ‘ | : :
| Spectrum Frequency range: 10 MHz to 7 GH:z . HP 8566A/B AT
analyzer '
Universalt | Frequency: 10 MHz HP 5334A/B PAT
Frequency ‘| Resolution: + 0.002 Hz
Counter External timebase
Frequency .I'\requency: 10 MH=z HP 5061B PA
standard Timebase accy (Aging): <1 x 10 ~%/day
Oscilloscope Bandwidth: dc to 100 MHz o HP 1741A T
Vertical scale factor of 0.5 V to 5 V/Div '
External trigger mode
Digital Input resistance: >10 megohms HP 3456A PAT
voltmeter Accuracy: 10 mV on 100 V range
DVM test leads For use with HP 3456A HP 34118 AT
Power Frequency range: 50 kHz to 6.5 GHz HP 11667B PA
splitter Insertion loss: 6 dB (nominal) -
Output tracking: <0.25 dB
Equivalent output SWR: <1.22:1
Directional Frequency range: 0.1 to 110 MHz HP 8721A P,T
bridge Directivity: >40 dB
: Maximum VSWR: 1.1:1
Transmission arm loss: 6 dB (nominal)
Coupling arm loss: 6 dB (nominal)
Directional Frequency range: 1.7 GHz to 6.5 GHz HP 0955-0125 pP,T
coupler Coupling: 16 dB (nominal) '

* P = Performance Test, A = Adjustment, T:'I}publeshooting

t HP 8595A Option 004
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Table 1-4. Recommended Test Equipment (3 of 5)

* Critical Specifications for Recommended
Instrument Equipment Substitution Model Use*
Low pass Cutoff Frequency: 300 MHz HP 0955-0455 P,A,T
filter Bandpass insertion loss: <0.9 dB
' at 300 MHz
Stopband insertion loss: >40 dB
at 435 MHz
10dB Type N (m to f) HP 8491A
attenuator | Frequency: 300 MHz Option 010
20 dB | Type N (m to f) HP 8491A A
attenuator .. | Attenuation: 20 dB Option 020
Frequency: dc to 12.4 GHz
1 dB step Attenuation range: 0 to 12dB HP 355C P,A
attenuator Frequency range: 50 MHz .
| Connectors: BNC female
10 dB step Attenuation range: 0 to 30 dB HP 355D P,A
attenuator Frequency range: 50 MHz
Connectors: BNC female
Low pass Cutoff frequency: 4.4 GHz HP 11689A PT
filter Rejection at 5.5 GHz: >40 dB
Low pass Cutoff frequency: 50 MHz 0955-0306 PT
filter Rejection at 80 MHz: >50 dB
Termination Impedance: 50§ (nominal) HP 909D P,T
Logic Pulser TTL voltage and current drive levels HP 546A T
Digital Sensitivity: 1 mA to 500 mA HP 547A T
current Frequency response: Pulse trains to 10 MHz
tracer Minimum pulse width: 50 ns
Pulse rise time: <200 ns
Logic clip TTL voltége and current drive levels HP 548A T
Cable t BNC, 50, 23 em (9 in) 8120-2682 PAT
Cable § SMA (m) to type N (m) 22 cm (8.7 in) 8120-5148 PAT

* P — Performance Test, A = Adjustment, T=ﬁoubleshooting

t Calibration (CAL) cable used with the standard model spectrum analyzer.

! YTF calibration (YTF CAL) cable used with the standard model spectrum analyzer.
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Table 1-4. Recommended Test Equipment (4 of 5)

Critical Specifications for Recommended
Instrument .. Equipment Substitution Model Use*
Cable { Frequency range: 10 MHz to 6.5 GH:z 8120-4921 PA
(two reguired) Maximum SWR: <1.4 at 6.5 GHz :
: Length: >91 cm (36 in)
Connectors: APC 3.5 (m) both ends
‘| Maximum insertion loss 2 dB
Cable ' 'S'MA (m) to SMA (m), 30 cm (12 in) 08592-60061 P,AT
Cable | Frequency range: 50 MHz to 7 GHz 5061-5458 P,AT
: .| Length: >91 cm (36 in)
‘| Connectors: SMA (m) both ends
| Cable | Frequency range: dc to 1 GHz 10503A PAT
.| (four required) Length: >91 ¢m (36 in) :
o Connectors: BNC (m) both ends
Cable Frequency range: dc to 310 MHz 10502A PAT
Length: 20 em (9 in)
Connectors: BNC (m) both ends
Test cable Length: >91 e¢m (36 in) 85680-60093 AT
(two reguired) Connectors: SMB (f) to BNC (m)
Cable assembly |Length: approximately 15 em (6 in) 8120-1292 A
Connectors: BNC (f) to Alligator Clips
Cable assembly Length: >91 em (36 in) HP 11102A A
Connectors: Banana Plug to Alligator Clips '
Adapter Type N (£) to Type N ({) 1250-1472 | PAT
Adapter Type N (m) to BNC (f) 1250-1476 . PAT
(four required)
Adapter Type N (m) to BNC (m) 1250-1473 PA,T
Adapter | Type N (f) to BNC (m) 1250-1477 P,AT
Adapter |Type N (£) to SMA (f) 1250-1772 PA,T

* P = Performanée Test, A = Adjustment, T='I&oub}eshooting
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Table 1-4. Recommended Test Equipment (5 of §)

~ Critical Specifications for Recommended

Instrument Equipment Substitution Model Use*
Adapter Type N (m) to APC-3.5 (m) 1250-1743 PAT
Adapter Type N (f) to APC-3.5 (f) 1250-1745 PAT
Adapter APC-3.5 (f) to APC-3.5 (f) 5061-5311 PAT
Adapter _ Type. N (m) to APC-3.5 (f) 1250-1744 PAT
Adapter ) SMA (f) to SMA ) 1250-1158 PA,T
Adspter - | SMA (m) to SMA (m) 1250-1159 PAT
Adapter SMB (1;1) to SMB (m) 1250-0813 AT
Adapter BNC (m) to BNC (m) l250—0§16 PAT
Adapter SMC (m) to SMC (m) 1250-0827 AT
Adapter BNC tee (m)(f)(f) 1250-0781 - T
Adapter BNC (f) to SMB (m) . 1250-1237 A,'i‘
* P = Performance Test, A = Adjustment, T=Troubleshooting
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" Table 1-5. Special Service Tools

HP Part Number

TORX driver kit with multiple bits (See tool-tip illustration)

Item Description Use*
1 |Board puller, two prongs to lift PC boards 03950-4001 AT
2 |Extender board, pin and socket, 20 contacts (two required) 5062-1999 T
3 |Extender board, pin and socket, 60 contacts 5062-2000 T
4 | Extender board, 22 pin edge connector, 44 contacts 08565-60107 T
5 |Injector board 5062-6421 AT
6 | Crystal bandwidth shorts (set of three) 5062-4855 AT

Components Needed {0 Build One Crystal Short

L : 0.0'1;;:F capacitor 0160-4832
6b 90.00 resistor | 0757-0400
6c Sq\iafe, single-connector terminal (two required) 1251-4182
6d Two-terminal connector body 1251-0689
e 3/16 inch dia. heat shrink tubing, 1 1/8 inches long 0890-0029
7 | Combination wrench, §/16 inch, with slotted box end 08555-20097 AR

1 (two required) ' ' . ‘
Combination wrench, 1/4 inch 8720-0014 R
Open end wrench, 15/64 inch, open end 8710-0946 R

10 | Torque wrench, break-away, 10 inch-pounds, 5/16 inch, 40-60271 1 R
open end g —_ . :

11 jCable puller, pry-bar style 5021-6773 ATR

12 | Alignment tool, metal tip, plastic body " 8710-0630 AT

13 Alignment tool, nonmetallic tip, fiber body " 8710-0033 AT
14 |TORX hand driver with required T8 and T10 bits, included in 8710-1426 AR

|*A = Adjustment, T = Troubleshooting, R = Replacement Procedure

Assembly Systems Inc.
16595 Englewood Avenue
Los Gatos, California 95032
(408) 395-5315

t The part number provided is a non-HP part number. This tool can be ordered from:

If you order a similar tool from your local supplier, it is important that the outside
dimension of the wrench be no wider than 0.518 inches. This allows the wrench to be used
on semirigid cable connectors in confined areas.
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Table 1-6. hequlred Common Hand Tools

4 Description HP Part Number | Use*

Hex (Allen) wrench, 3mm ' 8710-1392 R
Hex (Allen) wrench, 4mm | o 8710-1755 | AR
Hex (Allen) wrench, no. 4 | so2008 | R
Hex (Allen) wrench, no. 6 n ‘ _ 5020-0289 R
Nut driver, 7mim ' : 87101217 R
Nut driver, 3/8 inch . | 8720-0005 R
Nut driver, 5/16 inch 87200003 | R
Nut driver, 7/16 inch | §720-0006 | R
Nut driver, 9/ 16 inch, drilled out, end covered with | 8720-0008 R
heatshrink: tubing to protect front/rear-panel surface
Phillips Screwdriver, small no. 0 | _ | 8710-0978 R
Posidriv screwdriver, small no. 1 8710-0899 . AR
Posidriv screwdriver, large no. 2 ‘ 8710-0900 AR
Long-nose pliers 8710-0003 R

| Wire cutters 8710-0012 R
Wire strippers | o 8710-0058 * | R
* A = Adjustment, T = Troubleshooting, R = Replacement Procedure

1-22 General Information




2

Adjustment Procedures

’

The procedures. in this chapter adjust the spectrum analyzer’s electrical performance to the
specifications described in Table 1-3 of the HP 8594A/8595A Specirum Analyzer Installation
and Verification Manual. :

If one or more spectrum analyzer assemblies has been replaced or repaired, related adjustment
procedures should be done prior to performing the operation verification. Refer to the
“Adjustments and Tests for Replace” or Repaired Assemblies” table in Chapter 6 when an
assembly is replaced or repaired for u list of the required adjustments. It is important that
adjustments are performed in the order indicated to ensure that the instrument meets all of
its specifications. -

Most adjustments require access to the interior of the spectrum analyzer.

Commands within parenthesis after a softkey, for example (ON),‘ are used throughout this
chapter to indicate the part of a softkey that should be underlined when the key is pressed.

Warning The spectrum analyzer contains potentially hazardous voltages. Refer to the
safety symbols provided on the spectrum analyzer, and in the general safety
° instructions in this manual, before operating the unit with the cover removed.

Ensure that safety instructions are strictly foliowed. Failure to do so can result
in severe or fatal injury.

Before You Start

There are three things you must do before attempting the adjustment procedures in this
chapter: )

s Familiarize yourself with the safety symbols marked on the spectrum analyzer, and read
the general safety instructions and the symbol definitions given in the front of the Service
Manual.

s Allow the spectrum analyzer to warm up at least 30 minutes at room temperature.

Note The spectrum analyzer must be allowed to stand at room temperature at least
d 2 hours prior to the 30 minute warm-up.

» Read the rest of this section.
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Contents

The adjustments contained in this chapter are listed below in Table 2-1.

Table 2-1. HP B595A Spectrum Analyzer Adjustments

Adjustment ,
Number Adjustment Name
1 Power Supply
2 Display
3 Sampler Match
4’ | 10 MHz Reference (Standard)
5 10 MHz Reference (Option 004)
6 Cr;'stal and LC Bandwidth Filter
7 Cai Attenuator Error Correction
8 Log and Linear Amplifier
9 CAL FREQ Adjustment Routine
10 CAL AMPTD Adjustment Routine
11 CAL YTF Adjustment Routine
12 CAL MXR Adjustment Routine
13 Third Converter aﬁd Second IF Bandpass
14 Comb Generator
" 15 Frequency Response
16 Time and Date )
17 First LO Distribution Amplifier Adjustment (Option 009, 010)

18 BITG Power Level Adjustments (Option 010)
19 Tracking Oscillator Adjustment (Option 010)
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Recommended Test Equipment

Each adjustment procedure includes a list of the equipment and accessories required for that
adjustment. Table 1-4 lists the recommended test equipment needed to maintain and adjust
the spectrum analyzer. Although Hewlett-Packard equipment is recommended, equivalent
equipment may be used, provided it meets the critical specifications shown in Table 1-4.

Abnormal Indications During Adjustment

If the indications received during an adjustment do not agree with the normal conditions given
in the adjustment procedures, a fault exists in your spectrum analyzer. The fault should be
repaired before proceeding with any further adjustments. Refer to the troubleshooting and
repair information in Chapter 6 of this manual.

Periodically Verifying Calibration

The spectrum analyzer requires periodic verification of operation. Under most conditions

of use, you should test the spectrum analyzer at least once a year. To verify spectrum
analyzer operation and calibration completely, you should run the entire set of performance
tests indicated in the HP 8594A/8595A Spectrum Analyzer Installation and Verification
Manual. When test results show proper operation-and calibration, no adjustments are needed.
However, if test results indicate that the instrument does not meet specifications, the cause

. should be determined and rectified. Refer to the troubleshooting information in Chapter 6
before attempting recalibration.

Standard-Value Replacement Components

The following tables provide part numbers for standard-value replacement components used in
the adjustment procedures.

a Table 2-2 lists standard value replacement capacitors.
s Table 2-3 lists standard value replacement resistors, 0.125 W.
u Table 2-4 lists standard value replacement resistors, 0.5 W.
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! o | Table '2-2. Standard Value Replacement Capacitors

Capacitors

Type: ‘Dipped Mica
Range: 27 to 470 pF
Tolerance: £5%

CD

CD

: Type: Tubular
‘ . .Range: 1 to 24 pF
‘ ’ _ Tolerance: 1 to 9.1 pF = +0.25 pF
11 : "/ 10 to 24 pF = 5%
: Value (pF) [ HP Part Number
| . 1.0 0160-2236
\ 1.2 0160-2237
1.5 0150-0091
g 18 0160-2239
| 2.0 0160-2240
: , 22 | 0160-2241
: 24 0160-2242
2.7 0160-2243
3.0 0160-2244
3.3 0150-0059
3.6 0160-2246
3.9 0160-2247
43 0160-2248
4.7 0160-2249
5.1 0160-2250
5.6 0160-2251
6.2 0160-2252
6.8 0160-2253
75 | 0160-2254
8.2 0160-2255
! 9.1 0160-2256
L : 10.0 0160-2257
' 11.0 0160-2258
| 12,0 ~ 0160-2259
' 13.0 0160-2260
15.0 0160-2261
16.0 0160-2262
18.0 0160-2263
20.0 0160-2264
220 0160-2265
24.0 0160-2266

B WM = D WO 00U RN O WO =] NN O 000D~ = 00O 0D

Value (pF) | HP Part Number
27 0160-2306
30 0160-2199
33 0160-2150
36 10160-2308
39 0140-0190
43 0160-2200
47 0160-2307
51 0160-2201
56 0140-0191
62 - 0140-0205
68 " 0140-0192
75 0160-2202
82 0140-0193
91 0160-2203
100 0160-2204
110 0140-0194
120 0160-2205
130 0140-0195
150 0140-0196
160 0160-2206
180 0140-0197
200 0140-0198
220 0160-0134
240 |  0140-0199°
270 0140-0210
300 0160-2207
330 0160-2208
360 0160-2209
390 " 0140-0200
430 0160-0939
470 0160-3533

O OB N NN = = O WO O OVO0D ] RO 0O W

2-4 Adjustment Procedures




Table 2-3. Standard Value Replacement Resistors, 0.125 W

Resistors

Wattage: 0.125 at 125°C

Type: Fixed-Film
Range: 10Q to 464 kQ2

Tolerance: £1.0%

Value (Q)

HP Part Number |CD

Value (1)

HP Part Number |CD

10.0
11.0
12.1
13.3
14.7
16.2
17.8
19.6
21.5
23.7
26.1
28.7
31.6
34.8
38.3
422
46.4
51.1
56.2
61.9
68.1
75.0
82.5
90.9
100
110
121
133
147
162
178
196
215
237
261
287
316
348
383

0757-0346
0757-0378
0757-0379
0698-3427

" 0698-3428

0757-0382
0757-0204
0698-3429

© 0698-3430

0698-3431
0698-3432
0698-3433
0757-0180
0698-3434
0698-3435
0757-0316
0698-4037
0757-0394
0757-0395
0757-0276
0757-0397
0757-0398
0757-0399
0757-0400
0757-0401
0757-0402
0757-0403
0698-3437
0698-3438
0757-0405
0698-3439
0698-3440
0698-3441
0698-3442
0698-3132
0698-3443
0698-3444
0698-3445
0698-3446

2
0
1
0
1
6
9
2
5
6
7
8
2
9
0
6
0
0
1
7
3
4
5
9
0
1
2
2
3
4
4
7
8
9
4
0
1
2
3

422
464
511
562
619
681
750
825
909
1.0K
1.1K
1.21K
1.33K
147K
1.62K
L 1.78K
1.96K
2.15K
237K
261K
287K
3.16K
348K
3.83K
4.22K
464K
511K
5.62K
6.19K
6.81K
7.50K
8.25K
9.09K
10.0K
11.0K
12.1K
13.3K
147K
16.2K

0698-3447
0698-0082
0757-0416
0757-0417
0757-0418
0757-0419
0757-0420
0757-0421
0757-0422.
0757-0280
0757-0424
0757-0274
0757-0317
0757-1094
0757-0428
0757-0278
0698-0083
0608-0084
0698-3150.
0698-0085
0698-3151
0757-0279
0698-3152
0698-3153
0698-3154
0698-3155
0757-0438
0757-0200
0757-0290
0757-0439
0757-0440
0757-0441
0757-0288
0757-0442
0757-0443
0757-0444
0757-0289
0698-3156
0757-0447

thHOOMQﬂ#U‘NWHOQQ:ON'OO@O@H@ﬂmnlw@&wowmﬂﬂ#
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Table 2-3. Standard Value Replacement Resistors, 0.125 W (continued)

Resistors
Type: Fixed-Film
Range: 109 to 464 kQ
Wattage: 0.125 at 125°C
; Tolerance: +1.0%

Value (2) | HP Part Number { CD| |Value () [ HP Part Number |CD
17.8K 0698-3136 | 8 100K 0757-0465 6
19.6K 0698-3157 3 110K 0757-0466 7
21.5K 0757-0199 3 121K 0757-0467 8
23.7K 0698-3158" 4 133K 0698-3451 0
26.1K 0698-3159 5 147K 0698-3452 1
28.7K 0698-3449 6 162K 0757-0470 3
31.6K 0698-3160 8 178K 0698-3243 8

-34.8K 0757-0123 3 196K 0698-3453 2
38.3K 0698-3161 9 215K 0698-3454 3
42.2K 0698-3450 9 237K 0698-3266 5
'46.4K 0698-3162 0 261K 0698-3455 4
51.1K 0757-0458 7 287K 0698-3456 5
56.2K 0757-0459 8 316K 0698-3457 6
61.9K 0757-0460 1 348K 0698-3458 7
68.1K 0757-0461 2 383K 0698-3459 8
75.0K 0757-0462 3 |4 422K 0698-3460 1
82.5K 0757-0463 4 464K 0698-3260 9
90.9K 0757-0464 5
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Table 2-4. Standard Value Replacement Resistors, 0.5 W

Resistors

Type: Fixed-Film

Range: 100 to 1.47 MQ
Wattage: 0.5 at 125°C

Tolerance: £1.0%

Value (Q?)

HP Part Number {CD| | Value ()

HP Part Number | CD

10.0.
11.0
12.1
133
147
16.2
17.8
19.6
215
23.7
26.1
28.7
31.6
348
38.3
42.2
46.4
51.1
56.2
61.9 -
68.1
75.0
82.5
90.0
100
110
121
133
147
162
*178
196
215
237
261
287
316
348

0757-0984
0575-0985
0757-0986
0757-0001
0698-3388
0757-09¢"
0698-335.
0698-3390
0698-3391
0698-3392
0757-0003
0698-3393
0698-3394
0698-3395
0698-3396
0698-3397
0698-3398
0757-1000
0757-1001
0757-1002
0757-0794
0757-0795
0757-0796
0757-0797
0757-0198
0757-0798
0757-0799
0698-3399
0698-3400
0757-0802
0698-3334
0757-1060
0698-3401
0698-3102
0757-1090
0757-1092
0698-3402
0698-3403

4 383 .
5 422
6 464
6 511
2 562
9 619
3 681
6 750
7 825
8 909
8 1.00K
9 1.10K
0 121K
1 1.33K
2 147K
3| 1-162K
4 1.78K
7 1.96K
8 2.15K
9 237K
4 261K
5 2.87K
6 3.16K
7 3.48K
2 3.83K
8 4.22K
9 4.64K
5 5.11K
9 5.62K
5 6.19K
8 6.81K
9 7.50K
0 8.25K
8 9.09K
5 10.0K
7 12.1K
1 13.3K
2 14.7K

0698-3404 | 3
0698-3405 | 4
0698-0090 | 7
0757-0814 | 9
0757-0815 | 0
- 0757-0158 | 4
0757-0816 | 1
0757-0817 | 2
0757-0818 * | 3
0757-0819 | 4
07570159 | 5
0757-0820 | 7
0757-0821 | 8
0698-3406 | 5
0757-1078 | 9
0757-0873 | 0
0698-0089 | 4
0698-3407 | 6
0698-3408 | 7
0698-3400 | 8
0698-0024 | 7
0698-3101 | 7
0698-3410 |1
0698-3411 | 2
0698-3412 | 3
0698-3346 | 2
0698-3348 | 4
0757-0833 | 2
0757-0834 | 3
0757-0196 | 0
0757-0835 | 4
0757-0836 | 5
0757-0837 | 6
0757-0838 | 7
0757-0839 | 8
0757-0841 | 2
0698-3413 | 4
0698-3414 | 5
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Table 2-4._ Standard Value Replacement Resistors, 0.5 W (continued)

Resistors
Type: Fixed-Film
Range: 109 to 1.47 MQ
Wattage: 0.5 at 125°C
Tolerance: +1.0% ,

Value () | HP Part Number |CD| |Value (1) | HP Part Number | CD
16.2K 0757-0844 & 162K 0757-0130 2
17.8K 0698-0025 8 178K 0757-0129 9

- 19.6K 0698-3415 6 196K 0767-0063 0

21.5K 0698-3416 7 215K 0757-0127 7
237K | = 0698-3417 8 237K 0698-3424 7
26.1K 0698-3418 9 261K 0757-00684 1
28.7K -0698-3103 9 287K 0757-0154 | 0
31.6K _ 0698-3419 0 316K 0698-3425 8
348K 0698-3420 3 348K 0757-0195 9
38.3K 0698-3421 4 383K 0757-0133 5
42.2K 0698-3422 ) 422K . 0757-0134 6
46.4K 0698-3423 6 464K '0698-3426 9
31.1K 0757-0853 6 511K 0757-0135 7
56.2K | 0757-0854 7 562K 0757-0868 3
61.9K 0757-0309 7 619K 0757-0136 8
68.1K 0757-0855 8 | 4 681K 0757-0869 4
75.0K 0757-0856 9 750K 0757-0137 9
82.5K 0757-0857 0 825K 0757-0870 7
90.9K 0757-0858 1 909K 0757-0138 0
100K 0757-0367 7 M 0757-0059 4

- 110K 0757-0859 2 1.1IM 0757-0139 1
121K 0757-0860 5 1.21M 0757-0871 . 8
133K '0757-0310 0 1.33M 0757-0194 - 8
147K 0698-3175 5 14™ 0698-3464 $
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1.-Power Supply

1. Power Supply

Description
The +5.1 V power suﬁply is adjusted for +5.1 V £0.05 V using a digital voltmeter.

Equipment
Test Equipment
Digital Multimeter .....c..covevenumeerrueserainnnaaeeeecceeene HP 3456A

DMM Test Leads .....oceeeiirienrarenscciosonenencassnsnnces HP 34118A

Adjustment Procedure

1. Turn the spectrum analyzer switch to OFF. Remove the instrument cover assembly.
Refer to the “Instrument Cover” removal procedure in Chapter 3 of this manual.

9. Connect the DMM test leads from the chassis (ground) to A16TP403. See Figure 2-1.

Figure 2-1. A16 Power Supply Test Point Location

3. Turn the spectrum analyzer switch to ON. Adjust the +5.1 V adjustment (earlier
units are labeled +5.2 V), for a voltage reading of +5.1 V £0.05 V (see Figure 2-2).
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1. Power Supply

5.1V ADJUSTMENT

\

45 415 45 <12

Figure 2-2. Power Supply Adjustment Location

4. The +15 V, =15 V, 412 V power supplies may be checked for proper operation. Refer to
Table 2-5.

Table 2-5. Power Supply Tolerances

Power Supply | Test Point [ Specification

+5.1V |A16TP403| +5.1V £0.05V
1+412.0 v* A16TP404|+12.0 V £0.60 V
+15.0 V* A16TP401|+15.0 V £0.30 V
~15.0 V* A16TP402|-15.0 V £0.75 V

* These power supplies cannot be adjusted.
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2. Display

2. Display

Description

k=

The horizontal and vertical display positions are adjusted using ]
] "POSITION. These positions are then stored in nonvolatile memory.

There are two focus adjustments, fine and coarse. The fine adjustment is located on the left
side of the display assembly and can be accessed with the instrument cover on or off. The
coarse adjustment is located on the rear of the display assembly and can only be adjusted
with the instrument cover off. '

Adjustment Procedure

Display Position
1. Press the following spectrum analyzer keys to adjust the horizontal position:

() HORE 1 of 3
ORT HORZ POSITION

2. Rotate the knob until the display is centered horizontally.
3. Press the following spectrum analyzer softkey-to adjust the vertical position:
4. Rotate the knob until the display is centered vertically.

5. Press the following spectrum analyzer keys to store the horizontal and vertical position
values into nonvolatile analyzer memory:

CAL STORE

Fine Focus Adjustment
6. Adjust the front panel INTENSITY control for a comfortable viewing intensity.

7. Use an adjustment tool to access the fine focus adjustment. See Figure 2-3. Adjust as
necessary for a focused display. If one of the end-stops of the fine focus adjustment is
reached, proceed with the “Coarse Focus Adjustment” section.
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2. Display

FINE FOCUS ADJUSTMENT

FINE FOCUS ADJUSTMENT

'Figure 2-3. Fihe Focus Adjustment Location

Coarse Focus Adjustment

8. Turn the spectrum analyzer switch to OFF. Remove the instrument cover assembly.
Refer to the “Instrument Cover” removal procedure in Chapter 3 of this manual.

9. Turn the speétrum analyzer (UNE) switch to ON.
10. Center the fine focus adjustment. Refer to Figure 2-3 for the adjustment location.

11. Adjust the coarse focus adjustment for the best possible focus.
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2. Display

Note There are two ways to access the coarse focus adjustment without removing
the display. Both may require a concentrated light source, such as a flashlight.
d 1. Bend an adjustment tool at a 90° angle. Looking at the top of the '

spectrum analyzer, locate the coarse focus adjustment through the back
‘access hole of the display assembly.. Refer to Figure 2-4 and Figure 2-5.
Engage the adjustment tool and rotate the adjustment in small increments
until the desired focus is obtained.

2. Using a thin, narrow, insulated adjustment tool, approach the adjustment
at a 90° angle through the oval access hole on the top of the display
assembly. See Figure 2-4.
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2. Display
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Figure 2-4. Coarse Focus Adjustment Location
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ADJUSTMENT

OO0 0000 O0O0
OO0 000 O0O0.0
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2. Display

Figure 2-5. Coarse Focus Adjustment Location (Rear View of Display Assembly)
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3. Sampler Match

Description

The match between the sampling oscillator and the sampler is optimized by first setting the
sampling-oscillator frequency for midrange, then adjusting the sampler-match adjustment for
maximum dc volts as read on a digital multimeter.

Equipment
Test Equipment -
Digital Multimeter .......civitiiiiiiiriiiiniiieentieennienenns HP 3456A
DMM Test Leads .......................................... HP 34118A

Adjustment Procedure

1. Turn the spectrum analyzer (3] sthch to OFF. Remove the instrument cover assembly.
Refer to the “Instrument Cover Removal” procedure in Chapter 3 of this manual.

2. Turn the spectrum analyzer switch to ON.

3. Set the center frequency of the spectrum analyzer to 194 MHz. This forces the sa.mplmg
" oscillator to 288 MHz which is approximately the center of its range. :

4. Connect the DMM from chassis ground to A25TP1. Refer to Figure 2-6.

5. Adjust A25C107 for maximum voltage as read-on the DMM. This voltage must be between

+15V £1.0V.

*6. Measure the voltage at A26TP2. It should be —1.5 V £1.0 V. If it is not, readjust
A25C107 until a compromise is established between the two test points, such that the
voltage specifications of steps 5 and 6 are met. The absolute value of the final voltages in
steps 5 and 6 should not be greater than 0.75 V.
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3. Sampler Match
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Figure 2-6. A25 Counter Lock Assembly Test Points
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4. 10 MHz Reference (Standard)

Description
The internal 10 MHz time base is adjusted for frequency accuracy.
This procedure does not .adjust for long-term drift or aging rate.

Only short-term accuracy is adjusted.

A frequency counter is connected to the CAL OUT, which is locked to the 10 MHz reference.

This yields better effective resolution.
The time base is adjusted for a frequency of 300 MHz as read by the frequency counter.

Equipment

" Test Equipment
Microwave Frequency Counter ............ccovviaenianns ceeeees "HP 5343A
Frequency Standard .........cceeieeiieiiiiiieieiiienieiananens HP 5061A

Adjustment Procedure

1. Connect the equipment as shown in Figure 2-7.

FREQUENCY
STANDARD
SPECTRUM ANALYZER M1CROWAVE e
FREQUENCY COUNTER r 7
l[__l'——— = SGoos —
£ onoms WEXT FREQ
E ::ZQ: pod bEeD . SYo
coo © gop oop * O
c0CE oe(r?ug‘é‘g g Sre e o ﬁ . f X
CAL out .10 Mz - 500 MH2 I J 10 WHz
INPUT
BNC CABLE ASSEMBLY BNC CABLE ASSEMBLY : '
Figuré 2.7. 10 MHz Reference Adjustment Setup
Note . To properly adjust the time base, a frequency standard with a better time
‘ ' base accuracy than that of the spectrum analyzer is required.
2. Set the HP 5343A controls as follows:"
509 JIMO (oo iieitintiiesata et 50Q Impedance
10 Hz-500 MHz/500 MHz-18 GHz ...........c..enten eeenan 10 Hz-500 MHz
SAMPLE RATE ...viiiiiirirannenstenennercasnssnanescencnons Midrange
FREQUENCY STANDARD .....c.civiivniiinnneenennnnnnn EXTERNAL
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4. 10 MHz Reference (Standard)

‘ E 3. Press the following spectrum analyzer keys:

) - 2001 @

4. A number will be displayed in the active function blo
This is the setting of the DAC (0 to 255) which controls the frequency of the internal time
base. Use the knob or keyboard to change the DAC setting until the frequency counter
reads 300 MHz +75 Hz (+0.25 ppm).

5. Once the time base has been adjusted for minimum sideways movement press
ki . The new DAC number is now stored in nonvolatile memory.
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5. 10 MHz Reference Adjustment (Option 004)

Note Replacement oscillators are factory adjusted after a complete warmup and

after the specified aging rate has been achieved. Readjustment should not be
d necessary. after oscillator replacement, and is not recommended.

Description

The frequency of the internal 10 MHz frequency reference is compared to a known frequency
standard and adjusted for minimum frequency error. This procedure does not adjust

the short-term stability or long-term stability of the 10 MHz Ovenized Crystal Oscillator
(OCXO), which are determined by characteristics of the particular oscillator and the
environmental and warmup conditions to which it has been recently exposed. The spectrum
analyzer must be ON continuously for at least 24 hours immediately prior to oscillator
adjustment to allow both the temperature and frequency of the oscillator to stabilize.

Equipment
Test Equipment

Frequency Standard ............ccooninen, any 10 MHz frequency standard with
: the accuracy of £10729, such as the
HP 5061B Cesium Beam Standard

Frequency Counter .............c.coovns e neaes e HP 5334A/B
Cable '
BNC cable, 122 cm (48 in) (2 required) .........ccoiiiiiiiaioinen HP 10503A

Adjustment Procedure

Note The spectrum analyzer must be ON continuously for at least 24 hours

immediately prior to oscillator adjustment to allow both the temperature and
d frequency of the oscillator to stabilize. Failure to allow sufficient stabilization .

time could result in oscillator misadjustment.

1. Place the spectrum analyzer on its side as shown in Figure 2-8 and set the LINE switch of
the spectrum analyzer to ON. ' :

2. Allow the spectrum analyzer to remain powered ON and undisturbed for at lea.st.24,
hours, so that both the temperature and frequency of the OCXO can stabilize.

3. Connect the frequency standard to the frequency counter rear-panel TIMEBASE IN/OUT
connector. Refer to Figure 2-8.

4. Disconnect the jumper between the 10 MHz REF OUTPUT and EXT REF IN jacks
on the spectrum analyzer rear panel. Connect a BNC cable between the 10 MHz REF
OUTPUT jack and INPUT A on the frequency counter.
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5. 10 MHz Reference Adjustment (Option 004)

SPECTRUM ANALYZER

TIME BASE -
ELECTRONIC ‘
"0 etz counter &V

REF
OQUTPUT

FREQUENCY
STANDARD

ooo O
Jooos O
ocoa O

o
080 pgoms a

<O

INPU

BNC CABLE BNC CABLE

Flgure 2-8. Precision Frequency Reference Setup

Set the frequency counter controls as follows:
FUNCTION/DATA . .tuneirinaseseeiinnionnnnsrsessanaenanns FREQ A
INPUT A: .
K10 AT TN o tititineeeerenrensessonssassssssosvadosantasssesnn OFF
) o R LR XD, ... OFF (DC coupled)
O Z ooveririirnnreinein et OFF (1 MQ input impedance)
AUTO TRIG ovvvrerveenrieacncnsasanssnsssscastansasonanssasosans ON
100 KHZFILTER A ovvitiivirernerninrvennnnonssesssansasasasanees OFF

INT/EXT switch (rear panel) .......... Fe v reeeeneanes EXT

. On the frequency counter,

Select a 1 second gate time by pressing:
(GaTE TIME) 1 {GATE TIME)
Offset the displayed frequency by —10.0 MHz by pressing:
MATH (SELECT/ENTER) (CHS/EEX] 10 (cHsJEEX) 6 (SELECT/ENTER) (SELECT/ENTER]

The frequency counter should now display the difference between the frequency of the
INPUT A signal and 10.0 MHz with a displayed resolution of 10 MHz (0.010 Hz).

7. Locate the FREQ ADJ control. See Figure 2-9. Remove the dust cap screw.

10.

11.

_ Use a nonconductive adjustment tool to adjust the FREQ ADJ control on the OCXO for

a frequency counter indication of 0.00 Hz.

. On the frequency counter, select a 10 second gate time by pressing 10

(GaTE TME). The frequency counter should now display the difference between the
frequency of the INPUT A signal and 10.0 MHz with a resolution of 0.001 Hz (1 MHz).

Wait at least 2 gate periods for the frequency counter to settle, and then adjust
the FREQ ADJ control on the OCXO for a stable frequency counter indication of
0.000 £0.010 Hz. .

Replace the dust cap screw on the 0CXO.
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5. 10 MHz Relerence‘Adjustmeni (Option 004)

Figure 2-9. Oven Reference Adjustment Location
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6. Crystal and LC Bandwidth Filter

6. Crystal and LC Bandwidth Filter -

Description

The crystal and LC bandwidth filter circuits are adjusted for symmetry, center frequency, and
peak amplitude.

First, correction constants are turned off. This allows for uncorrected 3 dB resolution
bandwidth centering and amplitude adjustments.

New corrections are then generated by running the CAL FREQ and CAL AMPTD
adjustment routines.

Equipment
Test Equipment
Crystal Shorts (set 0f 8) . ..covvunerarenneicrnamnarenereenees HP 5062-4855
Cable
"BNC Cable, 23 cm (9D) .eevvnennernnirnerescneeuinnannanene: HP 10503A

| Adjustment Procedure

1. Turn the spectrum analyzer switch to OFF. Remove the instrument cover assembly.
Refer to the “Instrument Cover” removal procedure in Chapter 3 of this manual.

2. Turn the spectrum analyzer switch to-ON.

3. Press the following spectrum analyzer keys:

WoRE 1768 s
CORRECT:ON_OFF (OFF)

CryStal Alignment
4. Connect the CAL OUT to the INPUT 509 with the BNC cable.

5. Press the following spectrum analyzer keys:

(FrEavENEY) 300 ()

(e 10 ()

(Siena TracK) (ON)
200 (uhin)
(AMPLITUDE) 20 _l_ —dBm)

6. Press (AMPLITUDE), then use the knob to place the signal at the sixth graticule line from
the bottom.
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6. Crystal and LC Bandwidth Filter

7. Press the following spectrum analyzer keys:

(OFF)

30
Caution Shorting the crystal test points to ground may permanently damage the
bandwidth board assembly. If you make your own shorts, it is advisable to
“ insulate the-bare wires and connectors.

8. Connect the crystal shorts (through the access holes on the cover) across the following

pairs of test points:

A13TP1 and A13TP2
A11TP1 and A11TP2
A11TP4 and A11TP5

9. Adjust A13C54 CTR for minimum signal amplitude. Then adjust A13C38 SYM and
A13C54 CTR for a centered and symmetrical bandpass response as shown in Figure 2-10.

V4
REF -17.4 ¢gBm

ATTEN 10

R 200, pogg i

PEAK
LIN

RES PW
30 kHz

WA SB ‘
SC FC e

N
™~

CENT EEEngW 098

MH
3kHZz

VBW 38 kHz

SPALRPL ot

Figure 2-10. Crystal Symmetry and Centering

10. Remove the crystal short from A13TP1 and A13TP2 and connect it across A13TP4 and

A13TPS.

11. Adjust A13C25 CTR for minimum signal amplitude. Then adjust A13C15 SYM and

A13C25 CTR for a centered and symmetrical bandpass response.

12. Remove the crystal short from A11TP4 and A11TP5. Connect the short across A13TP1

and A13TP2.
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6. Crystal and LC Bandwidth Filter

13. Adjust A11C54 CTR for minimum signal amplitude. Then adjust A11C38 SYM and
A11C54 CTR for a centered and symmetrical bandpass response.

14. Remove the crystal short from A11TP1 and A11TP2. Connect the short across A11TP4
and A11TPS.

15. Adjust A11C25 CTR for minimum signal amplitude. Then adjust A11C15 SYM and
A11C25 CTR for a centered and symmetrical bandpass response.

16. Remove the crystal shorts and press the following spectrum analyzer keys:

,-
(ON)
50 (s
(OFF)
3(eia)
30 (&)
17. Verify that the MARKER A frequency does not exceed 3 kHz. If the signal shift is out of
‘tolerance, repeat steps 4 through 17. g

18. Press the following spectrum analyzer keys:

LC Alignment Procedure

19. To access the LC dip capacitors C17 and C47, remove the covers from the A1l and A13
assemblies. See Figure 2-11. '

20. Press the following spectrum analyzer keys:

(Bw) 100 (ttz)
(sPan) 5 (tiz)

21. Short A11TP3, A11TP6, and A13TP3 to ground to widen all but one of the LC filter
poles.

Caution Use a tool with a nonmetallic body to make the LC dip adjustment.
‘ _ Shorting components to ground may result in permanent damage to the
bandwidth board assembly.

99. Center the signal on the spectrum analyzer display by pressing and
(ON). Then adjust A13C47 LC dip for a minimum signal amplitude.

23. Move the short from A13TP3 to A13TP6 and adjust A13C17 LC dip for a minimum
signal amplitude.

24. Move the short from A11TP3 to A13TP3 and adjust A11C17 LC dip for a minimum
signal amplitude.

25. Move the short from A11TP6 to A11TP3 and adjust A11C47 LC dip for a minimum
signal amplitude.
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6. Crystal and LC Bandwidth Filter

| of ' : )‘o

D O @ @ ® -
'SET_LIN SLOPE G4 G5 TP1 -30db CB TP3 TP4 —10db
P C 908 QRO QI9TTY ©
o, R10 R34 R3dy GR33R30 8_R27 ~_R
@ Shroem Y Y
' 1P1.1P2 045 czs czs TP3 R31 R26 TP‘ TPS ¢38 cs4 C45 T°6
D @ @ . 9@ @ @®®
SYM CTR LC CTR Xth Lc SYM CIR LC CTR
m
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V U
600 MHz/ 600 MHz CAL CAL OUT CNTR L unur.n ADJ " 321.4 MHz
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Figure 2-11. LC Dip Location

LC Centering Adjustment

26. Reinstall the covers on the A1l and A13 assemblies. Short A11TP3, A13TP6, and
A13TP3 to ground. Press the following spectrum analyzer keys:

EW 30 @)
GEan) 200 ()
(GisnaL TRACK) (OFF).
EW10E

Note The center frequency of the 100 kHz bandwidth is referenced to the 30 kHz

8 “bandwidth. During this procedure it is advisable to switch to the 30 kHz
v ' bandwxdth occasionally and recenter it using (PEAK SEARCH) ¥A!

27. Adjust A11C45LC CTR for maximum signal at center-screen.

28. Move the short from A11TP3 to A11TP6 and adjust A11C23 LC CTR for maximum
signal at center-screen.
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6. Crystal and LC Bandwidth Filter

29. Move the short from A13TP6 to A11TP3 and adjust A13C45 LC CTR for maximum
signal at center-screen.

30. Move the short from A13TP3 to A13TP6 and adjust A13C23 LC CTR for maximum
signal at center-screen.

31. Disconnect all the shorts from A11 and A13 bandwidth board assemblies.

LC Amplitude Adjustment
32. Press the following spectrum analyzer keys:

3 (wes)
2 (o).
33. Press and adjust the signal level one division down from the top graticule
using the knob.

34. Press the following spectrum analyzer keys:

(ON)
100 (hz)

35. Adjust A11R26 LC and A13R26 LC equally for a MARKER A amplitude of 0 dB.

Note Each potentiometer should be adjusted to accomplish one-half of the necessary
increase in signal amplitude. If A11R26 or A13R26 reaches its limit, recenter
# both potentiometers and repeat steps 32 through 35. .

Final LC Centering Adjustment

36. Press the following spectrum analyzer keys:

30 (knz)
1000k
WARKER
100 (iz)
37. Make final adjustments by adjusting A11C23, A11C45, A13C23, and A13C45 in
succession to peak the amplitude of the marker at center-screen.

38. Repeat steps 36 and 37 until the 30 kHz and 100 kHz bandwidths are centered in relation
to each other.

39. Press the following spectrum analyzer keys:

6 30 &)

b

MARKER DELTA MARKER DELTA

3
13

&) 100 @)

40. Verify that the MARKER A frequency does not exceed 10 kHz.
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6. Crystal and LC Bandwidth Filter

If the signal shift is out of tolerance, repeat steps 26 through 39.

Crystal Amplitude Adjuétment

41.

42.

Press the following speétrum analyzer keys:

(&%) 30 (&)
(sean) 10 (ka)

_N)\L TRACK) (ON)

) 1 ().
Adjust A11R31 XTL and A13R31 XTL equally for a MARKER A amplitude reading
of 0 dB. '

Note Each potentlometer should be adjusted to accomplish one-half of the necessary
6 , * increase in signal amplitude. If A11R31 or A13R31 reaches its limit, recenter

both potentiometers and repeat steps 41 and 42.

Final BW Amplitude Check

43,
44,

" 45.

46.

Run the “CAL FREQ Adjustment Routine” and the “CAL AMPTD Adjustment
Routine”.

Remember to press :
nonvolatile memory.

( after the completion of the routines to store data in

Press the following spectrum analyzer keys to verify that the bandwidth a.mphtude
correctxons are within specifications:

Refer to the BW-AMP column of the spectrum analyzer display to locate the XTAL
and LC bandwidth amplitude-correction numbers of the spectrum analyzer. All LC and
XTAL bandwidth readings should be between —0.8 dB to +0.5 dB. Refer to Figure 2-12
for an example of the analyzer display. Table 2-6 shows the XTAL and LC bandwidth
amplitude-correction numbers, using the readings of Figure 2-12 as an example.
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6. Crystal and LC Bandwidth Filter

CAL FREOQ
MISC—FREQ RL-VENR ERR BW-AMP LC-XTAL SGAIN RFATN & AMPTD
30000000C 200 -0.08 ©.00 0 255 0.06 0.07
126659000 200 —0.06 0.00 0 255 000 0.00 CAL
54820328 200 0.10 0.00 0 255 0.34 0.11 FREQ
21641733 200 0.03 0.00 ¢ 255 0.27 ©0.07
0.000203847 200 0.07 0.00 0 130 0.4 0.%12 CAL
0.000001009 161 0.18 0.46 0 2585 0.33 0.01 AMPTD
1079753938 161 0.18 0.06 0229 0.31 0.1§
2 161 0.18 ~0.02 O 165 0.24 0.16
0 161 0.18 0.00 ©0 102 0.19
0 167 0.18 0.00 O 32 0.20
0.059218585 200 0.00 —0.27 47 255 1.785329103
0 200 0.00 -0.40 103 255 1.B12812941 : CAL
-9 200 0.00 —D.43 166 255 1.669230988 STORE
1 200 0.00 -0.47 225 255 1.802058887
1 200 0.00 —0.54 240 255 1.681241035
€5 200 0.00 ~0.17 35 255 1.924278021% ggkg
1

Figure 2-12. Displayed Calibration Data

Table 2-6. Bandwidth Amplitude-Correction Map

Resolution BW-AMP
Bandwidths | Correction Numbers
not used - 0.00
not used 0.00
not used 0.00
not used 0.00
XTAL: 9 kHz| 0.00
300 Hz 0.46
1 kHz 0.06
3 kH:z —~0.02
10 kHz 0.00
30 kHz 0.00
LC: 100 kHz -0.27
300 kHz -0.40
1 MHz -0.43
3 MH:z -0.47
5 MH:z -0.54
120 kHz -0.17
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6. Crystal and LC Bandwidth Filter

47. If the difference between the bandwidth amplitude-correction numbers of the 30 kHz
XTAL and 3 MHz LC is greater than 0.8 dB, pad A11R8 or A13R8 and repeat the

Final BW Amplitude Check. Refer to the Component Level Information Package for the

- location of A11R8 and A13R8

Note If the 30 kH.zAXTAL bandwidth amplitude correction is greater than the
3 MHz LC bandwidth correction, increase the va.!ue of A11R8 or A13RS.
i. If the 3 MHz LC bandwidth amplitude correction is greater than the 30 kHz -

XTAL bandwidth correction, decrease the value of A11R8 or A13RS.

48. If just the 100 kHz LC amplitude is out of range, repeat steps 23 through 38 and steps 43
through 46.

49. If the 1 kHz XTAL amplitude is out of the above range, repeat steps 41 through 46.
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7. Cal Attenuator Error Correction

7. Cal Attenuator Error Correction

Description

The A12 Amplitude Control assembly has one 10 dB and two 20 dB nonadjustable ampliﬁers.
It also has 1 dB, 2 dB, 4 dB, 8 dB, and 16 dB attenuators which are correctable. The 16 dB
step is not used at this time.

The attenuator error correction procedure involves disabling the attenuator correction
constants, determining the attenuator step errors, and entering the new correction constants
into the spectrum analyzer memory.

Note The accuracy of the amplitude control attenuator is critical to the proper

calibration of the instrument; therefore, this procedure must be carefully and
: d accurately performe:
Equipment
. Test Equipment - .
" Synthesizer/Level GEnerator ............ueeeeerereruniaanennces HP 3335A
Cable .
BNC cable, 120 cm (4810) +ovvvverneereinimnirireniiieniaiann. HP 10503A
Adapter
Adapter, Type N (m) to BNC (f) ....... P HP 1250-1476

* Adjustment Procedure

1. Turn the spectrum analyzer switch to OFF. Remove the instrument cover assembly.
Refer to the “Instrument Cover” removal procedure in Chapter 3 of this manual.

2. Turn the spectrum analyzer switch to ON. .

3. Connect the 509 output of the HP 3335A to the spectrum analyzer INPUT 50Q. See
Figure 2-13. .

SYNTHES I 2ER/LEVEL SPECTRUM ANALYZER
GENERATOR A

oo 000 @
1

oo 00O o

Figure 2-13. Cal Attenuator Error Correction Setup

4. Set the frequency of the HP 3335A to 25 MHz and the output to —19 dBm.
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7. Cal Attenuator Error Corréclion
5. To turn the amphtude attenuator correction constants off, press the following spectrum
analyzer keys:

(BRESED)
MORE

- BB

1 dB Step Check
6. To measure the 1 dB step correction press the following spectrum analyzer keys:

(FREQUENCY] 25 (MH:z)
(span) 10 (mHz)
(.A’MPLITU } 1 |

(ShaL TracK) (ON) -
(20 50 )

@ .

i (MAN) 300 @)

7. Press the follov&ing spectrﬁm analyzer keys:
(PEAK SEARCH) §
(ON)

. 8. The MKR A amplitude reading should be 0.0 dB +£0.01 dB. If it is not, repeat step 7.
9. Press (AMPLITUDE) 17 (=dBm)- '

10. Set the amplitude of the HP 3335A Synthesizer to —18 dBm.

11. Press (MKR) on the spectrum analyzer.

12 Record the MKR A amplitude reading in Table 2-7. This is the 1 dB attenuator step
error of the A12 Amplitude Control assembly.
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7. Cal Attenuator Error Correction

2 dB Step Check

13. Press the following spectrum analyzer keys:

(AMPLITUDE) 16 (—dBm).

14. Set the amplitude of the HP 3335A Synthesizer to —17 dBm.

15. Press the following spectrum analyzer keys:

IPEAK SEARCH'
MER DELTA mmczn DELTA

(EENAL TRAcK) (ON)

16. MKR A amphtude reading should be 0.0 £0.01. If it is not, repeat step 15.
17..‘ Press (AMPLITUDE) 14 (Sdém).

18. Set the ampliiude of the HP 3335A Synthesizer to —15 dBm.

19. Press on the spectrum analyzer.

20. Record the MKR A amplitude reading in Table 2-7. This is the 2 dB attenuator step
error of the A12 Amplitude Control assembly. :

4 and 8 dB Step Error

21. Repeat steps 13 through 20 for-attenuator steps 4 dB and 8 dB. Use Table 2-7 for
synthesizer values and spectrum analyzer reference-level values.

Table 2-7. A12 Amplitude COntrol Assembly Attenuator Errors

Synthesizer Reference Level Attenuator

Settings (dBm) Settings (dBm) Step (dB) |- Error
Attenuator | Attenuator | Attenuator | Attenuator '

OFF ON OFF ON

~19 -18 -18 -17 1 ‘

-17 -15 -16 -14 2

-18 -14 =17 -13 4

-19 ~11 -18 -10 8
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7. Cal Attenuator Error Correction

Enter Attenuator Error Correction Data

22. Press the following spectrum analyzer keys:

PRESET
FREQUENCY '

23 When the spectrum ana.lyzer prompts you with the message ENTER CAL ATTEN ERROR,
enter the data from Table 2-7. Terminate the entry with either the (d8m) or (=dBm) key.
‘When the spectrum analyzer prompts you to enter the 16 dB step, enter 0 dBm. At the
completion of entering the 16 dB error, the spectrum analyzer will reset.

24. To confirm that the correct data is stored, access the cal attenua,tor corrections by
pressing the following spectrum analyzer keys: :

r—

Note that the cal-attenuator correction data are the first five corrections located in the‘
ERR column.
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8. Log and Linear Amplifier

8. Log and Linear Amplifier

Description

A 21.4 MHz signal is injected into an IF test board that has been inserted in place of the
first resolution bandwidth assembly, A11. The gain of the A14 Log Amplifier Assembly is
adjusted by observing the voltage at the AUX VIDEO OUT on the rear panel with a digital
multimeter.

Equipment

Test Equipment
Synthesizer/Level Generator ........coceeeserecnenssonoecennans HP 3335A
Digital Multimeter .........ccouivemminiaeeeeienanniieaenes .. HP 3456A
IF Test BOArd ....ooevveeneeneeerasacearesssscsnasosassacss HP 5062-6421

Cables '
BNC Cable, 120 cm (4810n) ..vvienineiininianennracecnnancennons HP 10503A
BNC (f) to dual banana plug .......cevvveevnreireannanene. HP 1251-2277

Test Cable ....covveverriniranensossrosesncassososacas . HP 85680-60093

Adjustment Procedure

1. Turn the spectrum analyzer switch to OFF. Remove the instrument cover assembly.
Refer to the “Instrument Cover” removal procedure in Chapter 3 of this manual.

2. Remove the first IF Bandwidth Filter assembly, A11. Install the IF test board into the
A1l slot. Turn the spectrum analyzer switch to ON.

3. Set the DMM to read dc volts.

4. Press the following spectrum analyzer keys:

FREQUENCY ..ittiiniirneeerniiruannnsnoctocarasnnonnncnes 21.4 MHz

MANUAL TUNE ..ttt iiiiiiiitiiiriennnaosesiotssnnasatsssanaseanss ON
AMPTD INCR ...ciriiiiiiieiiiiriiiinennenaanns [P 0.01 dBm

AMPLITUDE t.iiiiiiieiiiiiieeinrnnaassoscassenonscasssanes -6 dBm
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8. Log and Linear Ampiifier

6. Connect equipment as shown in Figure 2-14. Connect the output of the synthesizer to
J2 of the IF test board. Connect the DMM to AUX VIDEO OUT (located on the rear

panel). .

smmzs[zs;zéuvn
GENERATOR

SMB TO BNC
TEST CABLE

DIGITAL VOLTMETER

N

-

-
—3

TEST BOARD

¥

AUX VIDED OUTPUT
. .
L ‘(REAR RAME } -

ADAPTER

SPECTRUM ANALYZER

Figure 2-14. Log and Linear Amplifier Adjustment Setup

Log Fidelity Adjustment

7. Adjust the synthesizer knob for maximum signal amplitude on the display. Adjust the
synthesizer amplitude as necessary to keep the signal on the display.

8. Adjust the synthesizer output level for a DMM reading of 1000 mV +1.0 mV. Record the
synthesizer amplitude readout for later reference: _______ dBm

9. Press AMPTD INCR 10 dB on the synthesizer.
10. Press (LOG) on the spectrum analyzer.

11.Set the synthesizer to the level recorded in step 8 and adjust A14R23 SLOPE (refer to
Figure 2-15) for a DMM reading of 1000 mV +1 mV.
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12.

13.

14.

15.

16.
17.

18.

19.
20.

8. Log and Linear Amplitier

A14R10 A14R34 A14R23 A14R69 A14R39
o .
| B @ ® ® u
£1 \IN sdopPE G4 G5 TP1 -3Gab G TP3 TPe -104b
O O8O QNO QIS I LS ©
—~__RID R34 Raan _G¥3SRIC Ae9 R27 —_R39
< Taw FILTER A A o
© TPY TP2 pqs @25 €23 TP3IR3I1  R26 TP4 IP5 C38 (54 C45 1P6
. A
D @ © @O®
SYM CTR LC € erh Lc SYM CIR e
N A\ N~ A \ Ul
) _ Al2
AMPL | TUDE
cO O O QO#e=0Qe9
. N\
O O O O
: TPY TP2 C15 €25 €23 TP3 R31 R26 c38 Cse CAS _TP6
® o) @W]
&) PG C"‘Lkp Lc @) SYM CT LC CIR
600 MH:%MH: CAL CAL OUT~ CNTR LOCK 7 | LTER ADY 321,64 wHz
ADJ ouT  QuT Ag ADJ outT ™ 321.4 w2 INPUT
: THIRD
P 00O Q2@ © Ol
R68
@ ® @ O)
W/\/\/\L\

Figure 2-15. Log and Linear Amplifier Adjustment Location

Set the synthesizer amplitude 60 dB below that recorded in step 8 by pressing
AMPLITUDE and then pressing STEP DOWN six times. Adjust A14R10 OFFSET for
the DMM reading of 250 mV £1 mV. ' ' '

Repeat steps 11 and 12 until no further adjustment is necessary.

Set the synthesizer amplitude 30 dB below that recorded in step 8 and adjust the A14R23
SLOPE for a DMM reading of 625 mV 1 mV. "

Set the synthesizer amplitude to the level recorded in step 8 and adjust the A14R69
—30 dB for a DMM reading of 1000 mV X1 mV.

Repeat steps 14 and 15 until no further adjustment is necessary.

Set the synthesiier amplitude 10 dB below that recorded in step 8 and adjust the A14R23
SLOPE for 2 DMM reading of 875 mV +1 mV.

Set the synthesizer amplitude to the level recorded in stép 8 and adjust the A14R39
—10 dB for a DMM reading of 1000 mV +1 mV.

Repeat steps 17 and 18 until no further adjustment is necessary.

Repeat steps 11 through 19 until the limits in Table 2-8 are met.
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8. Log and Linear Amplitier

Table 2-8. Log Fidelity Check

_Synthesizer Level . | DMM Reading

) Reference from step 81000 mV x1 mV
| Reference — 10dB | 875 mV £3 mV
Reference - 20dB | 750 mV £4 mV
Reference — 30 dB | 625 mV £4 mV
Reference — 40 dB | 500 mV £5 mV
Reference — 50 dB | 3756 mV 6 mV
Reference — 60 dB | 250 mV %7 mV
Reference ~ 70 dB | 125 mV +8 mV

R Linear Output and Step Gain Adjustments

21. Press the following spectruni analyzer keys:

s

22. Set the synthesizer amplitude to the level recorded in step 8 and adjust A14R34 LIN for a _
DMM reading of 1000 mV £1 mV.

23. Make the adjustments indicated in Table 2-

9.

Table 2-9. Linear Gain Check

: ~ Synthesizer Reference
Adjust : Level Level (dBm)| DMM Reading
A14R34 | Reference from step 8 =50 1000 mV £1 mV
A14R33| Reference —10dB | —60 [ 1000 mV £5 mV
A14R30{ Reference — 20 dB -70 1000 mV 5 mV
Al4R27| Reference —30dB | =80 | 1000 mV £5 mV
N/A | Reference — 40 dB -90  [1000 mV 30 mV
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9. CAL FREQ Adjustment Routine

-9, CAL FREQ Adjustment Routine

‘Description

AL FREQ softkey. accesses an internal self-adjustment routine. The “CAL FREQ
Adjustment Routine” adjusts the spectrum analyzer to obtain frequency accuracy using CAL
OUT signal. The following adjustments are automatically performed by FAL*FREQ routine:

w Sweep time calibration.

s YTO offset and slope.

s FM coil timing constants.
@ Span attenuator.

a FM detector sensitivity.

Equipment
Cable .
BNC Cable, 20 ¢m (9in) «vovvenrrrerinenimaeiriasaruscieiones HP 10502A
Adapter ) ‘
Adapter, Type N (m) to BNC (f) ........ feeteneesarecereions HP 1250-0780

Adjustment Procedure _
1. Connect the CAL OUT to the INPUT 509 with the BNC cable. See Figure 2-16.

SPECTRUM ANALYZER

Figure 2-16. CAL FREQ Adjustment Routine Setup

2. Press the following spectrum analyzer keys:

The ?AEWI:‘REQ adjustment routine will take a few minutes to run.

The internal adjustment data will be stored in working RAM. To store this data in nonvolatile
memory, press CAL STORE .
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9. CAL FREQ Adjustment Routine

Note Interrupting'this routine may result in corrupt data being stored in RAM. If
‘ this occurs, rerun the ! adjustment routine. ‘
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10. CAL AMPTD Adjustment Routine

10. CAL AMPTD Adjustment Routine

Description

The & PTD softkey accesses an internal self-adjustment routine. The following
adjustments are automatically performed by §§

e

» The reference level is calibrated by adjusting the gain of the IF section.

a The 3 dB resolution bandwidths are adjusted. .

a Bandwidth amplitude errors are determined. Errors are corrected with video offsets.
® Step-gain and input-attenuator errors are determined. Errors are corrected with video

offsets.
s Log fidelity is checked in 1 dB steps. Errors are corrected with video offsets.

Equipment
Cable '
BNC Cable, 20 cm (90R) ..vvvvriirnninmintrnniecitannenaanes HP 10502A
Adapter
Adapter, Type N (m) to BNC (f) ...ovvniicinniiiennnnaneens HP 1250-1476

Adjustment Procedure

Note It is recommended to complete the “CAL FREQ Adjustment Routine” prior
d to running the “CAL AMPTD Adjustment Routine”.

| Connect the CAL OUT to the INPUT 500 using 2 BNC cable. See Figure 2-17.

SPECTRUM ANALYZER

oo o
© cooos
=] oento
D sonoo

O ¢

o0 €989 gy mec O

CAL INPUT 500
out

ADAPTER

Figure 2-17. CAL AMPTD Adjustment Routine Setup

Adjustment Procedures 2-41



10. CAL AMPTD Adjustment Routine

routine takes approximately § to 7 minutes to run. The internal
will be stored in working RAM. To store this data in nonvolatile memory,
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11. CAL YTF Adjustment Routine

11. CAL YTF Adjustment Routine

Description

The @ F softkey accesses an internal adjustment routine. This routine adjusts the slope
and offset of the A3A2 Switched YTF tune voltage. The comb generator is used as the source
for this adjustment. The “CAL FREQ Adjustment Routine” must be performed prior to this

adjustment.

Equipment

Cable
Type N (m) to SMA (m) Cable Assembly ............cco0nnnen HP 8120-5148

Adjustment Procedure

1. Perform the CAL FREQ routine as indicated in the “CAL FREQ Adjustment Routine” in
this chapter.

'2. Connect the 100 MHz COMB OUT to INPUT 509 using the YTF CAL
cable. Refer to Figure 2-18.

SPECTRUM ANALYZER

_jésgs g

o0 -O?nuggg g

100 MHz COMB OUT INPUT 500

TYPE N TO SMA
CABLE, ASSY

Figure 2-18. CAL YTF Adjustment Setup

3. Press the following keys:

@)

C ‘I_“r'_’" routine will take a few minutes to run. The message “CAL: DONE” will be
dlsplayed when the routine has finished. The internal adjustment data will be stored in
working RAM.

If the message “LOST COMB SIGNAL" is displayed, perform the Mixer Bias DAC
Initialization procedure.

STORE to store the YTF correction data in nonvolatile memory.
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11. CAL YTF Adjustment Routine

Mixer Bias DAC Inmahzatlon

11 :
‘ - If the message “LOST COMB SIGNAL” is displayed, the current mixer bias DAC settings
| may not be adequate to ensure that a comb signal is displayed.

1. Press the following keys to activate title mode:

ﬁimuamh

2. Enter DSPBIAS; in the title at top screen, using the front-panel keys. This entry is the
command for the display of the mixer bias DAC correction data.

3. Press the following keys to display the mixer bias values for frequency bands 1 through 4:

4. Record the dlsplayed “Optimum Blas DAC value.

Table 2-10. Acceptable Mixer Bias DAC Correction Values

. : Acceptable
' Band | Optimum Bias | Bias Range

1 e———— | 800 to 1900

5. If the recorded “Optimum Bias” values are within the acceptable ranges mdlcated in
Table 2-10, RF section troubleshooting is necessary.

If the recorded “Optimum Bias” values are not within the a,cceptable ranges indicated in
Table 2-10, complete the rest of this procedure to initialize the mixer bias DAC values.

2-44 Adjustment Procedures



11. CAL YTF Adjustment Routine

6. Press the following keys to allow entry of the default mixer bias DAC values:

(FREauENEy) ~2001 @)
:

CAL

9. Press the following keys to allow entry of the default mixer bias DAC value for band 2:

GE: TITLE

10. Press the following keys to activate title mode:
'CHANGE TITLE

11. Enter DSPBIAS; in the title at top screen.

12. Press the following keys to display the mixer bias value:

Confirm that the “Optimum Bias” DAC value displayed is 1600.
13. Repeat the CAL YTF adjustment procedure.

14. Perform the CAL MXR adjustment procedure.
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12. CAL MXR Adjustment Routine

Description

The i‘:' softkey accesses an internal adjustment routine which optimizes the dc bias for
the A3A6 Dual Band Mixer when in high band (2.75 to 6.5 GHz). The comb generator is used
as the source for this adjustment. The CAL YTF routine must be performed prior to this
adjustment. New frequency response correction constants must be developed following the
CAL MXR Adjustment Routine.

Equipment

Cable '
Type N (m) to SMA (m) Cable Assembly .........coevvnuinnns HP 8120-5148

Procedure
1. Perform the CAL YTF routine as indicated in the “CAL YTF Adjustment Routine” in this
chapter.

2. Connect the 100 MHz COMB OUT to INPUT 500k using the CAL YTT cable (Type N to
" SMA cable). Refer to Figure 2-19.

SPECTRUM ANALYZER

- c o |
ao oeoau eno
‘ Bl

TYPE N T0 SMA
CABLE ASSY

100 MHz COMB OUT INPUT S0Q

Figure 2-19. CAL MXR Adjustment Setup

3. Press the following spectrum analyzer keys:

(FREQUENCY) —2001 (Hz)

tuse .
L: routines.
AU
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12. CAL MXR Adjustment Routine

The 'CAL ‘MXR routine will take a few minutes to run. The message “CAL: DONE” will be

displé.yéld' when the routine has finished. The internal adjustment data will be stored in
working RAM.

TDRE to store the correction data in nonvolatile memory.

4. Press *
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13. Third Convérter and Second IF Bandpass ‘

Description
The 321.4 MHz, second IF bandpass filter is adjusted for maximum signal amplitude.

The CAL OUT amplitude is measured and adjusted for —20 dBm +0.4 dB. The insertion loss
of a low pass filter (LPF) and 10 dB attenuator are characterized. The harmonics of the CAL
OUT signal are suppressed with the LPF before the amplitude accuracy is measured using a
power meter.

Equipment - .
Test Equipment . . .
Synthesized SWeeper .......c.ceiiiiiiiiiiiiiiiieiiiiiiineaan. HP 8340A/B
Spectrum Analyzer ........civiiiiiieriiiiiiciaeriieieiiiies HP 8566A/B
Measuring Receiver (used as a power meter) ...................... HP 8902A
POWEr Meter . .vvvvviererieroossesrtesessssencssssanssessossnes HP 436A
Low Power Sensor with a 50 MHz reference attenuator ............. HP 8484A
POWEr SEMSOT .. vvvvieecnneeeronsunnnsasesanssssssnsas vveees... HP 8482A
Power SPItter ...cvvuveirinieiieneerenearacasoasarentansnrones HP 11667A
10 dB Attenuator, Type N (m to f), dc-12.4 GHz Opt 010 .......... HP 8491A
Low Pass Filter ... ..viiiirnieieioiiinrernonansanocsaness HP 0955-0455
TF Test Board ....vvviveercnrnnneiareneasonsonosssenacnnnns HP 5062-6421
Cables : . '
Type N, 152 €m (60 1) .+ .oeuvvenrrirnreneeneeennenennennnes .. HP 11500D ‘
BNC Cable, 120 cm (481D) . .vvrvrirenrnrieneenensenraenncacns HP 10503A
Test Cable, SMB (f) to BNC (m) (2 requxred) .......... Cereen HP 85680-60093
- Adapters

APC 3.5(f) 10 TYPe N(£) vvvvnreennrenernrnsaniennnanienns HP 1250-1745
Type N(f) to BNC(m) (2 required) .......ccocvvneiiineninnnen HP 1250-1477
Type N(m) to BNC(f) .............. e eeriee e HP 1250-1476

Adjustment Procedure

Second IF Bandpass Filter Adjustment
1. Press INSTRUMENT PRESET on the HP 8566A/B and set the controls as follows:

CENTER FREQUENCY .. ...iiiiuiuiiitirnrernnnnnecccnnsens 21.4 MHz
FREQUENCY SPAN ....iiiiiiuiiiininenceseructoneatnenconens 50 MHz
REFERENCE LEVEL .......ciiiiiincninenenn Cereseseninanen -30 dBm
071 A 1dB/DIV
2. Set the synthesized sweeper controls as follows:
0, 321.4 MH:z
POWERLEVEL ....cviiiiiiiiiiiniveneneanss feeeseaceneeanns —26 dBm
3. Turn the spectrum analyzer (LINE) switch to OFF. Remove the instrument cover assembly.
Refer to the “Instrument Cover” removal procedure in Chapter 3 of this manual.
4. Remove the first IF bandwidth filter assembly, All. ' .
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13. Third Converter and Second IF Bandpass

5. Install the IF test board into the Al1 slot.
6. Remove the W9 cable from A8J4, 321.4 MHz IF INPUT.
7. Connect the synthesized sweeper output to A9J4. Refer to Figure 2-20.

SIGNAL ANALYZER
L I, g

D L4sgoces SYNTHES1ZED SWEEPER
. Ad oDo bd y _ — ‘

i CI-N—-3-1
ocoopt DD [—-2-]
oo
-]

P ) oo
woooo Bod 0D S 0

] .. O o= O

RF
INFL L

ADAPTER ADAPTER

J ADAPTER

SMB TO BNC CABLE

J1
TEST BOARD
Sammn 321.4 Wz
¥ ¥ [ NPUT
IE . L ] L] I!' r'—‘

SPECTRUM ANALYZER

Figure 2-20. Second IF Bandpass Filter Adjustment Setup '

8. Press the spectrum analyzer switch to ON.

9. Press the following spectrum analyzer keys:

0 ()
10. Connect the HP.8566A/B RF INPUT to J1 of the IF test board. Refer to Figure 2-20.

11. Adjust A9C44, A9C46, and A9C4T7 for maximum signal amplitude as observed on the
HP 8566A/B. Adjust the reference level of the HP 8566A /B, as necessary, to display the
signal below the top graticule.

12. Remove the test board from the A1l slot and install the A1l Bandwidth Filter assembly.
13. Reconnect W9 to A9J4, 321.4 MHz INPUT.
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13. Third Converter and Second IF Bandpass

LPF, Attenuator and Adapter Insertion Loss Characterization

" 14. Zero and calibrate ihé HP 8902A and HP 8482A in LOG mode as described in the HP
8902A Operation Manual.

Caution Do not attempt to calibrate the HP 8484A without the reference attenuator or
' damage to the HP 8484A will occur.

15. Zero and calibrate the HP 436A and HP 8484A, as described in the HP 4364 Operatwn
Manual.

16. Connect the equipment as shown in Fignre 2-21. Connect the HP 8484A directly to the
Power Splitter (bypass the LPF, Attenuator and Adapters).

MEASURING RECE 1VER
P N ’ PMR METER
o T
:Z::: teosoo £ 889
P ODD
o o o coopos © D00

SYNTHESIZED SWEEPER

:l.‘

=T

l_

&dd ddsod a
odd & odo =|=| poon
boos mbdt 60 o5_DBoes |

2 0O O O O eoo conoo @

RF OUTPUT . " outPut

T POWER SENSOR ' POWER

E SENSOR by

POWER ' ]
SPLITTER ADAPTER

é ADAPTER

TYPE N
CABLE

ADAPTER

648 LOW PASS
ATTENUATOR FILTER .

 Figure 2-21. LPF Characterization

17. Press INSTRUMENT PRESET on the HP 8340A/B. Set the controls as follows:
CW it iiiiiiiiiniennnes et ereeeesaretaeiateiarreaan 300 MHz
"POWERLEVEL ..iiviiiiiiiiiiiinieeneienssosasosssernsnsnns -15dBm

Note Allow the power sensors to settle before proceeding.

v

18. On the HP 8902A, press RATIO mode. Power indication should be 0 dB.
19. On the HP 436A, press the dB REF mode key. Power indication should be 0 dB.
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20.
- 21,

22.

23.

13. Third Converter and Second IF Bandpass

Connect the LPF, Attenuator and adapters as shown in Figure 2-21.
Record the HP 8902A reading in dB. This is the relative error due to mismatch.
Mismatch Error ______dB

Record the HP 436A reading in dB. This is the relative uncorrected insertion loss of the
LPF, attenuator, and adapters.

Uncorrected Insertion Loss _______ dB

Subtract the Mismatch Error (step 21) from the Uncorrected Insertion Loss (step 22).
This is the corrected insertion loss.

Corrected Insertion Loss ________ dB

~Example: If the Mismatch Error is +0.3 dB and the uncorrected Insertion Loss is

~10.2 dB, subtract the mismatch error to the insertion loss gives a corrected reading of
-10.5 dB.

300 MHz Calibrator Amplitude Adjustment

24.

25.

Connect the equipment as shown in Figure 2-22. The spectrum analyzer should be
positioned so that the setup of the adapters, LPF and attenuator do not bind. It may be
necessary to support the center of gravity of the devices.

SPECTRUM ANALYZER —_

POWER METER

ADAPTER -

10d8 LOW PASS
ATTENUATOR FILTER

Figure 2-22. 300 MHz Calibrator Amplitude Accuracy Test Setup

On the HP 436A, press the dBm mode key. Record the HP 436A reading in dBm.
HP 436A Reading _______ dBm
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13. Third Converter and Second IF Bandpaés

26 Subtract the Corrected Insertion Loss (Step 23) from the HP 436A reading (step 25) and
record as the CAL OUT power. The CAL OUT should be ~20 dBm +0.4 dB.

CALOU TPower = HP 436A Reading — Corrected Insertion Loss

Example: I the'Cofrécted Insertion Loss is —10.0 dB, and the HP 8902A reading is
-30 dB, then ~30 dB - (-10.0) dB = -20 dB

CALOUTPower ________dBm

27. Adjust A9R19 CAL OUT ADJ accordingly if the CAL OUT amplitude is not —20 dBm
40.4 dB as calculated in step 26.
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14. Comb Generator

14. Comb Generator

Description

The output signal from the A3A1 Comb Generator Assembly, with the Step Recovery Diode
Module (SRD) disconnected, is adjusted for maximum peak-to-peak voltage. A3A1C5 FREQ
is centered, and the comb generator frequency is measured with a frequency counter. If the
measured frequency is not 100.000 MHz +0.0004 MHz, A3A1L3 is selected to bring the
frequency within tolerance.

The comb generator signal is adjusted for maximum out;iut power as measured with a
measuring receiver (used as a power meter). If the amplitude is not +26.0 £0.8 dBm,
A3AI1RS6 is selected to bring the amplitude within tolerance.

A3A1C5 FREQ is adjusted for a comb generator frequency of 100.000000 MHz
40.000010 MHz (tolerance of £10 Hz).

Equipment

Test Equipment

 OBCIOSCOPE o vvvierranea e ie s eeieees HP 1980A/B
Frequency COUMLET ....eveverueerunsnrernserecttuastaananannnes HP 5343A
Measuring Receiver (used as power meter) .......c..coeeeereieenn. HP 8902A
POWET SEMSOT «voovrvreeranirerorasasssssnsssessonsasossonesas HP 8482A
Attenuator, 20 dB ... i HP 8491B, Opt 020

Cables - ' ‘
SMA Cable, 90 cm (36in.) . .ovvrrneneneiirenearaennracneans . HP5061-5458
BMC Cable, 120 € (48 i) 4 vvenenrsvsennennmnneresoneanenns HP 10503A

Adapters .
Adapter, Type N (m) to SMA (f) .....ooiiniviniennneinnnns HP 1250-1250
Adapter, Type N (f) to Type N (f) ....covvivrniiinnerneianens HP 1250-1472

Adapter, Type N (m) to BNC (f) .......oooenviiiiinnannnns HP 1250-1476

Adjustment Procedure

1. Turn the spectrum analyzer switch to OFF. Remove the instrument cover assembly.
Refer to the Instrument Cover Removal Procedure in Chapter 3 of this manual.

9. Remove the front-end assembly. Refer to the “Front-End Assembly” removal procedure.

3. Remove the A3A1 Comb Generator assembly from the front-end assembly and place in a
service position, leaving W13 connected to the A7 Analog Interface.

4. Remove W24 from the A3A1J1 comb generator output connector. Connect the SMA
cable to A3A1J1. Refer to Figure 2-23.
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14. Comb Generator

@ 109 MHZ @
COMB GENERATOR
O
FREQ
‘©/SC PEAK @ \ FREQ
0sc O ' O O
PEAK
@ @) @)

Figure 2-23. Comb Generator Adjustment Location

5. Turn the spectrum analyzer (LINE) switch to-ON. ' ‘

. 6. Press the following spectrum analyzer keys:

T |

> i

Frequency Adjustment

7. Connect the other end of the SMA cable to the 20 dB attenuator. Connect the output
of the 20 dB attenuator to the 10 Hz to 500 MHz input of the frequency counter using
adapters and the BNC cable.

8. Adjust A3A1C5 FREQ for 100.000000 MHz +0.00004 MHz. Refer to Figure 2-23 for
‘adjustment location.

9. Disconnect the BNC cable from the frequency counter and connect the BNC cable to CH1
of the oscilloscope. Set the oscilloscope controls as follows:

(03 - (0 ON
(03 : (2 P OFF
CH 1 VOLTS/DIV . iiitiiiiiiiiieantenecnnseotocsosatsanennannns 5V
TIMEBASE .......civiviiiiiinenen P MAIN
CHA COUPLING ..ittvtiiiiiaetreosssosnnresosanncacanennansasass AC
SECS/DIV ottt ittt iieteaeieatattssiiaiiitsinraaaas 50 uS
TRIGGER ..t iititiiirtrterreeeeosearossesacsasossssnssossssasssnns INT
TRIGGER COUPLING ...iiiiitiiiiiieeenarennsennsnsososanssssssns AC
10. Adjust both A3A1C15 OUTPUT MATCH and A3A1C3 OSC PEAK for maximuin '
peak-to-peak voltage on the oscilloscope display.
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14. Comb Generator

11. Reconnect the BNC cable to the frequency counter input. The comb generator frequency
must be 100.000000 MHz +0.00004 MHz.

12. Repeat steps 8 through 11 until the frequency is within specification.

Note Perform steps 13 through 15 only if the comb generator frequency cannot be
i brought within tolerance with the output power peaked.

13. Set the switch to OFF and remove the power cord. Remove the A3A1 Comb
Generator cover plate,

14. Change the selected value of A3A1L3 to obtain an output frequency of 100.000500 MHz
© 40.004 MHz with A3A1C5 FREQ centered. Increasing the value of A3A1L3 increases the
output frequency of the comb gererator. The frequency of the oscillator decreases about
500 Hz when the cover plate is irstalled. Refer to Figure 2-24 for component location.

0SC PELAK OUTPUT MATCH

N
\Dum =
) L—(e
- @ QD

L OO E i

Figure 2-24. Comb Generator Component Location

15. Each time the value of A3A1L3 is changed, reconnect the power cord, set the switch
to ON, and adjust A3A1C3 0SC PEAK for maximum signal. The output frequency
changes when A3A1C3 0SC PEAK is adjusted. Reinstall the comb generator cover plate
and repeat steps 8 through 12.
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14. Comb Generator

Output Power

16.

17.
18.

Zero and calibrate the power sensor/measuring receiver combination in log mode (power
reads out in dBm). Enter the power sensor 0.1 GHz cal factor into the measuring receiver.

Connect the power sensor to the output of the 20 dB attenuator using an adapter.

Adjust A3A1C15 OUTPUT MATCH for maximum power output. The measuring receiver
should measure +6 dBm +0.8 dB. ' '

Note Perform steps 19 through 21 only if the output power of the comb generator is

i out of tolerance.

19.

20.

21.
22
23.

24,
25.

26.
" Assembly” replacement procedure

Set the (UINE) swrtch to'OFF, remove the power cord, and remove the A3A1 Comb
Generator cover plate,

Change the selected valie of A3A1R6 to obtain an output power readmg of +6.0 dBm
+0.8 dB. Increasing the value of A3A1R6 decreases the output power of the comb .
generator, while decreasing the value increases the output power. Refer to Frgure 2-24 for
component location.

Each time the value of AJA1RG is changed reconnect the power cord, set the (LINE) m switch
to ON, and adjust A3A1C16 OUTPUT MATCH for maximum power out.

Reinstall the comb generator assembly cover plate and all the screws. Connect a BNC
cable from the 20 dB attenuator to the frequency counter input using adapters.

Adjust A3A1C5 FREQ for a frequency counter reading of 100.000000 MHz
+0.000010 MHz (tolerance of 10 Hz).

Set the (LINE] (LiNE) switch to OFF and reconnect W24 to A3A1J1.

Reinstall A3A1 Comb Generator Assemb]y into RF Section. Refer to the A3A1 Comb
Generator Assembly Replacement Procedure.

Reinstall the front-end assembly in the spectrum a.nalyzer Refer to the “Front-End
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15. Frequency Response

. 15. Frequency Response

Description

The frequency response (flatness) of the spectrum analyzer is measured with corrections
off. The flatness data is then entered into the spectrum analyzer using the & ‘WE&
functions. The error corrections are stored in battery backed RAM on the Al6
Processor/Video Assembly.

Equipment

Test Equipment
Synthesized SWEEPET .. ...vuuenorriiersitrariinteasentiinies HP 8340A/B
Measuring Receiver (used as a power meter) ........ceeoeeeneseees HP 8902A
POWET SEIMSOT .. vuvvveneeeenenssruossnsnnsnasesscssnnnsconansss HP 8485A
POWET SENEOT .. vuvvvevnurecencecnsossanssnannssssensssosnnnsns HP 8482A
Power SPUHtter .......uiuiiuiieiiieinnniiiiiiiiiia i HP 11667B

Adapters
Type N(m) 10 APC 3.5(I) +++vvvvreenenemnenrnannn v.... HP 1250-1743
Type N(1) 10 APC 3.5(I0) «vvvvevvrnnennenermnrrneinnannsense HP 1250-1750
APC 3.5(F) 10 APC 3.5(f) «vevvvvvnenneennenaninanenrnenens HP 5061-5311

Cable
APC3.5,91cm (36in.) ....civeriiiniiiiiiiiiiiiiiiiiiene HP 8120-4921

. Adjustment Procedure

‘Measuring Uncorrected Flatness

1. Zero and calibrate the measuring receiver and sensor LOG mode as descnbed in the
HP 8902A Operation Manual.

2. Connect the equipment as shown in Figure 2-25.

3. Press INSTRUMENT PRESET on the synthesized sweeper. Set the synthes:zed sweeper
controls as follows:

CW oo ettt v 300 MHz
FREQ STEP «.vtveveuernenesnenenenninienninesnansneneeonees 72 MHz
POWERLEVEL .....coevvevnveenns e -3 dBm

4. To enter band 0, press the following spectrum analyzer keys:
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SYNTHESI2E0 SWEEPER SPECTRUM ANALYZER MEASURING RECE1VER

11
Saecs 0ooooo O Isensor

ADAPTER

POWER SPLITTER

ADAPTER

Figure 2-25. Frequency Response Setup

PRESET
CAL)
lCORRECT ON OFF) (OFF)

. 5. Set the spectrum a.na.lyzer controls by pressing the following keys:

(FREQUENCY] 300 [MHz]

_o
¢ LN (LOG) 10 @
-1@

(PEAK SEARCH]

(AL TRACK) (ON)

6. Adjust the synthesized sweeper POWER LEVEL for a MKR-TRK amplitude reading of
—~9 dBm 10.1 dB on the spectrum analyzer.

7. Press R_ATIO"oh the measuring receiver. .
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Band 0

8.
9.

10.

11.
12.
13.

14,

Set the synthesized sweeper CW to 12 MHz.

Press the following spectrum analyzer keys:

(FREQUENCY) 12 (MHz)

Adjust the synthesized sweeper POWER LEVEL for a MKR-TRK amplitude reading of
—9 dBm 10.1 dB on the spectrum analyzer. :

Record the power ratio displayed on the measuring receiver in Column 2 of Table 2-11.
On the synthesized sweeper, press CW and STEP UP. '

On the spectrum analyzer, press the following keys:

CREL

FREQUENCY) ()
PEAK SEARCH
SIGNAL TRACK) (ON)

Step through the remaining frequencies listed in Table 2-11. At each new frequency,
repeat steps 10 through 13 and enter the appropriate power sensor cal factor into the

" measuring receiver as listed in Column 3 of Table 2-11.

Band 1

15.
16.
17.
18.

19.

20.
21.

22.

23.
24.

Replace the HP 8482A Power Sensor with the HP 8485A Power Sensor.
Calibrate the measuring receiver and HP 8485A power sensor combination in 'log mode.
Set the synthesized sweeper to 300 MHz.

Press the following spectrum analyzer keys:

(FReQUENCY) 300 (MHz)
PEAK SEARCH
" (siGNaL TRACK) (ON)

Adjust the synthesized sweeper POWER LEVEL for a MKR-TRK ami)litude reading of
—9 dBm 10.1 dB on the spectrum analyzer. ' :

Press RATIO on the measuring receiver.
To enter band 1, press the following spectrum analyzer keys:
o RS
BAND..LOCK, ANDE: |
Set the spectrum analyzer controls by pressing the following keys:

(FRESEREY) 2.75 ) |

CF 'STEP AUTO MAN. (MAN) 234.9 (M)

| @

Set the synthesized sweeper CW to 2.75 GHz and FREQ STEP to 234.9 MHz.

Press the following spectrum analyzer keys:
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PEAK SEARCH .
IGNAL TRACK) (ON)

25. Adjust the syntheswed sweeper POWER .LEVEL for a MKR-TRK amplitude readmg of
-9 dBm £0.1dB on the spectrum analyzer.

26. Record the power ratxo_dxsplayed on the measuring receiver in Column 2 of Table 2-12.
27. On the synthesized sweeper, press CW and STEP UP.
28. On the spectmm a.nalyzer, press the following keys:

(ErReEquEncY) ()

29. Step through the remaining frequencies listed in Table 2-12. At each new frequency,
repeat steps 24 through 28 and enter the appropriate power sensor cal factor into the
measunng receiver as listed in Column 3 of Table 2-12.

Entering Flatness Correction Data
30. Enter the passcode by pressing the following spectrum ana.lyzér keys:

~2001 @

31. To access the flatness correction menu, press the following spectrum analyzer keys:

Note Perform the next step only if all the flatness correction data must be replaced
] in memory due to the repair or replacement of the A16 Processor/V:deo
d assembly.

32. To initialize the area of memory where the flatness correction data is stored, press the
following keys: -

@GR
FREQUENCY) —
(caD M

33.

34. The frequency of the first data point, 12.00 MHz, will be displayed in the active functlon
block of the spectrum analyzer display.

35. Use the data keys on the spectrum analyzer to enter the amplitude value for 12 MHz from
Column 2 of Table 2-11, Frequency Response Errors. Terminate the entry with the
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key. When entering fiegative amplitude values, precede the numeric entry with the (5)
and keys or the key.

Each entry is displayed briefly before the data-entry routine steps to the next data point.

Note The (backspace) key may be used to correct any entry if the
terminator, (d8) or key has not been pressed. Re-enter the data if the -
‘ terminator has been pressed.

36. Press () (step up) and enter the data from Column 2 of the “Frequency Response Errors”
tables for the next data point as described in step 34.

37. Repeat step 35 for the remaining flatness correction data points listed in the “Frequency
Response Errors” tables.

Note At each point, verify that the frequency listed in the active function block
corresponds to the frequency at which the data was taken. If these two
6 frequencies do not correspond, press @ (step up) or () (step down) until the

proper frequency is displayed in the active function block.

If some data is incorrect after entering all of the data from the “Frequency
Response Errors” tables, select the incorrect data point using (ff) (step up) or
@ (step down) and re-enter the proper data.

i A

38. After all corrections have been input, press §_ TNESS to store the correction data
in nonvolatile memory. The instrument will automatically preset and display CAL: DONE in
the active function block of the spectrum analyzer.
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T_able 2-11. Freduency Response Errors Band

Column 1| Column 2 -Column 3
_h'e_quency HP 8902A CAL FACTOR
(GHz) |Reading (dB) | Frequency (GHs)
0012 | —— | - o005
0084 | 0.05
0156 | 0.05
0228 | — 0.05
0300 | 0.05
0372 | — 0.05
T0444 | 0.05
0516 | 0.05
0588 | 0.05
0660 | 0.05
0.732 | — 0.05
0804 | 0.05
0876 | 0.05
0048 | — 0.05
1020 | — 0.05
1092 | —— 2.0
1164 | 2.0
1236 | 2.0
1308 | . 2.0
1380 | — 20
1452 | 2.0
1524 | 2.0
1596 | 2.0
1668 | 2.0
140 | 2.0
w12 | 2.0
1884 | 2.0
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15. Frequency Response

Table 2-11. Frequency Response Errors Band 0 (continued)

Colurnn 1 | Column 2 Column 3
Frequency | HP 8902A CAL FACTOR
(GH3) |Reading (dB)|Frequency (GHz)
1.956 ' 2.0
2.028 2.0
2.100 2.0
2.172 2.0
2.244 —_— 20
2.316 —— 20
2.388 2.0
2.460 2.0
2.532 —_— 3.0
2.604 3.0
2.676 3.0
2.748 3.0
2820 3.0
2.892 = 3.0
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Table 2-12. Frequency Response Errors Band 1

Column 1] Column 2 "Colwmn 3
| Frequency | HP 8802A | CAL FACTOR
(GHz) |Reading (dB) | Frequency (GHs)
27600 | — | . 80
20840 | | 30
32198 | 3.0
34547 | 3.0
3.6896 | 4.0
39245 | 4.0
41504 | 4.0
43943 | 4.0
46202 | 5.0
48641 | 5.0
50000 | —— | 5.0
53339 | 5.0
55688 | 5.0
58037 | 6.0
6.0386 | 6.0
6.2735 S, 6.0
65084 | 6.0
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16. Time and Date

16. Time and Date

Description

The time and date are displayed in the top left corner of the display when the timedate mode
is activated. The time and date are changed using the front-panel keys.

Adjustment Procedure
1. To turn the time and date ON or OFF, press the following spectrum analyzer keys:

¥ (ON) or (OFF) as desired

The time and date will be displayed in the top-left corner with ON underlined.

9. The time and date may be displayed as month, day, and year (MDY) or as day, month, and
year (DMY). To change the display, press the following spectrum analyzer keys:

DATEMODE. MDY DY (MDY) or (DMY) as desired
3. To change the date, press the following spectrum analyzer keys:
|

gx';xnspn';:g-

The active function block of the spectrum analyzer will display YYMMDD (year, month, and
day). Use the data keys on the spectrum analyzer to enter the correct date as YYMMDD.
Terminate the entry with one of the data keys. .

4. To change the time, press the following spectrum analyzer keys:

The active function block of the spectrum analyzer will display HHMMSS (hours, minutes,
and seconds). Use the data keys on the spectrum analyzer to enter the correct time as
HHMMSS. Terminate the entry with one of the data keys.
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17. First LO Distribution Amplifier Adjustment (Option 009, 010) ‘

;} Assembly Adjusted
‘: ‘ A10 Tracking Gene;é_tor Cdntro_l assembly

Related Performance Test

j . There is no related performance test.

Description-

‘? The gate bias for the A3A14 LO Distribution Amphﬁer assembly is adjusted to the value

specified on a label on the RF section. The LO power is adjusted so that the LO SENSE

voltage is equal to the value specified on the label. The adjustments are made on the A10
Tracking Generator Control assembly, which is located in the card cage.

Equipment

Measuring RECEIVET «..uvennenreennerinneneeeeeerannnnceereeannens HP 8902A

Digital Voltmeter .........oviiiiiiiiiiiiiiiiiiiiiiinireeesninenes HP 3456A

POWET SENSOT .. tviieeniereereerannroensnssosssnsssasssncssnnnnns HP 8485A

DVM Test Leads .................. B R TR HP 34118

Adapters ' — 4

Dual Banana PIug . ....c.ovviiiiiiniieiiitiineetinenaneciscnnnsnons 1251-2816 ‘
Procedure

1. Set the spectrum analyzer swntch to off, then disconnect the line cord. Remove the
cover assembly, then reconnect the line cord.

2. Remove the 509 termination from the spectrum -analyzer rear- pa.nel LO OUTPUT
connector.

3. Connect the posmve DVM test lead to AlOTP5 GB (gate bias). Connect the nega.txve
DVM test lead to A10TP2, AGND (analog ground) See Figure 2-26.

4. Set the digital voltmeter controls as follows:

FUNCTION ..vvvivinininneneneinnens e e DC VOLTS
RANGE ..o venenitntetaneneneneeasssasereeerennsanneneraeanns 10V
RESOLUTION ..uvuvtutninenneseneeessennensesneenseraeneenennan 1 mV

5. Set the spectrum analyzer (LINE) switch to on.

6. Adjust A10R29 (GATE) for a digital voltmeter reading thhm 5 mV of the GATE (gate
bias) voltage printed on the RF section label.

7. Zero and calibrate the measuring receiver and power sensor in LOG mode. (Power levels
read in dBm.) Enter the power sensor’s 5 GHz cal factor into the measuring receiver.

8. Connect the power sensor to the spectrum analyzer’s LO OUTPUT.
9. On the spectrum analyzer, press (FRESET), (SPAN), {'ﬁ N, (FREQUENCY), 4.6786, @
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10.
11.

12.
13.

14.

17. First LO Distribution Amplifier Adjustment (Option 009, 010)

Connect the positive DVM test lead to A10TP4, LOS (LO sense).

Note the SENS (LO sense) voltage printed on the RF section label. Adjust A10R25, LO
PWR (LO power) until the DVM reads equal to the SENS voltage printed on the RF
section label.

Check that the measuring receiver power level reads greater than +12 dBm.

Disconnect the power sensor from LO OUTPUT, then reconnect the 509 termination to
LO OUTPUT.

Disconnect the DVM leads from A10TP4 and A10TP2.

MEASURING RECEIVER

DIGITAL VOLTMETER

VOLTS INPUT

ADAPTER

oMM TEST
LEADS

NEGATIVE: A107P2 [

POSITIVE: A10TPS
OR A10TP4

oo oo 556

SPECTRUM ANALYZER

Figure 2-26. First LO Distribution Amplifier Adjustment Setup

Adjustment Procedures 2-67



18. BITG Power Level Adjustments (Option 010)

Assembly Adjusted
A3A15 Built-In Tracking Generator (BITG) assembly

Related Performance Test
Absolute Amplitude and Vernier Accuracy

Description *

The BITG has two a.d_]ustments for setting the output power. The —10 dB ADJ (A3A15R13)
sets the power level when the source power level is set to —10 dBm, and the 0 dB ADJ
(A3A15R18) sets the power level when the source power level is set to 0 dBm. The -10 dB .
ADJ acts as an offset a.dJustment while 0 dB ADJ acts as a gain adjustment.

These adjustments are set in the factory for a 10 dB difference in output power between the
—10 dBm and 0 dBm source power level settings. When installing a replacement BITG,

it should only be necessary to adjust —10 dB ADJ (the offset adjustment) to account for
variations in cable loss from the BITG to the RF OUT 50 connector. This adjustment is
done at a 0 dBrmn source power level setting. This ensures that the absolute power level with a
0 dBm source power level setting is 0 dBm, with little or no affect on the vernier ac(:uracy

In some cases, the power level at the ~10 dBm source power level setting might be out of

tolerance. In such cases, the —10 dB ADJ is set at a source power level setting of —10 dBm

and the 0 dB ADJ is set at a source power level setting of 0 dBm. These two adjustments
“must be repeated until the power level at the two settings are within the given tolerances.

Equipment _ -
Measuring RECEIVET .. ..o enreeeaneeeanneeeernnneemneneennneen .. HP 8902A
POWET SeMSOT . .vvivevvereeoroooronssnssecosoasesoscssosonnnes ... HP 8482A
Cable
Type N,62cm (24in.) ...ooovinviniiinnnanenne. TTPRPPRIREEE HP 11500B/C
Procedure

1. Set the spectrum analyzer switch to off. Disconnect the line cord. Remove the cover
assembly, then reconnéct the line cord.

2. Connect the cable between the RF OUT 509 and INPUT 50 connectors on the spectrum

analyzer.
3. Press on the spectrum analyzer and set the controls as follows:
CENTER FREQ ........ e 300 MHz
o3 57 O 0 Hz

4. On the spectrum analyzer, press the following keys:

10 @D
THiG
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18. BITG Power Level Adjustments (Option 010)

5. On the spectrum analyzer, press TRACKIN EAK. Wait for the PEAKING message to

disappear. .
6. Zero and calibrate the measuring-receiver/power-sensor combination in log mode (power

levels readout in dBm). Enter the power sensor’s 300 MHz cal factor into the measuring
receiver.

7. Disconnect the cable from the RF OUT 509 connector, then connect the power sensor to
the RF OUT 500 connector. See Figure 2-27.

MEASURING RECEIVER SPECTRUM ANALYZER

asop © goo
asose £°99°° pgop

-10 dB ADJ 0 dB ADJ

Figure 2-28. BITG Power Level Adjustment Locations

-

8. On the spectrum analyzer, press 3

ml-: (ON), 0, (d8m), (SGL swP)-

Note Some spectrum analyzers may have sealing compound over A3A15R13 (~10
dB ADJ) and A3A15R18 (0 dB ADJ) adjustments. Remove this compound
d before making these adjustments.

9. Adjust —10 dB ADJ (A3A15R13) for a 0 dBm +0.05 dB reading on the measuring
receiver. Refer to Figure 2-28 for adjustment location.
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18. BITG Power Level Adjustmenis (Option 010)

10. Set the SRC PWR level t.o'-10 dBm. Note the power displayed on the measuring receiver.

If the power level-is —9.77 dBm to —10.23 dBm, then the adjustment is complete. If the
power level is not within the range, then continue with steps 11 through 13.

Powerat -10dBm Setting.____ dBm

Note The next steps should be performed only if the power level noted in step 10
d was outside the range of ~10 dBm +0.23 dB. -

11. With the SRC PWR level set to —10 dBm, ‘adjust —10 dB ADJ (A3A15R13) for a ~10 dBm
+0.1 dB reading on the measuring receiver. Refer to Figure 2-28 for adjustment location.

12. Set the SRC PR level to 0 dBm. Adjust 0 dB ADJ (A3A15R18) for a 0 dBm +0.2 dB
reading on the measurmg receiver. Refer to Figure 2-28 for adjustment location.

13. Repeat steps 11 and 12 until the output power level is within the tolerances indicated at
both the —10 dBm and 0 dBm SRC PWR level settings. Adjust =10 dB ADJ only with the
SRC POWER level set to —10 dBm, and adjust 0 dB ADJ only with the SRC PWR level set to
0 dBm. .

2-70 Adjustment Procedures



19. Tracking Oscillator Adjustment (Option 010)

19. Tracking Osclllator Adjustment (Option 010)

Note This is not a routine adjustment. This adjustment should only be performed if

IN( )
d or the manual tracking peak adjustment (mmﬂu ’ JUST)) is insufficient to
peak a signal.
Assembly Adjusted

A10 Tracking Generator assembly

Related Performance Test

There is no related performance test.

Description

The centering of the tracking oscillator range is adjusted in the factory to ensure that
the tracking adjustment will work properly. Over a period of 5 years, however, the center
frequency of the tracking oscillator range may drift outside of acceptable limits.

The tracking oscillator range is checked first. A tracking peak test is performed and the
output frequency is recorded. Then the manual tracking adjustment is set to its minimum
and maximum values and the output frequency is-recorded. The minimum and maximum
frequencies are compared to the peaked frequency. If the difference is less than § kHz,
_adjustment is necessary. :

The adjustment recenters the tracking oscillator range. The A3 RF assembly is placed in
its service position to perform this adjustment. A frequency counter is used to measure the
output frequency.

Equipment _
Microwave Frequency COumter .........ccoeeeerorneecciecononanees . HP 5343A
5062 TErmination ....oeveeesesestrssneoseneossonossosesssscucaonncs 1810-0118
Alignment Tool, Non-Metallic ........oocovienieeiienienen Cesssasssene 8710-0033
Cables
BNC, 122 cm (48 in.) (2 required) ... ..oovercnenerannnanronecenns HP 10503A
Adapters | o _

Type N (£) 10 APC-3.5 () «vevneveinnnranancnrneeenensssnsasnes 1250-1745

Type N (1) 10 BNC (£) ++rvvneerennivnnnnnnnsruneeneensmamnanunsnne 1250-1476
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19. Tracking Oscillator Adjustment (Option 010)

Procedure A
Frequency Tracking Range Check

‘ 1. Connect a cable between the RF OUT 509 and INPUT 50( connectors on the spectrum

“ analyzer.

2. Remove the rear-panel Jumper that is between the 10 MHz REF OUTPUT and EXT REF
IN jacks. Connect the frequency counter FREQ STD OUT connector to the spectrum

analyzer EXT REF IN connector as shown in Figure 2-29.

GNC CABLE

SPECTRUM
ANALYZER

- FREQ STD
FREQUENCY | °%

ooonnggg

500 MHz-
26.5 GHz

ADAPTERS |

Figure 2-29. Frequency- Tracking Range Setup

. 3. Press on the spectrum analyzer, then set the controls as follows:

CENTERFREQ ......oovviiiiiiiiiiiiiiiiiiiiiiiiiiiii,
SPAN ...t i ite ettt eieeaaes

4. On the spectrum analyzer, press the following key:

N oL e

5. On the spectrum analyzer press T
disappear.

6. Set the microwave frequency counter controls as follows:

Wait for the PEAKING message to

SAMPLE RATE ...iiiiiiiiiiiiiiiieerereensnoenanononsoonnnoes
10 Hz-500 MHz/500 MHz-26.5 GHz Sw1tch ............. 500 MHz - 26.5 GHz
RESOLUTION ........ P P

7. Connect the RF OUT 5082 connector to the microwave frequency counter input as shown

in Figure 2-29.

8. Wait for the microwave frequency counter to gate two or three times, then record the

microwave frequency counter reading below as the peaked frequency:

Peaked Frequency:
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10.

11.

19. Tracking Oscillator Adjustment (Option 010)

. On the spectrum analyzer, press MA “TRK "ADJUST ., 4095, (ENTER). Wait for the microwave

frequency counter to gate two or 'E“h_fég't'i"més', then record the microwave frequency counter
reading below as the minimum frequency:

. Minimum Frequency: —__________ MHz

On the spectrum analyzer, press ¥ AL Jp_'él‘,, 0, (ENTER). Wait for the microwave
frequency counter to gate two or three times, then record the microwave frequency counter
reading below as the maximum frequency:

Maximum Frequency: — _____ MHz

If the absolute value of the difference between either the minimum or maximum frequency
and the peaked frequency is less than 5 kHz, proceed with the adjustment procedure

_ below. If the differences are greater than 5 kHz, no adjustment is necessary.

12.

Disconnect the cable from the EXT REF IN connector, then replace the rear-panel
jumper.

Adjustment Procedure

13.

14.

Remove the A3 RF Section assembly as described in Chapter 3 of this supplement. With
A3 sitting on top of the A2 Display assembly, reconnect all cables from A3 to their
respective jacks on A7, A9, A25, and A10. Reconnect W40 to A3A15J8. Connect the 509
termination to the end of W42.

Connect the equipment as shown in Figure 2-30. The microwave frequency counter
provides the frequency reference for the spectrum analyzer.

S0 OHM
TERMINATION @
ADAPTERS

BNC CABLE

we3
ExT AEF A3 RF
IN SECTION

FREQ
STD OUY

BNC CABLE

FREQUENCY
COUNTER

ANALYZER ’ ADAPTER

BNC CABLE *. - /

Figure 2-30. Tracking Oscillator Adjustment Setup
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19.
15.

16.

17.
18.

19.
20.

21.
22,

23.

Tracking Oscillator Adjustment (Option 010)

Set the spectrum analyzer (GNE) switch to on. Press

] (ON ). Allow the spectrum analyzer to warm up for at lea.st 5 minutes.
Set the controls as follows:

CENTERFREQ,...;..;....‘ ............................ e 300 MHz

SPAN ......... R L CEETTTTTRRTTPRLY: 0Hz
Set the microwave frequency counter controls as follows:

SAMPLE RATE . .iiitiiiiereananencnecasssanssanarans erean Fully CCW

10 Hz-500 MHz/500 MHz-26.5 GBz Switch ....ocvvne eveans 10 Hz-500 MHz

500 - 1 MO SWItCh ..viiiirrrinreeenanecenccvccasossnsnns PO 509

Remove the screw, located on the front of the tracking generator, used to seal the tracking
oscillator adjustment.. . :

N DA

STRKCADJUST,, 0, (Hz).

Record the microwave frequency counter readmg in Table 2-13 as F1.

On the spectrum analyzer, press (AUX CTRL), ¥

On the spectrum analyzer, press AN

Record the microwave frequency counter reading in Table 2-13 as F2.

Calculate Fcenter as shown below, and record it in Table 2-13.

. Fcenter = (F1 + F2)/2

Set SRC TRACK ADJ to 350. This sets the tracking oscillator near the center of its frequency
range. (The relationship between the SRC TRACK ADJ DAC number and the output
frequency is nonlinear.) Adjust SRC TRACK ADJ until the microwave frequency counter
reads Fcenter £100 Hz.

* 24. Record the value of SRC TRACK ADJ in Table 2-13.
Note A3A15C3 (TRK OSC CTR) is rated for a maximum of 10 adjustment cycles.
8 Due to this limitation, adjust TRK OSC CTR only when absolutely necessary.

25.
26.

27.
28.
29.

“Adjust A3A15C3 (TRK OSC CTR) until the microwave frequency counter reads 300 MHz |
+500 Hz. B ’

Repeat steps 17 through 24 at least once more until no further adjustment of A3A15C3 is
necessary.

Set the spectrum anelyzer switch to off, then replace the screw removed in step 17.
Reinstall the A3 RF Section assembly into the spectrum analyzer.

Replace the rear- panel Jumper between the 10 MHz REF OUTPUT and EXT REF IN |
connectors.
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19. Tracking Oscillator Adjustment (Option 010)

Table 2-13. Tracking Osclllator Range Centering

F1
(MHz)

¥2
(MHz)

Fcenter
(MHz)

SRC TRACK ADJ
Setting

(= ST I S O N 4
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Replacement Procedures

Introduction

The procedures in this chapter describe the removal and replacement of major assemblies in
the HP 8595A Spectrum Analyzer.

The words “right”- and “left” are used throughout these procedures to indicate the sides of the
analyzer as normally viewed from the front of the instrument. Numbers in parentheses, for
example (1), indicate numerical callouts on the figures.

If one or more analyzer assemblies have been replaced, related adjustments and performance
verification tests should be done. Refer to the “Adjustments and Tests for Replaced or
Repaired Assemblies” table in Chapter 6 of this manual for the related ad_)ustments and
performance verification tests required for each assembly.

Before You Start

There are three things you must do before you begin the replacement procedures in thls
chapter:

= Familiarize yourself with the safety symbols marked on the spectrum dnalyzer, and read the
general safety instructions and the symbol definitions given in the front of this manual.

m The spectrum analyzer contains electrostatic sensitive components. Read the section
entitled “Protection From Electrostatic Discharge” in Chapter 1 of this. manual.

s Refer to Tables 1-5 and 1-6 for service tools required to complete these replacement
procedures.
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Removal and Replacement Procedures in this Chapter

Instrument Cover
A1l Front-Frame Assembly |
AlA1 Keyboard/Front-Panel Keys
A2 Display ‘ | -
Before Replacing the A3 Front-End Assembly
A3A3 Low-Pass and A3A9 Bandpass Filters
. A3 Front-End Assembly
FL1 Low-Pass-,Filier
. A3A1 Comb Generator
A3A2 Switched YTF
A3A4 Second Converter
A3A5 Attenuator/DC Block
A3A6 Dual Mixer
'A3A7 YTO
A3A10 Directional Coupler
A3A13 Isolator o —
) A3A14 First LO Distribution Amplifier (Option 009, 010)
A3A15 Tracking Generator (Option 010) '
A7 Analog Assembly
A8 Power Supply
A15 Motherboard and IF Extrusion
A16 Processor/Video Board Assembly
Al6 Procéssor/ Video Board Firmware ROMs
Al7 Memory_Card Reader .
B1 Fan _
BT101 Battéry
Rear-Frame Assembly

3-2 Replacement Procedures



tnstrument Cover

Instrument Cover -

Removal

1. Disconnect the analyier from ac power.

Caution To prevent damage to the front frame, use a soft cloth or towel between the
‘ work surface and the front frame.

2. Carefully place the analyzer on the work surface with the front frame facing down.
3. Remove the four screws and washers attaching the instrument cover to the rear frame.
4. Unscrew, but do not remove, the t-ur rear-feet screws, using a 4 mm hex wrench.

5. Pull the instrument cover off towards the rear of the instrument.

Replacement

1. Disconnect the analyzer from ac power.

Caution To prevent damage when replacing the instrument cover, remember the
following:
0 a Place a soft cloth or towel between the work surface and the front frame.

s Ensure that cables do not bind between the instrument cover and its
internal assemblies.

2. Carefully place the analyzer on the work surface with the front frame facing down.

3. Replace the instrument cover assembly by matching the seam on the cover with the bottom
of the instrument. '

4. Fit the leading edge of the cover completely into the slot on the back of the front-frame
assembly. The cover should fit snugly against the EMI gasket in the slot.

5. Tighten the four rear-feet screws with a 4 mm hex wrench.

6. Replace the four screws and washers attaching the instrument cover assembly to the rear
frame.
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A1 Front-Frame Assembly

 Caution Use ESD precautions when performing this replacement procedure.

Removal

1. Remove the instrument cover assembly. Refer to the “Instrument Cover” removal
procedure..

2. Place the anilyzér with the bottom side facing up on the work surface.

3. Remove the A17 Memory Card Rea,der Befer to the “A17 Memory Card Reader” removal
procedure.

4. Remove the two screws (1) that secure the front frame to the main chassis. See
Figure 3-1. ‘

5. Remove the cable tie (2) that secures the A3A11 and A3A12 assemblies to the W10
semirigid cable.

6. Disconnect the W37 semirigid cable (3) from the 100 MHz COMB OUT connector on the
" front- f;a,me assembly.

7. Disconnect the W10 semirigid cable (4) from the INPUT 509 connector.

Note If the instrument came equipped with an A3A15 Tracking Generator
. (Option 010), disconnect the W43 semirigid cable (§) from the RF OUT 50
e connector on the front-frame assembly.

8. Disconnect W3 (6) from A1R1, the front-panel INTEN control.

Note If the instrument came equipped with an A102 AM/FM Speaker ‘and TV
Synch Trigger (Option 102) or A103 Quasi Peak Detector (Option 103),
‘ disconnect W102 from the VOL control wiring connector at A1R1.

9. Disconnect W1 (7) from A16J9.

10. Place the analyzer with the front frame forwa.rd and the top side facing up on the work
surface.

11. Disconnect W7 from A9J2.

12. Remove the five screws (8) that secure the front frame to the main chassis sides. There
are three screws on the right and two screws on the left.
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A1 Front-Frame Assembly

Caution To prevent damage to W10, make sure it is completely disconnected from the
“ input connector before removing the front frame.

13. Separate the front frame from the main chassis and disconnect the W4 ribbon cable from
the A1A1 Keyboard assembly.

14. Remove the front-frame assembly.

Ae———{]
f Y I l |
E;, ‘ © @q CH K
=000 .
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. o]
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) i + .
.:D D i D ® Q i./@
— L (BENEATH W14
u ® ] 0® AND. A25)

o®

| e
. ﬁ]4=04,= °
./ri%@ X
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Figure 3-1. A1 Front-Frame Replacement
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A1 Front-Frame Assembly

Replacement

© 1.

Connect W7 to A9J2 and route the cable down between the A2 Display assembly and the
A3 Front-End Assembly.

. Connect the W4 nbbon cable to the A1A1 Keyboard assembly

3. Align the W10 semmgld cable (4) with the INPUT 50 connector while replacing the

front frame on the main chassis. Make sure that the cables attached to the front-frame are
not pinched between adjacent assemblies.

Replace the five screws (8) that secure the front frame to the main chassis sides. There
are three screws on the right and two screws on the left.

Place the analyzer with the front frame forward and the bottom side facing up on the
work surface. .

6. Connect W1 (7) to A16J9.

7. Connect W3 (8) to the connector from A1R1, the front frame INTEN control.
Note . If the instrument came equipped with an A102 AM/FM Speaker and TV
‘ Synch Trigger (Option 102) or A103 Quasi Peak Detector (Option 103),
# connect W102 to the VOL control wiring connector at A1R1.
Note H the instrument came equipped with an A3A15 Tracking Generator
(Option 010), connect the W43 semirigid cable (5) to the RF OUT 509
i connector on the front-frame assembly.

8. Connect the W10 semirigid cable (4) at the INPUT 509 connector to 10 inch-pounds.
9. Connect the W37 semirigid cable (3) to the 100 MHz COMB OUT on the front-frame

10.

11.
12.

13.

assembly.

Place the cable tie (2) around W10 and the A3A11 and A3A12 a.ssembhes Tighten the
cable tie to secure the A3A11 and A3A12 assemblies to the W10 semirigid cable.

Replace the two screws (1) that secure the front frame to the main chassis.

Replace the A17 Memory Card Reader. Refer to the “A17 Memory Card Reader”
replacement procedure.

Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure.
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A1A1 Keyboard/Front-Panel Keys

A1A1 Keyboard/Front-Panel Keys

Removal

1.

Remove the front frame from the analyzer. Refer to the “Al Front-Frame Assembly”
removal procedure.

. Place the front frame face down on the work surface.

3. Disconnect W5 from A1A1J3 and the A1A2 wiring connector from A1A1J2.

5.

. Remove the nine screws holding the A1A1 Keyboard assembly to the front frame and

remove the assembly. Be careful to keep the front frame level. All front-panel keys are now
loose and held in place only by gravity.

Remove the rubber keypad.

Note The front-panel menu key actuators are part of the display bezel assembly and

i are not replaceable. If the menu keys are damaged, replace the bezel assembly.

Replacement

1.

Check that all front-panel keys are correctly placed in the front frame assembly. Figure 3-2
illustrates the positions of all keys as viewed from the backside of the front panel. Make
sure that the indented orientation mark located on the back of each key is next to the
raised marks located on the front-frame casting next to each key.

. Place the rubber keypad over the keys, ensuring that the screw holes are visible through

the pad.

. Place the A1A1 Keyboard assembly over the rubber keypad. Secure with nine panhead

§CTews,

. Connect the A1A2 wiring connector to A1A1J2 and W5 to A1A1J3. | _
. Install the front frame to the analyzer. Refer to the “A1 Front Frame” replacement

procedure.
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A1A1 Keyboard/Front;Panel Keys
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Figure 3-2. A1A1 Front-Panel Key Posltions :

3-8 Replacement Procedures



A2 Display

. - A2 Display

Caution Use ESD precautions when performing this replacement procedure.

Removal
1. Remove the instrumeﬁt cover assembly. Refer to the “Instrument Cover” removal
procedure.
2. Remove the A17-Memory Card Reader. Refer to the “A17 Memory Card Reader” removal
procedure. '

3. Remove the Al Front-Frame asscinbly. Refer to the “Al Front-Frame Assembly” removal
procedure. )

4. Place the instrument on the work surface with the bottom side facing up.
5. Remove the three screws (1) that secure the A2 Display to the chassis. See Figure 3-3.

6. Disconnect the W2 wire harness (2) from A16J8 on the A16 Processor/Video Board
Assembly. ' '

7. Place the instrument on its right side.

. Caution The plastic locking clip on the W3 connector (8) is fragile. Protect the
’ connector by wrapping it with a piece of tape before pushing it down into the
o slot (4) on the instrument chassis.

8. Push the W2 wire harness (2) and the W3 wire harness (3) down into the slot (4) on the
instrument chassis. '

9. Hold the display in position and remove the two screws (5) that secure the display to the
left side of the instrument chassis.

Caution A corner of the A8 Power Supply partially blocks the slot (4) in the '
instrument chassis. Make sure that the display’s wiring harness and
0 connectors do not jam between the power supply and the chassis.

10. Slowly remove the display assembly from the front of the instrument. Continue to route
W2 and W3 through the slot (4) as the display is removed.
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A2 Display
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Figure 3-3. A2 Display Replacement
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A2 Display

11. Remove the screw and flat washer (8) that secure the A2 display to its enclosure (7). See

Figure 3-4.

12. Slowly pull the display out of its enclosure while routing W2 and W3 through the opening

in the enclosure (8).

Warning A hlgh-volkage potential may remain within the A2 Display assembly for some
time after it has been removed from the instrument. Do not attempt to remove
q the post-accelerator lead from the cathode-ray tube.

13. Disconnect W2 (9) and W3 (10) from the display.

00000 O0O0CO0
0 00O0OO0O0O0OO0OO

i

@)

d —

Figure 3-4. A2 Display, Rear View
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A2 Display

Replacement

1.

Connect W2 (9) and W3 (10) to the A2 Display. See Figure 3-4.

Caution . 'The plastic locking clip on the W3 connector (10) is fragile. Protect the

‘ connector by wrapping it with a piece of tape before pushing it through the

opening (8) on the enclosure.

N oo s

. Place the d1splay close to the front of the enclosure and route W2 and W3 out through

the opening (8).

Slowly push the dlsplay into the enclosure while pulling W2 and W3 through the opening
(8)-

.. Replace the scte_w and flat washer (6) that secure the display to the enclosure.

Place the instrument on the work surface so that it is resting on its right side.
Position the display assembly part of the way into the front of the instrument.

Begin to push W2 and W3 out through the slot (4) in the instrument chassis. See

~ Figure 3-3.

Caution A corner of the A8 Power Supply partially blocks the slot (4) in the

connectors do not jam between the power supply and the chassis.

‘ instrument chassis. Make sure that the display’s wiring harness and

10.
11.
12.
13.
14.

15.

16.

Replace the display in the instrument while carefully pulling W2 and W3 through the slot
(4) in the instrument chassis.

Hold the display in posmon and replace the two screws (5) that secure the display to the
left side of the instrument chassis.

Place the instrument on the work surface with the bottom side facing up.
Remove the tape protecting the plastic dip on W3 (3). ‘
Connect W2 (2) to A16J8 on the A16 Processor/Video Board Assembly.
Replace the three screws (1) that secure the display to the chassis.

Replace the Al Front-Frame assembly. Refer to the “Al Front-Frame Assembly
replacement procedure

Replace the A17 Memory Card Reader. Refer to the “A17 Memory Card Reader”
replacement procedure.

Replace the instrument cover assembly. Refer to the_“Instrument Cover” ‘replacement

~ procedure.
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Before Réplaclng the A3 Front-End Assembly

Before Replacing the A3 Front-End Assembly

Introduction

Replacement procedures for a complete HP 8595A A3 Front-End assembly, and the First LO
Distribution Amplifier and Tracking Generator assemblies within an Options 009 and 010 are
provided. The location of each assembly within the A3 Front-End assembly is provided in
Chapter 5.

The A3 Front-End assembly replacement procedures are organized in the logical order of
assembly removal and replacement. Figure 3-5 provides the order of removal for each assembly
within the A3 Front-End assembly.

The A3 Front-End assembly replacement procedures provided are based on the order of
removal shown in Figure 3-5, as follows:

s “A3A3 Low-Pass Filter and A3A9 Bandpass Filter” describes the replacement of either
filter. The filters can be replaced without removing the front-end assembly.

s “A3 Front-End Assembly” provides for the replacement of a complete front-end assembly.

» After the A3 Front-End assembly has been removed, any one of the following replacement
procedures can be done for the assemblies that are part of the A3 Front-End assembly.

o “FL1 Low-Pass Filter” provides for the replacement of the FL1 Low-Pass Filter.

o “A3A15 Tracking Generator (Option 010)” provides for the replacement of the tracking
- generator. The FL1 Low-Pass Filter must be-removed prior to replacing this assembly.

“A3A1 Comb Generator” provides for the replacement of the comb generator.

o

- o “A3A4 Second Converter” provides for the replacement of the second converter assembly.
D “A3A5 Attenuator/DC Block” provides for the replacement of the attenuator assembly.

o

“A3A2 Switched YTF” provides for the replacement of the switched YTF assembly. The
A3A4 Second Converter and A3A5 Attenuator/DC Block assembhes -must be removed
prior to replacing this assembly.

o “A3A7 YTO™ provides for the replacement of the YTO assembly. The FL1 Low-Pass
Filter and A3A5 Attenuator/DC Block must be removed prior to replacing this assembly.

o “A3A6 Dual Mixer” provides for the replacement of the dual mixer.

o “A3A13 Isolator” provides for the rep]a,cerhent of the isolator. The A3A6 Dual Mixer
must be removed prior to replacing this assembly.

o “A3A14 First LO Distribution Amplifier (Option 009, 010)” provides for the replacement
of the first LO.distribution amplifier. The A3A6 Dual Mixer must be removed prior to
replacing this assembly.

Caution The A3 Front-End assembly has static-sensitive components. Read the
“Protection from Electrostatic Discharge” section of Chapter 1 before
‘ proceeding.
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Before Replacing the A3"Front-End Assembly

The standard A3 Front-End assembly contains 12 assemblies that are attached to the

front-end bracket assembly. The bracket assembly is made up of four separate brackets.

Whenever the brackets are called out in a replacement procedure they are demgnated by the - .
letters A through D as 1llustra.ted in Figure 3-6.

A3A9 A3A3 . A3
BANDWIDTH LOW-PASS FRONT—END
FILTER FILTER ASSEMBLY

- I
IS Y ! ! Y

: FL1 A3A1 A3A4 A3AS A3AG A3A10
| LOW-PASS | ~.come SECOND . : DIRECT 1ONAL
FILTER GENERATOR CONVERTER ATTENUATOR DUAL MiXER COUPLER
M | s e | [ R
TRACK : - LO-PASS
GEN . DISTRIBUTION
OPTION 010 ATTENUATOR F”IER (OPT 009,010)
S IYTCF 0 GEN 1SOLATOR
. ' T A3A7
Y10 : ‘

Figure 3-5. A3 Front-End Assembly Order of Removal

- 3.14 Replacement Procedures



Before Replacing the A3 From-End Assembly

Figure 3-6. A3 Front-End Bracket Assembly
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- A3A3 Low-Pass and A3A9 Bandpass Filters

Caution Use ESD precautions when performing this replacement procedure.

These procedures can be used for the removal and replacement of either the A3A3 Low-Pass
Filter or the A3A9 Bandpass Filter.

Removal
Note Reéd' the “Before Replacing the A3 Front-End Assembly” section of this
i ' chapter before performing this procedure.

1. Remove the instrument cover assembly. Refer to the “Instrument Cover” removal
procedure.

Caution Hold the A3A3 Low-Pass Filter firmly in place when loosening either the W26

or the W27 semirigid cable. The cables can be easily damaged if the filter is
‘ allowed to twist.

2. Disconnect the cables attached to the filter. Hold one end of the filter (1) in position
with a 7/16 inch wrench and loosen the cable connections with a 5/16 inch wrench. See
Figure 3-7.

3. Pry the filter from the filter chps (2) attached to the “A” bracket
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A3A3 Low-Pass and A3A9 Bandpass Filters
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Figure 3-7. A3A3 and A3A9 Filter Replacement
Replacement
Note Although both filters are bidirectional devices, they are installed at the'factory
' as follows:
6 s The A3A9 filter connector labeled “INPUT™ is connected to W23 (3). See
Figure 3-7. :

m The A3A3 filter is installed so that the filter label reads from left to right,
with the W24 semirigid cable (4) on the left as a reference.

1. Position the filter over the filter clips (2) attached to the A3 Front-End Assembly.
2. Press the filter into place.

Caution Hold the A3A3 Low-Pass Filter firmly in place when tightening either the
W26 or the W27 semirigid cable. The cables can be easily damaged if the
‘ filter is allowed to twist.

3. Connect the cables to the filter. Hold one end of the filter (1) in position with a 7/16 inch
wrench and tighten the cable connections to 10 inch-pounds using a 5/16 inch torque
wrench.

4. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure.
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A3 Front-End Ass,'emb_ly

Caution Use ESD precautions when performing this replacement procedure.

Removal

Note Read the “Before Replacing the A3 Front-End Assembly” section of this
d chapter before performing this procedure.

1. Remove the insti-un_lent cover assembly. Refer to the “Instrument Cover” removal
procedure.

2. Remove the front-frame assembly. Refer to the “Al Front-Frame Assembly” removal
procedure, '

Place the instrument so that its left side is resting on the wbri: surface.
Disconnect the W20 coaxial cable (1) from AT1, the 10 dB pad. See Figure 3-8. .
Push W20 through the slot (2) on the instrument chassis.

o o & W

Remove the four screws (3) that secure the A3 Front-End assembly to the instrument
" chassis.
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A3 Front-End Assembly

(4 PLACES)

Figure 3-8. A3 Front-End Replacement, Bottom View
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A3 Front-End Assembly

7. Place the instrument'on the work surface with the top side facing up.

8. Remove the A7 Analog Interface assembly. Refer to the “A7 Analog Assembly” removal
- procedure. .

9. Note how the cables attached to the A9 Third Converter assembly are dressed (Thns
information will be used later during the “A3 Front-End Assembly” replacement

procedure.
Note Some card-cage options have a different cable dress that includes the use of
cable tie-wraps. The tie-wraps are required to hold the wires in place during
d installation of the instrument cover.

10. Disconnect W8 (4) from A9J5 and W9 (4) from A9J4. See Figure 3-9.

Note ' H the instrument came equipped with a tracking generator (Option 010)
disconnect W39 from A10J1 and W38 from A10J2. A
d ' If the instrument came equipped with an LO Output on the rear panel

(Option 009), disconnect W42 from the LO OUTPUT connector on the
rear-frame assembly.

11. Remove the three screws and two washers (§) from the front-end-to-IF support bracket,
then remove the bracket.

12. Tuck the cables and wire harness that are attached to the front-end assembly down into
the space (6) between the “D” bracket and the A3A9 filter. This reduces the possibility
. that wires will be damaged while the front-end assembly is removed

13. Lift the A3 Front-End assembly out of the instrument.
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A3 Fromt-End Assembly
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Figure 3-9. A3 From-End Replacement, Top View
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A3 Front-End Assembly

Replacement

1.

Tuck all cables and wire harnesses on the A3 Front-End assembly (except for cables W20
and W24) down into the space (8) between the “D” bracket and the A3A9 filter. This
reduces the possxblhty of damaging wires while replacing the front-end assembly. See
Fxgure 3-9.

2.- Place the mstrument on the work surface with the top side facing up.

3. Set the front-end assembly on top of the A2 Display assembly and route the W20 coaxial .

cable into the slot on the instrument chassm that is just below the lower-right rear corner
of the A2 stplay assembly.

4. Position the fron_t-end assembly over the front-end section of the instrument chassis.
Camion Protect the center pin of the W10 semirigid cable and make sure that cables
W20 and W24, as well as all other wiring, are not pinched between the
0 - front-end assembly and the instrument.

8.
6.

Lower the front-end assembly into the instrument chassis.

‘Replace the front-end-to-IF support bracket, and install the three screws and two washers
(8) on the bracket without tightening.

7. Connect W8 (4) to A9J5 and W9 (4) to A9J4. See Figure 3-9.
Note If the instrument came equipped-with a tracking generator (Option 010)
connect W39 to A10J1 and W38 to Al0J2.
d If the instrument came equipped with an LO Output on the rear panel

. (Option 009), connect W42 to the LO OUTPUT connector on the rear-frame
assembly. 4

8. Place the instrument so that its left side is resting on the work surface.

9. Install and tighten the four screws (3) that secure the front-end assembly to the chassxs

10.
11
12.
13.
14.

15.

See Figure 3-8.

Route W20 through the slot (2) in the instrument chassis and under the ribbon cable.
Connect W20 (1) to the AT1 assembly and tighten it to 10 inch-pounds.

Place the instrument on the work surface with the top side facing up.

Tighten the three screws (8) on the front-end-to-IF support bracket. See Figure 3-9.

Replace the A7 Analog Board assembly. Refer to the “A7 Analog Interface Assembly
replacement procedure.

Dress all cables as noted during the removal procedure.

Note For card-cage options with addmonal wiring, replace the original tie-wraps
d and dress the wiring so that there will be no mterference with the instrument

cover assembly.
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A3 Front-End Assembly

16. Replace the front-frame assembly. Refer to the “Al Front-Frame Assembly” replacement
‘ procedure.

17. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure in Chapter 3 of the Service Manual.
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FL1 Low-Pass Filter |

Caution Use ESD precautions when performing this replacement procedure.
Removal

Note Read the “Before Replacing the A3 Front-End Assembly” section of this
d chapter before performing this procedure.

1. Remove the instrument cover assembly. Refer to the “Instrument Cover” removal
procedure.

2. Remove the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly removal
procedure. :

3. Place the A3 Front- End Assemb]y on the work surface w1th the right side of the assembly
facing out.

Caution The FL1 filter can be easily damaged. Make sure that the body of the filter is -

0 not allowed to bend or twist while loosening the cables attached to the filter.

»

4. Reach through the opening in the “D” bracket and loosen W29 (1) on the A3A6 Dual
Mixer. See Figure 3-10. Do not disconnect W29. '

5. Place the front-end assembly on the work surface with the left side fwng up. Be sure that
no wiring is pmched beneath the front-end assembly. '

Note Hold the W30 semirigid cable firmly in position while loosening the
cable-connector nut at the A3A4 Second Converter. This reduces stress on the
d FL1 filter.

6. Loosen W30 (2) at the second converter with a 5/16 inch wrench.

7. Disconnect the FL1 filter from W29 (3) using a 5/16 inch wrench on the filter connector
and a 1/4 inch wrench on the W29 connector.

8. Disconnect the FL1 filter from W30 (4) using a 5/16 inch wrench on the filter connector
and a 1/4 inch wrench on the W30 connector.

9. Remove the two screws and flat washers (5), then remove the FL1 filter and the filter
clamps.
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FL1 Low-Pass Filter
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Figure 3-10. FL1 Filter Replacement
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FL1 Low-Pass Filter

Replacement

1.

2.

3.

Place the A3 Front-End Assembly on the work surface with the left side facing up. Be
sure that no wiring is pinched beneath the front-end assembly.

Position the FL1 filter.in the two filter clamps and replace the two screws and flat washers

(6). See Figure 3-10. Make sure that the warning label on the filter is right-side up and -
facing out.

Connect the FL1 filter to W30 (4).

Caution The FL1 filter can be easily damaged. Make sure that the body of the filter

~ is not allowed to bend or twist while tightening the cable connector-nuts
' attached to the filter. ' ,

. Tighten W30 to 10 inch-pounds with a 5/16 inch torque wrench. Hold the W30 connector
‘ ﬁrmly in position with a l/ 4 inch wrench while tightening.

5. Connect the FL1 filter to W29 (3).
6. Tighten W29 to 10 inch-pounds. Hold the W29 connector ﬁrmly in position with a 1 /4

11.
procedure.

inch wrench.

. Tighten W30 (2) on the A3A4 Second Converter assembly to 10 inch-pounds. Hold the

W30 semirigid cable firmly in position.

. Place the front-end assembly on the work surface with the right side of the assembly

——

facing out.

. Tighten W29 (1) on the A3A6 Dual Mixer to 10 inch-pounds.
10.

Replace the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” replacement
procedure. '

Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
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‘A3A15 Tracking Generator (Option 010)

A3A15 Tracking Generator (Option 010)

Caution Use ESD precautions when performing this replacement procedure.

Removal

Note Read the “Before Replacing the A3 Front-End Assembly” section of this
d chapter before performing this procedure.

1. Remove the instrument cover assembly. Refer to the “Instrument Cover” removal
procedure. ’

2. Remove the A3 Front-End assembly. Refer to the “A3 Front-End Assembly” removal
~ procedure. '

Caution The FL1 filter can be easily damaged. Avoid any action that causes the filter

‘ to bend or twist.

3. Remove the FL1 Low-Pass Filter. Refer to the “FL1 Low-Pass Filter” removal 'procedure.

‘Caution The area between the second converter and the tracking generator is limited.
‘ Be careful when removing the W41 and W43 semirigid cables.

4. Disconnect the W41 and W43 semirigid cables (1) from the A3A15 Tracking Generator.
See Figure 3-11.

5. Disconnect the W40 and W42 coaxial cables (2) from the A3A15 Tracking Generadtor.
6. Remove the three screws (3) that secure the A3A15 to the “B” bracket.

7. Remove the tracking generator from the front-end assembly.
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A3A15 Tracking Generator (Option 010)
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Figure 3-11. A3A15 Tracking Generator Replacemen‘t'

Replacement - ‘
1. Position the A3A15 Tracking Generator in the A3 Front-End assembly.

2. Replace the three screws (3) that secure the tracking generator to the “B” bracket. See
Figure 3-11.

3. Connect the W40 and W42 coaxial cables (2) to the A3A15 Tracking Generator.

Caution " The area between the second converter and the tracking generator is limited.
‘ Be careful when replacing the W41 and W43 semirigid cables.

4. Connect the W41 and W43 semirigid cables (1) to the A3A15 Tracking Generator.
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A3A15 Tracking Generator (Option 010)

Caution The FL1 filter can be easily damaged. Avoid any action that causes the filter

“ to bend or twist.

5. Replace the FL1 Low-Pass Filter. Refer to the “FL1 Low-Pass Filter” replacement
procedure.

6. Replace the A3 Front-End assembly. Refer to the “A3 Front-i'lnd Assembly” replacement
procedure.

7. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure. - :
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A3A1 Comb Gen‘eratqr

Caution Use ESD precautions when performing this replacement procedure.
Removal

Note Read the “Before Replacing the A3 Front-End Assembly” section of this
‘ chapter before performing this procedure. '

1. Remove the instrument cover assembly'. Refer to the “Instrument Cover” removal

procedure.

2. Remove the A3 Front-Ernd Assembly Refer to the “A3 Front-End Assembly removal
procedure.

Desolder the orange wire (2) from the ground lug on the comb generator.

. Desolder the violet wire (3) from the terminal on the comb generator.

. Desolder the yellow wire (4) from the terminai-on the comb generator.

. Remove the two screws (5) that secure the comb generator to the “A” and “B” brackets.

. Remove the comb generator from the front-end assembly.
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‘Disconnect the W24 coaxial cable (1) from the A3A1 Comb Generator. See Figure 3-12.



.Replacement
1.

. Replace the two screws (5) that secure the comb generator to the “A” and “B” brackets.
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Figure 3-12. A3A1 Comb Generator Replacement

Position the A3A1 Comb Generator in the A3 Front-End Assembly.

See Figure 3-12.

. Solder the yellow wire (4) to the terminal on the comb generator.
. Solder the violet wire (3) to the terminal on the comb generator.
. Solder the orange wire (2) to the ground lug on the comb generator.

. Connect the W24 coaxial cable (1) to the A3A1 Comb Generator and position it as shown

in Figure 3-12.

. Tighten W24 to 10 inch-pounds with a 5/16 inch torque wrench.
. Replace the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” replacement

procedure.

. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement

procedure.
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A3A4 Second Converter

Caution Use ESD precautions when performing this replacement procedure.

'Removal

Note ' Read the “Before Replacing the A3 Front-End Assembly™ section of this
d chapter before performing this procedure.

1. Remove the instrument cover assembly Refer to the “Instrument Cover” removal
procedure

2. Remove the A3 Front- End Assembly. Refer to the “A3 Front-End Assembly removal
~ procedure.

3. Place the A3 Front-End Assembly on the work surface with xts left side facing up. Be sure
- that no wiring is pinched beneath the front-end assembly.

" 4. Remove W8, W22, W23, and W35 (1) from the A3A4 Second Converter. See Figure 3-13.

Caution FL1, the low-pass filter (2), can be easily damaged. Avoid any action that
‘ causes the filter to bend or twist.

5. Disconnect the W30 semirigid cable (3) from the second converter with a 5/16 inch wrench.
Hold W30 firmly in position while loosening its connector nut. This reduces stress on the
FL1 filter. .

6. Hold the second converter in place and remove the four screws (4) that secure the second
“converter to the “B” bracket. :

7. Remove the second-converter assembly.
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A3A4 Second Converter
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Figure 3-13. A3A4 Second Converter Replacement
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A3A4 Second Converter

Replacement .
1. Place the A3 Front-End Assembly on the work surface with its left side facing up. Be sure ‘
that no wiring is pmched beneath the front-end assembly.

2. Position the A3A4 Second Converter on the “B” bracket

3. Replace the four screws (4) that secure the second converter to the “B” bracket. See
Figure 3-13.

Caution The FL1 filter (2), can be easily damaged Avoid any action that causes the
‘ ﬁlter to bend or twist.

Carefully connect. the W30 semirigid cable (8) to the second converter without tightening.
Hold W30 firmly in position and tighten its connector nut to 10 inch-ponnds.

Replace W8, WZQ W23 and W35 (1) on the A3A4 Second Converter é.ssembly.

Torque the connector on W22 to 10 inch-pounds. '

. Replace the A3 Front-End Assembly. Refer to the “A3 Front- End Assembly replacement
procedure.

o N o A

9. Replace the instrument cover a.ssembly Refer to the “Instrument Cover” replacement
procedure.
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A3AS Attenuator/DC Block

A3AS5 Attenuator/DC Block

Caution Use ESD precautions when performing this replacement procedure.

Removal

Note Read the “Before Replacing the A3 Front-End Assembly” section of this
d chapter before performing this procedure.
1. Remove the instrument cover assembly. Refer to the “Instrument Cover” removal

procedure.

_ Remove the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” removal

procedure. :

Place the A3 Front-End Assembly on the work surface top side up.

. Remove the two screws (1) that secure the “C” bracket to the “D” bracket. See

Figure 3-6 for an illustration of the front-end bracket assembly.

. Note the alignment of the W10 semirigid cahble (2) to the left side of the front-end

assembly. See Figure 3-14. (This information is used later, in the attenuator replacement
procedure.) '

. Disconnect W10 (3) from the A3A5 Attenuator.
. Disconnect the W11 semirigid cable (4) from the attenuator.

. Hold the attenuator in place and remove the two screws (5) that secure the “C” bracket to

the “A” bracket. The top screw is accessible through the hole in the “D” bracket.

. Remove the “C” bracket and attenuator.
10.
11.

Remove the W36 ribbon cable (8) from the attenuator.

Remove the two screws that secure the “C” bracket to the attenuator.
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A3AS Attenuator/DC Block
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Figure 3-14. A3AS Attenuator Replacement
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A3AS5 Attenuator/DC Biock

Replacement

1.

Position the “C” bracket on the A3A5 Attenuator and replace the two screws that secure
the bra.cket to the attenuator.

2. Replace the W36 nbbon cable (8) on the attenuator. See Figure 3-14.
3.
4
5

Position the attenuator .assembly on the A3 Front-End Assembly.

. Replace the two screws (5) that secure the “C” bracket to the “A” bracket.
. Connect the W11 semiirigid cable (4) to the attenuator and tighten to 10 inch-pounds

using a 5/16 inch torque wrench.

. Connect the W10 semirigid cable (8) to the attenuator and position as noted in the

attenuator removal procedure (2).

. Tighten W10 t0 10 mch-pounds

8. Replace the two screws (1) that secure the “C” bracket to the “D” bracket.
9. Replace the A3 Front-End Assembly in the instrument. Refer to the

10.

“A3 Front-End Assembly” replacement procedure.

Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure.
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A3A2 Switched YTF . .

Caution - Use ESD precautions when performing this replacement procedure.
Removal
Note " Read the “Before Replacing the A3 Front-End Assembly” section of this
i ' chapter before performing this procedure.
1. Remove the instrument cover assembly. Refer to the “Instrumeﬁt Cover” removal
procedure. -
2. Remove the A3 Front End Assemb]y Refer to the “A3 Front-End Assembly removal
procedure .
3. Remove the A3A4 Second Converter. Refer to the “A3A4 Second Converter” removal
" procedure.
Note Removing the second converter allows access to two of the four screws that
d _ secure the A3A2 Switched YTF_to the “A” bracket.

4. Note the cable dress of W12, W13, and W34 (1) that pass through the opening in the “D”
bracket. See Figure 3-15. (This information is used later, during the YTF replacement
procedure.) :

5. Remove the A3A5 Attenuator. Refer to the “A3A5 Attenuatbr” removal procedure.
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A3A2 Switched YTF

(w13)

(3 PLACES)

RIGHT SIDE
(W12)
@
® 3
» ¢ C (6 PLACES)
.
@ \®(w”)
3| ® ® :
A\ 4 ) (w2e)
® ®
&30 O 5
o %
° o |
L)

N
N

Figure 3-15. A3A2 Switched YTF Replacement

6. Place the front-end assembly on the work surface with the right side of the assembly
facing up.

7. Remove the three screws (2) that hold the “D” bracket to the “A” bracket and remove the
bracket.
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j : A3A2 Switched YTF

i 8. Remove W13 and W34 wire harnesses (3) from the YTF using needle-nose pliers. Pull
! each wire straight out from the YTF assembly being careful not to bend the wire .
! connectors.

‘i 9. Disconnect the W11 cable from A3A2] 1 (4) and the W26 cable from A3A2]3 (4).

11 : 10. Place the front-end a.ssembly on the work surface with the left side facing up. The four
holes in the “B” bracket allow access to the screws installed on the back of the YTF.

YTF to the “A” bracket.

'12. Place the front-end assembly on the work surface with the right side of the assembly
facing up.. ;

| 13. 'stconnect the 6MA adapter (5) at A3A2J2.
; 14. Remove the Switched YTF.
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A3A2 Switched YTF

Replacement

1.

Place the front-end assembly on the work surface with the right side of the assembly
facing up.

. Position the YTF and connect the A3A2J2 connector to the SMA adapter (5) without

tightening. See Figure 3-13.

. Hold the YTF in position on the “A” bracket and turn the front-end assembly over so

that its left side is facing up.

. Replace the four screws that secure the back of the YTF to the “A™ bracket.

. Place the froxit-end assembly on the work surface with the right side of the assembly

-facing up.

. Tighten the SMA connector at A3A2J2 (8) to 10 inch-pounds using a 5/16 inch torque

wrench.

. Reconnect the W11 cable to A3A2J1 (4) and the W26 cable to A3A2J3 (4).
. Replace the W13 and W34 wire harnesses (3) on the YTF using needle-nose pliers. Push

each wire connector onto its recessed connector pin without bending. See Figure 3-15.

Caution There are two brown wires connected to the A3A2 Switched YTF. Be sure
to connect the correct brown wire to the correct terminal as described in the
‘ following note.
Note Use the wiring illustration from Figure 3-16 that applies to the coverplate on
. the replacement YTF and replace the wires as follows: :
# s Connect the violet wire (1) to the “+ HEATER" terminal.

s Connect the green wire (2) to the “— HEATER” terminal.
a Connect the orange wire (3) to the “— Tune” terminal.

a Connect the brown wire of the W34 wire harness (4) to the “+ Tune”
terminal. ‘ .

a Connect the red (5) to the “LOW SWITCH" terminal.

s Connect the brown wire of the W13 wire harness (8) to the “HI SWITCH”
terminal.
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A3A2 Switched YTF

Figure 3-16. A3A2 Switched YTF Wiring Replacement
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11.
12.
13.

14.

15.

A3A2 Switched YTF

. Pass W12, W13, and W34 (1) through the opening in the “D” bracket. See Figure 3-135.
10.

Position the “D” bracket on the front-end assembly and replace the three screws (2) that
hold it to the “A” bracket.

Replace the A3A5 Attenuator. Refer to the “A3A5 Attenuator™ replacement procedure.
Reposition W12, W34, @nd W13 (1) as noted during the YTF removal procedure.

Replace the A3A4 Second Converter. Refer to the “A3A4 Second Converter” replacement .
procedure.

Replace the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” replacement
procedure.

Replace the mstrument cover assembly. Refer to the “Instrument Cover” replacement
procedure.
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A3A7 YTO

1‘ Caution Use ESD precautions‘whenvperforming this replacement procedure.
Removal
j Note Read the “Before Replacing the A3 Front-End Assembly” section of this
d chapter before performing this procedure.
;3 : 1. Remove the instrument cover assembly. Refer to the “Instrument Cover” removal
procedure. - ‘
2. Remove the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” removal
procedure. : :

3. Note the cable dress of W12, W34, and W13 (1) that pass through the opening in the “D”
- bracket. See Figure 3-17. (This information is used later, during the YTO replacement
‘procedure.) ‘

4. Remove the A3AS5 Attenuator. Refer to'the “A3A5 Attenuator” removal procedure.

5. Place the front-end assembly on the work surface with the right side of the assembly
facing up. ! - :

6. Remove the three screws (2) that. secure the “D” bracket to the “A” bracket, and remove
the “D” bracket. '

7. Remove the W12 ribbon cable (3) from the YTO.
8. Disconnect the W31 semirigid cable (4) from the YTO.
9. Place the front-end assembly on the work surface with the left side facing up. The four

holes in the “B™ bracket allow access to the screws that secure the A3A7 YTO to the “A”

bracket.

10. Hold the YTO assembly in position on the “A” bracket and remove the four screws that
secure the YTO assembly to the “A” bracket (5).

11. Place the ffont-énd assembly on the work surface with the right side of the assembly
facing up. '

12. Slide the YTO assembly to the right and out of the front-end assembly.
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Figure 3-17. A3A7 YTO Replacement

Replacement Procedures 3-45



A3A7 YTO

13. Remove the outer YTO enclosure (8). See Figure 3-18. Set the enclosure aside for use in

the replacement procedure

14. Retain the inner YTO enclosure (7) with the YTO that is being removed.

15. Remove the four screws (8) that secure the YTO cover to the YTO, and remove the cover

(9). Set the cover aside for use in the replacement procedure.

(8) (4 PLACES)

@/

7

Figure 3-18. A3A7 YTO and YTO Enclosure
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A3AT7 YTO

‘ Replacement
1. Position the YTO cover (9) on the YTO and replace the four screws (8) that secure the

2.

YTO cover to the YTO. See Figure 3-18.

Make sure that the inner YTO enclosure (7) stays in position and replace the outer YTO
enclosure (8) on the YTO assembly.

Note Make sure that the notch on the outer YTO enclosure (10) and on the YTO
d cover (11) are not lined up when the YTO enclosure is replaced. A hole in the

YTO enclosure is created if the notches are allowed to line up. An opening
would reduce the magnetic-shielding ability of the enclosure.

12.
13.
14,

15.

. Replace the W12 ribbon cable (3) on the YTO.
10.
11.

_ Place the A3 Front-End Assembly on the work surface with the right side of the assembly

facing up.

. Place the YTO in the front-end assembly.
. Hold the YTO in position on the “A” bracket and turn the front-end assembly over so

that its left side is facing up.

. Replace the four screws that secure the YTO assembly to the A" bracket (6).
_ Place the front-end assembly on the work surface with the right side of the assembly

facing up. .

. Connect the W31 semirigid cable (4) to the YTO and tighten to 10 inch-pounds using a

5/16 inch torque wrench. See Figure 3-17. =
Pass W12, W34, and W13 (1) through the opening in the “D” bracket. See Figure.3-17.

Position the “D” bracket on the front-end assembly and replace the three screws (2) that
hold it to the “A” bracket.

Replace A3A5 Attenuator. Refer to the “A3A5 Attenuator” replacement iarocedufe.
Reposition W12, W34, and W13 (1) as noted during the YTO removal procedure.

Replace the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” replacement
procedure.

Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure.
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A3A6 Dual Mixer |

Caution Use ESD precautions when performing this replacement procedure.
Removal
Note Read the “Before Replacing the A3 Front-End Assembly section of thns
d chapter befone performing this procedure.
1. Remove the instrument cover assembly. Refer to the “Instrument Cover” removal
procedure.
2. Remove the A3 Front-End Assembly. Refer to the “A3 P\‘ont End Assembly removal
. procedure.
3. Place the A3 Front-End Assembly on the work surface w:th the right side of the assembly
facing up.

4. Note the cable dress of W12, W13, and W34 wire harnesses (1) that pass through the
opening in the “D” bracket. See Figure 3-19. (This information is used later, durmg the
A3AS6 Dual Mixer replacement procedure.) — .

., 5. Remove the five screws (2) that hold the “D” bracket in place and remove the bracket.
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A3A6 Dual Mixer

(8 PLACES)

(w13)

Figure 3-19. A3A6 Dual Mixer_Replacement, Right-Side View

. 6. Loosen, but do not disconnect, the W29 semirigid cable (3) from A3A6J2 on the dual
mixer. See Figure 3-20. .

7. Place the front-end assembly on the work surface with the left side facing up.

Caution The FL1 filter can be easily damaged. Avoid any action that causes the filter

‘ to bend or twist.

8. Disconnect W29 from the FL1 filter (4) using a 1/4 inch wrench on the W29 connector
and a 5/16 inch wrench on the FL1 connector. If there is not enough clearance around the
connector, remove the two screws and washers (5) on the cable clamps.

Note " Hold the W29 connector firmly in position while loosening the connector nut
' ‘ on the filter. This reduces stress on the FL1 filter.

" 9. Place the front-end assembly on the work surface with the right side facing up.
10. Dress all wiring away from the dual mixer.

11. Disconnect the blue wire (6) and the green wire (7) from the dual mixer, using needle-nose
pliers. (The wires are part of the W13 wire harness.)

12. Disconnect the W33 semirigid cable (8) from A3A6J4 on the dual mixer.
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A3A6 Dual Mixer

‘ 13. Disconnect the W22 coaxial cable (8) from A3A6J5 on the dual mixer.
ji 14. Disconnect the W27 semirigid cable (10) from the A3A3 Low-Pass Filter.

ﬁ 15. Remove the screw and washer (11) that secure the dual mixer to the standoff on the “A”
| ' bracket. : - '

_ 16. Hold the dual mixer in position and disconnect the SMA adapter at A3A2J2 (12) on the
| YTF assembly using a 5/16 inch wrench. ‘ ’

Caution . Make sure that the W29 semirigid cable does not catch on the FL1 filter or
' the front-end bracket assembly during removal of the dual mixer.

17 Carefully remove the'dual mixer from the front-end assembly.

18. Remove the SMA adapter from A3A6J3, the W29 semirigid cable from A3A6J2, and the
w27 semirigid cable from A3A6J1.
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Figure 3-20. A3A6 Dual Mixer Replacement, Right and Left-Side Views
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A3A6 Dual Mixer

Replacement

1. Attach the SMA adapter to A3A6J3 on the A3A6 Dual Mixer and txghten to

10 mch-poundslusmg a 5/16 inch torque wrench.

2. Connect the W29 semirigid cable to A3A6J2 without tightening.
3. Connect the W27 semirigid cable to A3A6J1 without tightening.

4. Place the A3 Front-End Assembly on the work surface with the right side facing up.

Caution Protect the FL1 filter from being bent or twisted during the installation of the

5.

' . dual mixer.

Insert the dual mixer into the A3 Front-End Assembly. Carefully route the end of the
W29 semirigid cable around to the “B” side of the front-end assembly. See Figure 3-20.

. Hold the dual mixer in position and connect the SMA adapter at A3A232 (12) on the

YTF assembly without tightening. See Figure 3-20.

. Install the screw and washer (11) that secure the dual mixer to the standoff on the

“A” bracket without tightening.

8. Torque the SMA connector at A3A2J2 (12) to 10 inch-pounds.
9. Tighten the screw (11) that secures the dual mixer to the standoff on the “A™ bracket.

10.
11.
12.

13.

Connect the W27 semirigid cable (10) to the A3A3 Low-Pass Filter and tighten to
10 inch-pounds using a 5/16 inch torque wrench.

Connect the W22 coaxial cable (9) to A3A6J5 on the dual mixer and txghten to
10 inch-pounds using a 5/ 16 inch torque wrench.

Connect the W33 semirigid cable (8) to AJA6J4 on the dual mixer a,nd tighten to
10 inch-pounds using a 5/16 inch torque wrench.

Dress the wiring that goes to the A3A1 Comb Generator beneath the lower-nght corner of
the dual mixer. : ~

Connect the blue wire (6) and the"gre‘en wire (7) to the dual mixer, using needle-nose

14.
pliers.
15. Place the front-end assembly on the Work surface with the left side facing up.
Caution - The FL1 filter can be easlly damaged. Avoid any action that causes the filter
A ‘ to bend or twist.
16. Connect W29 to the FL1 filter (4). If there is not enough clearance around the connector,
remove the two screws (5) on the cable clamps that hold the filter in place.
Note Hold the W29 connector firmly in position while tightening the connector nut
i on the filter. This reduces stress on the FL1 filter.
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17.

18.

19.

20.

21.

22.

23.

24.

A3A6 Dual Mixer

Tighten the FL1 filter connection (4) to 10 inch-pounds using a 1/4 inch wrench on the
W28 connector and a 5/16 inch torque wrench on the FL1 connector.

Tf the two screws and washers (5) on the cable clamps were removed, replace and tighten
them.

Place the fronf'-end assembly on the work surface with the right side of the assembly
facing up. -

Tighten the W29 semirigid cable (8) at A3A6J2 on the dual mixer to 10 inch-pounds
using a 5/16 inch torque wrench.

Dress the W12, W13, and W34 cables (1) out throﬁgh the opening in the “D” bracket.

See Figure 3-19. -

Replace the “D” bracket and the five screws (2) that attach the bracket to the front-end
assembly.

Replace the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” replacement
procedure.

Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure. o
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A3A14 First LO Distribution Amplifier (Option 009, 010)

d _ - Caution Use ESD precautions when performing this replacement procedure.
! ~ Removal
‘1 Note Read the “Before Replamng the A3 Front-End Assembly” before performing

! i this procedure.

1. Remove the instriment cover assembly Refer to the “Instrument Cover” removal
procedure.

2. Remove the A3 Front-End assembly. Refer to the “A3 Front-End Assembly removal
procedure .

3. Remove the A3A6 Dual Mixer. Refer to the “A3A6 Dual Mlxer removal procedure

4. Disconnect the W31, W33 and W41 semmgld cables (1) from the A3A14 First LO
Distribution Amplifer.

5. Disconnect the W20 coaxial cable (2) and W38 wire harness (2) from the A3A14 First LO
Distribution Amplifer.

6. Remove the two screws (3) that secure the A3A14 First LO Distribution Amplifier to the
“A” bracket. ‘
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Figure 3-21. A3A14 First LO Distribution Amplifier Replacement

Replacement _
1. Position the A3A14 First LO Distribution Amplifier on the “A™ bracket.

2. Replace the two screws (3) that secure the A3A14 First LO Distribution Amplifier to the
“A” bracket.

3. Connect the W20 coaxial cable (2) and W38 wire harness (2) to the A3A14 First LO
Distribution Amplifier.

4. Connect the W31, W33 and W41 semirigid cables (1) to the A3A14 First LO Distribution
Amplifier.

5. Replace the A3A6 Dual Mixer. Refer to the “A3A6 Dual Mixer” replacement procedure.

6. Replace the A3 Front-End assembly. Refer to the “A3 Front-End Assembly” replacement
procedure. :

7. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure.
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A3A13 Isolator

Caution Use ESD precautions when performing this replacement procedure.

Removal

Note Read the “Before Replacing the A3 Front-End Assembly” section of this
d chapter before performing this procedure.
1. Remove the instfumeﬂt cover assembly. Refer to the “Instrument Cover” removal

2.

procedure. -

‘Remove the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” removal
procedure. ‘ ' . .

Caution The FL1 filter can be easily damaged. Avoid any action that causes the filter

‘ to bend or twist. :

3. Remove the AJA6 Dual Mixer. Refer to the—;ASAG Dual Mixer” removal procedure.

>

© 00 =N & o

12.

Loosen, but do not remove, the W32 semirigid cable (1) at the A3A10 Directional
Coupler. See Figure 3-22. . ' .

. Disconnect W32 from the A3A13 Isolator (2).

Loosen the W31 semirigid cable (3) at the isolator.

. Disconnect the W23 coaxial cable (4) from the A3A4 Second Converter. .

. Remove the screw (5) that secures the A3A1 Comb Generator to the “B” bracket.
. Place the front-end assembly on the work surface with the right side facing out.
10.
11.

Remove the three screws (6) that secure the “B” bracket to the “A” bracket.

Carefully separate the “B” bracket from the “A™ bracket at the front of the front-end
assembly until the hardware for the isolator can be reached. Observe the following while
separating the two brackets:

s Separate the two brackets only at the front of the A3 Front-End assembly.

a Slide the “B” bracket out from under the A3A1 Comb Generator (7) and over the
W10 semirigid cable (8). ‘

s Pivot the “B” bracket around the W10 semirigid cable (9). The “B” bracket remains

trapped by W10 and does not have to be removed from around W10 for this procedure.

@ Make sure that W10 does not interfere with W30 (10) while moving the “B” bracket.

Remove the two screws, lock-washers, and nuts (11) that secure the A3A13 Isolator to the

“A” bracket, using a #0 Phillips screwdriver and needle-nose pliers.
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A3A13 Isolator

13. Disconnect W31 (3) from the isolator:

14. Remove the isolator from the front-end assembly.
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Figure 3-22. A3A13 Isolator Replacement
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A3A13 Isolator

Replacement .
1. Place the front-end assembly on the work surface with the right side facing out.
2. Note how each connector on the A3A13 Isolator is identified.
3. Position the isolator in the A3 Front-End Assembly with the label on the xsolator facing
the “A” bracket.
4. Connect the W31 semirigid cable (8) to the connector labeled “1” on the isolator, without
tightening. '

Replace the two screws, lock-washers, and nuts (11) that secure the isolator to the “A”
bracket, using a #0 Phillips screwdriver and needle-nose pliers. Place the lock-washers

and nuts on the 1solator-sxde of the “A” bracket.

Carefully align the “B" bracket with the “A” bracket. Observe the following, while
positioning the two bra.ckets

= Make sure that W10 does not interfere with W30 (10) while moving the “B” bracket.
m Pivot the “B” bracket around the W10 semirigid cable (9). ‘

@ Slide the “B” bracket over the W10 semirigid cable (8) and. under the A3A1 Comb
Generator (7).

7. Replace the three screws (8) that secure the “B” bracket to the “A” bracket
8. Replace the screw (5) that secures the A3A1 Comb Generator to the “B” bracket.
9. Connect the W23 coaxial cable (4) to the A3A4 Second Converter.

10.
11,
12.
13.
14.

15.

Tighten W31 (8) to 10 inch-pounds, using a 5/16 inch torque wrench.

Connect the W32 semirigid cable (2) to the iselator and tighten to .10 inch-pounds.
Tighten W32 (1) at the A3A10 Directional Coupler to 10 inch—poux;ds. ,
Replace the A3A6 Dual Mixer. _Refer to the “A3A6 Dual Mixer” replacement procedure.

Replace the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” replacement
procedure.

Replace the instrument cover assembly. Refer to the “Instrument Cover replacement
procedure.
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A3A10 Directional Coupler

A3A10 Directional Coupler

Caution Use ESD precautions when performing this replacement procedure.

Removal
Note Read the “Before Replacing the A3 Front-End Assembly” section of this
d chapter before performing this procedure.

1.

Remove the instrument cover assembly. Refer to the “Instrument Cover” removal
procedure. .

. Remove the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” removal

procedure. ]

_ Place the A3 Front-End Assembly on the work surface with the right side of the assembly

facing up.

_ Note the cable dress of W12, W13, and W34 (1) that pass through the opening in the “D”

bracket. See Figure 3-23. (This information is used later, during the directional coupler
replacement procedure.) —

. Loosen, but do not disconnect, the W29 semirigid cable (2) from A3A6J2 on the dual

mixer.

. Remove the five screws (3) that hold the “D” bracket in place and remove the bracket.
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A3A10 Directional Coupler
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AFigure 3.23. A3A10 Directional Coupler Replacement, Right-Side View

7. Place the front-end assembly on the work surface with the left side facing up.

Caution The FL1 filter can be easily damaged. ‘Avoid any action that causes the filter
‘ - to bend or twist.

8. If there is not enough clearance for the use of wrenches at the W29 connector (4), remove
the two screws and flat washers (5) on the cable clamps that hold the filter in place. See
Figure 3-24. , - . . '

Note Hold the W29 connector firmly in position while loosening the connector nut
i on the filter. This reduces stress on the FL1 filter. ‘

9. Disconnect W29 (4) from the FL1 filter using a 1/4 inch wrench on the W29 connector
" and a 5/16 inch wrench on the FL1 connector. -

10. Disconnect the W23 coaxial cable (8) from the A3A4 Second Converter.
11. Remove the screw (7) that secures the A3A1 Comb Generator to the “B” bracket.
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12.

13.
14.
15.

16.
17.
18.

A3A10 Directional Coupler
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Figure 3-24, A3A10 Directional Coupler Replacement, Left-Side View

>

Place the front-end assembly on the work surface with the front of the assembly facing
out. .

Disconnect the W33 semirigid cable (8) from A3A6J4 on the dual mixer. See Figure 3-25.
Disconnect the W22 coaxial cable (9) from A3A6J5 on the dual mixer.

Loosen the W20 coaxial cable (10) from the directional coupler. Note how W20 is routed
through the front-end assembly. : '

Loosen the W32 semirigid cable (11) at the directional coupler.
Disconnect the W32 semirigid cable (12) from the A3A13 Isolator.
Remove the three screws (13) that secure the “B” bracket to the “A” bracket.
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A3A10 Directional Coupler

19.

20.
21.

22.

Carefully separate .thﬂe “B” bracket from the “A” bracket at the front of the front-end
assembly until the hardware for the directional coupler can be reached. Observe the
following while separating the two brackets:

® Position the W29 semirigid cable (14) s that it does not interfere with the separation
of the two brackets. -

@ Separate the two brackets only at the front of the A3 Front-End assembly.
u Slide the “B” bracket (15) out from under the A3A1 Comb Generator and over the W10
semirigid cable (16).

s Pivot the “B” bracket around the W10 semirigid cable (17). See Figure 3-24. The “B”
bracket remains trapped by W10 and does not have to be removed from around the
cable for this procedure '

. Make sure that W10 does not interfere with W30 (18) while movmg the “B” bracket.

R,emove the two screws, lock-washers, and nuts (19) that secure ‘the A3A10 Directional
Coupler to the “A” bracket, using a small Pozidrive screwdriver and needle-nose pliers.

‘See Figure 3-25.
Pull the directional coupler (20) out from behind the A3A6 Dua.l Mixer and disconnect

the W20 coaxial cable (10). Leave W20 in the front-end assembly.

After removing the directional coupler, disconnect the W32 (11) and W33 (21) semirigid
cables.
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Figure 3-25. A3A10 Directional Coupler Replacement, Front and Right-Side Views
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A3A10 Directional Coupler

Replacement

1.

Connect the W32 semmg:d cable to the A3A10 Directional Coupler without tightening.
See Figure 3-25. :

. Connect the W33 cable to the input of the directional coupler. Make sure the cable is

connected so that the label on the directional conpler faces the “A™ bracket when installed
in the front-end assembly :

. Place the front-end assembly on the work surface with the front of the assembly facing

out.

. Before installing the directional coupler in the front-end assembly, connect the W20

coaxial cable to the directional coupler.. Txghten W20 to 10 inch-pounds with a 5/16 inch

torque wrench.-
. Position the dxrectxona] coupler (20) in the front-end assembly. Make sure that W20

is correctly routed through the front-end assembly, as noted in the dlrectlona,l-coupler
removal procedure.

. Replace the two screws, lock-washers and nuts (19) that secure the d1rectmna.l coupler

to the “A” bracket, using a small Pozidrive screwdriver and needle-nose phers The
lock-washers and nuts should be against the “B” bracket.

. Carefully align the “B” bracket with the “A” bracket. Observe the following while mating

the two brackets:

s Make sure that W10 does not mterfere wnth W30 (18) while movmg the “B” bracket.
See Figure 3-24.

~ w Pivot the “B” bracket around the W10 semirigid cable (17).

a Slide the “B” bracket over the W10 semirigid cable (16) and under the A3A1 Comb
Generator (15). See Figure 3-25.

= Position the W29 semmgxd cable (14) so that it does not interfere thh the a.hgnment of

the two brackets.

8. Replace the three screws (13) that secure the “B” bracket to the “A” bracket.
9. Connect the W32 semirigid. cable (12) to the A3A13 Isolator and tighten to

10.
11.
12,

13

14.
15.
16.

10 inch-pounds, using a 5/16 inch torque wrench.
Tighten the W32 semirigid cable (11) at the directional coupler to 10 inch-pounds.
Tighten the W33 semirigid cable (21) at the directional coupler to 10 inch-pounds.

Connect the W22 coaxial cable (9) to A3A6J5 on the dual mixer and tighten to
10 inch-pounds.

Connect the W33 semirigid cable (8) to A3A6J4 on the dual mixer and tighten to
10 inch-pounds.

Replace the screw (7) that secures the conib generator the “B” bracket. See Figure 3-24.

Place the front-end assembly on the work surface with the left side facing up.

Connect the W23 coaxial cable (6) to the A3A4 Second Converter.
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A3A 10 Directional Coupler

Caution The FL1 filter can be easily damaged. Avoid any action that causes the filter
' to bend or twist.

17. Connect W29 (4) to the FL1 filter, without tightening.

Caution Hold the W29 connector firmly in position with a 1/4 inch wrench while
' tightening the connector nut on the filter. This reduces stress on the FL1
filter.

18. Tighten W29 (4) to 10 inch-pounds.
19. If the two screws and flat washers (5) on the cable clamps were removed, replace them.

20. Place the A3 F‘ront-End Assembly on the work surface with the right side of the assembly
facing up. . .

21. Route the W12, W13, and W34 wire-harnesses (1) through the opening in the “D”
bracket. See Figure 3-23. .

29. Position the “D” bracket on the “A” bracket and replace the five screws (8) that hold the
“D” bracket in place.

23. Tighten the W29 semirigid cable (2) at A3A6J2 on the dual mixer to 10 inch-pounds.

24. Replace the A3 Front-End Assembly. Refer to the “A3 Front-End Assembly” replacement
procedure. -

95. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure. :
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A7 Analog Interface Assembly

Caution _ Use ESD precautions when performing this replacement procedure.

'Removal

1. Remove the instrument cover a.ssembly Refer to the “Instrument Cover” removal
procedure.

Note The .next step requires a Torx screwdriver with a T8 bit.

v

2. Remove the four screws (1), which secure the A7 Analog Interface ass'ein'bl'y to the right
side of the instrument chassis. See Figure 3-26. '

3. Note how the cables and wiring attached to the A7 assembly are dressed. (This
~ information will be used later during the replacement procedure )

Note If the instrument came equipped with an LO Output on the rear panel
~ . (Option 009), disconnect W42 from the LO OUTPUT connector on the
6 rear-frame assembly (2).

4. Pull the A7 assemb]y partially out of its slot and dxsconnect W12, W13, W34, W35, and
W36 from the A7 assembly (3).

5. Remove the A7 assgmbly and place it in a static-safe container.
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Figure 3-26. A7 Analog Interface Assembly Replacement
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A7 Analog Interface Assembly

Replacement

Caution

Serious instrument damage will result if any wire connector is not installed
correctly. A connector can be installed backwards or in the wrong position.

Inspect each connector and make sure it is not damaged or missing a key plug.

Also inspect the A7 assembly for bent connector pins. Incorrect connector
installation is most likely to occur with the connectors on W12, W35 and
W36. See Figure 3-27.

KEY

KEY KEY

PLUG

PLUG

W12 ' W35

. Figure 3-27. End View of Connectors for W12, W35, and W36

.1. Lower the A7 assembly part way into the A7 slot a.nd connect W12 and W34 (3) to the A7

assembly.
Note If the instrument came equipped with an LO Output on the rear panel
(Option 009), connect W42 to the LO OUTPUT connector on the rear-frame
6 assembly (2).
Note To ensure proper installation of the A7 assembly, perform the following:

v

a. Arrange W42 below W13 (8) and W36 (3), between the A7 assembly and

the IF card cage.

b, Afrange all wiring so that the wires do not press against the A7 assembly.

¢. Align the two tabs on the bottom of the A7 assembly with the slots on the
instrument chassis.

d. Avoid bending the pins on the A15 Motherboard connector while
positioning the A7 a.ssembly

e. Align the A7 Analog Interface assembly connector with the
A15 Motherboard connector carefully.

2. Insta.ll the A7 assembly. Slide the A7 assembly toward the back of the A7 slot so that the

front-end-to-chassis spacer, mounted on the leading edge of the A7 assembly, will drop
smoothly into place.
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3. Install W13, W35, and W36 (3) on the A7 assembly.

Note _The next step requires a Torx screwdriver with a T8 bit.

L

4. Replace the four screws (1) that secure the A7 assembly to the right side of the chassis.

5. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure.

4 Replacement Procedures 3-69



A8 Power Supply.

Removal

1. Remove the mstrument cover assembly. Refer to the “Instrument Cover” removal
procedure.

2. Remove the instrument rear frame Refer to the “Rear-Frame Assembly” removal
procedure

Note . ~ The next step requires a Torx screwdriver with a T8 bit.

L.

3. Remove the four Torx screws and washers on the left side of the chassis adJacent to the
A8 Power Supply. :

4. Grasp the power supply pull-tab (1), pull straight up, and remove the A8 assembly from
the mstrument chassis. See Figure 3-28. -

Replacement

1. Lower the A8 assembly into the instrument chassis. The two alignment pins (2) on the
power-supply connector provide the proper mating with the A15 Motherboard connector.
Reposition the A8 assembly back or forward umtil it drops into place.

2. With the connectors properly aligned, push down on top of the A8 assembly close to the

pull tab (3). The assembly is correctly installed when the four mounting holes on the left

side of the chassis are aligned with the tapped holes on the A8 assembly.

Note The next step requires a Torx screwdriver with-a T8 bit.

v

3. Replace the four Torx screws and washers on the left side of the chassis.
4. Replace the rear frame. Refer to the “Rear-Frame Assembly” replacement procedure.

5. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure. '
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Figure 3-28. A8 Power Supply Replaéement
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Caution Use ESD precautions when performing this replacement procedure._

“Removal of the A15 Motherboard

1. Remove the instrament cover assembly Refer to the “Instrument Cover” removal
procedure.

2. Remove the A8 Power Supply Refer to the “A8 Power Supply” removal procedure

Note i there are options installed in the card cage, perform the following:
‘ u Note how the wiring and cables to each option are dressed. |
a Remove all cable ties. .
# Disconnect all cables and wire harnesses attached to each option.

m Remove the option assemblies. from the card eage.

3. Remove W7, W8, W9 and W21 (1) from the A9 Third Converter. See Figure 3-29.

Note This procedure requires a Torx screwdriver with a T8 bit.

4. Remove the four screws and flat washers (2) that secure the A7 Analog Interface assembly
to the right side of the instrument chassis.

5. Note how the wiring attached to the A7 assembly is dressed (Thls information wxll be
used later during the A15 Motherboa.rd Assembly replacement procedure.)

6. Pull the A7 assembly partially out of its slot and disconnect W12, W13, W34, W35, and
W36 (3) from the A7 assembly. _

7. Remove the A7 assembly and place it in a static-safe container.
8. Remove the two screws (4) on the front-end-to-IF support bracket.

9. Disconnect the W19 coaxial cable (5) from the AISJ 18 at the rear of the instrument. See
Figure 3-30. : .

10. Disconnect the B1 Fan wire harness (6) from A15J19 at the rear of the instrument.

11. Remove the 40 screws (7) that secure the five IF board assemblies in the IF extrusion

assembly.
Caution Use the two-prong board-puller tool to remove the IF board assemblies that
do not have attached covers. Traces on the printed circuit boards can be
“ damaged if tools with sharp edges are used to remove the IF board assemblies.
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Figure 3-29. A15 Motherboard Replacement

12. Remove the five IF board assemblies (8) from the IF extrusion and place them in a
static-safe container.

13. Remove the five screws (9) that secure the A15 Motherboard to the instrument chassis.

Caution Do not twist the motherboard sideways while removing it from the
instrument. This avoids damaging the connector on the A16 Processor/Video
o Board Assembly that is mated with the connector on the back side of the A1
Motherboard.

14. Pull the motherboard straight up and out of the instrument chassis. If the motherboard is
difficult to remove, a slight rocking action, from front to rear, will help it disconnect from
the connector on the processor/video board assembly.
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15. Remove the four screws (10) that secure the card-cage bracket to the sides of the IF
extrusion. '

16. Turn the motherboard assembly upside down on the work surface and remove the two

screws (11) that secure the card-cage bracket to the motherboard. Remove the bracket.

17. Remove the 40 screws (12) that secure the IF extrusion assembly to the motherboard.

Note If you are replacing a defective A15 Motherboard, continue at the
d “Replacement of the A15 Motherboard” procedure.

18. Remove the moiﬁerb_oard and place it.in a static-safe container.
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" Figure 3-30. A15 Motherboard with IF Section
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" Removal of Individual Sections on the IF Extrusion Assembly

Caution While separating sections of the IF extrusion, protect the top and bottom
‘ finished surfaces of each extrusion section (18) from damage. See Figure 3-31.

19. Separate individual sections of the IF extrusion, as required, by sliding them apart, one at,
a time. The sections fit together tightly and must be forced apart.

20. Place the extrusion assembly on a solid, level work surface with the slots facing up

21. Position the assembly so that the joints (14) of the extrusion section to be removed extend
out over the edge of the work surface.

Caution When sliding extrusion sections apart, use a soft-faced hammer to protect the
surface of the extrusion assembly. If only a hard-faced hammer is available,
‘ use blocks, made of plastic or wood, to protect the extrusion surfa;ce

22. Make sure that the portion of the extrusion a.ssémbly resting on the table is held firmly in
‘place.

23. Alternately strike each corner (15) of the extrusion section with a soft-faced hammer, until
the extrusion sections slide apart. Strike directly on the corners with light to moderate
force.

24. Repeat the previous three steps for each extrusion section that must be removed.
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Figure 3-31. IF Extrusion Assembly Replacement
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. Replacement of Individual Sections of the IF Extrusion
Assembly '
Caution When replacing sections of the IF extrusion, protect the top and bottom
‘ finished surfaces (13) of the extrusion sections from damage. See Figure 3-31.

1. Place the incomplete extrusion assembly on a solid, level work surface with its IF board
assembly slots facing up. Make sure the work surface is clean so that it will not damage
the bottom surface of the extrusion assembly.

2.  Place a single extrusion section next to the incomplete extrusion as shown in Figure 3-32.

3. Interlock the joint (1) of the single extrusion section with the joint on the incomplete
extrusion assembly.

4. Position the other joint (2) of the single extrusion section against the joint on the
extrusion assembly. :

5. Squeeze the two adjoining extrusion sections together at the center of each section (3).
Press with both hands, using moderate force, until the joint (2) of the single extrusion
section snaps into place on the extrusion assembly.

6. Repeat the previous four steps, replacing the extrusion sections one at a time, until the
extrusion assembly is complete.

7. All extrusion sections must be level with each other. Place a metal straight-edge across
‘ the finished surface of the extrusion assembly and check the level of each extrusion
- . section. Use a soft-faced hammer to reposition extrusion sections, as needed.

Figure 3-32. IF Extrusion Section Replacement
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Replacement of the A15 Motherboard

8. Position the IF extrusion assembly on the work surface with its IF board assembly slots
facing up. There is no “top” or “bottom” to the IF extrusion; it can be installed with
either finished surface mated to the A15 Motherboard.

9. Make sure that the matmg surfaces of the extrusnon assembly and the motherboard are
free of debris.

Note The IF extrusidn assembly contains one flat extrusion end-section. Make sure
that the extrusion assembly is positioned. with the flat extrusion end-section
d next to the A8 Power Supply connector (18). See Figure 3-30.

10. Turn the A15 Motherbdardvupside down and align it with the IF extrix?ion assembly.

Caution - The screws used on the IF extrusion prodlice metal filings as they are screwed
. into the extrusion. Make sure that the motherboard is held tightly to the
' IF extrusion so that no metal filings wxll be caught between the two mating

surfaces.

11. Replace the 40 screws (12) that secure the IF extrusion assembly to the motherboard.

12. While the extrusion assembly remains upside down, remove any metal filings from the
extrusion slots using compressed air or a long-handled brush. '

13. Replace the card-cage bracket and align it with the two holes on the motherboard.

~ 14. Replace the two screws (11) that secure the card-cage bracket to the motherboard without
. tightening

15. Turn the motherboard assembly nght side up and replace the four screws (10) that secure
the card-cage bracket to the sides of the IF extrusion assembly.

16. Tighten the two screws (11) on the bottom-side of the motherboard.

Caution = Do not twist the motherboard sideways while inserting its connector into the
0 A16 board assembly connector. This prevents damage to either connector.

17. Lower the motherboard assembly into the instrument chassis and align it with the
connector on the processor/video board assembly.

18. If it is difficult to insert the motherboard conmector into the processor/video connector, a
slight rocking action, from front to rear, will help it drop into place.

19. Make sure that the holes in the motherboard assembly line up with the holes in the
instrument chassis.

Note If the holes do not line up, loosen the screws that secure the
A16 Processor/Video Board Assembly to the instrument chassis. Refer to the
# “A16 Processor/Video Board Assembly” replacement procedure.

20. Replace the five screws (9) that secure the A15 Motherboard to the instrument chassis.
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21. Replace the five IF board assemblies (8) in the IF extrusion.

29. Place each IF cover over its corresponding IF board assembly.

23. Replace the 40 screws (7) that secure the IF board assemblies to the IF extrusion.
24. Connect the B1 Fan wire harness (6) to A15J19 at the rear of the motherboard.
25. Connect the W19 co_axi._al cable (5) on A15J18 at the rear of the motherboard.

26. Replace the two screws and flat washers (4) on the front-end-to-IF support bracket. See
Figure 3-29.

97. Lower the A7 Analog Interface assembly part of the way into the A7 slot.

Caution Sericus instrument damage will result if any wire connector is not installed
cotrectly. A connector can be installed backwards or in the wrong position.
‘ Inspect each connector and make sure it is not damaged or missing a key plug.

Also inspect the A7 assembly for bent connector pins. This problem is most
likely for the connectors on W12, W35 and W36. See Figure 3-33.

28. Connect W12 and W34 to the A7 assembly (3).

Note Perform the following to ensure proper installation of the A7 assembly:
d s Arrange all wiring so that it does not press against the A7 assembly.

a Correctly align the two tabs on the bottom of the A7 assemb]y\ with the
" slots on the instrument chassis.” ‘

s Take care to avoid bending the pins on the A15 Motherboard connector
while positioning the A7 assembly.

s Correctly align the A7 assembly connector with the connector on the A15
Motherboard.

KEY KEY KEY

PLUG

| PLUG

wi2 w36

Figure 3-33. Connector Key Position on W12, w35, and W36

29. Install the A7 assembly completely, then connect W13, W35, and W36 (8).
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Note The next'step requires a Torx screwdriver with a T8 bit.

v

30 Install the four screws and flat washers (2) that secure the A7 assembly to the right snde A
of the instrument chassis.

31. Repla,ce W7, W8, W9, and W21 (1) on the A9 Third Converter.

Note H the instrument is equipped with card-cage options, perform the following:
'! s Replace the option assemblies in the card-cage slot that they were removed
’ - from.

. Connect all option cables and wire harnesses as noted in the removal
- procedure.

a Replace all cable ties as'noted in the removal procedure. -

o Position all wiring and cables so that they do not mterfere with the
installation of the mstrument cover.

32, Replace the A8 Power Supply. Refer to the “A8 Power Supply” replacement procedure.

33. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure.
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A16 Processor/Video Board Assembly

Before Replacing the A16 Processor/Video Board Assembly

Frequency response and cal attenuator correction constants (for the A12 Amplitude Control
Board Assembly) are stored in battery-backed RAM on the A16 Processor/Video Board
Assembly. Prior to removing the A16 assembly, record these correction constants using the
following procedure.

Note I you are unable to perform the following steps or the current correction
constants are invalid, new correction constants must be generated after
d replacing the board assembly. Refer to the “10 MHz Reference (Standard),”

“Frequency Response,” and “Cal Attenuator Error Correction” adjustment
procedures in Chapt:~ 2 of this manual.

If valid correction constants can be removed from analyzer memory before replacing the A16
assembly, record the correction values using the following procedures from “Backing Up
Correction Constants” in Chapter 9.

1. Use the “Retrieving the Timebase and Flatness-Correction Constants” procedure to record
the timebase and flatness correction constants.

2. Use the “Retrieving the A12 Step-Gain Correction Constants” procedure to record the step
gain correction constants. :

3. Return to this chapter and perform the removal procedure for the A16 assembly.
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Caution Use ESD precautions when performing this replacement procedure.

Removal

1. Remove the instrument cover assembly. Refer to the “Instrument Cover” removal
procedure.

2. Place the analyzer on the work surface with the bottom side facing up.

3. Detach the instrument rear frame from the chassis. Pull the rear frame back so that the
Al6 Prooes's'or/\",fdeo Board Assembly is completely exposed.

4. Disconnect the W14 ribbon cable (1) from A16J2 and A25J4. See Figure 3-34.
5. Remove the 4 screws (2) that secure the A25 Counter-Lock Assembly.
6. Remove the A25 assembly (8).

Note For Option 021 or 023 only: . .
# s Remove the four screws (4) that secure the A20 or A21 IO Board Assembly.
s Remove the A20 or A21 1/0 Board Assembly (5).

7. Remove the nine screws (8) that secure the A16 assembly.

Caution The A16 assembly may be damaged if it is placed on a conductive surface. .
' . Use a static-safe work station. Ensure that the assembly is not placed on any
“ “conductive material.

8. Remove the A16 assembly and place it in a static-safe container. .
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Figure 3-34. A16 Processor/Video Board Replacement
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Replacement
Caution To prevent damage to connectors A16J1 and A15J2, make sure that they are
mated correctly before pushing the A16 assembly into place. Avoid twisting
“ * the A16 assembly from side to side during installation.

1. Replace the A16 Processor/Video Board Assembly.
2. Replace the nine screws (8) that secure the A16 assembly. See Figure 3-34.

Note For Option 021 or 028 only: .
‘ » Replace the A20 or A21 IO Board Assembly (5).

m Replace the four screws (4) that secure the A20 or A21 IO Board Assembly.

3. Replace the A25 Counter-Lock Assembly (3).
4. Replace the four screws (2) that secure the A25 assembly.

5. Connect the W14 ribbon cable (1) to A16J2 and A25J4.

Caution To prevent cable and wire damage, ensure all wiring is routed to one side of
the SMB connector, A15J18, and through the notch located on the rear edge
0 of the A15 motherboard.

6. Replace the rear-frame assembly.

*7. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement

procedure.
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‘ After Replacing the A16 Processor/Video Board Assembly
Note If no vahd correction constants were saved before removal of the A16 assembly,
new correction constants must be generated.
i s Perform the “Resetting the Analyzer Power-On Units” procedure in Chapter

9.

s Perform the “10 MHz Reference (Standard),” “Frequency Response,” and
«Cal Attenuator Error Correction” adjustment procedures in Chapter 2 to
generate new correction constants.

s Perform the “Instrument Recalibration after Reloading the Correction
Constants” in Chapter 9.

If valid correction constants were saved before replacing the A16 assembly, restore the
corrections to RAM memory and recalibrate the analyzer using the following procedures from
“Analyzer Recovery after a A16 Memory Loss” in Chapter 9.

1. Use the “Resetting the Analyzer Power-On Units” procedure to reset the display units that
appear when the analyzer is first powered on. .

2. Use the “Reloading the Timebase and Flatness-Correction Constants”
procedure to restore the timebase and flatness correction constants in RAM memory.

3. Use the “Reloading the A12 Step-Gain Correction Constants” procedure to restore the step
‘ gain correction constants in RAM memory.

. 4. Use the “Instrument Recalibration after Reloading the Correction Constants” procedure to’
recalibrate the analyzer and set it to the original default configuration settings.
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Caution Use ESD precautions when performing this replacement procedure.

Removal

1,

ANl o B

Remove the mstrument cover assembly. Refer to the “Instrument Cover” removal
procedure.

Disconnect the W14 ribbon cable from A25J4 (1). See Figure 3-34.

Remove the four screws (2) that secure the A25 Counter-Lock Assembly.
Remove the A25 assembly (3).

Note the location of the four firmware ROMs: A16U6, A16U7, A16U23, and A16U24.
Refer to Figure 3-35.

Carefully pry the ROMs upward usmg a small-blade screwdnver Pull the ROMs from

their sockets evenly so that the IC pins (1) at the rear of each ROM are not bent.

Replacement

Caution To prevent damage to the ROMs, make sure that the ROMs are oriented

correctly with the sockets on the A16 assembly. Match the notch (2) at the
‘ end of each ROM with the notch at the end of its socket. Align ea.ch ROM IC
pin with the opening of its pin receptacle on the socket.

E I

Position each ROM on the A16 'a.ssem‘bly as illustrated in Figure 3-35.

Install each ROM by carefully pushing down on both ends of the ROM with equal pressﬁre.
Replace the A25 Counter-Lock assembly (3). See Figure 3-34.

Replace the four screws (2) that secure the counter-lock assembly.

Connect the W14 ribbon cable to A25J4 (1).

. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
P y

procedure. .

. Continue at the V“,Adjustments Required after ROM Replacement” procedure.
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Figure 3-35. A16 Processor/Video Board Frmware ROM Replacement

.Adjustments Required after ROM Replacement
1. Plug the power cable into the line module of the analyzer.
2. Plug the power cable into an ac power socket.
3. Press the switch.
4. Press (PRESET).
5

. Let the analyzer warm up for 30 minutes.

Note A FREQ UNCAL message may appear on screen but will disappear after the
d successful completion of the self-calibration routines. '

6. Press the following analyzer keys:

.

adapters.

8. Press (CAD), € TD & FREQ . Wait for the completion of the self-calibration routines.
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Note If the error inessa.ge CAL SIGNAL NOT FOUND is displayed, verify that CAL OUT ‘
~ is properly connected to the analyzer input. If ¢ ction is correct, set
d the user pass code by pressing (FREQUENCY), CENTER FREQ: =37 (Hz), then

repeat step 8. (Enabling the pass code causes the self-calibration routine to
skip the CAL OUT setup check.)

9. Connect 100 MHz COMB OUT to the analyzer’s input, using the appropriate cable and
adapters. ‘

Ay

. Press CRT. VERT.
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A17 Memory Card Reader Assembly

Removal

1. Remove the instrument cover assembly. Refer to the “Instrument Cover” removal
procedure.

9. Place the analyzer on the work surface with the bottom side facing up.

3. Disconnect the W14 ribbon cable (1) from the A17 Memory Card Reader assembly. See
Figure 3-36.

4. Remove the two screws (2) that secure the A17 assembly to the chassis.

Caution When removing the A17 assembly, be sure to slide the assembly straight
backward to prevent damage to the two alignment tabs on the front of the
‘ A17 support bracket.

5. Remove the A17 assembly (3), gently sliding the assembly towards the rear of the analyzer
and up.

6. Remove the four screws (4) that secure the A17 assembly to the memory-card base and
remove the A17 assembly.

Replacement —_
1. Place the analyzer on the work surface with the bottom side facing up.
*9. Place the A17 Memory Card Reader assembly on the memory-card base.

3. Replace the four screws (4) that secure the A17 assembly to the memory-caid base.

Caution The two alignment tabs on the memory-card base beneath the A17 Memory
Card Reader assembly can be easily damaged. When replacing the A17
0 Memory Card Reader assembly, carefully mate the two alignment tabs with

the memory-card bezel on the front-frame assembly.

4. Replace the A17 assembly (3), gently sliding the assembly along the chassis toward the
memory-card reader bezel on the front-frame assembly.

5. Replace the two screws (2) that secure the A17 assembly to the chassis.
6. Connect the W14 ribbon cable (1) to the A17 assembly.

7. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure.
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Figure 3-36. A17 Memory Card Reader Replacement
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B1 Fan

Removal
1. Disconnect the analyzer from ac power.
9. Place the instrument on the work surface with the back end facing out.

3. Hold the B1 Fan assembly in position and loosen the four screws (1) that secure the fan
assembly to the rear-frame assembly. See Figure 3-37.

4. Pull the fan 2 inches away from the instrument, reach into the opening in the rear frame,
and disconnect the fan wiring from A15J19 (2).

5. Remove the four screws, washers, and spacers from the fan (1).

6. Remove the fan grill (3).
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Figure 3-37. B1 Fan Replacement
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Replacement o '

Note The direction of airflow through the instrument is important for proper
cooling. The HP 8595A Portable Spectrum Analyzer fan pulls air from inside
d : the instrument and exhausts it to the outside. This is a change in airflow from

that of the HP 8590A and HP 8592A.

1. Position the fan grill on the B1 Fan (3). The fan Jabel must be visible through the fan grill
to make sure that the fan provides the correct airflow. See Figure 3-37.

2. Position the four spacers on the fan and replace the screws and washers (1).
3. Hold the fan 2 inches away from the instrument and connect the fan wiring to A15J19 (2).

4. Position the fan assembly on the instrument and tighten the four screws (1) that secure it
* to the rear frame. S
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BT101 Battery

Caution Use ESD precautions when performing this replacement procedure.

Warning Battery BT101 contains lithium lodide. Do not incinerate or puncture this
q battery. Dispose of the discharged battery in a safe manner.

Removal/Replacement
Caution The A16 Processor/Video Board assembly may be damaged if it is placed
on a conductive surface. Use a static-safe work station. Ensure that the
“ processor/video board assembly is not placed on any conductive material.

1. Remove the A16 Processor/Video Board assembly. Refer to the “A16 Processor/Video
Board Assembly” removal procedure.

2. Remove the center pin (1) from the fastener (2) that secure the nylon insulator to the A16
assembly. See Figure 3-38.
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Figure 3-38. BT101 Battery Replacement
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Caution Placing the bottom side of the A16 assembly on a conductive work surface
without the nylon insulator can result in loss of correction data stored in
‘ RAM. Protect the A16 assembly from contact with any conductive surface.

3. Remove the nylon insulator from the bottom of the A16 board assembly.
4. Locate the battery leads on the A16 assembly, desolder them, and remove the old battery.

Note * A16C106 maintains the voltage required to back up RAM for a maximum of .

d 8 hours. A16C106 is the large capacitor next to A16C101.

5. Remove the msulatmg tubmg from the positive (+) lead of the old battery and place it on
the positive (+) lead of the new battery.

Note If the battery is installed backwards, LED DS101 comes on. DS101 is located
d to the right of the battery on the A16 printed circuit board.

6. Replace and solder the leads on the new battery, ensuring proper polarity as silkscreened
on the A16 board assembly.

7. Replace the nylon insulator on the bottom of the A16 board assembly. Insert the fastener
(2) through the insulator and A16 board assembly. Then insert the center pin (1) to secure
the nylon insulator.

8. Record the battery-replacement date on the battery label located on the analyzer rear
frame.

9. Replace the A16 Processor/Video Board assembly. Refer to the “A16 Processor/deeo
Board Assembly” replacement procedure.
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Rear-Frame Assembly

Caution Use ESD precautions when performing this replacement procedure.

Removal

1. Remove the instrument cover assembly. Refer to the “Instrument Cover” removal
procedure.

2. Place the spectfum analyzer with the top side facing up.
3. Remove the six screws (three on each side) that secure the rear-frame to the main chassis.

4. Remove the W6 jumper from the 10 MHz REF OUTPUT and the EXT REF IN
cqnnec_tors. .

Note If the instrument came equipped with an LO Qutput on the rear panel
~ (Option 009), do the following steps: T
# a. Remove the 500 load from the W42 coaxial cable.

b. Remove the nut and washer that secure the W42 coaxial cable to the LO
OUTPUT connector on the rear-frame.

5. Pull the rear-frame straight back away from the main chassis.

‘6. Disconnect the fan assembly from J19 on the A15 IF Motherboard assembly.

7. Disconnect W44, W45, and W46 from the A111 assembly.

8. Disconnect W17 from the 10 MHz REF OUTPUT connector on the rear-frame assembly.

Replacement

1. Connect W17 to the 10 MHz REF OUTPUT connector on the rear-frame asso:mbly.
2. Connect W44, W45, and W46 to the A111 assembly.

3. Connect the fan assembly to J19 on the A15 IF Motherboard assembly.

Caution Wiring can be pinched between the rear frame and the edge of the A15
Motherboard. Make sure that all wiring is routed to one side of the SMB
0 connector, A15J18; and through the notch located on the rear edge of the
motherboard.

4. Place the rear-frame on the main chassis.
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Rear-Frame Assembly

Note If the instrument came equipped with an LO Output on the rear panel ‘
(Option 009), do the following steps:
i a. Insert the W42 coaxial cable through the rear-frame assembly and replace

-the nut and washer that secure the cable to the rear frame.
b. Replu,e‘ the 500 load on the W42 coaxial cable.

5. Replace the W6 Jumper betweem the 10 MHz REF OUTPUT and the EXT REF IN
connectors.

6. Replace the six screws (three on each side) that secure the rear-frame to the main chassis.

7. Replace the instrument cover assembly. Refer to the “Instrument Cover” replacement
procedure.
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-Replacéable Parts

Introduction

This chapter contains information for identifying and ordering replacement assemblies and
mechanical parts for the HP 8595A Portable Spectrum Analyzer. Major assembly and cable
. location information is given in Chapter 5.

The following tablés and figures are also included in this chapter:

a Table 4-1 lists reference designations, abbreviations, and value multipliers used in the parts
lists.

s Table 4-2 lists all major assemblies, and all major mechanical and electrical parts that are
not part of a major assembly. '

s Table 4-3 lists the history of the firmware. This includes the revision dates, part numbers of
the ROMs, serial number breaks, and major changes of the firmware.

s Figures 4-1 through 4-13 give the spectrum analyzer parts identification information.

Note The parts lists, schematics, and (_:Smponent-location' diagrams for the
HP 8595A Portable Spectrum Analyzer’s board assemblies are available
. i separately in HP 8590 Series Component-Level Information Packets.

Assembly-Level Replaceable Parts Table Format

Table 4-2 lists the following information for each major assembly and for each major
mechanical and electrical part that is not part of a major assembly:

1. Assembly reference designation.
9. Hewlett-Packard part number.
3. Part number check digit (CD).
4. Description of the assembly.
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.m Spectrum analyzer serial number.

Parts ldentification Format

‘Figures 4-1 through 4-13 contain illustrations of the.spectrum analyzer with a listing of the
chassis mechanical parts that are identified in each figure. The following information is listed
for each part: *

1. Item number of ’callo'ﬁ.t' in figure.
2. Hewlett-Packard part number.
3. Part number check digit (CD).
4. Description of the part.

Ordering Information

To order an assembly or mechanical part listed in this chapter, quote the Hewlett-Packard
part number and the check digit, and indicate the quantity required. The check digit is used
to verify the correct part number. The check digit will ensure accurate processing of your
order. '

To order a part that is not listed, include the following information with the order:

m Spectrum analyzer model number.

s Description of where the part is located, what it looks like, and its function (if known).
® Quantity needed.

Parts can be ordered by addressing the order to the nearest Hewlett-Packard office.
Customers within the USA can also use either the direct mail-order system, or the direct
phone-order system described below. The direct phone-order system has a toll-free phone
number available. ’

" 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:

s Direct ordering and shipment from Hewlett-Packard. -

s 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.)

s Prepaid transportation. (There is a small handling charge for each order.)
& No invoices.

To provide these advantages, a check or money order must accompany each order. Mail-order
forms and specific ordering information are available through your local HP office.

4-2 Replaceable Parts



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 Ma.stgrcard and Visa are accepted.

Regular Orders

The toll-free phone number, (800) 227-8164, is available Monday through Friday, 6 AM to § PM
(Pacific time). Regular orders have a four-day delivery time.

Hotline Orders

Hotline service is available 24 hours a day, 365 days a year, for emergency parts ordering. The
toll-free phone number, (800) 227-8164, is available Monday through Friday, 6 AM to 5 PM
(Pacific time). After-hours and on holidays, call (415) 968-2347.

To cover the cost of freight and specil handing, there is an additional hotline charge on each
order (three line items maximum per order). Hotline orders are normally delivered the next
business day after they are ordered. :
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Table 4-1. Reference Designations, Abbreviations and Multipliers (1 of 4)

REFERENCE DESIGNATIONS
A Assembly 4 F  Fuse RT Thermistor
AT Attenuator, Isolator, FL Filter S Switch
Limiter, Termination’ HY Circulator T Transformer
B Fan,Motor - - J . Electrical Connector |TB Termina! Board
BT Battery - (Stationary Portion), | TC Thermocouple
C Capacitor + Jack . | TP Test Point
CP Coupler K Relay U Integrated Circuit,
CR Diode, Diode L  Coil, Inductor Microcircuit
© Thyristor, Step M Meter V  Electron Tube
Recovery -'Diode,' MP Miscellaneous 1VR Breakdown Diode
Varactor - Mechanical Part (Zener),

"|DC Directional Coupler P ' Electrical Connector Voltage Regulator
DL Delay Line : - (Movable Portion), |W Cable, Wire, Jumper
DS Annunciator, Lamp, Plug X Socket -

Light Emitting Q - Silicon Controlled |Y  Crystal Unit
Diode (LED), * Rectifier (SCR), . (Piezoelectric,
Signaling Device ~ Transistor, " Quartz) '
(Visible) . Triode Thyristor Z Tuned Cavity,
E Miscellaneous Electrical Part |R  Resistor Tuned Circuit
ABBREVIATIONS
A ' BSC  Basic CNDCT Conducting,
BTN Button Conductive,
A Across Flats, Acrylic, Conductivity,
Air (Dry Method), C Conductor
Ampere ; CONT  Contact,
ADJ  Adjust, Adjustment |C -Capacitance, Continuous,
ANSI  American National ‘Capacitor, Control,
Standards Institute ‘Center Tapped, _ Controller
(formerly Cermet, Cold, CONV  Converter
USASI-ASA) Compression CPRSN Compression

-1ASSY  Assembly CCP  Carbon Composition { CUP-PT Cup Point

AWG  American Wire Gage - Plastic cw Clockwise,
: ' CD Cadmium, Card, Continuous Wave
B - Cord '
’ CER Ceramic
BCD  Binary Coded CHAM . Chamfer
Decimal CHAR 'Character, D
BD Board, Bundle ‘Chatacteristic,
BE-CU Beryllium Copper ‘Charcoal D Deep, Depletion,
BNC  Type of Connector |CMOS Complementary Depth, Diameter,
BRG  Bearing, Boring ‘Metal Oxide Direct Current
BRS  Brass Semiconductor DA Darlington ‘
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Table 4-1. Reference Designations, Abbreviations, and Multipliers (2 of 4)

ABBREVIATIONS
DAP-GL  Diallyl Phthalate FT  Current Gain JFET  Junction Field
Glass Bandwidth Product Effect Transistor
DBL Double . (Transition
DCDR ‘Decoder Frequency), Feet, K
DEG Degree Foot .
D-HOLE D-Shaped Hole FXD Fixed K Kelvin, Key,
DIA Diameter Kilo, Potassium
DIP Dual In-Line Package G KNRLD Knutled
DIP-SLDR Dip Solder KVDC Kilovolts
D-MODE Depletion Mode GEN General, Generator Direct Current
DO Package Type GND Ground
Designation GP  General Purpose, L
DP Deep, Depth, Dia- Group
metric Pitch, Dip LED Light Emitting
DP3T-  Double Pole Three H Diode
Throw LG Length, Long
DPDT . Double Pole Double |H Henry, High LIN Linear, Linearity
" Throw HDW Hardware LK Link, Lock
DWL Dowell HEX Hexadecimal, LKG Leakage, Locking
: Hexagon, LUM  Luminous
E Hexagonal
HLCL Helical-
E-R E-Ring HP Hewlett-Packard M
EXT Extended, Extension, Company, High Pass
External, Extinguish ' M Male, Maximum,
1 Mega, Mil, Milii,
F Mode
IC Collector Current, |MA Milliampere
F Fahrenheit, Farad, Integrated Circuit |MACH Machined
Female, Film 1D Identification, MAX  Maximum
(Resistor), Fixed, Inside Diameter MC Molded Carbon
Flange, Frequency IF Forward Current, Composition
FC Carbon Film/ Intermediate MET  Metal, Metallized
Composition, Edge Frequency MHZ Megahertz
of Cutofl Frequency, {IN Inch MINTR Miniature
Face - INCL Including MIT Miter
FDTHRU Feedthrough INT Integral, Intensity, [MLD  Mold, Molded
FEM Female Internal MM Magnetized Material,
FIL-HD Fillister Head Millimeter
FL Flash, Flat, Fluid ] MOM Momentary
FLAT-PT Flat Point : MTG  Mounting
FR Front J-FET Junction Field MTLC Metallic
FREQ Frequency Effect Transistor MW Milliwatt
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Table 4-1. Reference Designations, Abbreviations, and Multipliers (3 of 4)

ABBREVIATIONS
N PLSTC Plastic SMA Subminiature,
, - |PNL Panpel A Type (Threaded
N Nano, None . |PNP  Positive Negative Connector)
N-CHAN N-Channe] " . Positive (Transistor) | SMB Subminiature,
NH Nanohenry POLYC Polycarbonate B Type (Slip-on
NM Nanometer, POLYE Polyester Connector)
- Nonmetallic - POT  Potentiometer SMC Subminiature,
NO Normally Open,  |POZI ' Pozidriv Recess C-Type (Threaded
Number PREC  Precision A . Connector)
NOM  Nomina! PRP  Purple, Purpose SPCG  Spacing
NPN Negative Positive = |PSTN - Piston - SPDT  Single Pole
Negative (Transistor) | PT Part, Point, » Double Throw
NS Nanosecond, - . Pulse Time SPST Single Pole
Non-Shorting, Nose * |PW Pulse Width Single Throw
NUM Numeric ' : 5Q Square
NYL Nylon (Polyamide) SST Stainless Steel
. Q -|STL Steel
o SUBMIN Subminiature
Q Figure of Merit SZ Size
OA Over-All ‘
OD Outside Diameter ‘R
OP AMP Operational ‘ —_—
Amplifier R * Range, Red, ) T
OoPT Optical, Option, - Resistance, Resistor,
Optional . Right, Ring T Teeth,
' REF - Reference _ ‘Temperature,
P RES | Resistance, Resistor Thickness, Time,
RF Radio Frequency Timed, Tooth,
PA Picoampere, Power |RGD - Rigid Typical
‘ Amplifier RND ' Round TA Ambient
PAN-HD Pan Head RR . Rear Temperature,
PAR Parallel, Parity RVT  Rivet, Riveted Tantalum
PB Lead (Metal), ‘ TC Temperature
Pushbutton . 8 Coefficient
PC Printed Circuit : : THD Thread, Threaded
PCB Printed Circuit - SAWR Surface Acoustic | THK Thick .

A Board Wave Resonator TO Package Type
P-CHAN P-Channel SEG  Segment’ Designation
PD Pad, Power SGL  Single TPG Tapping

Dissipation SI - Silicon, TR-HD Truss Head
PF Picofarad, Power " Square Inch TRMR Trimmer

Factor SL Slide, Slow TRN Turn, Turns
PKG Package SLT  Slot, Slotted TRSN  Torsion
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Table 4-1. Reference Designations, Abbreviations, and Multipliers (4 of 4)

ABBREVIATIONS
U VAR  Variable Y
VDC  Volts—Direct Current

UCD Microcandela YIG Yttrium-Iron-
UF . Microfarad Garnet
UH Microhenry w
UL Microliter,

Underwriters’ w Watt, Wattage, zZ

Laboratories, Inc. White, Wide, Width
UNHDND Unhardened W/SW With Switch ZNR Zener

o . WW  Wire Wound

4

o X
v Variable, Violet,

Volt, Voltage X By (Used with
VAC Vacuum, Volts— Dimensions),

Alternating Current Reactance

MULTIPLIERS
Abbreviation Prefix Multiple Abbreviation Prefix Multiple

T tera 102 . m _ milli 1073
G giga 10° p " micro 10~
M mega 10¢ n nano 10—°
k kilo 108 P pico 10712
da deka 10 f femto 10™1%
d deci 107! a atto 10718
¢ centi 1072
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Table 4-2. HP 8595A Assembly-Level Replaceable Parts

Reference HP :
Designator | Part Number | CD Description
Al 08595-60004 | 0 |FRONT FRAME ASSEMBLY ’
' 08595-60009 | 5 |FRONT FRAME ASSEMBLY (OPTION 103)
AlAl * BOARD ASSEMBLY, KEYBOARD
AlA2 0960-0745 6 |ROTARY PULSE GENERATOR
AlR1 08590-60133 | 1 | VOLUME-INTENSITY DUAL-POT ASSEMBLY
A2 5062-6404 7 | CRT DISPLAY ASSEMBLY (CABLES AND SHIELD NOT
. L INCLUDED)
A3 FRONT-END ASSEMBLY
A3Al - COMB GENERATOR ASSEMBLY
A3A1A1 08569-60026 | 4 |BOARD ASSEMBLY, COMB GENERATOR
A3A2 5086-7803 2 |SWITCHED YIG TUNED FILTER (YTF) 6.5 GHZ
A3A3 -~ 0955-0420 3 |FILTER LOW PASS 2.9 GHZ SMA ‘
A3A4 5086-7818 | 0 |SECOND CONVERTER ASSEMBLY
A3A5 5086-7777 8 |ATTENUATOR, 0-70 DB/DC BLOCK
A3A6 5086-7826 9 |DUAL BAND MIXER -
A3AT 5086-7833 8 | YIG TUNED OSCILLATOR (YTO) 3.0-6.82 GHZ
A3A8 NOT ASSIGNED
A3A9 9135-0252 0 |BANDPASS FILTER 321.3 MHZ
"A3A10 0955-0098 1 |DIRECTIONAL COUPLER
A3All 0955-0149 3 |MODULE-DIODE RECOVERY DRIVE FREQ=100 MHZ
A3A12 0955-0412 3 |3 DB MICROWAVE ATTENUATOR
A3A13 0955-0204 1 | MICROWAVE ISOLATOR 6.6 GHZ MAX
A3Al4 5086-7744 0 |FIRST LO DISTRIBUTION AMPLIFIER ASSEMBLY
(OPTION 009, 010)
A3A1S 5086-7840 7 | TRACKING GENERATOR ASSEMBLY (OPTION 010)
A7 * BOARD ASSEMBLY, ANALOG INTERFACE
A8 0950-1977 7 |POWER SUPPLY 100W
A9 * BOARD ASSEMBLY, THIRD CONVERTER
* BOARD ASSEMBLY, THIRD CONVERTER (OPTION 010)
Al0 * BOARD ASSEMBLY, TRACKING GENERATOR CONTROL
(OPTION 010)
* BOARD ASSEMBLY, LODA CONTROL (OPTION 009)
All * BOARD ASSEMBLY, BANDWIDTH FILTER #1
Al2 o BOARD ASSEMBLY, AMPLITUDE CONTROL
Al3 - BOARD ASSEMBLY, BANDWIDTH FILTER #2
Al4 * BOARD ASSEMBLY, LOG AMP \
Al5 * BOARD ASSEMBLY, MOTHERBOARD
Al6 * BOARD ASSEMBLY, PROCESSOR/VIDEO
Al7 * BOARD ASSEMBLY, MEMORY CARD (OPTION 003)
Al8 NOT ASSIGNED

* Refer to Table A-1 for current HP part number.
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Table 4-2. HP 8595A Assembly-Level Replaceable Parts

Reference HP
Designator | Part Number | CD Description
Al9 NOT ASSIGNED
A20 * BOARD ASSEMBLY, HP-IB 1-O (OPTION 021)
A21 * BOARD ASSEMBLY, RS-232 I-O (OPTION 023)
A22 1813-0644 4 |10 MHZ, OVEN CONTROLLED CRYSTAL OSCILLATOR
: (OCXO0) (OPTION 004)
A23 NOT ASSIGNED
A24 NOT ASSIGNED
A25 * BOARD ASSEMBLY, COUNTER-LOCK
Al101 * BOARD ASSEMBLY, FAST TIME DOMAIN SWEEP
v (OT'TION 101), BLACK AND BROWN EXTRACTORS
A102 * BOARD ASSEMBLY, AM/FM SPEAKER/TV SYNC
TRIGGER (OPTION 102), BLACK AND RED EXTRACTORS
Al03 * BOARD ASSEMBLY, QUASI PEAK DETECTOR
(OPTION 103), BLACK AND ORANGE EXTRACTORS
“A105 * BOARD ASSEMBLY, TIME GATE (OPTION 105) BLACK
: AND GREEN EXTRACTORS
AT1 0955-0122 2 |ATTENUATOR, 10 DB
AT2 1250-2289 9 |509 TERMINATION (OPTION 009, 010)
B1 08590-60166 | 0 |FAN ASSEMBLY
BT101 1420-0331 3 | BATTERY, 3.6 V, 1.7 AMP HOURS
F1 2110-0709 3 |FUSE 5.0A 250V F
FL1 0955-0405 4 |3.9 GHZ LOW PASS FILTER
J 1250-2180 3 | CONNECTOR, RF INPUT (INPUT 509), TYPE N (F)
J2 1950-1753 | 4 |CONNECTOR, COMB GEN. OUTPUT, SMA (F) -
J3 1250-2180 3 |CONNECTOR, RF OUTPUT,TYPE N (F) (OPTION 010)
LS1 08590-60134 | 2 | CABLE/SPEAKER ASSY » '
Wi 5062-4809 2 | CABLE ASSY WITH LINE SWITCH, A1 TO A16J9
W2 08590-60159 | 1 |CABLE ASSY, DISPLAY VIDEO, A2 TO A16J8
w3 08590-60037 | 4 |CABLE ASSY, INTENSITY, WITEOUT POTENTIOMETER,
Al1R1 TO A2 :
W4 08592-60037 | 6 |CABLE ASSY, KEYBOARD, Al1A1J1 TO A16J10
W5 5062-4826 3 |CABLE ASSY, PROBE POWER, WITHOUT CONN ECTOR,
Al1A1 TO Al
W6 1250-1499 5 |JUMPER, 10 MEZ REF OUTPUT TO EXT REF IN
W7 8120-5052 6 | CABLE ASSY, CAL OUTPUT, A9J2 TO Al
w8 8120-5020 8 | CABLE ASSY, 600 MHZ DRVR, A9J5 TO A3A4J4
w9 8120-5106 1 | CABLE ASSY, 2ND IF, A3A9)2 TO A9J4
W10 08592-20056 | 5 | CABLE ASSY, RF INPUT, J1 TO A3A5J1
Wil 08595-20002 | 3 |CABLE ASSY, ATTENUATOR OUTPUT TO SWITCHED

YTF , A3A5)2 TO A3A2]1

* Refer to Table A-1 for current HP part number.
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Table 4-2. HP 8595A Assembly-Leve! Replaceable Parts

Reference HP .
Designator | Part Number | CD Description
W12 08592-60019 | 4 |CABLE ASSY, YTO DRIVER, A7J3 TO A3A7J1
wi3 5062-7787 CABLE ASSY, POWER CONTROL, A7J2 TO
‘ A3A1/A3A2/A3A6 _
Wi4 08591-60008 | 2 |CABLE ASSY, COUNTER LOCK/MEMORY CARD
- : : CONTROL, A16]2 TO A17J1/A2534
wi5 5062-6468 | 3 |CABLE ASSY, PRECISION FREQUENCY REFERENCE
L POWER, A25J3 TO A22 (OPTION 004)
wWi6 08591:60013 | 7 | CABLE ASSY, 10 MHZ OUTPUT, A25J7 TO REAR PANEL
W17 8120-5056 | 1 |CABLE ASSY, 10 MAZ OUTPUT, A22J1 TO REAR PANEL
, (OPTION .004)
W18 08591-60009 | 3 |CABLE ASSY, EXT REF IN, REAR PANEL TO A25)2
w19 08591-60012 | 6 |CABLE ASSY, COUNT IF, A25J5 TO A15J18
W20 8120-5068 | 5 |CABLE ASSY, SAMPLER FIRST LO, A3A10 TO ATl
CABLE ASSY, SAMPLER FIRST LO, A3A14J4 TO ATI1
w21 08591-60010 | 4 |CABLE ASSY, 300 MHZ COUNT LOCK DRIVE, A933 TO
- |A2531
W22 8120-5067 | 3 |CABLE ASSY, FIRST MIXER HI BAND, A3A6J5 TO A3A4J3
w23 8120-5058 | 2 |CABLE ASSY, 2ND CONV. 321.4 MHZ OUT, A3A4J2 TO
A3A9)1
W24 | 08592-60058 | 1 |CABLE ASSY,.COMB GEN. OUT, A3A1J1 TO A3All
W25 ’ NOT ASSIGNED
w26 08595-20003 | 5 |SWITCHED YTF OUT, A3A2J3 TO A3A3J1
w27 08592-20048 | 5 [CABLE ASSY, 2.9 GHZ LPF OUT, A3A3J2 TO A3A6J1
w28 1250-1788 | 5 |CABLE ASSY, SWITCHED YTF OUT, A3A2J2 TO A3A6J3
w29 08592-20046 | 3 |CABLE ASSY, FIRST MIXER LOW BAND, A3A6J2 TO
FL1J1 .
08593-20006 | 3 |CABLE ASSY, FIRST MIXER LOW BAND A3A6J2 TO
: FL1J1 (OPTION 010)
W30 | 08592-20049 | 6 |CABLE ASSY, LPF OUTPUT, FL1J2 TO A3A4J1
08593-20005 | 6 |CABLE ASSY, LPF OUTPUT, FL1J2 TO A3A4J1
(OPTION 010)
w3l 08592-20053 | 2 |CABLE ASSY, YTO OUTPUT, A3A7J2 TO A3A13J1
’ 0859320004 | 4 |CABLE ASSY, YTO OUTPUT, A3A7J2 TO A3A14]1
1 (OPTION 009, 010)
w32 08592-20052 | 1 |CABLE ASSY, ISOLATOR, A3A13J2 TO A3A10
w33 08592-20065 | 6 |CABLE ASSY, DIR. CPLR. OUTPUT, A3A10 TO A3A6J4
08593-20003 | 3 |CABLE ASSY, 3.0 TO 6.8214 GHz OUTPUT, A3A14)2 TO
A3A634 (OPTION 009, 010)
W34 08592-60018 | 3 |CABLE ASSY, YTF DRIVER, A7J301 TO A3A2
W35 5062-6434 | 3 |CABLE ASSY, 2ND CONV DRIVER, A7J4 TO A3A4J5
w36 5062-4813 | 8 |CABLE ASSY, ATTENUATOR DRIVER, A715 TO A3A5
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Table 4-2. HP 8595A Assembly-Level Replaceable Parts

Reference HP
Designator | Part Number | CD Description
w37 08592-20061 | 2 | CABLE ASSY, COMB GEN. OUTPUT, A3A12TO J2
w3is 08593-60009 | 9 |CABLE ASSY, LODA DRIVE, A10J2 TO A3Al4 (OPTION
010) '
w39 5062-7715 | 5 |CABLE ASSY, TRACKING GENERATOR CONTROL, A10J1
TO A3A1531 (OPTION 010)
W40 08593-60015 | 8 |CABLE ASSY, 600 MHz TRACKING GENERATOR DRIVE,
' A3A15J8 TO A9J7 (OPTION 010)
. W4l 08593-20002 | 2 |CABLE ASSY, FIRST LO, A3A1433 TO A3A15J4
S (OPTION 010)
w42 5062-7710 | 0 |CABLE ASSY, FIRST LO OUTPUT, A3A15J3 TO REAR
. PANEL (OPTION 009, 010)
w43 08593-20007 | 7 | CABLE ASSY, RF OUT, J3 TO A3A15J2 (OPTION 010)
W44-W46 NOT ASSIGNED
- W47 08560-60001 | 6 |CABLE ASSY, EXT ALC INPUT, REAR PANEL TO A3A15J6
(OPTION 010) o
w48 8120-5401 CABLE ASSY, SWEEP + TUNE OUTPUT, A7J8 TO REAR
PANEL (OPTION 009)
W49-W100 NOT ASSIGNED
w101 08591-60024 | 9 |CABLE ASSY, TV TRIGGER OUTPUT, A102]2 TO REAR
PANEL (OPTIQN 102)
w102 08590-60136 | 4 |CABLE ASSY, VOLUME CONTROL, AlRl TO A102
(OPTION 102) :
W103 NOT ASSIGNED '
W104 08590-60135 | 3 |CABLE ASSY, HEADPHONE, A102 TO REAR PANEL °
(OPTION 102, 103) '

Table 4-3 lists the history of the HP 8595A Portable Spectrum Analyzer firmware. Determine
the version of firmware that is installed in the spectrum analyzer by cycling the instrument
power and looking at the date displayed in the active function block. :

Table 4-3. Firmware History

Revision Date

ROM Part Number

- (ddmmyy) | US, U7, U23, U24 Serial Prefix Break
©17.12.90 08592-80083 First Serial Prefix 3051A
08592-80084
08592-80085
08592-80086
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(2 PLACES)

(2 PLACES)

‘ Item HP Part Number CD Description

1 5041-8911 1 HANDLE

2 '5041-8912 2 TRIM CAP

3 0515-1114 . 2 |SCREW-MACH M4x0.7 10MM-LG PAN-HD
4 1460-2164 - 8 |SPRING-CPR '

5 5021-6343 7 |RING GEAR

6 5021-6344 8 |SOCKET GEAR
1 5021-8667 2 |HANDLE PLATE

8 .5001-8728 4 |BACKUP PLATE

9 0515-1367 0 |SCREW-MACH M4x0.7 SMM-LG FLH-HD
10 0515-1133 5 SCREW-MACE M5x0.8 16MM-LG

Figure 4-1. Spectrum Analyzér Parts Identification, Handle Assembly
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(2 PLACES)

(2 PLACES)

Item HP Part Number CD Description
1 5001-8785 3 COVER
2 0515-1114 2 SCREW-MACH M4x0.7 10MM-LG PAN-HD
3 5041-8907 5 REAR FOOT
4 0900-0024 8 O-RING .145-IN-ID .07-IN-XSECT-DIA SIL
5 2190-0587 3 WASHER-LK HLCL 5.0 MM 5.1-MM-ID
6 0515-1218 7 SCREW-SKT-HD-CAP M5.0x0.8 40 MM-LG
7 3050-0893 9 WASHER-FLAT
8 0515-1069 6 SCREW M4.0x 10MM PAN-HD

Figure 4-2. Spectrum Analyzer Parts Identification, Cover Assembly
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Item HP Part Number CD Description
|1 1 5041-8914 4 |DISPLAY BEZEL ASSEMBLY
2 1000-0846 5 |DISPLAY FILTER ]
3 0515-1622 7 |SCREW-SKT-HD-CAP M4x0.7 8 MM-LG
4 08595-00001 9 |HP8593A FRONT PANEL-DRESS
5 0370-3069 2  |RPG TUNING KNOB
6 2050-0043 8 |NUT-HEX-3/8x32
7 2190-0016 3 ' |WASHER-LK INTL T 3/8 IN .377-IN-ID
8 1250-2180 3 |ADAPTER,(F) SMA TO (F) TYPE N (INPUT 5002)
9 5060-0467 6 |PROBE POWER CONNECTOR (M)
10 0590-1251 6 |NUT-SPCLY 15/32-32-THD (SECURES W7)
1 5041-8917 7 |MEMORY CARD BEZEL
12 5041-8924 6 |VOLUME KNOB
13 5041-8925 7  |INTENSITY KNOB
14 5062-4806 9 |BUMPER KIT (SET OF 4)
15 0515-1079 8 |SCREW-MACH M3.0 8MM-LG PAN-HD
16 6960-0148 8 |PLUG (NOT ON OPTION 010)
17 : 1250-1753 4 |ADAPTERSMAFTOSMAF

_Figure 4-3. Spectrum Analyzer Parts {dentification, Front Frame Assy
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(9 PLACES)

(BENEATH A1A1)

THRU &9 (eX(e) (6) (3 PLACES)
(BENEATH A1A1) (7)
Item HP Part Number CcDh Description
1 8160-0520 7 GASKET-EMI, 3 FT.
2 0515-1717 1 SCREW M2.5x6MM PAN-HD
3 5041-3938 2 RUBBER KEYPAD
4 5021-8666 1 FRONT FRAME CASTING
5 0960-0745 6 ROTARY PULSE GENERATOR
6 3050-0103 4 WASHER-FLAT .250ID12
7 08590-60133 1 VOLUME-INTENSITY DUAL-POT ASSEMBLY
8 2190-0016 3 LOCK WASHER .377ID
9 2950-0043 8 HEX NUT 3/8-32

Figure 4-4, Spectrum Analyzer Parts Identification, Front Frame Assy (1 of 2)
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! Item HP Part Number CD Description
_ 12 0535-0082 3 |NUT WITH LOCK WASHER M4 (RETAINER FOR
:1 ’ R FRONT PANEL-DRESS)
| : 13 5041-3939 3 |KEY, “0
! , ' 14 5041-3940 - 6 |KEY,“”
: 15 5041-3941 7 |KEY, “1”
ﬂ 16 5041-3942 8 |KEY, 2
| 17 5041-3943. . 9 |KEY, “¥"
: 18 5041-3944 0 |KEY, %
A 19 - 5041-3945 1 |KEY, 5
| 20 5041-3946 2 |KEY, “T
21 5041-3947 3 |KEY, “8”
22 5041-3948 4 |KEY, “BK SP”
23 | 5041-3949 "5 |KEY, “PK SEARCH”
24 5041-3950 8 |KEY, “MKR »
25 5041-3951 9 |KEY, “HOLD”
26 5041-3954 2 |KEY, 9"
27 5041-3955 3 |KEY, “STEP”
28 - 5041-3956 4 |KEY, “TERM”
29 - 5041-3957 5 |KEY, “PRESET”
30 5041-3960 0 |KEY, “PREQUENCY”
31 5041-3961 1 - |KEY, “SPAN>
32 5041-3962 2 |KEY*AMPLITUDE"
33 5041-3964 4 ' |KEY, “SAVE”
] 34 | 5041-3965 5 |KEY, “RECALL”
35 5041-3967 7 ' |KEY, “AUTO COUPLE”
36 5041-3972 4 |[KEY, “BW”
37 5041-3973 5 . |KEY, “TRACE”
38 5041-3974 6 |KEY, “DISPLAY”
39 5041-3976 8 |KEY, “TRIG”
40 5041-3977 9 ' |KEY, “SWEEP”
41 5041-7253. 2 . |KEY, “CAL
42 5041-7254 3  |KEY, “CONFIG”
43 ~ 5041-7256 5 |KEY, “MKR”
44 5041-7257 6 |KEY, “SIG TRK”
45 5041-8919 9 |KEY, “SGL SWP”
46 - 5041-8920 2 - |KEY, “AUX CTRL"
47 . 5041-8921 3 |KEY, “COPY”
8 | 5041-8922 4 |KEY, “MODE’
49 5041-8923 5 |KEY, “MEAS/USER”

Figure 4-4. Spectrum Analyzer Parts Idehﬂﬁcaﬁon. Front Frame Assy. (2 of 2)
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Item HP Part Number CDh Description
1 5001-8780 8 REAR FRAME
2 0380-1900 7 SPACER-ROUND .688L.1661D
3 3050-0105 6 WASHER-FLAT .125ID
4 0515-1465 6 SCREW-MACHINE M3.0 SEMPNPD
5 3160-0309 5 FAN GRILL
6 £960-0076 2 HOLE PLUG .312D (NOT ON OPTION 009)
7 6960-0076 2 HOLE PLUG .312D
1252-0995 8 MINI-JACK CONNECTOR AND NUT (OPTION
- 102)
8 0590-1251 6 HEX NUT 15/32-32
9 6960-0150 3 HOLE PLUG 12.7DMM
0590-1251 6 HEX NUT 15/32-32
10 6960-0150 3 HOLE PLUG 12.7DMM
11 6960-0082 0 HOLE PLUG .922D (NOT ON OPTION 021 OR 023)
12 08590-80012 7 HOLE COVER (NOT ON OPTION 021 OR 023)
13 9320-6058 9 BATTERY LABEL

Figure 4-5. Spectrum Analyzer Parts Identification, Rear Frame Assembly
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Item HP Part Number CD Description
1 5021-9907 4 EXTRUSION, END PLATE ENCLOSURE
2 5021-9908 5 = |EXTRUSION, CIRCUIT ENCLOSURE, TAPPED
3 0515-0866 2 SCREW-MACH M3.0 X 8MM '
4 5001-8782 0 COVER-AMPLITUDE CONTROL
5 5001-8783 1 - |COVER-BANDWIDTH FILTER
] 5001-8769 3 COVER-LOG AMPLIFIER
7 1400-0510 8 CABLE CLAMP
8 '9200-0103 2 SCREW-MACH 440 .250 PNPD
9 0515-0866 - 2 SCREW-MACH M3.0 X 8MM
10 5001-8767 1 CARD CAGE
11 5021-9395 9 {EXTRUSION, CIRCUIT ENCLOSURE

Figure 4-6. Spectrum Analyzer Parts identification, IF Assembly
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Item HP Part Number CD Description
1 5001-8766 0 CHASSIS
2 3050-0105 6 WASHER-FLAT .1251D
3 0515-1468 9 SCREW-MACH M3.0 40 SEMPNPD
4 0515-2087 0 SCREW-SQBU M3.0x6MM TORX-HD
5 0515-1367 7 SCREW-MACH M4.0 8 PCFLPDS
6 0515-0808 9 SCREW-ST M4.0 12 PNPD

Figure 4-7. Spectrum Analyzer Parts identitication, Miscellaneous Chassis
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Item HP Part Number Ccb Description
1 - 0515-0866 9 |SCREW-MACH M3.0 8 CWPNPDS
2 5002-0618 7 FRONT END TO IF SUPPORT BRACKET
3 0515-0866 9 '|SCREW-MACH M3.0 8 CWPNPDS
4 3050-0893 9 WASHER-FLAT M4.01D
5 08590-00006 1 |DISPLAY SHIELD

Figure 4-8. Spectrum Analyzer barts identification, Miscellaneous Chassis’
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Figure 4-9. Spectrum Analyzer Parts Identification, Miscellaneous Chassis (1 of 2)
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Item HP Part Number CD Description

1 0515-0866 ] SCREW-MACH M3.0 8 CWPNPDS

2 0515-1532. 0 SCREW-MACH M3.0 10 PNPDS

3 3050-0893 . 9 WASHER-FLAT M4.0ID

4 ~ 0535-0031 2 NUT-MACH WLKWR M3.0

5 0515-0866 9 SCREW-MACH M3.0 8 CWPNPDS

6 0515-1453 0 SCREW-MACH M3.0 12 SEMPNPD

7 0515—0808" 9 SCREW-ST M4.0 12 PNPD

8 0515-1110. 8 SCREW-MACH M3.0 12 PCPNPDS

9 ~ 0515-0898- 7 |SCREW-MACH M4.0 6 PCPNPDS

10 - 5002-0635 8 |OCX0O MOUNTING BRACKET

11 2200-0109 8 SCREW-MACH .438 PNPD (OPTION 021)

- 0515-0169 5 SCREW-MACH M3.0 10SEMPNPD (OPTION 023) -
S 12 2190-05687 3 WASHER-LK M5.0ID (OPTION 021)
0535-0025 4 NUT-DBLHXS M3.0 (OPTION 023)

13 3050-0105 6 WASHER, FLAT .125ID -

14 9170-0555 0 INPUT CABLE TORRIOD

15 1400-0249 . 0 CABLE TIE .062D .09W

Figure 4-9, Spectrum Analyzer Parts Identification, Miscellaneous Chassis (2 of 2)
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(4 PIECES)

(SECURES “C" 10
“A" BRACKET)
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(2) (SECURES "C" TO

SECURES "A" TO “A" BRACKET)
“B" BRACKET)
Item HP Part Number CD Description
1 08592-00009 6 RF BRACKET - 4 PIECES
2 0515-0866 9 SCREW M3.0 X 8MM PAN-HD

Figure 4-10. Spectrum Analyzer Parts Identification, Front-End Bracket Assembly
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Figure 4-11. Spectrum Analyzer Parts Identification, Front-End Right-Side View (1 of 2)
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Item HP Part Number (93 1] Description
1 0515-1373 5 SCREW M2.5 X 16MM PAN-HD
2 2190-0583 9 LOCK WASHER M2.5ID
3 0535-0070 9 HEX NUT M2.5
4 2360-0111 0 SCREW 3-32 X .188 PAN-HD
5 7100-1308 4 COVER SHIELD FOR EYO
6 7100-1309 5 CAN SHIELD FOR EYO
7 0515-0973 9 SCREW M2.0 X 20MM PAN-HD
8 2190-0654 5 WASHER, LOCK M2.0ID
9 0535-0069 6 HEX NUT M2.0
10 ~0515:0866 9 SCREW M3.0 X 8MM PAN-HD
11 3050-0105. 6 FLAT WASHER .125ID

Figure 4-11. Spectrum Analyzer Parts Identification, Front-End Right-Side View (2 of 2)
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Item HP Part Number CD Description
1 2360-0117 6 . |SCREW 6-32 X .375 PAN-HD
2 2360-0117 6 ' |SCREW 6-32 X .375 PAN-HD
3 0515-0866 9 SCREW M3.0 X 8MM PAN-HD
4 0515-1462 . |SCREW M3.0 X 16MM PAN-HD
5 3050-0105 6 |FLAT WASHER .125ID
6 4 |CABLE CLIP .17D .3TW

Figure 4-12. Spectrum Alialyzer Parts Identification, Front-End Left-Side View

1400-0053
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1 2) (3.2 LIN. FT.)
(2 PLACES) (4 PLACES)

Item HP Part Number CD Description

1 5062-4805 8 IMPACT COVER ASSEMBLY

2 5041-7235 0 GASKET, 3.2FT. '

3 5021-5483 4 CATCH LATCH

4 0515-0894 3 SCREW-MACH M2.5 6MM-LG PAN-HD

5 5062-0730 0 DRAW CATCH ASSEMBLY

Figure 4-13. Spectrum Analyzer Parts identification, Impact Cover
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Major Assembly and Cable Locations
;
Introduction

The various assemblies and cables of the spectrum analyzer are illustrated in this chapter.
Refer to Chapter 4, “Replaceable Parts,” for part numbers, assembly descriptions, and
ordering information.

Contents
Figure . - Page
5-1. HP 8595A A1l Front-Frame Assembly, Front and Rear Views ............. 5-3
5-2. HP 8595A Top VIEW .eovvinrioeeneraniriienarsensecensatenneane 5-4
5.3. HP 8595A Card-Cage Options, Top View (Options 101, 102, 301)......... 5-5
5.4. HP 8595A Card-Cage Options, Top View (Options 009, 010) ............ 5-6
5-5. HP 8595A Card-Cage Options, Top View{Options 103) ................ .57
5-6. HP 8595A Bottom View .......cieuivnerisnrinieninietisonnercnnonnes 5-8
5-7. HP 8595A Options, Bottom View ........eeeereeerueniaienann. eenes '5-9
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General Troubleshooting
E
introduction .

This chapter describes the operation of the HP 8595A spectrum analyzer and provides
information that is useful when working on an instrument failure. Refer to “Chapter
Organization” for im overview of the troubleshooting information provided in this chapter and
the chapters that follow.

Component-level information for the HP 8595A spectruni analyzer is provided in the
HP 8590 Series Portable Spectrum Analyzers Component-Level Information binder. Refer to
Appendix A for a list of available component-level service information.

Before You Start Troubleshooting
There are three things you must do before you begin troubleshooting an instrument failure:

@ Familiarize yourself with the safety symbols marked on the spectrum analyzer, and read the
general safety instructions and the symbol definitions given in the front of this manual.

s The spectrum analyzer contains static sensiti\;_components. Read the section entitled
“Protection From Electrostatic Discharge” in Chapter 1.

@ Become familiar with the organization of the troubleshooting information in this chapter
and the chapters that follow.

Warning The spectrum analyzer contains potentially hazardous voltages. Refer to the
safety symbols on the spectrum analyzer and the general safety instructions in
a this manual before operating the unit with the cover removed. Failure to heed

the safety precautions can result in severe or fatal injury.

General Troubleshooting 6-1



Chapter Organization

This section provides the organization of the general troubleshooting information contained
in this chapter and the more detalled troubleshooting mformatxon contained in Chapter 7
through Chapter 11.

Chapter 6, “General Troubleshooting”

The first part of the chapter provides an overview of instrument operation and procedures for
measuring power levels along the signal path from the spectrum analyzer input to the A16
Processor/Video assembly:

@ Table 6-1, Assembly-to-Functlona] -Block Matrix. Provides an overview of the a.ssembhes
that are part of each functional section within the spectrum analyzer.

s Table 6-2, Adjustments and Tests for Replaced or Repaired Assemblies. Directs the user
to adjustment and testing information to ensure that the spectrum analyzer meets its
spemﬁcatrons after the replacement or repair of individual assemblies.

» Figure 6-1, Graphic Symbols Used on Schematic and Block Dxagrams ‘Defines the symbols
" used on the block diagrams in this chapter.

'm “RF and LO Section Overview.” Provides an introduction to the operation of the RF and
LO sections.

m “Instrument Settings for RF Power Level Measurement.” Provides procedures for taking
power-level measurements in the RF section at the points shown on Foldout 6-1.

s Table 6-3, RF Power Levels at Measurement Points. Provides power levels for the
measurement points shown on Foldout 6-1. The indicated power levels are valid only when
the spectrum analyzer settings provided prior to the table are used.

a Foldout 6-1, RF Section Overall Block Diagram. Provides an overall block dxagram of the .
RF and LO sections.

s “IF, Video, and Instrument Control Overview.” Provides an mtroductlon to the operatxon
of the IF and Processor/Video assemblies..

a “IF Power Levels at Measurement Points.” Provides procedures for taking power-level
measurements in the IF section at the points shown on Foldout 6-2. The indicated power
levels are valid only when the spectrum analyzer settings provided in the procedure are
used.

» Foldout 6-2, IF/Control Overall Block Diagram. Provides an overall block dragram of the
IF, instrument control, and display sections.

The second part of Chapter 6 provides troubleshooting procedures that are useful when first
starting to troubleshoot a spectrum analyzer failure:

= “Problems at Instrument Power-Up.” Provides troubleshooting procedures for failures that
occur when the spectrum analyzer is first turned on.

@ “Troubleshooting an Inoperative Spectrum Analyzer.” Provides troubleshooting procedures
to use when there is little evidence of what caused the spectrum analyzer to fail.

» “A2 Display Troubleshooting.” Provides procedures for troubleshooting display problems.

» “Locating an RF/LO/IF or Video Problem.” Provides procedures for 1solatmg a failure to
the RF, LO, IF or Video section. PN

6-2 General Troubleshooting
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Chapter 7, “RF/LO Section Troubleshooting”
This chapter provides further troubleshooting information for the RF and LO sections.

® “RT Section Information.” Provides a detailed block diagram of the RF section and
additional information about the RF section.

s “LO Section Information.” Provides a detailed block diagram of the LO section and
additional information about the LO section.

a YAQ Third Converter Assembly.” Provides a detailed block diagram of the A9 assembly and
additional A9 information. '

= “A25 Counter Lock Assembly.” Provides a detailed block diagram of the A25 assembly and
additional information about A25 operation.

a “A3A14 First LO Distribution Amplifier.” Provides information about A3A14 operation.

a “A3A15 Tracking Generator.” Prcvides a detailed block diagram of the A3A15 assembly
and additional information about A3A15 operation.

Chapter 8, “IF Section Troubleshooting”
This chapter provides further troubleshooting information for the IF section.

® “IF Section Information.” Provides an overview of the individual gain stages for each IF
assembly. Control line tables, which match the control lines for each IF assembly with their
corresponding spectrum analyzer settings, are also provided.

@ “A15 Motherboard Assembly.” Provides specific details for tracing signals that pasé through
the A15 Motherboard.

"Chapter 9, “Control/Display Section Troubleshooting”

This chapter provides information about the correction data stored in memorybon the A16
Processor/Video assembly and the operation of the A7 Analog Interface assembly.

s “Backing Up Spectrum Analyzer Correction Constants.” Provides procedures for recording
the correction constant data and restoring the data to instrument memory.

s “A16 Memory Reset.” Provides procedures for initializing instrument memory and
recalibrating the instrument after an instrument memory failure.

a “Spectrum Analyzer Recovery after a A16 Memory Loss.” Provides procedures for restoring
correction constants to spectrum analyzer memory, initializing lost spectrum analyzer
settings, and recalibrating the spectrum analyzer, after a A16 memory failure.

s “A7 Analog Interface Assembly.” Provides a detailed block diagram of the A7 assembly and
additional A7 information. Chapter 8 provides further control details for the assemblies that
are controlled by the A16 assembly using various control voltages from the A7 assembly.

Chapter 10, “Softkey Descriptions”

This chapter provides information about the calibration, service, and diagnostic softkey
functions. Details about the instrument passcodes, the instrument correction data, and the
function of each service-related softkey are also provided.

General Troubleshooting 6-3



Chapter 11, “Analyzer Messages”

This chapter describes how to interpret the spectrum analyzer messages that appear during
instrument operation or when a failure occurs. Troubleshooting hints for each spectrum
analyzer error message are also provided.

Service Equipment

s Refer to Table 1-4 for the recommended test equipment needed to troubleshoot and reﬁa.ir
the spectrum analyzer. Although Hewlett-Packard equipment is recommended, other
equipment may be used, provided that it meets the specifications shown in the table.

# Refer to Table 1-5. for a list of required service tools, and Table 1-6 for recommended hand
tools.

Replacement Assemblies

The following assemblies are not repairable to the component level and must be replaced as an
assembly.

m A2 Display.

m A3A2 Switched YTF.

m A3A3 2.9 GHz Low-Pass Filter.

a A3A4 Second Converter. ‘

® A3AS5 Input Attenuator DC Block. -
= A3A6 Dual Mixer.

s A3A7 YTO.

m A3A9 321.4 MH:z Bandpass Filter.

s A3A14 First LO Distribution Amplifier (Option 009, 010)
» A3A15 Tracking Generator (Option 010)

" m A8 Power Supply.

w A22 Precision Frequency Reference (Option 004).
= A25A1 Sampler. '

Refer to Chapter 4 when ordering replacement assemblies.

After an instrument Repair

If one or more spectrum analyzer assemblies have been repaired or replaced, perform the
related adjustments and performance verification tests. Refer to Table 6-2, Adjustments and
Tests for Replaced or Repaired Assemblies, for the related adjustments and performance
verification tests required for each assembly. ' -
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Table 6-1. Assembly-to-Functional-Block Matrix

Ausembly. Description

Display/Control

Section

RF Section | LO Section | IF Section

Al Front Frame

X

A2 Display

X

A3A1 100 MHz Comb Generator

A3A2 Switched YTF

A3A3 2.9 GHz Low Pass Filter

A3A4 Second Converter

A3A5 Input Attenuator DC Block

A3A6 Dual Mixer

L AL L L B k)

"|A3AT YTO

A3A90 321.4 MHz Bandpass Filter

A3A10 Directional Coupler

A3A11 Step Recovery Diode

]

A3A12 3dB Attenuator

]

A3A13 Isolator

A3A14 LO Distribution Amplifier

A3A15 Tracking Generator

A7 Analog Interface

A8 Power Supply

]

A9 Third Converter

A10 Tracking Generator Control

LR E AL AL AL L

AL A LR L AL LR k]
»

All Bandwidth Filter

Al12 Amplitude Control

Al13 Bandwidth Filter

Al4 Log Amplifier

A15 Motherboard

AR RE R R L

A16 Processor/Video Board

"

Al7 Memory Card

A25 Counter-Lock

AT1 10 dB Attenuator

FL1 3.9 GHz Low Pass Filter

Optional Assemblies

A20 HP-IB 1/0, Option 021

A21 RS-232 1/0, Option 023

A22 Precision Frequency Reference,
Option 004

A101 Fast Time Domain Sweeps,
Option 101

A102 AM/FM Speaker and TV
Sync Trigger, Option 102

A103 Demod Quasi Peak,
Option 103

A105 Time Gate Spectrum Analysis,
Option 105
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Table 6-2. Adjustments and Tests for Replaced or Repaired Assemblies

. Replaced or Repaired Related Adjustments Related Performance
Assembly ' and Adjustment Routines Verification Tests

Al Front Frame CAL AMPTD Adjustment Routine |Input Attenuator Accuracy
‘ ' Frequency Response
‘| Residual Responses

A2 Display Display Input Attenuator Accuracy
CAL AMPTD Adjustment Routine | Frequency Response
: ' Residual Responses

A3A1 Comb Generator - Comb Generator Comb Generator Frequency

s - CAL YTF Adjustment Routine Accuracy

Input ‘Attenuator Accuracy
Frequency Response

. Residual Responses
A3A2 Switched YTF CAL FREQ Adjustment Routine |Frequency Response
CAL AMPTD Adjustment Routine | Residual Responses
CAL YTF Adjustment Routine '
A3A3 2.9 GH:z CAL FREQ Adjustment Routine |Frequency Response
Low-Pass Filter CAL YTF Adjustment Routine’ | Residual Responses
: CAL AMPTD Adjustment Routine '
A3A4 Second Converter CAL FREQ Adjustment Routine |Noise Sidebands
CAL AMPTD Adjustment Routine | System Related Sidebands -

CAL YTF Adjustment Routine

Frequency Response

Other Input Related Spurious
Spurious Response

Displayed Average Noise Level
Residual Responses

A3A5 Input Attenuator DC Block

CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine

Input Attenuator Accuracy .
Frequency Response

CAL YTF Adjustment Routine | Residual Responses
Frequency Response - o
A3A6 Dual-Band Mixer CAL FREQ Adjustment Routine |Noise Sidebands .
‘ CAL AMPTD Adjustment Routine | System Related Sidebands

CAL YTF Adjustment Routine

| CAL MXR Adjustment Routine

Frequency Response

Frequency Response

Other Input Related Spurious
Spurious Response

Gain Compression

Displayed Average Noise Level
Residual Responses
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Table 6-2.

Adjustments arid Tests for Replaced or Repalred Assemblies (continued)

Replaced or Repaired
Assembly

Related Adjustments
and Adjustment Routines

Related Performance
Verification Tests

A3ATYTO

First LO Distribution Amplifier
Adjustment

(Tracking generator options only)

CAL FREQ Adjustment Routine

CAL AMPTD Adjustment Routine

CAL YTF Adjustment Routine

Frequency Readout Accuracy
and Marker Count Accuracy

Noise Sidebands

System Related Sidebands

Residual FM

Frequency Span Readout Accuracy
Frequency Response

Other Input Related Spurious
Spurious Response

Residual Responses

A3A9 Bandpass Filter

CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine

None

A3A10 Directional Coupler
(Not used with
Option 009, 010)

CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine
CAL YTF Adjustment Routine

System Related Sidebands
Frequency Response -

Other Input Related Spurious
Spurious Response

Residual Responses

A3A11 Step-Recovery Diode

CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine

Comb Generator Frequency
Accuracy

A3A12 3 dB Attenuator

CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine

None

A3A13 Isolator
(Not used with
Option 009, 010)

CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine
CAL YTF Adjustment Routine

System Related Spuriqus
Frequency Response

Other Input Related Spurious
Spurious Response

Residual Responses

A3A14 First LO
Distribution Amplifier
(Option 009, 010)

First LO Distribution

Amplifier Adjustment
CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine
CAL YTF Adjustment Routine

Frequency Readout Accuracy

and Marker Count Accuracy
Noise Sidebands
System Related Sidebands
Residual FM
Frequency Span Readout Accuracy
Frequency Response
Other Input Related Spurious
Spurious Response
Residual Responses
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Adjustments and Tests for Replaced or Repaired Assemblies (continued)

Table 6-2.

Replaced or Repaired Related Adjustments Related Performance
Assembly and Adjustment Routines - Verification Tests
A3A15 Tracking Generator | First LO Distribution Amplifier Tracking Generator Absolute
(Option 010) 'Adjustment ' : Amplitude and Vernier Accuracy
CAL FREQ Adjustment Routine Poweér Sweep Range
CAL AMPTD Adjustment Routine |Tracking Generator Level
CAL YTF Adjustment Routine Flatness

BITG Power Level Adjustments

Harmonic Spurious Outputs

Non-Harmonic Spurious Outputs

Tracking Generator Feedthrough

RF Power-Off Residuals

Tracking Generator LO Feedthrough
Amplitude

A7 Analog Interface

CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine
CAL YTF Adjustment Routine

Frequency Readout Accuracy
and Marker Count Accuracy

Noise Sidebands

System Related Sidebands

Residual FM

Frequency Span Readout
Accuracy

Sweep Time Accuracy

Scale Fidelity ‘

Input Attenuator Accuracy

Reference Level Accuracy

Resolution Bandwidth Switching
Uncertainty '

Frequency Response

A8 Power Supply

Power Supply

System Related Sidebands
Spurious Response
Residual Responses

A9 Third Converter

Third Converter Second IF Bandpass
CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine
BITG Power Level Adjustments
(Tracking generator options

Noise Sidebands .
System Related Sidebands
Calibrator Amplitude Accuracy
Other Input Related Spurious
Spurious Response '

4 only) Residual Responses
A10 Tracking Generator | First LO Distribution Amplifier Frequency Response
Control Adjustment | Tracking Generator Absolute

CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine
CAL YTF Adjustment Routine

Amplitude and Vernier Accuracy
Tracking Generator Level Flatness

BITG Power Level Adjustments
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Table 6-2.

Adjustments énd Tests for Replaced or Repaired Assemblies (continued)

Replaced or Repaired
Assembly

Related Adjustments
and Adjustment Routines

Related Performance
Verification Tests

A1l First Bandwidth Filter

Crystal and LC Bandwidth Filter

‘| CAL FREQ Adjustment Routine
| CAL AMPTD Adjustment Routine

Scale Fidelity
Resolution Bandwidth Switching
Uncertainty

A12 Amplitude Control

CAL FREQ Adjustment Routine
CAL Attenuator Error Correction
CAL AMPTD Adjustment Routine

Scale Fidelity
Displayed Average Noise Level

A13 2nd Bandwidth Filter .

Crystal and LC Bandwidth Filter
CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine

Scale Fidelity
Resolution Bandwidth Switching
Uncertainty

Al4 Log Amplifier .

Log anc Linear Amplifier ,
CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine

Scale Fidelity
Reference Level Accuracy

A15 Motherboard

CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine

Operation Verification

A16 Processor/Video Board

10 MHz Reference (Standard)

CAL FREQ Adjustment Routine

CAL AMPTD Adjustment Routine

CAL YTF Adjustment Routine

CAL MXR Adjustment Routine*

CAL Attenuator Error Correction*

Frequency Response*

Time and Date

Instrumentation Amplifier Null
Adjustment (Option E02 only)

Reference Level Accuracy
Frequency Response

A17 Memory Card None None!
A20 HP-IB 1/O (Option 021) | None None
A21 RS-232 1/0 (Option 023) | None None

A25 Counter Lock

10 MHz Reference (Standard)
Sampler Match Adjustment

CAL FREQ Adjustment Routine
CAL AMPTD Adjustment Routine

10 MHz Reference Accuracy
(Standard Timebase)

Frequency Readout Accuracy
and Marker Count Accuracy

Noise Sidebands

System Related Sidebands

Residual FM

Spurious Response

Residual Responses

of the Service Manual.

* These adjustments are not necessary if valid correction constants are recovered from the defective
A16 assembly. See the “A16 Processor/Video Board Assembly” replacement procedure in Chapter 4

1 Perform the examples from the HP 8594A/8594A Spectrum Analyzer Installation
and Verification Manual that demonstrate the operation of this assembly.
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: Table 6-2.
Adjustments and Tests for Repiaced or Repaired Assemblies (continued)

Replaced or Repaired Related Adjustments Related Performance
Assembly and Adjustment Routines - Verification Tests

TA101 Fast Time Domain |CAL FREQ Adjustment Routine | Fast Time Domain Sweeps
Sweeps (Option 101) |CAL AMPTD Adjustment Routine (Option 101)

A102 AM/FM Speaker  |CAL FREQ Adjustment Routine None!
and TV Synch Trigger| CAL AMPTD Adjustment Routine '
(Option 102)

A103 Quasi Peak Detector CAL FREQ Adjustment Routine None!
and TV Synch Trigger CAL AMPTD Adjustment Routine
(Option 108)

A105 Time Gate CAL FREQ Adjustment Routine None'
and TV Synch Trigger CAL AMPTD Adjustment Routine
(Option 105) :

Perform the examples from the HP 8594A/8594A Spectrum Analyzer Installation
and Verification Manual that demonstrate the operation of this assembly.
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS
BAS1C COMPONENT SYMBOLS

oW VARIABLE RESISTOR e CIRCUIT ASSEMBLY oM\ ,o
"‘V*"' (WIPER MOVES TOWARD CW BORDERL INE FUSE
WHEN SHAFT 1S ROTATED IN
A CLOCKWISE DIRECTION) HEAVY LINE WITH ARROWS (NOICATES A
+— INDICATES PATH AND —_— AN1
DIRECTION OF MAIN SIGNAL CONNECT 1N
-@ THERM1STOR INDICATES A
HEAVY DASHED LINE wiTh  —%—— SOLEERER
. CONNE ! ON
ARROWS INDICATES PATH ¢
4¢ ELECTROLYTIC CAPACITOR AND DIRECTION OF
MAIN FEE K
EE0BAC _@_ SURFACE ACOUST IC
4+ CAPACITOR : :D DIGITAL BUS WAVE (SAW)
1 ’ o) - = JUMPER WIRE
FH VARIABLE CAPACITOR _@. LIGHT—ENITTING ©100E
. swi
L l  sLIDE. TOGGLE, OR
== FEEDTHROUGH CAPACITOR -@' PIN DIOOE _,\7 ROCKER SWITCH
. FERROUS-CORE INDUCTOR :@_ TRIAC
o reRmiTe peso
# SLUG=TUNED | NDUCTOR -@- STEP RECOVERY DIODE
Q INDICATES SHIELDING
CONDUCTOR FOR CABLES
LN TEMPERATURE~COMPENSATED
j VOLTAGE-REFERENCE D IODE
RELAY(BOX OFTEN ONITTED)
] — 9 GROUNDED COAXIAL
SHIELDING
SILICON CONTROLLED
RECTIFIER (SCR)
Q * INDICATES FACTORY
—o! SELECTED COMPONENT
(ALTERNATE RELAY)
3 TRANS (STOR, PNP sW1
i PUSHBUTTON SW1ITCH
NORMALLY CLOSED
-I[“— CRYSTAL s ’
1 PUSHBUTTON SWITCH
TRANSISTOR, NPN & o~ NORMALLY OPEN

SPEAKER

3 g AIR-CORE TRANSFORMER
JUNCTION-FET, N-CHANNEL
FERROUS-CORE
@ JUNCT 1ON-FET, P-CHANNEL TRANSFORMER

GENERAL PURPOSE D10DE

+
-@- BREAKDOWN DIODE (ZENER)
£
&

MOS-FET , N=CHANNEL

. FET. N-CHAMN
SCHOTTKY DIODE WoS—FET EL DEPLETION MOOE

ENHANCEMENT WODE

ENHANCENENT WMODE DEPLETION MODE

VARACTOR D1ODE @ NOS-FET, P-CHANNEL MOS—FET, P-CHANNEL

Figure 6-1. Graphics Symbols Used on Schematic and Block Diagrams (1 of 2)
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS
BASIC COMPONENT SYMBOLS (CONTINUED)

_— -

INDICATES A PLUG~IN

CONNECTION (F) TO (M)

—
—
3 .

CONNECTION SYMBOL INDICATING
PLUG (MOVABLE)

CONNECTION SYMBOL INDICATING
JACK (STATIONARY)

™

¢
§

TEST POINT (TERMINAL
PROVIDED FOR TEST
PROBE CONNECTION)

MEASUREMENT POINT (USED
TO INDICATE A CONVENIENT
POINT FOR MEASUREMENT.
NO TERMINAL PROVIDED
FOR TEST PROBE)

INDICATES WIRE OR
CABLE COLOR CODE
(COLOR SAME AS RESISTOR

MULT | -CONDUCTOR caLe @55~  COLOR CODE. FIRST MABER
OR BUS INDICATES BASE COLOR,
SECOND AND THIRD NUMBERS
_INDICATE COLORED STRIPES)
INDICATES A SINGLE PIN "
OF A PC BOARD EOGE 1 EARTH GROUND SYWSBOL
— CONNECTOR
USUALLY INSTRUMENT CHASSIS GROUND .
hor (MAY BE ACCOMPARIED BY A
_ OR NUMBER OR LETTER TO SPECIFY
: A PART ICULAR GROUND)
LIMITER il
. D screworiver absusTenT
- ==
R T e O FRONT- OR REAR-PANEL CONTROL

COMMONLY USED ASSEMBLY AND CIRCUIT SYMBOLS

OSCILLATOR. RPG

WYY 0RO

vy Vyg

BASIC LOGIC SYMBOLS

PHASE-FREQUENCY
(ROTARY PULSE DETECTOR % LOW PASS “3| eww nesecr
GENERATOR) ' ~ FILTER % FILTER
FAN MOTOR SERvICE
DETECTOR ~ ,
| | o pass el ATTENUATOR
FILTER (OR PaD)
AMPLIFIER ~x_
MIXER BUFFER,
4| vARIABLE
D'V, 7 |- ATTENUATOR
P AP | eanopass _
SAMPLER ~X_| FILTER TL  yRanswiSSION

© LINE

AMPLSF IER ‘
BUFFER S-smate —{)— woax —— wo e
INVERTER - I O— wan ::D°—— NOR GATE.
BuFFER TRrGoen
) >— eawsiw _
: OR GATE SAFETY SYMBOL
OPEN-COLLECTOR OUTPUTS ARE

T TATER INDICATED BY THE PRESENCE OF DANGEROUS VOLTAGES PRESENT
BUFFER THE OPEN-COLLECTOR SYMBOL:O BE EXTREMELY CAREFULI

Figure 6-1. Graphics Symbols Used on Schematic and Block Diagrams (2 of 2)
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RF and LO Section Overview

This section describes the operation of the A3 Front-End assembly and the A25 Counter
Lock assembly. The related operation of the A7 Analog Interface assembly and the A9 Third
Converter are also described. Each block of text describes an instrument assembly designated
by its reference designator. Foldout 6-1, RF Section Overall Block Diagram, illustrates the
assembly descriptions in this section.

The spectrum analyzer is a microprocessor-controlled swept receiver covering a frequency
range of 9 kHz to 6.5 GHz. Frequency accuracy is enhanced by counter-locking the local
oscillator to a 10 MHz frequency reference. The overall description briefly describes each of
the major instrument assemblies.

RF Section Description

A3AS5 Input Attenuator DC Block

The A3AS5 Input Attenuator has a 70 dB range and is selectable from the front panel. When
the spectrum analyzer is off, the attenuator is automatically set to 70 dB for protection from
electrostatic discharge (ESD). or instrument power-on selects 10 dB attenuation and
dc block. If POWERON LAST is selected, the spectrum analyzer is reset to the settings in use
when the spectrum analyzer was turned off.

A3A2 Switched YTF

The A3A2 Switched YTF (SYTF) directs the output of the A3A5 attenuator to the A3A3 2.9
GHz Low-Pass Filter in low band (band 0) or to the A3A6 Dual Mixer in high band (band 1).

* Continuous sweeps are possible from low band to high band.

When switching between bands, the A7 Analog Interface assembly switches the A3A2 output
simultaneously with the PIN diode switches on the A3A6 Dual Mixer and the A3A4 Second
Converter.

The YTF (built in to the A3A2 assembly) is a tracking preselector, with a bandwidth of
approximately 25 MHz at 2.75 GHz. DACs on the A7 Analog Interface assembly control the
adjustment of the YTF. The YTF Coarse DAC and Span DAC provide a coarse adjustment,
and the YTF Fine DAC provides a fine adjustment. The YTF Fine DAC is also used for
preselector peaking. :

Note Use of the ;:ALYTF ‘routine ensures that the unpeaked frequency response is
i optimal at different operating temperatures. }:he routine sets the preselector
v defaults that are used by the PRES] ULT function.

AT

Perform the routine whenever PRESM EAK- has more than a 2 dB effect on

ot o R

signal amplitude while operating in a méeband sweep.

The YTF closely tracks the tuned input frequency at any temperature and does not require
preselector peaking to meet the unpeaked frequency response specification. The following
must be done to ensure optimum unpeaked frequency response:

® Select PRESELDEFAULT when preselector peaking is not required.
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YTF. self-calibration routine periodically. Refer to the HP 85944 /8595A

® Perform the e“- 138
erification Manual. '

Installation an

A3A3 Low-Pass Filter _

The A3A3 Low-Pass Filter has a cutoff frecjuency of 2.9 GHz. It decreases the level of i.ny
out-of-band responses. ' :

A3A6 Dual-Band M.lx.er

The A3A6 Dual Band-Mixer contains two separate mixers: one for low band (band 0), and
one for high band (band 1). A limiter is built into the low-band mixer to prevent damage
from high peak-pulse-power signals. Refer to “Spectrum-Analyzer Input Protection” in
Chapter 1 for maximum input level requirements.

Thé frequency of the desired YT'O harmonic is always greater than the tuned input frequenéy.
Refer to Table 6-3 for the relationship of tuned frequency to LO harmonic. :

m In low band, the dual mixer produces a 3.9214 GHz 1st IF output that passes through FL1,
a 4.4 GHz low-pass filter, to the A3A4 Second Converter.

# In high band, the mixer produces the 321.4 MHz IF that passes directly to the A3A4
assembly. : : ’
Table 6-3. Relationship of Input Frequency to LO Harmonic

Band Number { LO Harmonic (N)| Frequency Range
-0 _ 1 9 kHz to 2.9 GHz
1 1 2.75 GHz t0 6.5 GHz

The A7 Analog Interface assembly controls a PIN diode switch in the A3A6 to direct the
output of the 1st LO from the A3A10 Directional Coupler assembly to either the low-band or
the high-band mixer.

DACs on the A7 assembly adjust the mixer bias for band 1. A DAC value for band 1 is stored
in battery-backed RAM. Refer to the MIXER BIASDAC. and CAL MXR descriptions in Chapter
10 for more information. '

A3A4 Second Converter

In low band, the A3A4 Second Converter mixes the 3.9214 GHz 1st IF with the 3.6 GHz 2nd
LO to produce the 321:4 MHz 2nd IF. The 2nd IF signal then passes through a PIN diode
gwitch in the second converter, to the A3A9 321.4 MHz Bandpass Filter, and the A9 Third
Converter assembly. o

The 3.6 GHz 2nd LO is generated by multiplying the 600 MHz reference from A9 by six.
Cavity filters are used for the 1st IF bandpass filter and the second LO bandpass filter. The
2nd LO bandpass filters are necessary to remove unwanted harmonics of the 600 MHz driving
signal.

In high band, the PIN diode switch in the A3A4 Second Converter passes the 321.4 MHz 1st
IF directly from the A3A6 Dual Mixer, through the A3A9 3214 MHz Bandpass Filter, to the
A9 Third Converter.
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A9 Third Converter _
‘ The A9 Third Converter performs five functions:
m Produces the 300 MHz CAL OUT signal. The CAL OUT signal is rich in harmonics; these
are required for the FREQ  self-calibration routine.

s Provides the 600 MHz reference to the multiplier on the A3A4 assembly.

m Sends a 300 MHz'signél to the A25 Counter Lock assembly. The A25 assembly locks the
300 MHz signal to the 10 MHz frequency reference.

s Converts the 321.4 MHz IF signal to the final 21.4 MHz IF signal.
o The 321.4 MHz IF signal is first amplified and filtered by the 321.4 MHz bandpass filter.

o The 600 MHz reference is divided to produce the 300 MHz 3rd LO. Refer to “LO Section
Information” in Chapter 7 for ir:formation on the stability of the 600 MHz reference.

o The filtered 321.4 MHz IF signal and the 300 MHz third LO mix at the third mixer, a
double-balanced mixer, to produce the 21.4 MHz IF. .

o The 21.4 MHz IF passes through a 21.4 MHz bandpass filter, a buffer amplifier with a
nominal 19 dB of gain, and a variable IF calibration amplifier. The variable amplifier has
‘a gain range of —15 to +2 dB. :

s Changes the amplitude of the 21.4 MHz IF signal to calibrate the instrument during the
CAL AMPTD self-calibration routine.

o The amplitude of the detected 21.4 MHz IF. signal is measured on the A16
‘ Processor/Video assembly.

& The A7 Analog Interface assembly adjusts the gain of the IF calibration amplifier based
on the A16 amplitude measurement.

o The CALAMPTD routine adjusts the output of the IF calibration amplifier for a displayed
amplitude of —20 dBm at 300 MHz. The instrument is set for a reference level of
—920 dBm and a center frequency of 300 MHz. (The calibration routine uses the CAL
OUT signal.) ‘ '

A3A1 Comb Generator

The A3A1 Comb Generator produces a 100 MH
+27 dBm when €OMB GEN' ON is selected. If €0
remains, but it is lower in amplitude.

ith an amplitude of approximately
F is selected, 2 100 MHz signal

The A3A11 siep-Recovery Diode and the A3A12 3 dB Pad

When 'COMB GEN 0N is selected, the 100 MHz comb generator signal drives the A3A11 Step
Recovery Diode to produce 100 MHz comb teeth. The A3A12 3 dB Pad improves the output
match of the A3A11. )

The 100 MHz comb output is used by the CAL MIR and €

FoEE R il

self-calibration routines.
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LO Section Description :

10 MHz Frequency Reference

The 10 MHz frequency reference is used to phase-lock the 600 MHz oscillator on the A9 Third
Converter. There are two frequency references available for the HP 8595A Portable Spectrum.
Analyzer: :

@ The standard 10 MHz room temperature crystal oscillator (RTXO). The reference is located
on the A25 Counter Lock assembly.

u The optional A22 Precision Frequency Reference (PFR), Option 004. The A22is a 10 MHz
oven-controlled crystal oscillator (0CXO0).

The output from either frequency reference is sent to the rear-panel 10 MHz REF OUTPUT
connector. The W16 cable that connects the RTXO to the rear panel is replaced by W17
when the OCXO is installed in the spectrum analyzer. A jumper on the rear panel connects
the 10 MHz REF OUTPUT to the EXT REF IN connector.

If an external frequency reference is desired, the jumper is removed and the external reference
connected to the EXT REF.IN connector. EXT REF IN is connected to the reference PLL
circuitry on A25 assembly. Refer to the HP 8594A/8595A Installation and Verification
‘Manual for the power level required when using the EXT REF IN connector.

A25 Counter Lock

‘The A25 Counter Lock assembly improves the frequency stability of the spectrum analyzer by

phase-locking the 600 MHz reference on the A9 assembly to the 10 MHz frequency reference
and count-locking the center frequency of the LO.

.In spans less than or equal to 10 MHz, the A25 assembly further improves LO stability and

frequency accuracy by frequency-locking the LO sweep, using a frequency discriminator.

The 300 MHz CNTR LOCK OUT signal from A9 and the 10 MHz reference from the rear
panel of the spectrum analyzer are fed to the reference PLL circuitry on the A25 Counter
Lock assembly. :

s The 300 MHz signal is dxvxded by 40 to yield a 7.5 MHz reference sxgna] for use by the
frequency counter, discriminator, and sampling oscillator PLL.

w The 10 MHz reference and 7.5 MHz sxgna] are divided and compared in a phase/frequency
detector.

m The detector output tunes the 600 MHz reference via the VTO.TUNE line.

The samplmg oscillator PLL on A25 can be tuned between 279 MHz and 298 MHz in 150 kHz
steps. The output of the sampling oscillator PLL drives the A25A1 Sampler.

A25A1 Sampler

The A25A1 Sampler mixes the 1st LO with a harmonic of the sampling oscillator to produce
the 76 MHz to 89 MHz sampler IF output. In the phase-locking process, the sampler IF is
counted and the YTO tune DACs on the A7 Analog Interface assembly are adjusted until
the actual sampler IF frequency is equal to the desired sampler IF. In YTO spans of 10 MHz
or less, the sampler IF is also applied to a discriminator. The output of the discriminator
(DISCRIM) fine-tunes the YTO precxsely to the center frequency.
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A3AT7 YTO, A3A13 Isolator, and A3A10 Directional Coupler

The A3A7 YTO provides the 3.0 to 6.8214 GHz 1st LO. The YTO output passes through the
A3A13 Isolator to the A3A10 Directional Coupler.

a The main-line output of A3A10 is used to drive the A3A6 Dual Band Mixer.

w The A3A10 couples the LO signal to drive the A25A1 Sampler. The coupled output power
of the A3A10 is approximately —1 dBm before it is attenuated further by the AT1 10 dB
Pad.

A7 Analog Interface

The A7 Analog Interface assembly receives digital control input on the IOB control lines
from the A16 Processor/Video assembly, and produces analog control signals for most of the
instrument functions. This section describes several of the control functions illustrated on
Foldout 6-1. ' -

u Provides control voltages for the Sweep Generator and Span Dividers:
o The SWEEP RAMP output is 0 to +10 V.
o The RAMP output is ~10 V to +10 V for any span.

o Two SPAN signals, MAIN SPAN and FM SPAN, are generated by attenuating the
RAMP signal. The amplitude of the SPAN signals depends on the span setting selected.

m The MAIN SPAN signal is used for LO spans greater than 10 MHz.
s The FM SPAN signal is used for LO spans-iess than or equal to 10 MHz.

a The MAIN SPAN and FM SPAN signals are fed to the YT'O drivers to sweep the YTO
frequency.

s Controls the center frequency of the YTO:

o The YTO tune DACs in the A7 YTO driver circuitry determine the center frequency of
the YTO. ' ' '

o For LO spans greater than 10 MHz, the MAIN SPAN signal is summed with the output
of the YTO tune DAC in the YTO main coil driver. .

o For LO spans less than or equal to 10 MHz, the FM SPAN signal is summed with the
A25 DISCRIM signal in the FM coil driver. The DISCRIM signal is used to lock the
YTO precisely to the center frequency. ‘

o The control voltages produced using either SPAN signal are then converted to currents
that drive the A3A7 YTO.
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| ~ Instrument Settings for RF Power-Level Measurement

; ‘ Ensure that the CAL OUT amplitude is within specification. (Refer to the Calibrator
! Amplitude Performance Test in the Installation, Verification, and Operation Manual.)

The power level ranges listed for measurements A through E in Table 6-4 apply under the
following conditions:

Select the appropriate input signal for the desired frequency band:

Band 0 ...ccvviiiniiiineiiiiininans 300 MHz at —20 dBm (CAL OUT signal)
Band 1l ..ivvvivererinensionencsisionascasosanansessanrens 5 GHz at 0 dBm

Set the sj)ec't'rﬁm éna.lyzer to the following settings:

..... . ‘Wait for the spectrum ana.lyzer to complete the instrument preset routine.
.......................................... same as input signal

' .............. eeeseceacss "‘........-......-.............f....OHZ
AMPLITUDE, ........................................ eeeessensess...0dBm

BTTEN ©oveeererneeeeeenanennnneenaeeeenesnesaneatanneaneeenees 10 4B

Table 6-4. Power Levels at Measurement Points

Measurement | Measurement .
Point Frequency Power Level Range *
Band 0 Band 1°
A - {Same as input{ —30 to —33 -
frequency dBm »
B Same as input — —~14to -19
' frequency “ dBm
C 3214 MHz | - 10t0 16 dB -
' . below B 1
D 3.9214GHz | 8to12dB —
| below A 1
E 321.4 MH: 5tolldB 1to 6dB
| belowD below C |

A * A frequency-selective measuring device, such as another spectrum
analyzer, is recommended for making these measurements. Broadband
measuring devices, such as power meters, will give erroneous results
due to the presence of other, higher-amplitude signals.

t The power-level range is relative to the actual measurement taken at
the measurement point indicated.
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IF, Video, and Instrument Control Overview

" This section describes the operation of the IF section assemblies and the A16 Processor/Video
assembly. The related operation of the A7 Analog Interface assembly and the A8 Power
Supply are also described. The IF /Control Overall Block Diagram, Foldout 6-2, illustrates the
assembly descriptions in this section.

The A15 Motherboard pin designation of related assemblies along the IF signal path are
detailed on Foldout 6-2. Refer to “A15 Motherboard Assembly” in Chapter 8 for more
information about the connection of instrument assemblies to the motherboard.

IF Section Assembly Descriptions

A11 Bandwidth Filter

The A11 Bandwidth Filter assembly contains two synchronously tuned LC filter poles and two
synchronously tuned crystal filter poles. Buffer amplifiers provide isolation for each filter pole.

Eight IF bandwidths, from 1 kHz to 3 MHz, can be selected in a 1,3,10 sequence. The desired
IF passband, or resolution bandwidth, is produced by either a four-pole LC bandpass filter or
a four-pole crystal bandpass filter. The A13 Bandwidth Filter assembly is identical to the
A11 assembly and provides two of the four filter poles. The LC bandpass filters provide the
100 kHz to 3 MHz bandwidths, and the crystal bandpass filters provide the 1 kHz to 30 kHz
bandwidths.

When a bandwidth is selected, the A7 Analog Interface assembly interprets the A16
Processor/Video assembly commands and produces the corresponding bandwidth control
currents. The A7 assembly produces a bias voltage (BW5) to select LC or crystal mode, and
‘a bandwidth control current for either the LC filters (BW7) or the crystal filters (BW6).

Bandwidth errors are corrected by the C ] TD self-calibration routine. Refer to Chapter
10 for a description of CALAMPTD . :

The resolution bandwidths are normally coupled to the frequency span of the spectrum
analyzer for an optimum ratio of span to resolution bandwidth. Sweep time is also coupled
to both resolution bandwidth and span for optimum amplitude response. The resolution
bandwidth, sweep time, and span can be set independently. E

A12 Amplitude Control

The A12 Amplitude Control assembly provides gain or attenuation in eight stages: three
step-gain amplifiers and five step attenuators. All stages, except the 10 dB step gain, provide
full gain or attenuation when turned on and unity gain when turned off. The 10 dB step gain
has a gain of 15 dB when on and a gain of 5 dB when off.

When the reference level is changed, the A7 Analog Interface assembly interprets the A16
Processor/Video assembly commands and produces the appropriate combination of gain and
attenuation control voltages in 1 dB increments. Reference-level resolution of less than 1 dB is
produced by mathematically offsetting the digitized video signal on the A16 Processor /Video
assembly.

A12 step-gain errors are corrected by correction factors produced by the TALANPTD.
self-calibration routine. Each correction factor is an offset of the digitized video signal and is
stored in nonvolatile memory on the A16 assembly.
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A12 step-attenuator errois are corrected by correction constants that are characterized values

initially installed at the factory. The corrected calibration attenuators provide the amplitude

reference used by € D self-calibration routine.

A13 Bandwidth Filter

The A13 Bandwidth Filter a.ssexhbly is'identical to the A11 assembly. Refer to the Al1
assembly description in this section.

After leaving the A13 asseinbly, the 21.4 MHz IF signal branches on the A15 Motherboard:
= One branch passes directly to the A14 Ldg Amplifier aésembly.

» A buffer amplifier on the A15 Motherboard attenuates the IF signal by 20 dB and
distributes it to the card-cage assemblies (AUXIF), the rear panel AUX IF OUTPUT
connector (AUX.IF_BP), and the A25 Counter Lock assembly (COUNTIF). The
COUNT.IF signal is used by the A25 assembly to count the actual IF frequency when

. MKR s selected. :

Sded,

s Another buffer amplifier on thé. A15 assembly sends the IF signal (AUX.IF) to assemblies
installed in the card cage. _ .

A14 Log Amplifier
The A14 Log Amplifier assembly provides the following functions:

s Log Mode. The input signal is logarithmically displayed due to the sequential response of
seven log amplifier stages. -

o The log amplifier stages have an overall range of 70 dB. This allows a grea,tef range of
- signal amplitudes to be simultaneously displayed.

o All seven amplifier stages are at maximum gain for low input signal levels.

D As the signal level increases, the gain of the each 10 dB amplifier is reduced in sequence,
with the last stage dropping to unity gain first.

0 The vertical display axis is calibrated in dBm (relative to a milliwatt) rather than volts.

s Linear Mode. The seven log amplifier stages are biased to operate as linear amplifiers.
Linear gains from 0 dB to 40 dB can be selected. ‘

s The Video Detector. The detector is a half-wave rectifier and filter. The video signal
(VIDEQJF) has a 0 to 2 volt output that is proportional to the signal level,

s T/C Supply. A tgmperature-compensﬁted —8 V reference supply (-8 VT).
o Maintains amplitude stability of the log stages over temperature.
o Maintains linear step-gain accuracy by providing a stable voltage source for the linear
;tep-gain control lines that originate on the A7 assembly.
A16 Processor/Video

The A16 assembly coordinates the operation of all instrument assemblies to perform all
spectrum analyzer functions. This section briefly describes the major instrument functions
provided directly by the A16 Processor/Video assembly. :

a Selection of the input signal for the ADC. The input MUX selects one of the following:
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o An analog signal from assemblies installed in the card cage.
o The detected 21.4 MHz IF signal (VIDEOIF).
o A +2 V reference used for ADC calibration of the graticule at top screen.

o An analog ground (ACQM) reference used for ADC calibration of graticule at bottom
screen.

s Final processing of the detected 21.4 MHz 1F signal before the video signal is converted by
the ADC for further digital processing by the central processing unit (CPU).

o Video bandwidths fr_om 30 Hz to 3 MHz are available in a 1, 3, 10 sequence.

o The ADC input MUX selects the positive-peak detector, or bypasses the positive-peak
detector, and selects the sample detector. In sample mode, the video signal passes
directly to the ADC from the video bandwidth circuitry.

o The MUX can also select the processed video signal from an assembly in the card cage.

a Mathematical offset of the digitized video signal for greater reference-level resolution and
instrument calibration accuracy. '

= Digital control of Ainstrument assemblies directly over the IO bus.
@ Analog control of instrument assemblies via the A7 Analog Interface assembly. |

w Nonvolatile RAM memory-storage of DLP software, instrument calibration data, and error
correction data. Refer to Chapter 10 for more information about instrument calibration and
error correction.

m Processing and integration of trace and text information for output to the A2 Display

. assembly. The digitized video signal is merged by the CPU with other trace information.
The trace information is then combined with text information for input to the display drive
circuitry. '

s Generation of the A2 display drive signals. The digital display input is converted back into
analog voltages by the A16 display drive-circuitry and sent to the A2 assembly. The display
signal is also sent to MONITOR OUTPUT on the rear panel. .

A7 Analog Interface

The A7 Analog Interface assembly converts the digital commands from the A16 assembly to
analog control signals for the following assemblies shown on Foldout 6-2:

s DAC control of the A11/A13 Bandwidth Filter assemblies. Refer to “A7 Analog Interface
Assembly” in Chapter 9 and “IF Section Information” in Chapter 8 for more information
about bandwidth switching.

o LC to crystal mode switching. BW5 controls switching between crystal and LC
bandwidth filter modes.

o Bandwidth control. The A7 bandwidth control DACs supply two control lines to drive
the PIN diodes on the A1l and A13 assemblies. Companding DACs are used because
their nonlinear output compensates for the nonlinear resistance-versus-current of the PIN
diodes they control.

s BW6 control line. Controls the crystal bandwidths from 30 kHz to 1 kHz. More DAC
current produces a narrower bandwidth in crystal mode.
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a BW7 control line. Controls the LC bandwidths from 5 MHz to 100 kHz. In LC mode
more DAC current produces a wider bandwidth.

s A12 Amplitude Control assembly. When the reference level is changed, the A7 assembly
switches the calibration attenuators and 10 dB step gains on the A12 assembly to change
the displayed signal position. Refer to “IF Section Information” in Chapter 8 for more
information about switching for the calibration attenuator, the 10 dB step gains, and the
log/linear switch. .

o Calibration attenuators. A TTL high on selected A7 control lines activates a combination
of attenuator steps. The 1,2, 4, and 8 dB step attenuators are combined to provide
attenuation in 1 dB increments. Currently, the 16 dB attenuator is not used.

o 10 dB step gai;i_s. Tgmperaturé-compensated control voltages activate a combination of
the three A12 step-gain stages. Step gains are produced in 10 dB increments over a 50 dB

range. _

): self-calibration routine. Refer to

Step gain errors are corrected by the
~Chapter 10 for a description of %

s Al4 Log Amplifier 5ssembly. The A7 'assembly controls two functions on the A14 assembly:

D Log/linéa,r mode switching. A temperature-compensated control bias voltage switches the
seven A14 amplifier stages to function as either linear amplifiers or logging amplifiers.

0 10 dO linear step gains. In linear mode, three temperature-compensated control lines bias
four of the seven linear amplifiers to provide step gains in 10 dB increments over a 40 dB
range. Two amplifiers are switched by one €5ntrol line to provide the 20 dB step-gain
stage.

Linear step-gain errors are correctéd by the €X
Chapter 10 for a description of €

> self-calibration routine. Refer to

A8 Power Supply . '

The A8 Power Supply is a switching powér supply that plugs into a connector on the A15
Motherboard. It is not repairable to the component level. -

When the line switch-is on, the power supply receives the low-power-on (LPWRbN) signal
and produces the following: .

s +12 V for the Bl fan. _ .
® The +5V, +15V, =15V, and +12 V supply voltages.
s A line-trigger signal (LINE_TRIG) at the power-line frequency.

s The high-power-on (HPWRUP) signal used to coordinate the start-up of the A7 and A16
assemblies. :
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IF Power-Level Measurement

The following measurement procedures are used for troubleshooting along the 21.4 MHz IF
signal path from the A9 Third Converter assembly, through the IF section, to output of the
Al4 Log Amplifier assembly.

To calibrate the reference level of the analyzer, Al m self-calibration routine adjusts
the gain of the 21.4 MHz IF variable amplifier on the A9 assembly and mathematically offsets
the digitized video signal on the A16 Processor/Video assembly. Due to component variations
it is unlikely that any two spectrum analyzers will have the same 21.4 MHz IF signal level

for the same instrument settings."_.l"urthermgre, a defective spectrum analyzer may produce

" misleading IF signal levels if the CAL D’ routine has been run.

An IF test board is'used in the following procedures to simplify troubleshooting. The test
board is used to isolate the RF section from the IF section and allows the testing of individual
IF assemblies. Refer to Table 1-5, Special Service Tools, for the part number of the IF test
board.

instrument Settings for IF Power-Level Measurement

The power levels provided with the measurement procedures in this section are accurate when
the following steps are followed.

1. Ensure that the CAL OUT amplitude is within specification. Refer to the Calibrator
Amplitude Performance Test in the HP 8594A/8595A Installation and Verification Manual.

2. Connect the CAL OUT signal to the RF inﬁuﬁxsing the CAL cable.
3. Set the spectrum analyzer to the following settings:
... Wait for the spectrum analyzer to complete the instrument preset routine.

Typical Gains for the IF Assemblies

The overall gain of individual assemblies in the IF section are listed below. The gain level
provided for the A12 assembly is correct only when the spectrum analyzer settings provided in
step three, above.

a The A1l Bandwidth Filter assembly produces 10 dB of gain.
s The A12 Amplitude Control assembly produces —5 dB of gain.
s The A13 Bandwidth Filter assembly produces 10 dB of gain.

m A +10 dBm signal at the input of the A14 Log Amplifier assembly produces a 2 V signal
(VIDEO.JF) that is equivalent to a top-screen display.

Refer to “IF Section Information” in Chapter 8 for the changes in gain output when the
instrument settings are changed from the settings used in this section.
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Measurement of the IF Signal from the A9 Third Converter

| Measure the 21.4 MHz IF output from the A9 assembly with the following procedure. Refer to
- Foldout 6-2, IF/Control Overall Block Diagram, while performing this procedure.

1. Remove the A1l B#ng_lwidth Filter assembly.
2. Insert the IF test board in the All assembly slot.

3. Measure the 21.4 MHz IF output at J1 on the IF test board using an active probe, with
a spectrum analyzer attached. (Use of a 504 spectrum analyzer will cause erroneous
power-level measurements.)

4. The test limit for the 21.4 MHz IF signal is —25 dBm 12 dB. The test board receives the
signal at measurement point A on the block diagram.

Note The variable IF amplifier at the output of the A9 assembly has a gain range of
=15 to +2 dB. This level is dependent on the output from the reference level
# DAC, located on the A7 Analog Interface assembly, that is adjusted dunng

TD: self-calibration routine.

Signal injection at the Output of the A11 Bandwidth Filter Assembly'

Inject a 21.4 MHz signal at the output of the A1l Bandwidth Filter assembly with the
following procedure. Refer to Foldout 6-2 while performing this procedure.

- 1. Remove the All Bandwidth Filter assembly.—
2. Insert the IF test board in the A11 assembly slot.

3. Connect a synthesizer/level-generator to the J2 input connector on the IF test board. The
test board mJects the signal at A15J8 pin 22.

4. Set the signal source for 21.4 MHz at 45 dBm. This signal level provides +10 dBm at the
input to the A14 Log Amplifier assembly and simulates a top-screen sxgnal :
5. Check for the following nominal signal outputs.

® A —10 dBm at the AUX IF OUTPUT connector on the rear panel. Refer.to
measurement point C on Foldout 6-2.

Use an active probe to make the measurement. If a 50§ spectrum analyzer is used, an
additional 6 dB drop in signal level results. (The AUX IF OUTPUT has a 508 output
impedance.) A

m One volt at the AUX VIDEO OUTPUT connector on the rear panel (measurement point
B). A voltage divider on the A15 Motherboard reduces the uncorrected 2 V video signal
(AUX_VIDEO) to a 1 V output.

m A signal at the top graticule line and a marker reading of approximately 0 dBm.

Note Use € to observe the magnitude of video offsets that the A16
assem y is curren y using to correct the sgnal osition at top-screen. Refer
i to Chapter 10 for more information about ;?comggg
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Signal Injection at the Output of the A13 Bandwidth Filter Assembly

Inject a 21.4 MHz signal at the output of the A13 Bandwidth Filter assembly with the
following procedure. Refer to Foldout 6-2 while performing this procedure.

1. Remove the A13 Bandwidth Filter assembly.
2. Insert the IF test board in the A13 assembly slot.

3. Connect a synthesizer/level-generator to the J2 input connect.or on the IF test board. The -
test board injects the signal at A15J11 pin 22.

4. Set the signal source for 21.4 MHz at +13 dBm. This signal level provides +10 dBm at the
input to the A14 Log Amplifier assembly and simulates a signal at top-screen. The output
impedance of the IF test board interacts with circuitry on the A15 assembly to cause a
3 dB signal loss.

5. Check for the following nominal signal outputs.

s A —10 dBm at the AUX IF OUTPUT connector on the rear panel. Refer to
measurement point C on Foldout 6-2.

Use an active probe to make the measurement. If a 509 spectrum analyzer i_é used, an
additional 6 dB drop in signal level results. (The AUX IF OUTPUT has a 502 output
impedance.)

» One Volt at the AUX VIDEO OUTPUT connector on the rear panel (Measurement
Point B). A voltage divider on the A15 Motherboard reduces the uncorrected 2 V video
signal (AUX_VIDEO) to a 1 V output. = —- ~

u A signal at the top graticule line and a marker reading of approximately 0 dBm.

Note Use CORREX %OFF to observe the magnitude of video offsets that the A16
6 assembly is currently using to correct the signal position at top-screen. Refer

to Chapter 10 for more information about I!ORRES:‘[

Problems at Instrument Power-Up

Caution Immediately unplug the spectrum analyzer from the ac power line if the unit
shows any of the following symptoms:
0 s Smoke, arcing, or unusual noise from inside the unit.

s No response of any kind when unit is plugged into ac power mains and
turned on.

s The spectrum analyzer’s ac power fuse blows.

m A circuit breaker or fuse on the main ac power line opens.

These potentially serious faults must be corrected before proceeding. Refer to
“Troubleshooting an Inoperative Spectrum Analyzer.”
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Symptoms at Power"-Up

Note Instruments equipped with the AM/FM Speaker and TV Sync Trigger, Option
102, normally emit noise from the speaker at power-up. Adjust the volume
‘ control as desired.

Symptoms that can occur, when the instrument is first powered up are described here, along
with the location of related troubleshooting information. Refer to Table 6-5 for an overview of
symptoms at power-up and their possible cause. :

s The spectrum analyzer is completely dead and there is no obvious cause of the failure.
Refer to “'I‘roubleshootmg an Inoperative Spectrum Analyzer.”

® The A2 Display is blank, yet the instrument fan is running and the green LED above the
LINE switch is on. Refer to “Blank A2 Display.”

® A firmware-controlled instrument routine fails. Refer to Chapter 10 and Chapter 11 for
troubleshooting information about the following fa,xlures

o Initial Power-Up routine.
o Instrument Preset routine.
o A self-calibration routine.
o A confidence test.

. m The A2 Display is distorted. Refer to “A2 Display Troubleshooting.”
s Refer to “Symptoms of a Dead Battery” if the-A2 Display has either of the following
symptoms: S

o A random display penodlcally flashes on-screen.

D An empty rectangle first appears, followed by the message SYNTAB EMPTY. Approximately
8 seconds later the instrument performs an instrument preset and the error message
FAIL: 0330 0000000000 is displayed.

s There is no displayed signal or the signal level is abnormal. Refer to “Locaﬂng an’
RF/LO/IF or Video Problem.” ' , .
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Table 6-5. instrument Failure Symptoms at Power-On
Line | A8 LED[A8 LED |A8 LED | A8 LED | A16 LEDs B1 A2

LED| -15V | 415V | +5.2V | 412 V |DS1-DS16 | Fan | Display Possible Cause
ON ON .ON ON ON M .ON | ON |Normal Operation *
OFF| ON ON ON ON M ON | ON |W1 wiring to Line LED,
. or Line LED
OFF OFF | OFF OFF OFF OFF |OFF| OFF |Line fuse, A8 primary circuit
. failure
ON M M M M X M X | A8 primary overload
ON | OFF ON - ON ON X ON X |-—15 V supply failure
ON | OFF M. M M X M X |=15V supply overload
ON| ON OFF ON o X ON X | +15 V supply failure
ON M OFF M M X M X {415 V supply overload
ON M M OFF M X M X |45.2 V supply failure

A or supply overload
ON. | ON ON ON OFF

X OFF| OFF |+12 V supply failure
ON M M M OFF X OFF| OFF }+12 V supply overload
ON| ON ON ON ON M OFF| ON |Fan failure or open along
+12 V supply line to fan
ON ON ON ON ON OFF _| ON | OFF |No HPWRUP signal
ON ON ON ON ON ON ON X | Al6 assembly failure
ON ON ON ON ON M ON | OFF |Display failure, intensity-control
failure, or A16 memory failure
ON ON ON ON ON M ON M  |Intensity control failure,

or A16 memory failure

M = LED or assembly is momentarily on, then goeé off.
X = Status of LED or assembly does not matter.

* DS13 remains on after (PRESET ).

General Troubleshooting 6-27



Troubleshooting an Inoperative Spectrum Analyzer .

When a spectrum analyzer appears to be dead there is often little evidence that points
directly to the cause. This section covers typical failure modes for the A2 Display, the A8
Power Supply, the A16 Processor/ Video assembly, and related assemblies.

Additional troubleshooting deta.lls for specific assembhes are available in the following areas of
this manual:

s Foldout 6-2, IF/Control Overall Block Diagram.
® “Al5 Motherboard 'Assembly” in Chapter 8.

s Individual a.ésemb}y descriptions.

= The adjustment iirocedures in Chapter 2.

» The component-level information packets (CLIPs) located in the HP 8590 Series
Component-Level Information binder.

“A15 Motherboard Assembly” in Chapter 8 provides detailed information about the
instrument power-up signals and the power-supply distribution network. Refer to this section
when tracing signals or supply voltages throughout the instrument.

Check Instrument Setup
Before troubleshooting the instrument, ensure that it has been set up correctly.

m Check that the voltage-selector switch on the zear of the A8 Power Supply is correct for the

ac power line in use. ' ‘

‘e Check that the ac line-power voltage is present and that the instrument line cord is in good
condition.

s Check the line fuse. If it has blown, perhaps a nonstandard fuse with too low a current
rating was installed.

Caution If the fuse must be replaced, make sure that the replacement fuse is specified

_for the line voltage in use. Failure to use the proper fuse specified for the HP
0 8595A spectrum analyzer can cause substantial instrument damage, and is a

serious fire hazard.

Instrument Failure Symptoms

If the instrument ~w§;s set up correctly and still does not function, look for troubleshooting
information related to the observed failure symptoms, in the following sections:

® “The Line Fuse Has Blown.” A line fuse of the correct rating has blown.

a “The Fan Is Not Operating.” The fan is not. runmng, yet the rest of the instrument is
operating normally.

s “The A8 Power Supply LEDs Are Off.” One or more of the LEDs on the A8 Power Supply
is not on.

m “A16 Processor/Video Assembly Failure Symptoms.” Failure symptoms indicate that the '
A16 assembly is the likely source of the problem. ‘
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= “Blank A2 Display.” The display is blank but there are no failure symptoms from the rest
of the instrument.  °

The Line Fuse Has'ﬁlown

If the instrument was set up correctly, and the line fuse still blows, check the operation of
the power supply after removing it from the instrument. The A8 assembly is a switching
power-supply and does not operate normally without a load on the dc power-supply outputs.
Without an output load, the dc output voltages will not be within specification.

Caution After removing the A8 Power Supply from the instrument, do not operate the
‘ power supply without a load on the dc supplies for more than 1 minute.

After removing the power supply from the instrument, use the following procedure to check
that the power supply will power up.

1. Remove the A8 Power Supply from the instrument. Refer to the A8 Power Supply removal
procedure in Chapter 3. ' : :

2. Replace the line fuse.
3. Connect line-power cord to the power supply.

4. Simulate the low-power-on (LPWRON ) signal by shorting pin 19 on A8J1 to the A8 chassis
ground. The power supply is functioning if all the A8 LEDs come on. It is normal for the
LEDs on some power supplies to come on momentarily and then stay off.

5. If the A8 LEDs do not come on, disconnect the line power, and check the line fuse.

a If the line fuse has blown again, the power supply is defective. The A8 assembly is not
field-repairable; refer to Chapter 4 for ordering instructions.

w If the fuse does not blow, suspect a short somewhere in the dc supply distribution
network. Refer to “A15 Motherboard Assembly” in Chapter 8 for the A15 connector-pin
designation of each assembly supplied by the power supply. Note the components on the
A15 Motherboard that are attached to the dc power supplies. .

6. After detecting a short, or low resistance, within one of the dc supply networks, remove
each related assembly, one at a time, until the defective assembly is found.

s If a short is detected on a trace from the A15 Motherboard to the A16 Processor/Video
assembly, remove the A15 Motherboard from the instrument and check it separately.

The Fan Is Not Operating

Caution The A8 Power Supply will be extremely hot if the instrument has been
operating without the fan running. Allow the instrument to cool down before
‘ troubleshooting.

The Bl Fan receives +12 V dc from the A8 Power Supply after the power supply receives the
start-up signal, low-power-on (LPWRON). First check the +12 V dc supply to the fan at the
Rear Frame.
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1. Disconnect the line-power cord from the spectrum analyzer. ‘

2. Look through the fan grill. If the cables routed near the fan are jammed in the fan, remove
the fan from the rear frame, reroute the cables, and remount the fan.

3. Remove the fan 'frdfn the rear frame and disconnect its wiring connector from A15J19.
4. Reconnect line'‘power to the spectrum analyzer and turn it on.

5. Refer to “A15 Motherboard Assembly” in Chapter 8 for the pin identification of the
fan-supply connector, A15J18, and the A8 Power-Supply connector, A8J1.-

6. Check that pin 2 on A15J19 is connected to digital common-ground (DCOM). If the
ground connection is open, suspect the A15 Motherboard.

7. Check pin 1 on A15J19 for +12 V de.
8. If the +12V dc is absent, do the following:
s Disconnect the spectrum analyzer from the line power.
» Remove the A8 Power Supply.
» Check the continuity of the A15 Motherboard from pin 1 on A15J19 to pin 8 on A15J13.

a If the cdntinuity of the motherboard is correct, suspect a bad connection on the D Sub
connector (between pin 8 on A15J13 and pin 8 on A8J1) or a defective power supply.

The poWer supply is an original equipment manufacturer (OEM) assembly purchased by
Hewlett-Packard from an outside vendor. It is not field-repairable, and must be replaced as an
assembly. Refer to Chapter 4 for ordering instructions. '

A8 Power Supply LEDs Are Off - '
Caution After removing the A8 Power Supply from the instrument, do not operate the
0 power supply without a load on the dc supplies for more than 1 minute.

it All the AB LEDs are Off

If all the power- -supply LEDs remain off, the low-power-on (LPWRON) control line must be
checked from the front-panel line switch, through the A16 Processor/deeo assembly and Al5
Motherboard, to the A8 Power Supply.

1. Disconnect the spectrum analyzer line-power cord, remove the instrument cover, and turn
the mstrument so its bottom side faces up.

2. Check that the line switch provides the correct LPWRON signal at pin 2 on A16J9.

s LPWRON becomes TTL low when the line switch is on. The closed switch connects
A16J9 pin 2 to the digital common-ground (DCOM) through the W1 wiring harness.

s LPWRON is pulled TTL high by the power supply when the line switch is in
STANDBY.

3. Remove the A8 Power Supply. Refer to the A8 Power Supply removal procedure in

Chapter 3. ‘
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Note The A8 assembly is a switching power supply and does not operate normally
without a load on the dc power supply outputs. Without an output load, the
i dc output voltages will not be within specification.

4. Plug the line-power cord into the supply.

5. Simulate the LPWRON signal by shorting A8J1 pin 19 to the power-supply case using a
jumper wire. If the power-supply LEDs do not come on, the power supply is defective. It is
normal for the LEDs on some power supplies to come on momentarily and then stay off.

6. Check the continuity of the LPWRON signal trace from pin 2 on A16J9 to pin 19 on
A15]13. Refer to Figure 6-2 for the numbering of the A15J13 connector-pins.

—
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Figure 6-2. A15J13 Connector-Pin Designation

7. Refer to “A15 Motherboard Assembly” in Chapter 8 for the connector-pin designations of
the A16 and A15 assemblies.

8. If the LPWRON signal path from the previous step is correct, suspect a bad connection on
the D sub-connector (between pin 19 on A15J13 and pin 19 on A8J1).

The power supply is (OEM) assembly purchased by Hewlett-Packard from an outside vendor.
It is not field-repairable, and must be replaced as an assembly. Refer to Chapter 4 for
ordering instructions.
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i Individual A8 LEDS are OH

If one or more of the A8 Power Supply LEDs remain off, determine whether the power supply
is defective or circuitry on the dc power-supply distribution network is loading the supply
down. S '

1. Remove the power supply from the instrument. Refer to the A8 Power Supply removal
"~ procedure in Chapter 3. .

2. Plug the line-power cord into the supply.

3. Simulate the LPWRON signal by shorting pin 19 on A8J1 to the power-supply case using a
jumper wire. If the power supply LEDs do not come on, the power supply is defective. It is
normal for the LEDs on some power supplies to come on momentarily and then stay off.

4. Replace the power supply in the instrument.

5. Refer to “A15 Motherboard Assembly” in Chapter 8 to identify all the assemblies that are
connected to the inoperative dc power supply.

6. Remove each related assembly, one at a time, until the defective assembly is found.

7. Refer to “A15 Motherboard Assembly” for the A15 connector-pin designation of each
assembly connected to the supply. :

.m If the problem remains after removing all related assemblies, suspect the A15
Motherboard assembly. It contains components that are attached to the dc power
supplies. Refer to Figure 8-3 in the “A15 Motherboard Assembly.”

s If a short is detected on a trace from the A15 Motherboard to the A16 Processor/Video
assembly, remove the A15 Motherboard from the instrument and check it separately.

A16 Processor/Video Assembly Failure Symptoms

If all the A8 Power-Supply LEDs are on, check the dec power-supply voltages on tixe Al
Processor/Video assembly. Check each voltage at the A16 assembly test points, TP401
through TP404. Refer to Foldout 6-2, for the dc-voltage assignment of each test point.

If a dc voltage is missing, suspect an open‘co.nnection in the dc power-suj)pl‘y‘ distribution
network. Refer to “A15 Motherboard Assembly” in Chapter 8 for the connector-pin
designation of each assembly connected to the missing dc voltage supply.

If all the dc voltages are correct at the A16 assembly, refer to “A16 Memory Reset” in
Chapter 9.

Blank A2 Display

Use this section whén the A8 Power'Supply is functioning but there is no display on the A2
Display assembly. Check the following conditions before proceeding with the A2 Display
troubleshooting procedures. :

1. Plug the instrument into an ac power-line outlet and depress the switch. Check that
the B1 Fan is running and the green LED above the switch is on. If they are not
operating, refer to the appropriate section of “Troubleshooting an Inoperative Spectrum
Analyzer.”
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Note If an external monitor is available, attach it to the MONITOR OUTPUT
on the rear frame. Adjust the horizontal hold on the external monitor. If
d normal instrument display is present, the display failure is limited to the A2
Display and its related circuitry. Refer to the HP 8594/A/8595A Installation
and Verification Manual for a list of the available external monitors.

2. Disconnect the ac line power and remove the instrument cover. Refer to the instrument
cover removal procedure in Chapter 3.

Note The A8 Power Supply draws current whenever ac line power is applied, even
when the LINE switch is in the STANDBY position. However, no voltages
d are distributed outside the A8 assembly when the LINE switch is in the

STANDBY position, except for a TTL high on LPWRON.

3. Plug the spectrum analyzer into the ac line power and set the LINE switch to ON.

4. Check the four LEDs on the A8 Power Supply assembly. If they are not on, refer to the
beginning of “Troubleshooting an Inoperative Spectrum Analyzer.”

5. Check the dc power supplies on the A16 Processor/Video assembly. If an adjustment is
required, refer to the power-supply adjustment procedure in Chapter 2. If there is a failure,
refer to the beginning of “Troubleshooting an Inoperative Spectrum Analyzer.”

A2 Display Troubleshooting

This section covers troubleshooting of the A2 Display and its related circuitry. Refer to the
display overview provided in the A1 Front-Frame block on Foldout 6-2.

i the Display has an Intensity Problem

Caution The A1R1 potentiometer leads are easily broken. Do not twist the W3 wire
‘ harness where it attaches to A1R1. v -

1. Disconnect W3 from the A1R1 intensity control potentiometer on the front frame.

2. Check the continuity and resistance range ( 0 to 100 kQ) of the inner potentiometer on
AlR1.

3. Reconnect W3 to A1R1.

Check the A16 Display-Drive Circultry

Perform the following steps to check output of the drive circuitry from the A16
Processor/Video assembly to the A2 Display. -

1. Position the spectrum analyzer with the bottom side facing up.

Caution Do not short any two of the A16J8 pins together. Damage to the spectrum
‘ analyzer may result.
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2. Disconnect the W2 wire harness.

J8
INT MONITOR

s
s L
> .
+12 v DC !

/’////,////, // r\\\
VIDEO VERTICAL  DCOM w2
SYNC

HOR | ZONTAL
SYNC

Figure 63 A16J8 Display Signal Output Pins

*3. Refer to Figure 6-3 for the location of the test points and measure the following signals,
using an oscilloscope: :

w A16J8 pin 1: signal ground. Check for ground connection to DCOM.

m A16J8 pin 2: vertical sync signal. Check for a 60 Hz TTL signal wi}h a pulse width of
approximately 0.5 milliseconds and a repetition rate of approximately 16.6 milliseconds.

m A16J8 pin 3: video signal. Check for an approximately 3 V pk-pk video signal.
w A16J8 pin 4: +12 V dc power supply. '

» A16J8 pin 5: horizontal sync signal. Check for a 19.2 kHz TTL signal with a pulse width
of approximately 8 microseconds and a repetition rate of approximately 52 microseconds.

Check High-Pdine_r-Up Signal from the A8 Power Supply

The A8 Power Supply assembly sends the high-power-up (HPWRUP) signal to the A16
assembly after it receives the low-power-on (LPWRON) signal and the +5 V supply has
stabilized. If HPWRUP is low, the display remains blank and the A16 failure LEDs (DS1
through DS16) will not come on during power-up.

Tf the video, horizontal, and vertical signals are missing, but the +12 V supply voltage is
present, check the HPWRUP signal.

1. Check for the +5 V TTL HPWRUP signal at pin 54 on the A16J1. The A16J1 connector
is on the trace side of the A16 assembly. Refer to Figure 6-4 for the numbering order of
A16J1 connector-pins accessible from the component side of the A16 assembly.
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‘ Figure 6-4. A16J1 Connector-Pin Orientation

2. If the HPWRUP signal is missing, trace the signal back through the A15 Motherboard to
the A8 Power Supply assembly, pin 37 on A8J1. Refer to “A15 Motherboard Assembly” in
Chapter 8 for the connector-pin designation of the HPWRUP signal path.

Note The HPWRUP signal can be measured on pin 55 of each card-cage slot on -
the A15 Motherboard. Refer to Figure 6-5 for the numbering order of the
d connector pins on A15J3 through A15J6.
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3. If the HPWRUP signai is present, yet one or more of the A16 oﬁtputs is incorrect, suspect
a defective A16 Processor/Video assembly. Before replacing the A16. assembly refer to
“A16 Memory Reset” in Chapter 9.

4. If all the A16 display outputs are correct, suspect a defective A2 Display.

Check for a Defective A2 Display

Warning High voltage Is present within the A2 Display and remains for some time after it

has been disconnected. Be careful while troubleshooting the display outside of
“ its enclosure.

If an A2 Display assembly failure is suspected, the display must be removed from its enclosure
for further troubleshooting. Refer to the A2 Display assembly removal procedure in Chapter
3 before checking the continuity of the W2 and W3 wire harnesses. If both W2 and W3 are
good, suspect the A2 Display.

The A2 Dispiay is not field-repairable, and must be replaced as an assembly. Refer to Chapter
4 for ordering instructions.

After'replacementv, adjust the new display with the procedures from the Display Adjustments
section in Chapter 2.
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Symptoms of a Dead Battery

A dead BT101 battery will cause the loss of all correction-factor and correction-constant data.
When the data stored in memory is lost, the spectrum analyzer normally substitutes the
default-correction data stored in ROM and performs the instrument-preset routine.

If a Random Display Periodically Flashes on Screen

The spectrum analyzer did not load the default-correction data and cannot perform an
instrument preset. The CPU is cycling slowly but is not able to recover.

Note Allow approximately 2 seconds between each key press so that the CPU has
d time to respond.

Although the softkeys are ~not visible, 1oad the default-calibration data by performing the
following steps:

. Press .

1

2. Enter the —37 Hz passcode.
3. Press (CAL)
4
5

_6. Press the third softkey from the top—: ATA:.

o T e o

After the default-calibration data is accepted, the spectrum analyzer should recover by
performing an instrument preset.

w If the spectrum analyzer does not recover, repeat the steps above.

s If a normal display appears, continue at “Verify that the Correction Data is Miésing.”

If the Error Message FAIL: 0330 0000000000 Appears

The spectrum analyzer has successfully recovered by substituting the default-calibration data
for the missing correction data and performing an instrument preset.

The following display sequence is normal when the spectrum analyzer recovers from a loss of
RAM memory.

1. An empty recténglé appears.
2. The message SYMTAB EMPTY appears in the rectangle.
3. After approximately 8 seconds, the spectrum analyzer performs an instrument preset.

4. The error message FAIL: 0330 0000000000 is displayed.

Note Either this display sequence, or the random, flashing display, will appear
‘ whenever the power-up sequence is repeated.
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Verity that the Comrection Data is Missing
Although the spectrum Snalyzer now appears to operate normally, it is no longer calibrated.

1. Confirm that the self-calibration correction-factor data has been replaced by the
default-correction data:

Look at the default-data provided with the @THL
Chapter 10.

Compare the current correction-factor data to the default correction-data. If they match,
the current correction-factor data has been lost.

ITA softkey description in

] _RMTA to retrieve the cuirent correction-data.

2. Confirm that the correéti_on-consta.nt data is invalid:

Look at the current correction-data retrieved by DT

If the first five entries in the ERR column contain zeros, the amplitude correction-
constants for the A12 step-attenuators have been lost.

Use | ‘ to review the flatness-correction constants. If the eITOT message
INVALID FLATNESS DATA appears, the flatness-correction constants have been lost.

3 If the battery is dead, replace it using the BT101 Battery replacement procedures in
Chapter 3. Leave the instrument cover off to allow access to the area surrounding the
battery.

After Replacing the Battery

After replacing the dead battery, verify that it is operating correctly using the followmg
procedure.

1. Connect the spectrum analyzer to ac power.

2. Turn the spectrum analyzer on and allow it to run for at least 1 hour. It takes
approximately 1 hour for the new battery to charge C106, the holding capacitor, to a level
where the charging current stabilizes. A charge current of no more than 24 uA ensures the
5-year life of the battery.

3. Disconnect the spectrum analyzer from ac power.
4. Position the spectrum analyzer with the A16 assembly facing up.

5. Locate R103, a 1 k) resistor, to the right of the battery, near the rear edge of the A16
assembly. The resistor is in series with the battery.

6. Measure the voltage across the 1 k2 resistor. When the battery supply circuit is operating
normally, no more than 24 mV is present across the resistor. If the voltage is greater
than 24 mV, replace the A16 assembly or troubleshoot the circuit with component-level
information from the A16 assembly CLIP.

Quickly confirm that the instrument can store data correctly in memory:
1. Connect the spectrum analyzer to ac power.
2. Enter the —2001 Hz passcode prior to pressing (CAL).

' to store five temporary A12 step-attenuator values.
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4. Cycle the instrument power.
5. Recall the correction'_da.ta‘with @ISPL

6. If the first five entries in the ERR column contain the values entered with M
the memory-loss problem has been corrected.

instrument Recalibration after a Battery-Backed RAM Memory Loss

To fully recalibrate the instrument, perform the steps in “Spectrum Analyzer Recovery after a
A16 Memory Loss™ in Chapter 9.
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Locating an RFAO/IF or Video Problem

This section provides techniques for isolating amplitude failures along the signal path from the
spectrum analyzer input to the A16 Processor/Video assembly. For frequency failures refer to
“LO Section” in Chapter 7. These troubleshootmg methods isolate the failure to one of four
functional sections in the spectrum analyzer:

s The RF section. This section includes the assemblies from the spect‘fum analyzer input to
the output of the A9 Third Converter assembly.

m The LO section. T}us section involves the assemblies that provide a local oscillator output
to the RF section. The A25 Counter Lock assembly is one of the assemblies involved.

@ The IF section. Thxs section includes the assemblies from the output of the A9 Third
Converter to the output of the A14 Log Amplifier assembly.

. @ The video section. This includes the circuitry from the output of the A14 Log Amplifier

assembly to the ADC section on the A16 Processor/Video. This section of the spectrum
analyzer processes the detected 21.4 MHz IF signal from the IF section.

Once the problem has been isolated to one of the four sections, use sta.ndaxd troubleshooting
methods to locate the source of the failure.

Techniques‘tor Isolating an RF/LO/IF or Video Failure

Generally, the following troubleshooting techniques, in the order provided, are effective for
isolating amplitude failures. The use of these procedures for specific failure symptoms is
demonstrated in “RF/LO/IF and Video Failure Symptoms”, below.

1. With the failure symptoms present, switch the spectrum analyzer from positive-peak

detector to sample-detector mode.

s If the spectrum analyzer returns to normal operation, the positive-peak detector is
defective.

a If the failure symptoms remain, continue at the next step

2. Use the service diagnostic functions, 72»‘ , R to verify
that the main ADC on the A16 assembly peratl g correctly Refer hapter 10 for
information about the use of service-related softkeys. Refer to Foldout 6-2, IF/Control
Overall Block Diagram, for an overview of the A16 assembly.

a If either top-screen (2 V) or bottom-screen (0 V) are not correct, suspect the ADC
circuitry on the A16 assembly.

m If the top-screen and bottom-screen signal positions are correct, the A16 signal-
processing circuitry from the MUX, located just before the ADC, through the A16
assembly is operating normally.

A9 Third Converter a.séembly The DAC value'is in the REF LVL C
second column. Refer to Chapter 10 for information about WWPLAY

The DAC value is unique for each spectrum analyzer. The ’G“' ): self-calibration
routine adjusts this value based on the amplitude of the digitized video signal on the A16
assembly. The calibration routine makes this adjustment while calibrating the reference
level at top-screen.
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After running the CAL7AMPTD routine, the REF LVL CAL DAC has a typical value of 165
with a range from 1 185. The higher the DAC value, the greater the output from the

A9 assembly.

is used, a default DAC value of 200 replaces the current value.

If the DAC value is 0-or 255, there is a significant gain problem in the RF/LO sections or
the IF section. Either DAC value indicates that the gfﬁw TD. routine was not able to
calibrate the spectrum analyzer. Continue at the next step.

4. Refer to Foldout 6-2 and read “IF Power-Level Measurement.”

5. Set up the instrument as shown in “Instrument Settings for IF Power-Level Measurement.”

6. Measure the output of the A9 assembly using the procedure in “Measurement of the IF
Signal from the A9 Third Converter.”

s If the REF LVL CAL DAC value is 255 and the A9 output is above the test limit,
suspect a low gain problem in the IF section. Continue with the troubleshooting
procedures in “Instrument Settings for IF Power-Level Measurement.”

s If the REF LVL CAL DAC value is 255 and the A9 output is below the test limit,
suspect .a low gain problem in the RF/LO sections.

1. Set up the instrument as shown in “Instrument Settings for RF Power-Level
Measurement.” Refer to Foldout 6-1.

2. Isolate the failure to an RF or LO assembly by taking RF and LO power-level
measurements using the values in Table 6-4.

s If the REF LVL CAL DAC value is 0 and the A9 output is above the test limit, suspect

. a high gain problem in the RF section.

1. Set up the instrument as shown in “Instrument Settings for RF Power-Level
Measurement.” Refer to Foldout 6-1.

2. Isolate the failure to an RF or LO assembly by taking RF and LO power-level
measurements using the values in Table 6-4.

s If the REF LVL CAL DAC value is 0 and the A9 output is nominal, suspect a high gain
problem in the IF section. Continue with the troubleshooting procedures in “Instrument
Settings for IF Power-Level Measurement.”

RF/LO/IF and Video Failure Symptoms

The following failure symptoms are examples of problems where the failure-isolation methods
presented in the previous section are effective. Each symptom is accompanied by additional
troubleshooting hints used with the methods described earlier in “Locating an RF/LO/IF or
Video Failure.”

Failure Symptom: No signal or noise floor is present, only a horizontal trace at bottom
screen.

@ Check for a peak-detector failure by switching between the poéitive—peak detector and
sample detector modes.

& Check for an ADC failure on the A16 assembly using the *
?NDREFDE‘I‘ECTOR functions.
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» Check the signal path from the spectrum analyzer input to the output of the A14 Log
- Amaplifier assembly. Refer to steps 4 through 6 in “Locating an RF/LO/IF or Video ‘
Failure.”

» Check the output. of the 1st, 2nd, and 3rd LO. Refer to “Instrument Settings for RF
Power-Level Measurement” a.nd Foldout 6-1.

Failure Symptom The spectrum analyzer displays a low signal level that causes a
self-calibration routine to stop. There is no noticeable frequency error.

# Check the amplitude of the CAL OUT signal and ensure that the CAL OUT signal is
properly connected to the spectrum analyzer input. (The self-calibration routines perform
an initial set-up check. If the signal level is below —40 dBm, the routine stops.)

P n;mm to set the REF LVL CAL DAC to a default value of 200.

@ Check the signal path from the spectrum analyzer input to the output of the A14 Log
Amplifier assembly. Refer to steps 4 through 6 in “Locatxng an RF/LO/IF or Video
Failure.”

SsmnryEs gy uman

Failure Symptom: A low signal level causes the Ci D self-cahbra.txon routme to fail
after the initial set-up check is passed.

» Check the current correction factor fo_r'the REF LVL CAL DAC using

Later firmware revisions stop the calibration routine if the REF LVL CAL DAC reaches

either 0 or 255. The routine does not store the correction factors from an incomplete

calibration; however, the corrections from the incomplete calibration are temporarily

retained and can be viewed using DI [A. Refer to Chapter 11 for the ‘
description of the displayed error messa.ge

Note Firmware revisions 11.7.89 and 18.7.89 do not stop the Z__ﬁu__l_(PTD routine if

i the REF LVL CAL DAC value is set to 0 or 255.

m Check the signal path from the spectrum analyzer input to the output of the A14 Log
Amplifier assembly. Refer to steps 4 through 6 in “Locating an RF/LO/IF or Video
Failure.”

Failure Symptom: The
has a high noise ﬂoor T
specification.

self-calibration routine passes but the spectrum analyzer
um analyzer may also fail the displayed average noise

P

This pro'blem is caused by low gain somewhere along the RF or IF signal path.

The calibration routine compensates for the low gain by increasing the gain of the A9 Third
Converter assembly using the REF LVL CAL DAC. The excessive gain may cause the high
noise floor by amplifying the noise level from the RF section or over-driving a stage in the
IF section.

@ Check the DAC value using DI
value to be close to the 255 maximu

F>

A", This type of problem causes the DAC
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Amplifier assembly. Refer to steps 4 through 6 in “Locating an RF/LO /IF or Video

. a Check the signal path from the spectrum analyzer input to the output of the A14 Log
Failure.”

s Refer to “IF Section Information” in Chapter 8 for information about the gain settings of
each IF assembly.

Failure Symptom: The displayed signal is too high and the £
routine did not fail.

self-calibration

This problem is caused by high gain somewhere along the RF or IF signal path. The
displayed CAL OUT signal appears to have an amplitude greater than —20 dBm. The
excessive gain causes a calibration error that makes the CAL OUT signal appear higher
than normal. ' '

u Check for a REF LVL CAL DAC value of 0 using DIS
ERR column are 0.00 or have a negative value.

The values in the

» Check the signal path from the spectrum analyzer input to the output of the A14 Log
Amplifier assembly. Refer to steps 4 through 6 in “Locating an RF/LO/IF or Video
Failure.”

s Refer to “IF Section Information” in Chapter 8 for information about the gain settings of
each IF assembly.

Failure Symptom: The displayed signal is distorted with distinct lobes on each side. A high
noise floor may also be present. -

Note An intermittent hardware failure during the ‘ : D self-calibration
‘ . routine can cause this type of amplitude failure. "erroneous calibration
d data causes the failure symptoms even while the hardware is operating
normally. '

and SGAIN columns using DIS

If a correction factor in either column is greater than two, there may be a failure on the
A3A5 Input Attenuator or the A12 Amplitude Control assembly. '

Refer to Chapter 10 for the description of the corrections that are disabled when

£ FF _is off.
® Troubleshoot the input attenuator or step gain symptoms with L’ég“ww
off. ‘

m Check the signal path from the spectrum analyzer input to the output of the A14 Log
Amplifier assembly. Refer to steps 4 through 6 in “Locating an RF/LO/IF or Video
Failure.” ‘

» Refer to “IF Section Information” in Chapter 8 for information about IF gain versus
reference level for each IF assembly.
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Note Recalibrate the spectrum analyzer after the adjustment or replacement of each
[ suspect assembly. A functioning spectrum analyzer may still appear to be
‘ defective if calibration data from before the repair is used.
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RF/LO Section Troubleshooting
g
Introduction '

This chapter provides detailed troubleshooting information for the RF and LO sections of the
spectrum analyzer. Troubleshooting information is also provided for A9 Third Converter and
A25 Counter Lock assemblies.

Refer to Chapter 6 for an overview ¢’ <pectrum analyzer operation and troubleshooting
procedures that are useful when first starting to troubleshoot a spectrum analyzer failure.

. Before You Start Troubleshooting
There are three things you must do before you begin troubleshooting an instrument failure:

s Familiarize yourself with the safety symbols marked on the spectrum analyzer, and read
the general safety instructions and the symbol definitions given in the front of the Service

Manual.

s The spectrum analyzer contains static sensitive components. Read the section entitled
«Protection From Electrostatic Discharge” in Chapter 1. ‘

» Become familiar with the organization of the troubleshooting information in Chapter 6 and
the information in this chapter.

Warning The spectrum analyzer contains potentially hazardous voltages. Refer to the

safety symbols on the spectrum analyzer and the general safety instructions In
g this manual before operating the unit with the cover removed. Failure to heed

the safety precautions can result in severe or fatal injury.
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RF Section Information

Note The function-block letter designators shown in the block diagram correspond
to the designators on the assembly schematic in the CLIP. The block diagram
i also indicates which function blocks are on each schematic sheet.

The RF Section includes the following assemblies:
m A3A1 Comb Génerator

® A3A2 Switched YTF (YIG-Tuned Filter)
s A3A3 2.9 GHz LPF

m A3A4 Second Converter

m A3A5 Input Attenuator DC Block

m A3A6 Dual Band Mixer

m A3A9 321.4 MHz Low Pass Filter

m A3A11 Step Recovery Diode

®» A3A12 3 dB Pad

s A3A15 Tracking Generator (Option 010)
m A7 Analog Interface

® A9 Third Converter

= FL1 3.9214 GHz Low Pass Filter

For details about the operation of the RF section, refer to Foldout 7-1, RF Section Block
Diagram, at the end of this section.

RF Section Operation .
The RF section converts all input signals to a fixed 21.4 MHz IF. The microcircuits in the RF

section are controlled by signals from the A7 Analog Interface assembly. The A7 assembly also

includes circuitry for controlling the LO and IF sections.

Five frequency bands cover the spectrum analyzer input range:
® Band 0 has a frequency range of 9 kHz to 2.9 GHz.
» Band 1 hasa range of 2.75 to 6.5 GHz.

Band 0 (low band) uses triple conversion to produce the final 21.4 MHz IF. The A3A6 Dual
Band Mixer up-converts the RF input to a 3.9214 GHz 1st IF. The AJA4 Second Converter
down-converts the 3.9214 GHz 1st IF to a 321.4 MHz 2nd IF. The A9 Third Converter
down-converts the second IF to the final 21.4 MHz IF.

Band 1 (high band) use double conversion. The A3A6 Dual-Band Mixer down-converts the
RF input to a 321.4 MHz 1st IF. Although this first IF passes through the A3A4 Second
Converter, it bypasses the second mixer. The second and final conversion occurs in the A9
Third Converter where the first IF is down-converted to produce the final 21.4 MHz IF.
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Control of the A3AS5 Input Attenuator

The A7 Analog Interface assembly controls the three attenuator steps and blocking capacitor
in the A3A5 Input Attenuator using eight control lines. Refer to Foldout 7-1, RF Section
Block Diagram, at the end of this gection. Each attenuator step requires two control lines, as
shown in Table 7-1. The attenuator is connected to A7J5 on the A7 assembly with the ribbon
cable, W36. Locate W36 using the top view of the spectrum analyzer in Chapter 6.

Use a digital multimeter (DMM) and the values from Table 7-1 to check the control voltages.
Measure the voltages at the A7J5 pins on the trace side of the A7 assembly.
" Yable 7-1. Input Attenuator Control Output at A7J5

10 dB 40 dB 20 dB Blocking
Step Step Step Capacitor

Attenuator
Setting (dB) P
0
10
20
30
40
50
60
70
Blocking Capacitor In
Blocking Capacitor Out| —
H = —10 V (with the attenuator connected at AT7]5)
H = 0V (A floating output if the attenuator is disconnected.)
L = —15V (A low at pin 2, 9, or 8 indicates that the attenuator step is in
the signal path. A low at pin 7 indicates the blocking capacitor is in
the signal path.)
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LO Section Information

Note The function-block letter designators shown in the block diagram correspond

to the designators on the assembly schematic in the CLIP. The block diagram
‘ also indicates which function blocks are on each schematic sheet.

The LO Section includes the following assemblies:

m A3A7 YTO (YIG-Tuned Oscillator)

s A3A10 Directional Cpupler

u A3A13 Isolator - -

® A7 Analog Interface

= A9 Third Converter

s A22 Precision Frequency Reference (Option 004 only)
» A25 Counter Lock

= AT1 10 dB Pad

Refer to Foldout 7-2, LO Section Block Diagram, at the end of this section for details about
the operation of the LO section. :

The LO section provides a 3.0 to 6.8214 GHz 1st LO, a 600 MHz 2nd LO, a 300 MHz 3rd
LO, a 300 MHz CAL OUT signal, and an IF frequency counter. The counter and the local
oscillators use one of two 10 MHz frequency references: the standard room temperature
grystal oscillator (RTXO) that is located on the A25 assembly; or the A22 Precision
Frequency Reference, oven-controlled crystal oscillator (OCXO), Option 004.

The 10 MHz reference phase-locks the 600 MHz oscillator on the A9 Third Converter. The
600 MHz signal drives the second converter and is divided to produce the 300 MHz 3rd

LO and CAL OUT signals. A 300 MHz signal that is sent to the A25 assembly is divided
down further to produce a 7.5 MHz reference signal. This 7.5 MHz reference is used by the
stabilizer, the sampling oscillator, and frequency counter. The phase-frequency detector is
located on the A25 assembly.

The 1st LO output of the A3A7 YTO is fed through the A3A13 Isolator to the A3A10
Directional Coupler. The main output of the coupler is sent to the A3A6 Dual-Band Mixer.
The coupled output is fed through the AT1 10 dB Pad to the A25A1 Sampler. The sampler
mixes the 1st LO with a harmonic of the sampling oscillator to generate a 60 to 100 MHz
sampler IF. This value is then divided by 10, producing a 6 to 10 MHz output.

- During retrace, the YTO is locked to the selected 1st LO frequency. The divided sampler IF is
then counted in the frequency counter. The YTO tune DACs on the A7 assembly are adjusted
until the counted frequency is equal to the desired frequency. In LO spans less than or equal
to 10 MHz, the divided sampler IF is also fed to a stabilizer, which generates the DISCRIM
(discriminator) signal. DISCRIM tunes the YTO precisely to the desired 1st LO frequency.

When a trigger signal occurs, a sweep ramp is applied to the main coil drivers while in LO
spans greater than 10 MHz, or to the FM coil drivers while in LO spans less than or equal to
10 MHz. During a main coil sweep, the sampling oscillator is disconnected from the A25A1
Sampler.
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In frequency count mode, the 1st LO sweeps up to the marked signal and pauses. The divided
‘ sampler IF is counted to calculate the actual 1st LO frequency. Then the prescaled 21.4 MHz
IF, nominally 5.35 MHz, is counted and the actual input frequency calculated.
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A9 Third Converter Assembly

Note " The function-block letter designators shown in the block diagram correspond
‘ to the designators on the assembly schematic in the CLIP.

The A9 Third Converter performs the following functions:
s Down-converts the 321.4 MHz IF to the final 21.4 MHz IF.
a Generates the 300 MHz 3rd LO.

s Provides variable gain from the calibrator ampli hat adjusts the amplitude of the
21.4 MHz IF during the spectrum analyzer AL AMPTD: self-calibration routine.

NI IS

s Generates the 606 MHz 2nd LO drive signal for the A3A4 Second Converter assembly and
for the tracking generator (Option 010).

# Generates the 300 MHz CAL OUT signal at —20 dBm.

s Provides a buffered 300 MHz to drive the external reference PLL circuitry on the A25
Counter Lock assembly. IR _

Refer to Foldout 7-3, A9 Third Converter Assembly Block Diagram, at the end of this section
for details about the operation of the A9 assembly. ‘

Refer to “A15 Motherboard Assembly” in Chapter 8 when tracing control signals for the A9
assembly. -

The output of the 600 MHz surface acoustical wave (SAW) oscillator is buffered, providing the
2nd LO signal to the A3A4 Second Converter. This signal is further buffered, divided by two,
and buffered again to produce three 300 MHz outputs. A second 600 MHz output drive signal
is available for the tracking generator (Option 010).

The amplitude of the 300 MHz signal from the Calibrator Amplifier is adjusted to provide the
~20 dBm output for the 300 MHz CAL OUT signal. This amplifier produces rich harmonics
that are used in the spectrum analyzer self-calibration routines. '

The 300 MHz signal sent to the 300 MHz Buffer produces the other two 300 MHz outputs:
s The 300 MHz 3rd LO sent to the Mixer/Filter.

s The 300 MHz feedback signal sent to the A25 Counter Lock assembly by the counter
lock buffer. This signal is divided down and compared to the 10 MHz reference in a
phase/frequency detector on the A25 assembly. The output of the phase/frequency detector,
VTO_TUNE, is fed back to the 600 MHz SAW Oscillator to increase its frequency stability.

The 321.4 MHz 2nd IF signal from the A3A4 Second Converter is amplified and
bandpass-filtered on the A9 assembly. This signal is mixed with the 300 MHz 3rd LO to
produce the 21.4 MHz difference signal that is then bandpass-filtered and buffered.
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The buffered 21.4 MHz IF signal is amplified in the IF Calibration Amplifier (IF Cal Amp).
The gain of the calibration amplifier is controlled by a DAC on the A7 Analog Interface
assembly via the REF.LVL_CAL control line. During the CAL-AMPTD routine, the gain of the
calibration amplifier is adjusted so that the reference level at top-screen is calibrated. The
amplitude reference for the routine is provided by the =20 dBm CAL OUT signal with 10 dB
of input attenuation in band 0. Refer to “IF Power-Level Measurement” in Chapter 6 for
more information about the 21.4 MHz output from the A9 assembly.
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- A25 Counter Lock Assembly

Note The function-block letter designators shown in the block diagram correspond
) to the designators on the assembly schematic in the CLIP.

The A25 Counter Lock assembly performs four main functions: ‘

a Phase-locks the 600 MHz SAW oscillator on the A9 Third Converter to the 10 MHz
reference. :

@ Counts the 1st L0 frequency.
a Provides discriminator 6utput,_ DISCRIM, to the A7 Analog Interface assembly.
= Counts the 21.4 MHz IF. '

" Refer to Foldout 7-4, A25 Counter Lock Assembly Block Diagram, at the end of this section
for details about the operation of the A25 assembly.

On the A9 Third Converter, the output of the 600 MHz oscillator is divided by two and the
resulting 300 MHz signal is routed to the A25 assembly. The A25 assembly divides the ‘
300 MHz signal by 40 to generate a 7.5 MHz reference for the sampling oscillator, stabilizer,
and frequency counter. The 7.5 MHz reference and the 10 MHz reference are divided further
and compared in a phase-frequency detector. The output of the phase-frequency detector,
VTO_TUNE, is fed back to A9 to tune the 600 MHz oscillator.

The sampling oscillator provides a 279 to 298 MHz driving signal to the A25A1 Sampler. The
1st LO signal is also applied to A25A1. The 1st LO signal is mixed with a harmonic of the
sampling oscillator signal to generate the sampler IF. This IF is divided by 10 and fed to one
input of the frequency counter. The equation used to produce the 1st LO frequency is:

1st LO Frequency = N x Fso + Sampler IF

N represents the harmonic of the sampling oscillator.
Fso represents the sampling oscillator frequency.
Sampler IF represents the counted sampler IF (may be negative).

The stabilizer mixes the divided sampler IF (nominally 8.25 MHz) with the 7.5 MHz, and
feeds the difference signal into the discriminator. The discriminator output, DISCRIM, is fed
back to the A7 Analog Interface assembly to tune the A3A7 YTO precisely to the center
frequency. o .

When the frequency count marker is active, the spectrum analyzer pauses at the marked
frequency and counts the 1st LO as described previously. The 21.4 MHz IF is then divided by
four, to a nominal value of 5.35 MHz, fed to another frequency counter input, and counted.
With the 2nd LO, the 3rd LO, the counted 1st LO, and the counted final IF all referenced to
the 10 MHz reference, the actual input signal frequency is calculated.
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A3A15 Tracking Generator

Description

The A3A15 'I‘ra:.kiﬁg Generator assembly consists of severai smaller circuits. The A3A15
assembly is not component-level repairable; a rebuilt exchange assembly is available.

The tracking generator recreates only one of the spectrum analyzer’s intermediate frequendes.
This minimizes isolation problems associated with a built-in tracking generator. Each of the
blocks of the A3A15 Tracking Generator assembly is described below.

Refer to Foldout 7-1, “HP 8595A RF Section Block Diagram,” and Foldout 7-3, “HP 8595A
Option 010 A10 Tracking Generator Control Block Diagram,” for details about the operation
of the tracking generator.

Tracking Oscillator

The tracking oscillator enables the fine adjustment of the tracking generator output frequency
to compensate for the frequency inaccuracies of the spectrum analyzer’s 21.4 MHz IF. The
tracking oscillator determines the residual FM and frequency drift of the tracking generator.
The 184.28 MHz output frequency is obtained by doubling the output of a crystal oscillator
operating at 92.14 MHz.

Upconverter

The upconverter mixes the tracking oscillator output with the buffered 600 MHz reference
from the A9 Third Converter assembly. The upconverter also contains a filter to pass only the
784.28 MHz upper sideband.

Pentupler

The pentupler multiplies the 784.28 MHz signal by five to generate 3.9214 GHz, the spectrum
analyzer’s 1st IF in low band. A dual cavity bandpass filter centered at 3.9214 GHz eliminates
all unwanted multiples of 784.28 MHz. ' ‘

~ Modulator

The output of the pentupler is passed through a modulator to adjust the power level into the
output mixer. The modulator is controlled by an ALC circuit on the bias board, which is fed
by a detector in the output amplifier. If the detected output power is too high, the ALC will
drive the modulator to decrease the input level into the output mixer, resulting in a decrease
in output power.

Coupler

The 1st LO signal from the A3A14 First LO Distribution Amplifier assembly is coupled
off, then buffered to drive the output mixer. The main line of the coupler is fed to the LO
OUTPUT connector on the rear panel. The loss through the coupler main line is less than
2.5dB.
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Output Mixer

The 3.9214 GHz signal from the modulator is fed into the RF port of the output mixer. The
LO port of the output mixer is driven by the buffered 1st LO signal from the coupler. The
output of the mixer is then amplified.

Output Amplifier

The output amplifier filters the signal emerging from the output mixer and then amplifies it
into a usable range. The amplifier also contains a detector for leveling the output.

Bias Board

The bias board contains the ALC circuitry for the tracking generator and distributes dc power
from the A10 Tracking Generator Control assembly to the rest of the tracking generator. The
ALC inputs come from the A10 Tracking Generator Control assembly (for controlling the
power level), the EXT ALC INPUT line, and the detector in the output amplifier. The ALC
loop drives the modulator.

Tracking Generator Troubleshootmg

The following troubleshooting information is aimed at isolating trackmg-generator -related
faults to either the A3A15 Tracking Generator assembly or one of the other supporting
assemblies, such as A9, A10, or A3A14. The A3A15 Tracking Generator assembly is not
field-repairable; a rebuilt-exchange assembly is available.

Output Goes Unleveléd (TG UNLVL Message Displayed)

A window comparator on the A10 Tracking Generator Control assembly is used to monitor
the control line ALC_.MON (ALC Monitor) from A3A15 assembly. If ALC_MON is greater
than +1.0 Vdc or less than —0.10 Vdc TG UNLVL will be displayed, indicating that the output
of the tracking generator (or TG) is unleveled. The tracking generator can typically be set for
+2.75 dBm output power and remain leveled. In any case, the output should remain leveled
for output power settings of +1 dBm or less. It is normal for the tracking generator to be
unleveled at frequencies below 300 kHz. )

The ALC_MON line is continuously monitored during a sweep, but the TG UNLVL message
will only be displayed at the end of the sweep. For this reason, it is possible that the output
could be unleveled during a portion of a sweep, and although the output returns to a leveled
condition by the end of the sweep, TG UNLVL will be displayed at the end of the sweep.

If TG UNLVL is displayed, proceed as follows:

1. Check at which frequencies the output is unleveled. Set the spectrum analyzer to zero span
and step the center frequency in 50 MHz increments. Note at which frequencies the output
is unleveled.

2. Check at which power levels the output is unleveled. Connect the RF OUT 500
connector to the INPUT 509 connector. With the spectrum ana.lyzer in zero span, set
1, with the spectrum

settmg'm 1 dB"mcrements and note at which power levels the output is unleveled. The
output should be unleveled only when the power level is greater than +1 dBm.
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3. Check maximum power available from the tracking generator. Connect the RF OUT

§OQ connector to the INPUT 500 connector. Press

/DIV, 5, (dB), (AUX CTRL), TRACK 'GEN, SRC:PWR (N OFF. (ON underlined),

MORE 170F 2, ALC: INT EXT (EXT underlined). The available power should always be
gr'ea,t'ér*tﬁéh“+1' ‘dBm. If the output is unleveled only at specific frequencies, a power hole
will usually be visible at those frequencies.

e

. Check the LO OUTPUT power level as follows:

a. Set the spectrum analyzer to zero span at a 0 Hz center frequency.

b. Zero and calibrate a power-meter/power-sensor combination. Set the power meter to
readout power in dBm. Enter the power sensor’s 4 GHz cal factor into the power meter.

c. Connect the pBwer sensor to the LO OUTPUT connector on the spectrum analyzer’s
rear panel. ' '

d. Record the power meter reading. The power level should be greater than +12.5 dBm.

e. Increase the spectrum analyzer’s center frequency setting by 100 MHz. The LO
OUTPUT frequency will be 3.9214 GHz greater than the center frequency setting.

f. Enter the appropriate power sensor cal factor into the power meter.

- g. Repeat steps d through f until the center frequency setting is 2.9 GHz.
. If the LO OUTPUT power-level check fails, note the center frequency setting at which the

power level was out of tolerance. If the LO OUTPUT power level check passes, proceed to
step 7.

. Place the A3 Front End assembly in its service position. Place the A3A15 Tracking

Generator assembly in its service position. Disconnect W41 from A3A15J4 (LO IN).
Connect the power sensor to the free end of W41. Repeat the LO OUTPUT power
level check above, noting the center frequency settings at which the power level is out of
tolerance. The power level for this check should be +16.5 dBm +2 dB.

» If the power level is within tolerance at W41, but out of tolerance at the LO OUTPUT
(rear panel), and the center frequency setting of the out-of-tolerance power levels is close
to the frequencies at which the output is unleveled, suspect AJA15.

m If the power level at W41 is also out of tolerance, suspect either the A3A14 LODA
assembly, A3A7 YTO assembly, or W41. Refer to the “LO Section Information,” in
Chapter 7 of the Service Manual.

7. If the output is unleveled only at certain power level settings or certain frequencies,

monitor A10J1 pin 8 with a DVM. Connect the negative DVM lead to A7JTP1. Vary
the SRC POWER setting or center frequency setting, as appropriate, and plot the voltage
variation versus power level or frequency. A discontinuity in the plot near the frequency
or power level at which the output is unleveled indicates a problem on the A10 Tracking
Generator Control assembly.

Excesslive Residual FM

Either the tracking oscillator or the ALC circuitry could be responsible for excessive residual
FM. The residual FM should be measured on another spectrum analyzer, such as an HP
8566A /B or HP 8568A/B, using slope detection with the HP B595A set to zero span. Proceed
as follows to troubleshoot residual FM problems:

RF/LO Section Troubleshooting 7-11



. Perform the Residual FM performance test for the spectrum analyzer (see the Installation,

Verification, and Operation Manual). If this test passes, the 1st LO input and 600 MHz
drive signals should be within tolerance. If the test fails, troubleshoot the LO section.

. Monitor A10J1 pin § (TUNE) with an oscilloséope. Connect the oscilloscope probe ground

lead to ATTP1. The voltage at this point should be greater than 500 mV.

m If the voltage is less than 500 mV, perform the “Frequency Tracking Range Check” in
the Tracking Oscillator adjustment procedure, in Chapter 2. If this check fails, perform
the “Adjustment Procedure” which follows the “Frequency Tracking Range Check”.

s If the noise on this tune line is greater than 10 mV, troubleshoot the A10 Tracking
Generator Control a,ss_gmbly. :

Monitor the output of the tracking generator with another spectrum analyzer (the HP
8595A should be in zero span). Check for high-amplitude spurious responses from 100 kHz
to at least 3 GHz. If the spurious responses are too high in amplitude, the (broadband)
ALC detector may cause the ALC loop to oscillate, generating FM sidebands. If any
spurious responses are excessively high, refer to “Harmonic /Spurious Outputs Too High”
later in this section. :

. If no spurious responses are present, or if the spurious responses are sufficiently low enough

in amplitude to not cause a problem, suspect the tracking oscillator in the A3A15 assembly.

Flatness Out of Tolerance

The output level flatness of the tracking generator is specified at a 0 dBm output power
setting. In general, most flatness problems will be a result of a failure in the A3A15 Tracking
Generator microcircuit. However, the PWR_LVL signal from the A10 Tracking Generator
Control assembly and the 1ST LO.IN signal from the A3A14 First LO Distribution Amplifier

assembly can also contribute to flatness problems.
1.

Check the function of the PWR_LVL signal from the A10 Tracking Generator Control
assembly. Set'the SRC POWER setting to a level at which the flatness is out of tolerance.
Monitor A10J1 pin 8 with a DVM, step the center frequency setting in 100 MH:
increments from 100 MHz to 2.9 GHz, and plot the voltage variation versus frequency.
A discontinuity in the plot near the frequency at which the flatness is out of tolerance
indicates a problem on the A10 Tracking Generator Control assembly.

Check the flatness of the 1ST LO IN signal. Perform the LO OUTPUT amplitude check as
described in “Output Goes Unleveled (TG UNLVL Message Displayed),” section. _

® If the check passes, the fault is most likely in the A3A15 Tracking Generator assembly.

w If the test fails, note the center frequency setting at which the power level was out of
tolerance and compare against the frequencies at which the flatness was out of tolerance.
Repeat the check with the power sensor connected to the end of W41 that is nearest the
A3A15 assembly, noting the center frequency of any out of tolerance power levels. The
power level should be +16.5 dBm +2 dB.

o If the power level is within tolerance at W41, but out of tolerance at the LO OUTPUT
connector (rear panel), and the center frequency settings of the out-of-tolerance power
levels are close to the frequencies at which the flatness is out of tolerance, suspect the
A3A15 assembly. '

7-12 RF/LO Section Troubleshooting



o If the power level at W41 is also out of tolerance, suspect either the A3A14 First LO
Distribution Amplifier or the A3A7 YTO assembly. Refer “LO Section Information,”
in Chapter 7 of the Service Manual.

3. Check all coax cables, especially semi-rigid cables. A fault in one of these cables can cause
a very-high-Q power hole.

Vernler Accuracy Out of Tolerance

Vernier accuracy is a function of the PWR_LVL drive signal from the A10 Tracking Generator
Control assembly and the ALC circuitry on A3A15. The vernier accuracy is specified at

300 MHz. Since vernier accuracy is tested using a broadband power sensor, abnormally high
spurious responses could cause the measured vernier accuracy to fail when in fact the accuracy
of the 300 MHz signal alone is within specification.

1. Check the PWR_LVL drive signal from A10. Monitor A10J1 pin 8 with a DVM. Change
the SRC POWER setting in 1 dB ste;:: and note the voltage at each power level setting.
The voltage should change by the same amount for each 1 dB step. If the voltage does
not change by the same amount for each 1 dB step, the fault lies on the A10 Tracking
Generator Control assembly. : : '

2. Check for abnormally high spurious outputs. Connect the RF OUT 5012 connector to the
input of another spectrum analyzer (the test analyzer). Set the test spectrum analyzer to
sweep from 300 kHz to 2.9 GHz, with a sweeptime of 100 msec or less. Set the HP 8595A
to sweep from 300 kHz to 2.9 GHz with a 50 second sweeptime. Press on the
HP 8595A and observe any responses on the test spectrum analyzer, ignoring the desired
output signal. If any spurious responses are greater than —20 dBc, the vernier accuracy
measurement may fail. Refer to “Harmonic/Spurious Outputs Too High” below.

3. Check for excessive LO feedthrough. Use the LO Feedthrough performance test in the
Installation,Verification, and Operation Manual, but check over a center frequency range
of 300 kHz to 100 MHz. The LO Feedthrough will be 3.9214 GHz greater than the center
frequency setting. '

Harmonic/Spurious Outputs Too High

Harmonic and spurious outputs may be generated by A3A15 itself or may be present on
either the 600 MHz drive or 1st LO drive signal. There is a direct relationship between
spurious signals on the 1st LO and spurious signals on the tracking generator output. There
is a five-to-one relationship between spurious signals on the 600 MHz drive and the spurious
signals on the tracking generator output. For example, if the 600 MHz signal moves 1 MHz,
the tracking generator output signal will move 5 MHz. This is due to the multiplication in the
pentupler.

1. If the Harmonic Spurious Responses performance test failed, connect another spectrum
analyzer, such as an HP 8566A/B, to the HP 8595A LO OUTPUT connector. Set the
HP 8595A to each frequency as indicated in the performance test, with the SPAN set to
0 Hz. The 1st LO frequency will be 3.9214 GHz greater than the center frequency setting.
Use the HP 8566A/B to measure the level of the second and third harmonics of the 1st LO
signal.
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Note The 1st LO typically has a higher harmonic content than the tracking
generator output. For the purposes of this check, it is the variation in
d ' harmonic content versus frequency which is important.

If the variation of the harmonic level of the 1st LO versus frequency tracks
the harmonic level variation of the tracking generator output, repeat step 1
while measuring the 1st LO signal at the end of W41 nearest A3A15. If there
is little variation in the 1st LO harmonic level between the LO OUTPUT
connector and W41, and the relative variation in harmonic level tracks with
the tracking generator output harmonic level, suspect either the A3A14 First
LO Distribution Amplifier assembly or the A3A7 YTO assembly.

'If the harmonic level variation of the 1st LO versus frequency does not track
the harmonic level variation of the tracking generator output, suspect AJA15.

2. If sidebands are present.at the same frequency offset at every output frequency, use another
' spectrum analyzer to check the spectral purity of the 1st LO and the 600 MHz drive
signals. When checking the 1st LO, the HP 8595A must be set to zero span. The 1st LO
frequency will be 3.9214 GHz greater than the center frequency setting. A 1 MHz sideband
on the 1st LO will appear as a 1 MHz sideband on the output signal.

To verify that the 600 MHz drive or 1st LO signal is responsible for the sidebands,

. substitute a clean signal for the 600 MHz drive or 1st LO signal. If the sidebands on the
output disappear when using the clean signal, the substituted signal was responsible for the
sidebands.

Note The 600 MHz drive signal should be —8 dBm £3.5 dB. The 1st LO signal
d' should be +16 dBm +2 dB.

Power Svleép Not Functioning Properly

Power sweep is accomplished by summing an attenuated SWEEP RAMP signal with the
PWR_LVL signal. The SWEEP_RAMP is attenuated using the 12-bit power sweep DAC. The
power sweep DAC output is then fed to a summing amplifier where it is summed with the
power level DAC output to yield the PWR_LVL signal. '

1. If some power sweep rariges do not appear to work properly, the fault is piobably the power
sweep DAC on the A10 Tracking Generator Control assembly. Check the operation of the
power sweep DAC as follows:

a. Monitor A10U9 pin 7 with an oscilloscope. Connect the ground lead of the oscilloscope
to A10TP1. (Refer to the schematic for the A10 Tracking Generator Control assembly.)
Trigger the oscilloscope using the spectrum analyzer’s HIGH SWEEP IN/OUT signal on

the rear panel.
b. Set the specfrum analyzer controls as follows:
CENTERFREQ ...cvviiiiiiiiiiiennnvearannansannsasontsanns 300 MHz
o) 7§ R R R 0 Hz
RES BW L itiitiiiiinneinnivaenesocresocsonsantsssasanaessnss 300 kHz
SRCPOWER ...ivtviiiiiretnriansrcnsasaensacasnsssonnss -10 dBm

SRCPWRSWEEP ...iviiiiiiiiiiiiiannneatncaccsancsnannes 104dB
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¢. The amplitude of the positive-going ramp displayed on the oscilloscope should be
approximately 7.8V.

d. Change the SRC PWR SWEEP setting to any value between 1 and 11 dB. The ramp
amplitude displayed on the oscilloscope should be 780 mV per dB of the SRC PWR SWEEP
setting. ' :

Note Although the source power sweep may be set to a 12.75 dB sweep width, the

d power sweep function is only warranted to have a 11 dB sweep width.

2. Perform the Vernier Accuracy performance test. See the Installation, Verification, and

Operation Manual. If this test fails, refer to “Vernier Accuracy Out of Tolerance” earlier in
this section. :

No Power Output

The A3A15 assembly requires power supplies, a 1st LO signal, and a 600 MHz drive signal in
order to provide power output. -

1.

Check the power supplies on A10J1 and A3A15J1. Refer to thé A10 Tracking Generator
Control assembly schematic. :

. Verify that the voltage at A10J1 pin 4 is greater than 414 Vdc when the tracking

generator is on. If the voltage is not greater than +14 Vdc, troubleshoot A10.

. Check that ALC_EXT, measured at A10J1 pin-10, is at a TTL Jow when the tracking

generator is set to ALC INT and at a TTL high when the tracking generator is set to ALC
EXT.

_ Check that the 600 MHz drive signal is —8 dBm +3.5 dB. If the signal is outside of this

range, troubleshoot the A9 Third Converter assembly.

Check that the 1st LO input signal is +16 dBm 12 dB. Perform the LO OUTPUT
amplitude check described in “Output Goes Unleveled (TG UNLVLD Message Displayed)”
earlier in this section, measuring instead at the end of W41 nearest A3A1l5.

Check the tracking adjustment controls. Monitor A10J1 pin 5 with a DVM. On the HP .
8595A, use the step keys and knob to change the MAN TRACK ADJUST value from 0 to 4095.
The voltage measured should increase from 0 Vito +12 V.

Caution The following step requires adjustment of A3A15C3. The lifetime of A3A15C3

‘ is rated for less than 10 cycles. Do not adjust A3A15C3 unless it is absolutely

necessary.

7. Tf all of the checks above are acceptable, the tracking oscillator might not be functioning.

Setup the HP 8595A as indicated in the Tracking Oscillator adjustment procedure in
Chapter 2, using a spectrum analyzer, such as an HP 8566A/B, in place of the frequency
counter. Try to adjust A3A15C3 until a signal is displayed on the HP 8566A/B. If
adjusting A3A15C3 does not result in the tracking generator beginning to function, the
A3A15 Tracking Generator assembly is suspect.
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A3A14 First LO Distribution Amplifier (LODA)

Description

The A3A14 First LO Disttibution Amplifier, (LODA), amplifies and levels the 1st LO signal
from the A3A7 YTO and distributes it to the A25A1 Sampler (through attenuator AT1),
A3AS8 Dual Band Mixer, and A3A15 Tracking Generator. The leveling control circuitry is on
the A10 Tracking Generator Control assembly.

The LODA consists of a PIN diode attenuator, an amplifier, three directional couplers, a
buffer amplifier, and a detector. Refer to Foldout 7-2. All three directional couplers are
connected in series. ‘The main line of the directional couplers is the output to the A3A15
Tracking Generator assembly. The directional coupler outputs feed the A3A6 Dual Band
Mixer, the detector, and the buffer amplifier for driving the A25A1 Sampler.

The detector output is fed to the A10 Tracking Generator Control assembly. Here it is

fed into a loop integrator. The reference voltage for the loop integrator is adjustable and
determines the output power of the LODA. The gate bias adjustment is also on A10. Note
that the LODA drive circuit common is connected only to the A3A14 LODA itself and not to
any other grounds on A10.

Refer to Foldout 7-2, “HP 8595A LO Sectxon Block Dlagra.m,” for deta.lls about the operation
of the A3A14 assembly.

First LO Distribution Amplitier Troubleshooting

The following troubleshooting information is aimed at isolating 1st LO amplitude-related
faults to either the A3A14 LODA assembly, A10 Tracking Generator Control assembly, or the
A3AT7 YTO assembly. The A3A7 YTO and A3A14 LODA are not field repairable. The A10
Tracking Generator Control assembly is field repairable. However, if the repair time exceeds
30 minutes, it may be more cost-effective to order a replacement assembly rather than to
continue component-level repair.

1. Place the A3 Front End assembly in its service position. Place the A10 Tracking
Generator Control assembly on an extender board. Remove W33, the semi- ngld coax
- cable between A3A14 and A3A6. Do not reconnect W20 to AT1.

2. Connect a DVM’s negative lead to A10TP2, AGND. Connect the positive lead to AIOTPG
(PIN).

3. Set the speétrum analyzer controls as follows:

CENTERFREQ ....coiiviiiiiiiiiinrennanssanranntoncssssosens 300 MHz
153 27 ¥ [ R R R R R 20 MHz
TRIGGER ...covviiiiieiiiiiininneennnens Cesresienitenasinants SINGLE

4. Measure the LO power at A3A14J2 and the free end of W20. Refer to Foldout 7-2 for
acceptable power level ranges.

5. If both LO power levels are lower than acceptable, the voltage on A10TP6 (PIN) should
be above 0 V. If both LO power levels are higher than acceptable, this voltage should be
more negative than -10 V.
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10.
11.

12.

13.
14.

15.
16.

17.

18.

19.

. If the voltage measured in step 5 is as described, the LODA drive circuitry is acceptable.

Check the A3A7 YTO output power level. Refer to Foldout 7-2 for accepiable power level
range.

. I the voltage measured in step 5 is not as described, either the LODA drive circuitry

or the LODA itself is malfunctioning. Check that the operational amplifier’s output is
consistent with its inputs.

. Set the spectrum analyzer (TINE) switch to off, disconnect W38 from A10J2, then set the

spectrum analyzer switch to on.

. Connect a jumpér between A10J2 and A10TP2. This connects ground A2, a floating

ground, to AGND. Connect another jumper between A10TP4, LOS (LO sense) and
+10VR (refer to the A10 schematic).

The voltage measured on the DVM should be greater than +14 Vdc.

Move the jumper from +10VR to —10VR (refer to the A10 schematic). The voltage
measured should be more negative than —13 Vde.

If the voltages do not meet the limits described in steps 10 and 11, troubleshoot the A10
Tracking Generator Control assembly.

Connect the positive DVM lead to A10J2 pin 1.

The measured voltage should be approximately +5 Vdc. If the voltage is not +5 Vdc,
troubleshoot the A10 Tracking Generator Control assembly.

Connect the positive DVM lead to A10TP5, GB (gate bias). The voltage should measure
within 5% of the GATE voltage listed on the-RF section label. -

If the voltage is not within this range, rotate A10R29 (GATE) through its range while
monitoring the DVM.

If the voltage varies between 0 Vdc and -2 Vdc, adjust A10R29 (GATE) for a DVM
reading within 5% of the GATE voltage listed on the RF section label. If the voltage does
not vary outside the range of 0 Vdc and -2 Vdc, troubleshoot the A10 assembly.

Set the spectrum analyzer switch to off, reconnect W38 to A10J2, then set the
spectrum analyzer switch to on. :

If the DVM reading changes more than 50 mV, the A3A14 LODA is probably defective.

RF/LO Section Troubleshooting 7-17
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IF Section Troubleshooting .
f
Introduction

This chapter provides detailed troubleshooting information for the IF section of the analyzer.
Troubleshooting information for tracing signals on A15 Motherboard assembly is also

provided.

Refer to Chapter 6 for an overview of analyzer operation and troubleshooting procedures that
are useful when first starting to troui-ieshoot an analyzer failure. :

Before You Start Troubleshooting
There are three things you must do before you begin troubleshooting an instrument failure:

1. Familiarize yourself with the safety symbols marked on the analyzer, the general safety
instructions, and the symbol definitions given in the front of this manual.

2. Read the section entitled “Protection from Electrostatic Discharge” in Chapter 1. The
spectrum analyzer contains static-sensitive components.

3. Become familiar with the organization of the troubleshooting information in Chapter 6 and
the information in this chapter.

Warning The analyzer contains potentially hazardous voltages. Refer to the safety
symbols on the analyzer and the general safety instructions in this manual
q before operating the unit with the cover removed. Failure to heed the safety -

precautions can result in severe or fatal injury.
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IF Section information

This section provides the control details for the assemblies in the IF section. The control-line
outputs are valid when the instrument settings provided with each table are used.

For many IF functions, the A7 Analog Interface assembly converts the digital control signals
from the A16 Processor/Video assembly to analog control signals. Some analyzer functions
are performed directly by the A16 assembly. The A16 assembly also makes amplitude

error corrections to improve instrument performance. The analyzer-setting changes and
error-correction functions performed on the A16 assembly are a combined mathematical offset
of the digitized video signal.

For more information about the A15 Motherboard assembly and the tracing of specific signals
in the IF section, refer to “A15 Motherboard Assembly” in this chapter.

. Bandwidth Control Lines for the A11/A13 Bandwidth Filter Assemblies

Table 8-1 provides nominal bandwidth control voltages sent to the A1l and A13 Bandwidth
Filter assemblies from the A7 Analog Interface assembly. A calibrated analyzer produces
control voltages similar to the values in Table 8-1. (The values in Table 8-1 were measured
while default calibration data was in use.) '

s Use the diﬂerence in control voltage between bandwidths from the table as a guide for
normal bandwidth operation. :

s Use an extender board to measure the bandwidth control voltages at the motherboard
connector for the A7 assembly or the A11/A13 filter assemblies.

w Refer to “A15 Motherboard Assembly” for the location of the control lines for each
., assembly. '

Table 8-1. Nominal Resolution Bandwidth Control Line Voltages

Resolution
Bandwidth | BWS BW6 BW7

3dB

5 MHz +140 | +45 +4.4
3 MH: +14.0 | +4.5 +6.4
1 MH: +140 | +45 +8.5
.3 MHz +14.0 | +4.5 +9.4
.1 MHz +140 | +4.5 +9.7

30 kHz -10 | 497 | +9.7

10 kHz -10 | 495 | +9.7

3 kHz -10 | 489 | +9.7

1 kHz -10 | +73 | +9.7

3 kHz -1.0 +4.5 49.7
6 dB EMI

9 kHz ~10 | +93 | +9.7

120 kHz +14.0 | +4.5 +9.6
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IF Section Gain Contro!

Table 8-2 lists the changes in IF Section gain that alter the displayed signal position when
the reference level is changed in increments as small as 1 dB. The control voltages from the
A7 Analog Interface assembly that change the gain of specific IF assemblies are provided in
Table 8-4, Table 8-3, and Table 8-5. _

When the reference level is changed, the A16 assembly performs two step-gain functions that
change the position of the displayed signal. Refer to Table 8-2 for the reference levels where
the A16 assembly changes the signal position in increments of 10 dB. When a reference-level
change of less than 1 dB is required, the A16 assembly makes a corresponding change in the
signal position. These changes in signal position are made by mathematically offsetting the
digitized video signal on the A16 assembly.

The A16 assembly also makes amplitude error corrections to improve instrument performance.
The reference-level changes and error-correction functions are a combined mathematical offset
of the digitized video signal. This makes it difficult to distinguish which offset is contributing
to a change in displayed signal level when the reference level is changed. Disable the error
corrections by setting CORRECTION ON'OFF. to Off.

Refer to “A15 Motherboard Assembly” in this chapter when tracing control lines in the IF
section. .

The entries in Table 8-2 are valid when the following instrument settings are used:

Band Lock ...coviiiiiiiiiiinnniiaans sasteasetietarasriroananoas Band 0
INPUt AtLENUALOT .. .vvvinnieeneannereasansesesesaneoneionstasansacnns 10 dB
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Table 8-2. IF Section Gain Table in dB

A12 - ALz Al4 Al6 Al6
Reference Calibration Step Gain * Gain - | Video Offset | Video Offset
Level Attenuator
(dBm) |(Log/Linear Mode) | (Log/Linear Mode) | (Linear Mode) [ (Log Mode) | (Linear Mode) {

0 10 - 0 0 0 0

-1 9 0 0 0 0

-2 8 0 0 0 0

~3 7 0 0 0 0

-4 6 0 0 0 0

-5 5 0 0 0 0

-6 4 0 0 0 0

-7 3 0 0 0 0

-8 2 0 0 0 0

-9 1 0 0 0 0
-10 10 10 0 0 0
~20 10 20 0 0 0
=30 10 30 0 0 -0
—40 10 40 0 0 0
-~50 10 50 0 0 0
-60 10 50 - 10 10 0
-70 10 50 20 20 0
-80 10 50 30 30 0
-90| 10 50 | 40 40 0
-100 10 50 40 50 10
-110 10 50 40 60 20
-120 10 50 40 70 30
-130 10 50 40 80 40
-131 9 50 40 80 40
-132 8 50 40 " 80 40
-133 7 50 40 80 - 40
-134| 6 50 40 80 40
-135 8 50 40 80 40

- -136 4 50 40 80 40
-137 3 50 40 80 : 40
-138| 2 50 40 80 40
-139 1 50 40 80 40

* The gain of the 10 dB step-gain stage is 15 dB when enabled and 5 dB when disabled.
m RE FNP off to remove the amplitude error corrections generated by |
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Control Lines for the A12 Amplitude Control Assembly

Table 8-3 and Table 8-4 provide the control line output from the A7 Analog Interface
assembly that change the gain of the A12 assembly when the reference level is changed.
The Calibration Attenuator settings in Table 8-4 provide reference-level changes in 1 dB
increments for the full reference-level range of the analyzer.

Refer to “A15 Motherboard Assembly” in this chapter when tracing control lines in the IF
section. :

The entries in Table 8-3 and Table 8-4 are valid when the instrument is set up as follows:

I 2 S R TR TRIRRE: Band 0
Input ALtENUALOT . ..cvveeveeeneeunnunninnissnnisceasssscscoeasonacnns 10dB
- Table 8-3. 10 dB Step-Galn Control Lines
1 Reference
Level 10 dB IFG1 IFG2 IFG3
(dBm) |Step Gains|(10 dB Step) | (20-1 dB Step) | (20-2 dB Step)
0 0 L L L
-10 10 H L L
-20 20 L H L
-30 30 B H L
-40 40 L H H
-50 50 H H H
H = >2.5 V (TTL High)
L = <0.8 V (TTL Low)

For each reference level in Table 8-3, the Calibration Attenuator control lines are set to

10 dB of attenuation as shown in the first entry of Table 8-4. The control line settings from
Table 8-4 repeat, starting with each reference level in Table 8-3 to produce reference-level
changes in 1 dB increments.

Table 8-4. Calibration-Attenuator Control Lines

Reference
Level |Calibration| IFA1 | IFA2 | IFA3 | IFA4 | IFAS
(dBm) | Attenuator |(1 dB)|(2 dB)|(4 dB)|(8 dB) | (16 dB)
0 10 L H L H L
-1 9 H L L H L
-2 8 L L L H L
-3 7 H H H L L
-4 6 L H H L L
-5 5 H L H L L
-6 4 L L H L L
-7 3 H H L L L
-8 2 L H L L L
-9 1 H L L L L
H = >2.5 V (TTL High) :
L = <0.8 V (TTL Low)
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Linear Gain Control Lines for A14 Log Amplifier

Table 8-5 provides the control line voltages from A7 Analog Interface assembly to the A14 Log
Amplifier assembly. When the analyzer is in linear mode, the seven A14 log amplifier stages
are biased to operate as linear amplifiers. Four of the seven stages are also used to provide

40 dB of gain in 10 dB increments. The linear gains are enabled for the reference levels
indicated in Table 8-2 and Table 8-5. Two of the four stages operate as one 20 dB amplifier
and are controlled by the same control line, IFG6.

Refer to “A15 Motherboard Assembly” in this chapter when tracing control lines in the IF
section.

Note When enabled, each control line has a —7.6 V dc output. This voltage is
supplied by the —8 VT temperature-compensated power supply located on the
i A14 assembly.

The entries in Table 8-5 are valid when the instrﬁment is set up as follows:

Table 8-5. Linear Gain Control Lines on the A14 Assembly

Reference | A14 Gain in
Level |Linear Mode IFG4 IFGS IFG6
(dBm) (dB) . |(10-1 dB Step)|(10-2 dB Step) | (20 dB Step)
=50 0 H H H
-60 10 L H H
-70 20 L L H
—80 30 L H L
1 -9 40 L L L
H = +14.3 V dc (disabled)

L = -7.6 V dc (enabled)
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A15 Motherboard Assembly

Use this section to identify ‘and locate all the signals and voltages that pass through the A15
Motherboard assembly. The location of active components on the motherboard are also
provided.

The following information is provided in this section:

s Figure 8-1, A15 Motherboard Connector Designation. Shows the location and reference
designator for each connector on the motherboard.

s Figure 8-2, A15 Connectors with Additional Associated Circuitry. Provides a simplified
circuit diagram for the components on the motherboard. To help locate the components,
the motherboard connector-pin that is connected to each component is shown.

s Figure 8-3, A15J13 Connector-Pin Designation. Provides the pin numbering sequence for
the connector that connects the AS Power Supply to the motherboard.

a Figure 8-4, Card-Cage Connector Pin Designation. Provides the pin-numbering sequence
for the four motherboard connectors in the card cage. The motherboard connector for the
A7 Analog Interface assembly (not shown) has the same pin-numbering sequence, but is

installed in a position that is reversed when compared to the card-cage connectors.

a Table 8-6, A15 Motherboard Mnemonic Dgscriptions. Provides the mnemonic, full name,
and functional description for each signal and voltage on the motherboard.

a Table 8-7, A15 Motherboard Pin Designations. Identifies the signal or voltage distribution
for each signal and voltage on the motherboard.

Each column identifies the instrument assembl—y—that is connected to the A15 motherboard.
. The associated motherboard reference designator for each assembly is also supplied.

The mnemonics from Table 8-6 are arranged alphabetically by row on the left-hand side of
the table.

For a given mnemonic, read across the row to find all the assemblies that the signal or
voltage is connected to. The A15 connector pin numbers in each box indicate the Al15
connector pins where the signal or voltage appear.

Be sure to read the footnotes at the bottom of Figure 8-1.

IF Section Troubleshooting 8-7



A15J19 A15J18 A15J17 A15J16 A15015
(FAN)  (COUNT.IF) (AUX_IF.BP) (AUX_VIDEQ) . (HSWP)

A15J14
| H/(SWEEP-RAMP)

A15J10(A12) ~

NS M ' | __—A15420(A9)
\\ }/
A15J12(A14) ~——] - [
‘ . . ?‘ B ' _': A15J4(SLOT 2)
B |
L WL :”\A15J1(A7)
A1.5J13(A8)/V ™ '
: || N __\\A15J3(5L0T 1)

A N\ |
/ | j \ \ A15J2(A16)

A15J11 A15J49 A15J8 A15J7 A15J6  A1545
(A13) (A12) (A11)  (A9) (SLOT 4) (SLOT 3)

Figure 8-1. A15 Motherboard Connector Designation

= All connector pins on A9J20 are tied to ground (ACOM).

s The A15J1 connector for the A7 Analog Interface assembly is installed in a position that
is reversed when compared to card-cage connectors A15J3, A15J4, A15J5, and-A15J6;
therefore, the pin-numbering order is also reversed for A15J1 when compared to the
card-cage connectors.
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A15J2 (A16) A15J3 (SLOT1)s A15J7 (A9)

13 D> +15VF

15 >

| v
VIO_TUNE —I-L< 29 3 i—\—(so g
{

¥

17 >

+8D(+5V)

19 >

$

¥
R

¥

v

¥

A15.8 (A11) A1549 (A12)
¢1$vr—1—-<27 6 16>-—l—r—_€ ~1SVF
+10v —-I-' < 29 L--<s -1s>-—l-j—— +15VF

¢ v
. ‘ L_.<\o 2°>'_l'1.__ +5V '

A15311 (A13) A15J12 (A14) A15419 €FAN)
z7>.—r- +15VF 25>-——I'— ~15VF FAN —<1
29— 410V 27>--'-——_!_— +15VF 5"<2

21.4 Wz IF
22> > <44
A aux_sF
as
i W—%‘—I—chm-ur
Fm————aux. 1F 8P

Figure 8-2. A15 Connectors with Additional Associated Circuitry (1 of 2)
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REAR FRAME CONNECTORS

AL

) J16
- SWEEP v : AUX VIDEO
SHEEP-RAP —-%:2 OUTPUT AUX. lo:owi—%ﬁ QUTPUT

+Sv

HSWP

917
H1GH SWEEP AUX. IF.BP gg?;P:;
© IN/OUT

A15 Connectors with Additional Associated Circultry (2 of 2)

s The A15 Motherboard pin designation for the 21.4 MHz IF signal path is provided on
Foldout 6-2, IF/Control Overall Block Diagram, and in Table 8-7.

m All the connector pins with the same number are connected in parallel for the card-cage
connectors A15J3, A15J4, A15J5, and A15J6.
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Figure 8-3. A15J13 Connector-Pin Designation
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Figure 8-4. Card-Cage Connector Pin Designation
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Table 8-6. A15 Motherboard Mnemonic Descriptions

Mnemonic Full Name Description

21.4 MHz IF 21.4 MHz IF The 21.4 MHz IF signal between the
A9 Third Converter assembly and the
detector on the A14 Log Amplifier assembly.

+10V +10 V Supply The A7 Analog assembly provides a +10 V bias
. supply for the LC bandwidth filters on
the A11/A13 Bandwidth Filter assemblies.
+12V +12 V Supply +12 V supply for the A2 Display and the RS-232
option, referenced to DCOM.

+15VF : +15 V Supply +15 V power supply, referenced to ACOM.

+5V -'+-5 V- Supply +5 V power supply, referenced to DCOM.

-15V -1—15 V Supply —15 V power supply, referenced to ACOM.

-8VT —8 V Temperature Provides —8 V from the temperature-compensated

Compensated Supply |{(TC) power supply on the Al4 Log Amplifier
assembly to the A7 Analog Interface assembly.
The A7 provides temperature-compensation for
the IFG4-IFG6 and the Log/Lin control lines
using the —8 VT as a TC reference.

ACOM Analog Common A common ground for all analog circuitry.
ADCSYNC A/D Conversion A positive-going signal that indicates when. the
Synchronization main ADC on the A16 Video/Processor assembly has

started a A/D conversion. ADC_SYNC resets the
peak detectors located on assemblies installed
in the HP8591A/93A card cage.

ADRO-ADR4 Address 0-4 Input/Output (I0) address lines.

ANA_TEST Analog Test Provides a series of test signals from A7 Analog
Interface assembly to A16 Processor/Video
assembly during instrument calibration and
troubleshooting. (Refer to the A7 Overview Section)
AUXIF Auxiliary IF An uncorrected, buffered 21.4 MHz IF signal

from the output of the A13 Bandwidth Filter
assembly to the four card-cage slots.

AUXJFBP Auxiliary IF A uncorrected, buffered 21.4 MHz IF signal
Back Panel from the output of the A13 Bandwidth Filter
assembly to J17, AUX IF OUTPUT.

AUX_VIDEO Auxiliary Video A detected video signal (0—2 V) that has

passed through the video filters. No amplitude
corrections have been applied to this signal.

A voltage divider at J16, AUX VIDEO OUTPUT,
reduces the signal amplitude to 0—1 V.
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Mnemonic

mi Name

Description

BW5

BW6
BW7
COUNT.IF

CRD_ANLG-1

CRD.ANLG2
DCOM
DISCRIM

or
DISCRIMINATOR

EXT_HSWP

FAN
|rPWRUP

HSWP .

Bandwidth 5

| Bandwidth 6

Bandwidth 7

Counterlock IF

Card Cage Analog 1

Card Cage Analog 2

Digital Common

Discriminator

External High Sweep

| FAN
High Power Up

High Sweep

A bias voltage that activates either
the LC or crystal bandwidth-filter mode.

Controls the crystal-filter bandwidth.
Controls the LC filter bandwidth.

A buffered 21.4 MH: IF signal from the
output of the A13 Bandwidth Filter assembly
to A25 Counter-Lock assembly.

An analog signal from assemblies installed
in the card cage to the A16 input multiplexer.

| When it is selected, the signal passes through

the A16 video-filter and peak-detector sections.
It is available on AUX_VIDEO after it passes

{through the video filter.

| An analog signal from assemblies installed

in the card cage. The signal goes directly to
A16 A/D conversion section, bypassing both
the video-filter and peak-detector sections.
A common ground for all digital circuitry.

For Spans <10 MHz, the A25 Counter-Lock
assembly sends a dc tuning voltage through

the A16 Processor/Video assembly to the

A7 Analog Interface assembly. The A7 assembly
then adjusts the YTO to reduce residual FM.

EXT_HSWP performs two functions:

1) It provides external control of high sweep

on the A16 Processor/Video when an external
signal is connected to J15, HIGH SWEEP
INPUT/OUTPUT.

2) It provides the HSWP signal as a rear-panel
output at J15, HIGH SWEEP INPUT/OUTPUT.
This is an open-colleclor signal. It should

never be driven high.

+12 V power supply for the Bl Fan.

Enables the initial start-up sequence

for the CPU on the A16 Processor/Video assembly
when the analyzer is first turned on. This occurs
prior to the start-up of other related assemblies.

| Provides control for the analyzer display sweep
'and retrace. A TTL high starts a sweep and

and a TTL low initiates a retrace.
This is an open-colléctor signal. It should
never be driven high.
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" "Full Name

Mnemonic Description
1FAl IF Attenuation 1 Control line for 1dB step attenuator
on the A12 Amplitude Control assembly.
1IFA2 IF Attenuation 2 Control line for the 2 dB step attenuator
on the A12 Amplitude Control assembly.
IFA3 IF Attenuation 3 Control line for the 4 dB step attenuator
on the A12 Amplitude Control assembly.
1FA4 IF Attenuation 4 Control line for the 8 dB step attenuator
on the A12 Amplitude Control assembly.
IFA5 IF Attenuation 5 Control line for the 16 dB step attenuator
on the A12 Amplitude Control assembly.
IFG1 IF Gain 1 Control line for the 10 dB step gain
on the A12 Amplitude Control assembly.
1FG2 IF Gain 2 Control line for the first 20 dB step gain
on the A12 Amplitude Control assembly.
IFG3 1F Gain 3 Control line for the second 20 dB step gain
on the A12 Amplitude Control assembly.
IFG4 IF Gain 4 Temperature-compensated control
line for the 10 dB linear gain on the
Al4 Log Amplifier assembly.
IFG5 IF Gain § Temperature-compensated control
line for the 10 dB linear gain on the
Al4 Log Amplifier assembly.
1IFG6 IF Gain 6 Temperature-compensated control
line for the 20 dB linear gain on
the A14 Log Amplifier assembly.
INTERBUS Interbus A communication line between the four
slots in the card cage. It coordinates
functions between options when more than
one option is installed in the card cage.
10B0-10B15 Input/Output Bus 0- |[Input/Output (10) data lines used between
‘| Input/Output Bus 15 the A16 Processor/Video assembly and
related assemblies.
LBIO Low Bottom-box Strobe line for Input/Output (10) data transfers.
Input/Output
LINE_TRIG Line Trigger Provides a TTL signal at the power-line
frequency rate. It enables the line-trigger
mode on the A16 Processor/Video assembly.
LOG.LIN Log Linear Controls switching between log and

linear modes on the A14 Log Amplifier
assembly.
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Mnemonic

Full Name

Description

- |[LPWRON

LTIO

REF.CAL

SWEEP.RAMP

VIDEO.IF

VTO.TUNE

Lo“-r Power On

Low Top-bax

Input/Output

Reference Cal

Sweep Ramp
Video IF

Voltage-Tuned .
Oscillator ’I\me

The front-panel line switch provides

.|a TTL low when the switch is depressed.

This initiates start-up of the A8
Power Supply and A16 Processor/Video

.} assemblies. :

Strobe line for Input/Output (I/O) data transfers.

A DAC on the A7 Analog Interface assembly
adjusts the gain of the A9 Third

Converter assembly through REF.CAL.
(Refer to A7 Analog Interface assembly
Overview section)

AOto+10V rainp signal that corresponds
to signal sweep across the display. The signal

is sent to.J14, SWEEP OUTPUT, on the rear
frame. . :

The detected 21.4 MHz IF signal from the

-} detector on the A14 Log Amplifier assembly

to the input multiplexer on the
A16 Processor/Video assembly.

| A tuning voltage from the A25 Counter-Lock

assembly to A9 Third Converter assembly. It locks

] the 600 MHz oscillator on the A9 assembly
to the frequency reference.
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Table 8-7. A15 Motherboard Pin Designations
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Table 8-7._A15 Motherboard Pin Designations (continued)
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Table 8-7. A15 Motherboard Pin Designations (continued)
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9

Control/Display Section Troubleshooting
#
Introduction |

This chapter provides detailed procedures for safe-guarding the correction data stored in RAM
on the A16 Processor/Video assembly, and resetting the spectrum analyzer memory after a
repair or replacement of the A16 assembly. Troubleshooting information for the A7 Analog

Interface assembly. is. also included.

Commands within parenthesis after a softkey, for example (LOG), are used throughout this
chapter to indicate the part of a softkey which should be underlined when the key is pressed.

Refer to Chapter 6 for an overview of spectrum analyzer operation and troubleshooting
procedures that are useful when starting to troubleshoot a spectrum analyzer failure.

Before You Start Troubleshooting
There are three things you must do before you begin troubleshooting an instrument failure:

= Familiarize yourself with the safety symbols marked on the spectrum analyzer, and read
the general safety instructions and the symbol definitions given in the front of the Service

Manual.

# The spectrum analyzer contains static sensitive components. Read thig section entitled
“Protection From Electrostatic Discharge”. .

s Become familiar with the organization of the troubleshooting information in Chapter 6 and
the information in this chapter. -

Warning The spectrum analyzer contains potentially hazardous voitages. Refer to the
safety symbols on the spectrum analyzer and the general safety instructions in
a this manual before operating the unit with the cover removed. Failure to heed

the safety precautions can result in severe or fatal injury.
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Backing Up Spectrum Analyzer Correction Constants

This section describes how to retrieve the correction-constant data from the instrument
memory and record the data as a backup copy. As long as the data remains valid it can be
used to recalibrate the instrument quickly after a memory loss. It is recommended that a
copy of this data be maintained in the user’s records. Procedures for restoring the correction
constants to battery-backed RAM memory are also provided in this section.

Note If the current correction constants are not valid, new correction constants
must be generated. Refer to the “10 MHz Reference (Standard),” “Frequency
d Response,” and “Cal Attenuator Error Correction” adjustment procedures in
Chapter 2.

The HP 8595A stores the following correction constants in RAM:

s The flatness correction constants, used to correct frequency-response amplitude errors.
1

® The step- -attenuation correction constants, used to correct A12 Amplltude C
step-attenuator errors and provide a relative amplitude reference for the f
self-calibration routine. o

® The timebase correction constant, used by the DAC that tunes the RTXO (10 MH:z

. timebase) on the A25 Counter Lock assembly. Instruments with Option 004, Precision
Frequency Reference, do not use this correction constant.

Retrieving the Timebase and Flatness-Corréction Constants

1. Make a copy of the Correction Constant Backup-Data Record, Table 9-1 through
Table 9-4, at the end of this section.

2. Record the date and instrument serial number.

3. Press the following keys:
-1 @
@D e

Note For Option 004 instruments, bypass the next two steps.

5. Record the number that is displayed in the active-function block in Table 9-1.
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6. Press the following keys:

7. The signal trace represents the frequency-response (flatness) correction-constant data.
The active-function block displays the frequency response error, in dB, for 12 MHz.

8. Record the frequency-response error for 12 MHz in Table 9-2.

9. Press (-

Note There is an overlap in the frequency data between bands. For example, near
the edge of band 0 a:: band 1, the frequencies displayed will be 2.820, 2.892,
6 2.7500, and 2.9849 GHz.

s The data for 2.820 and 2.892 GHz is for band 0.
s The data for 2.7500 and 2.9849 GHz is for band 1.

10. Record the next frequency-response error in Table 9-2.

11. Repeat the previous two steps until all frequency-response errors are recorded in Table 9-2
through Table 9-3. Use () to view previous data points.

12. Press EXIT when all frequency-response errors have been recorded.

hetrieving the A12 Step-Gain-Correction Constants
1. Press the following keys to view the current A12 step-attenuator correction constants.

DISPLAY CAL DATA

2. Look at the first five entries in the ERR column; they are the amplitude errors for the
1dB, 2 dB, 4 dB, 8 dB, and 16 dB step-attenuators.

3. Record the amplitude errors (correction constants) for the five step-attenuators in
Table 9-4. '

File the completed copy of the Correction-Constant Data Record for future reference.
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Correction Constant Backup-Data Record

Hewlett-Packard Company
Model HP 8595A -

Serial No. " Date

Table 9-1. " '
RTXO Timebase Correction Constant (Instruments without Option 004

Timebase

. Table 9-2. Frequency-Response Correction Constants—Band 0

Frequency| Error |[Frequency| Error |Frequency| Error . |Frequency| Error
(GHs) (dB) (GHz) (dB) (GHs) (dB) (GH1) (dB)
0012 || o084 || 1596 || 2388
0084 [ | 0876 || 1668 || 2460
0156 || 0948 || 1740 || 2532
0228 | | 1020 || 1812 |— | 2604
0300 || 1002 || 1884 |______| 2676
0372 |—— | 1164 || 195 |{____ | 2748
0444 || 1236 || 2028 |j_______| 2820
056 || 1308 || 2100 |— ”2"".892
0588 || 1380 |_______| 2172
0660 |__ | 1452 |____ | 224
0732 || 1524 || 2316
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. Correction Constant Backup-Data Record

Serial No.

Hewlett-Packard Comp#ny
Model HP 8595A

Date

Table 9-3. Frequency-Response Correction Constants—Band 1

Frequency | Error Frequency| Error |Frequemcy| Error |Frequency| Error
(GHz) (dB) | (GHz) (dB) (GHs) (dB) (GHs) (dB)
2.7500 3.9245 5.0990 6.2735
2.9849 4.1594 5.3339 6.5084
3.2198 4.3943 5.5688
3.4547 4.6292 5.8037
3.6896. 4.8641 6.0386

Table 9-4. A12 Step-Attenuator Correction Constants

Attenuator ERR Attenuator ERR
Step (dB) Step (dB)
1dB 4 dB.
2dB 8 dB

16 dB
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A16 Memory Reset.

Note Before performing a memory reset, check the status LEDs on the A16
assembly at instrument power-up, If the A16 LEDs, DS1 through DS16, do
@ not cycle on and off at power-up, there is a problem with the A16 central

processing unit (CPU) that a memory reset will pot correct. (It is normal for
DS13 to remain on after pressing (PRESET).)

The A16 memory may contain erroneous information that causes the A16 CPU to
malfunction. The following are possible memory-failure symptoms.

® A random display periodically flashes on-screen. Refer to the “Symptoms of a Dead
Battery” section in this chapter.

] Followmg instrument preset, the error message FAIL: 0330 0000000000 is displayed. Refer
to the “Symptoms of a Dead Ba.ttery section in Chapter 6.

® The spectrum analyzer halts during power-up or when is used.

A CPU malfunction can be caused by a user’s accidentally writing to a sensitive memory
location or by a defective down-loadable program (DLP). The spectrum analyzer may also
appear to be defective because the CPU is making extreme instrument corrections based on
erroneous calibration data. .

Performing an A16 Memory Reset

There are three levels of memory reset; each level has a greater effect on the instrument
memory.

.

1. Before doing a memory reset, enter the —37 Hz passcode and use b
bypass the current calibration data. :

s If the instrument functions properly, recalibrate it using the self-calibration routines.

m If the instrument still does not function properly, continue with the next level of memory
reset

v _O_R_Y to eliminate all programs stored in user memory

All down loaded programs (DLPs) that are stored in user memory must be reloaded after
using this function. :

Refer to the HP 85.94A/8595A Installatzon and Verification Manual for information about

Caution The following memory-reset procedure is the most extreme level of memory
reset. It should be performed only if all other attempts at solving the problem
0 bave failed. A memory reset will delete all the correction constants stored in

RAM. New correction constants must be generated if the original correction
constants were not saved before the spectrum analyzer failed.

Use the procedures in “Backing Up the Correction Constants” to retrieve the
correction constants.
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3. Use the following procedure to erase all RAM memory. This procedure disables the
‘ battery-backed RAM by shorting the holding capacitor, C106, that is in parallel with the
BT101 Battery.

1. Turn the spectrum analyzer off and disconnect line power.

2. Remove the instrument cover. Refer to the instrument cover removal procedure in
Chapter 3. *

3. Position the spectrum analyzer so that the bottom side is facing up.
4. Locate U104 on the A16 assembly. Refer to Figure 9-1.

PIN 2\

PIN 8~

IL

0
9
Y —

Figure 9-1. Location of U104 on the A16 Assembly

5. Connect a small jumper wire from pin 2 to pin 8 on U104 for approximately 10 seconds.

6. Reconnect the line cord and turn the instrument on.

Instrument Response after Memory Reset
After a memory reset, the spectrum analyzer may display one of the following symptoms:
® A random display periodically flashes on-screen.

» An empty rectangle appears, closely followed by the message SYMTAB EMPTY or INVALID SCR
MOVE. Approximately 8 seconds later, the instrument performs an instrument preset and the
error message FAIL: 0330 0000000000 is displayed.
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_ If the random display appears, the spectrum analyzer did not automatically load the

default-correction data and cannot perform an instrument preset. The CPU is cycling slowly
but is not able to recover. Although the softkeys are not visible, load the default-calibration
data by performing the following steps:

Note Allow approximately 2 seconds between each key press so that the CPU has

‘ time to respond.

Press (FREQUENEY).
Enter the -37 Hz passcode.

Press

Press the lowest spftkey,—;

Press the lowest softkey again—M0

L A T ol A

Press the third softkey from the top—@

After the default calibration-data is accepted, the spectrum analyzer should recover by
performing an instrument preset. ‘

=2

" w If the spectrum analyzer does not recover, repeat the six steps above.

» If a normal display appears, continue at “Spectrum Analyzer Recovery after a A16 Memory
Loss.”

= If the error message FAIL: 0330 0000000000 is displayed, it is not a problem. Continue at

the next section.

Spectrum Analyzer Recovery after a A16 Memory Loss

The procedures in this section restore the correction constants recorded on the Correction
Constant Backup-Data Record to spectrum analyzer memory, initialize the analyzer settings
that are lost after a memory failure, and recalibrate the spectrum analyzer.

Note If the current correction constants are not valid, new correction constants
. must be generated and stored in memory.
i a Perform the steps in “Resetting the Spectrum Analyzer Power-On Units.”

s Perform the “10°'MHz Reference (Standard),” “Frequency Response,” and
“Cal Attenuator Error Correction” adjustment procedures in Chapter 2 to
generate new correction constants.

s Return to this procedure and perform the steps in “Instrument
Recalibration after Reloading the Correction Constants.”
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Resetting the Spectrum Analyzer Power-On Units

1. Turn the spectrum analyzer on.

Note _After a memory loss, the spectrum analyzer may display one of the following
symptoms: .
6 ® A random display periodically flashes on-screen.

m An empty rectangle appears, closely followed by the message SYMTAB
EMPTY or INVALID SCR MOVE. Approximately 8 seconds later, the
instrument performs an instrument preset and the error message
FAIL: 0330 0000000000 is displayed.

Perform the steps in “Instrument Response after Memory Reset” in the
previous section and then continue with this procedure.

2. Set the spectrum analyzer power-on units by pressing the following spectrum analyzer keys:

FREQUENCY) —200
- . (AMPLITUDE) MOF

410

G-LIN (LIN)

SERVICE CAL.
STOR POWR’ ON -UNITS

Reloading the Timebase and Flatness Correction Constants

Ensure that all recorded correction constants are valid before they are reentered in the
instrument memory. Repair, replacement, or adjustment of particular assemblies requires
the generation of new correction constants. Refer to Table 6-2, “Adjustments and Tests for
Replaced or Repaired Assemblies,” for the assemblies that affect the correction constants.

1. Press the followiilg keys to eliminate erroneous data that may be stored in RAM:
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2. Press the following keys to enter the service calibration menu:

i

4. Enter the value from Table 9-1.

5. Press the following keys to store the timebase data in memory:

6. Press the following keys to reenter the passcode and return to the

.  service calibration menu:

~2001 @

8. Press INITJL to initialize the area of memory where the flatness data is stored, and set
the start frequency, stop frequency and step size for the entry of the flatness correction
constants.

9. Press the foHo{ving keys before entering the correction data:

(EREQuEREY) ~2001 @)
(CAL) MORE ¥:i0%.:3. M

EDIT. FLATNESS,
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10.

11.

12.
13.

Enter the correction constant for 12 MHz from Table 9-2 and terminate the entry with the
+d6m ) or (=dBm ) key, as appropriate.

Enter each correction constant from Table 9-2. Each entry is displayed briefly before the
data-entry routine steps to the next correction data point.

Use (D) and (@) to edit previously entered correction data.

When all flatness correction constants are entered, press 3‘1‘0&3 3J'E";ll:".ss The spectrum
analyzer will automatically preset.

Reloading the A12 Step-Gain-Correction Constants

1.

Press the following keys before reloading the step-attenuator correction constants:

REF LVL OFFSET is displayed in the active-function block above the prompt ENTER CAL
ATTEN ERROR 1. :

At the prompt, Enter the five step-attenuator correction constants (resolution 0.01 dB)
from Table 9-4. ‘

Terminate each entry with either (zaém) or (Zd8m), as appropriate. Each entry is displayed
to the left of the graticule as an amplitude offset, but only with 0.1 dB resolution. An
instrument preset occurs after the 16 dB step-attenuator error is entered.

Instrument Recalibration after Reloading the Correction Constants

1.
2.

Connect the CAL cable from CAL OUT to INPUT 509.

Perform the self—calibration routines by pressing the following keys:

PRESET
~37 (k) .

ICAL :FREQ &.AMPTD

When CAL: DONE is displayed in the active-function block, the instrument is calibrated.
The calibration procedure takes approximately 8 minutes.

3. Perform the “CAL YTF” and “CAL MXR” adjustment procedures in Chapter 2.

4. Adjust the vertical and horizontal position of the display using ";CR

and

ITION.

Refer to the “Display Position” section of the “Display” adjustment procedure in Chapter
2.

. Press and CAL STORE to store the correction values in nonvolatile memory.
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Note Refer to the HP 8594A/8595A Spectrum Analyzer Installation
i Manual for a descnptxon of the default settings provided by §

6. Press the following keys to clear user memory and return the instrument to the default
configuration:

7. If a new A16 assembly (with a new battery attached) is installed, enter the replacement
date on the battery label located on the rear-frame of the spectrum analyzer.

8. Adjust the time and date. Refer to the “Time and Date” adjustment procedure in
Chapter 2 of this manual.
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‘ A7 Analog Interface Assembly

Note The function-block letter designators shown in the block diagram correspond
d to the designators on the assembly schematic in the CLIP.

The A7 Analog Interface assembly interpfets commands from the A16 Processor/Video
assembly, and produces control signals that are compatible with the individual control
requirements of each assembly.

The following assemblies in the RF section receive control signals from the A7 assembly:
s A3A1 Comb Generator

s A3A2 Switched YTF (YIG-Tuned Filter)

s A3A4 Second Converter

s A3AS5 Input Attenuator

= A3A6 Dual Band Mixer

w A9 Third Converter

Refer to Foldout 7-1, RF Section Block Diagram, for more information about the RF
assemblies.

The A3A7 YTO in the LO section receives control signals from the A7 assembly. Refer to
Foldout 7-2, LO Section Block Diagram, for more information about the YTO.

. The following assemblies in the IF section receive control signals from the A7 assembly:
® All Bandwidth Filter '
s A12 Amplitude Control
s Al3 Bandwidth Filter
m Al4 Log Amplifier

Refer to “IF Section Information” and “A15 Motherboard Assembly” in 'Chapter 8 when
tracing control lines in the IF section.

Refer to Foldout 9-1, A7 Analog Interface Assembly Block Diagram, at the end of this section
for details about the operation of the A7 assembly.

The A7 assembly processes the digital commands sent over the IOB by the A16
Processor/Video Assembly and sends various control signals to the assemblies listed above.
There are three types of control signals:

u DAC outputs are used to adjust amplifier gains, IF filter bandwidths, and mixer bias
current.

m Current sources are used to tune the YTO and YTF.

» On/Off control voltages are used to switch the input attenuator steps, the RF switch,
various PIN diode switches, and amplifier stages.

The A7 assembly also routes several key voltages to the main ADC on the A16 assembly. The
‘ CPU uses the test point voltages to monitor the performance of individual assemblies. These
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voltage values are used during the self-calibration routines and while related ER
- softkey functions are in use. Refer to Chapter 10 for more information.
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Softkey Descriptions

Introduction

Refer to this chapter for an explanation of the HP 8594A Spectrum Analyzer passcodes, the
two types of instrument correction data, and the service-related softkeys that are available

after pressing (CAL) -

The calibration, service, and diagnostic softkey functions are listed alphabetically. A list
of service-related softkeys follows ea.!. softkey description, when appropriate. Refer to the
description of each related softkey to understand how the softkey functions interrelate.

Calibration, Service, and Diagnostic Softkey Functions

The front-panel key provides the softkey menus for the self-calibration routines, the
confidence test, the service-calibration and service-diagnostic routines. Refer to Figure 10-1
for the organization of the softkeys related to (CAL).

Caution Correction-constant data can be lost if the égng;cg_m AL softkeys are used
improperly. Refer to the appropriate sofikey description for instructions on
# softkey usage. ' S

Softkey Organization

Figure 10-1 provides the organization of all softkeys available after pressing (caL). Each block
of softkeys represents the softkeys that are displayed at one time. The diagram flow indicates
the actual key sequence used for each softkey. The footnotes identify softkeys that appear
only when a passcode has been entered or a specific instrument option is installed in the
analyzer.
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CAL

CAL FREQ, & AMPTD )
CAL, FREQ e

CAL. AWPTD . “CONF. TEST _ | sTor PwR oN unITSH
CAL, YTF CAL., FETCH - EXECUTE. TITLE
CAL, STORE CORRECT, ON OFF — FLATNESS, DATA
M ——————————a—rel
MORE, 1 OF 3 *| CRT VERT, POSITION :E:\HC.E' c?k CAL, TlMEBASE‘r
CRT HORZ, POSITION | SERVICE: DIAG == cAL MxR+ +
—_— - . SET ATTN, ERROR
MORE, 2 OF 3 CAL.TRK GEN It [ >
VERIFY, TIMEBASE*
MORE, 3 OF 3
DISPLAY, CAL DATA - 017, FLaThESS
DACS : 1DNUM 5
| o] sTP caIN, zERO 2v REF. DETECTOR STORE FLATNESS
AUXA GND REF, DETECTOR CINIT FLTY
- AIN, COIL DR . -
MORE 1 - ?M gouo DRIVE MAIN, SPAN ExIT
L . o Soan’ SWEEP, RAMP
VORE 2 SWEEP, TIME DAC
"1 COARSE. TUNE DAC
YTF SPAN
MORE 3—]
FINE, TUNE DAC
X FINE, TUNE DAC A
+10V REF, DETECTOR
. FREQ, DIAG
;;gZPREF' DETECTOR | crrp L, OUTDAC
. MORE 4 - :;Eocg::‘ﬁ' NORM OFF I vrr TUNE. COARSE OP DET. ON OFF
— o orreer! YTF TUNE, FINE OP GAIN, ON OFF
LoRe s YTF, DRIVER OPD RST, ON OFF
MIXER, _BIAS DAC QPD, OFFSET
PRESEL, DAC - —
MORE 6 =—me—e———met! MORE 7

* Function is not aoctive unless either =37 Hz or —-2001 Hz Posscode is entered.

1 Function is not octive uniess —2001 Hz Passcode is entered.

‘% Present only if -2001 Hz Posscode is entered. .

S Present only if —2001 Hz Posscode is entered ond "EDIT FLATNESS" softkey is pressed.
l Present for Option 102 only. ’ '

#f Present for Option 010 oniy.

Figure 10-1. Calibration, Service, and Diagnostic Softkey Tree
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Passcodes

Passcodes activate specific softkey functions and protect the correction data from accidental
erasure or modification. The two passcodes, —37 Hz and —2001 Hz, are explained below.

s Use the —37 Hz passcode to perform the following functions:

> current calibration-factors with the default calibration data provided by

T B

O Check the accuracy of the 10 MHz frequency reference using NERIFY:

i

to the 10 MHz Reference Accuracy (Standard Timebase) Verification T
HP 8594A/8595A Installation and Verification Manual.

o Bypass the CAL OUT set-up check within individual self-calibration routines.

s Use the —2001 Hz service passcode to perform the following functions:

t in the

& Set the model number of the spectrum analyzer using W

O Set the st__é_rt_ frequency, stop frequency, and step size of the flatness correction points
using INIT FLT.

-

O Edit the flatness-correction constants using I

‘o Edit the A12 Amplitude Control step-attentuator correction constants using
SET ATTN ERROR. |

O Set the correction factor for the 10 MHz frequency reference (standard timebase).

o Modify the displayed power units that appear when the instrument is first turned on
© using STOR PWR ON UNITS .

o Bypass the CAL OUT signal check within individual self-calibration routines. '

Entering A Passcode

The passcode must be entered before pressing (€aD). Press the following keys to enter a
passcode. ‘

~37 (Hz) or —2001 E)

When SRVC appeats in the lower-left corner of the display, the passcode has been accepted.
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Understanding Instrument Correction Data ‘

The firmware uses correction data to improve instrument performance by minimizing the
effect of variations in hardware. There are two categories of correction data:

s Self-calibration correction factors.
m Service-calibration correction constants.

All correction data can be displayed and modified with the softkey functions provided by
CAL).

Self-Calibration Correction Factors

Self-calibration correction factors enhance instrument accuracy by adjusting DACs on the A7
Analog Interface assembly and by adding offsets to trace information. The correction factor
dat is stored in nonvolatile memory on the A16 Processor/Video assembly after pressing

REQ“‘ self-ca.hbranon

Refer to the softkey descnptlons in this section for further information.

Service-Calibration Correction Constants

The service-calibration correction constants enhance instrument performance by compensating ‘
for frequency-response variation and A12 Amplitude Control step-attenuation errors. The
correction constants are unique for each instrument.

The correction constants for frequency response can be viewed, or modified, using
R ATA Refer to the Frequency Response adjustment procedure in Cha,pter 2 for .
mstructxons on generating new correction constants

The correction constants for step- attenua.tlon errors on the A12 Amplitude Control assembly
can be modified using ;. Refer to the Cal Attenuator adjustment procedure
in Chapter 2 for instructions on generatmg new correction constants.

The frequency of the 10 MHz standard timebase, a room temperature crystal oscillator
(RTXO), is controlled by a DAC located on the A25 Counter Lock assembly. Refer to the
10 MHz Reference (Standard) procedure in chapter 2 to adjust the timebase DAC using

The initial service-calibration correction constants are stored by the factory in nonvolatile
memory on the A16 assembly. After shipment, new correction constants must be manually
generated whenever an adjustment or repair aﬂ'ects frequency response or A12 Amplitude
Control step attenuation.

Refer to “After an Instrument Repair” in Chapter 6 for the specific assemblies that affect
frequency response. Whenever the A16 Processor/Video assembly is replaced, new correction
constants must also be generated, unless valid correction constants were saved prior to the

instrument failure.
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Note The manual generation of the new service-calibration correction constants
. i is a lengthy procedure. Avoid having to generate new correction constants
v manually by periodically recording the current correction constants. Refer to
“Backing Up Analyzer Correction Constants” in Chapter 9.

Refer to the softkey descriptions in this section for specific information about the use and
modification of the correction-constant data.
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DEscRrIPTION

RELATED
SOFTKEYS

. +10 V Reference Detector

Displays the output of the +10 V reference from the A7 Analog Interface
assembly as a horizontal line along the top graticule. The analyzer must

~ be in a single-band sweep for the display to be valid.

Refer to “A7 Analog Interface Assembly” m Chapter 9 for additional
troubleshooting mforma.txon

DEscrirTION

RELATED
SOFTKEYS

' DisplaLys the output of the —10 V reference from the A7 Analog Interface

assembly as horizontal line at the bottom graticule. The analyzer must
be in a single-band sweep for the display to be valid.

Refer to “A7 Analog Interface Assembly” in Chapter 9 for additional
troubleshootmg information.

REF DETECT OR

REFDETECTOR 2 V Reference Detector

DESCRIPTION Displays the output of the 2 V reference produced on the A16
Processor/Video assembly as a horizontal line at the top graticule. If the
line is at the top graticule, the main ADC is adjusted correctly.

This routine uses the 2 V reference at the input MUX on the A16
assembly. Refer to Foldout 6-2, IF/Control Overall Block Diagram, for
the location of the input MUX.

Note During (PRESET), The analog-ground and 2 V signal are used to calibrate the

main ADC. The analog ground and 2 V reference at the input MUX are
‘ -used during calibration. If either signal is out of range, the ADC-GND FAIL or
ADC-2V FAIL error message is displayed.
RELATED
SOFTKEYS
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'AUXA Auxiliary A

DESCRIPTION

Displays the voltage present at the AUX A connector, A7J7, on the

A7 Analog Interface assembly. At present the AUX A function is not
used and no connection is made to A7J7. The AUX A input to the A16
Processor/Video assembly floats to a high positive voltage. When
is selected, a horizontal line above the top graticule line is displayed.

Calibration Key

DESCRIPTION

RELATED
SOFTKEYS

.(€AD) provides access to the softkeys for the self-calibration,
service-diagnostics, and service-calibration functions. A passcode is
© required for acc:ss to specific softkeys.

Refer to Figure 10-1 at the beginning of this chapter for the softkeys that
are available after pressing (CAL).

DESCRIPTION

Note

L

If both CAL FREQ and CAL AMPTD self-calibration routines are required,

perform the FREQ routine first.

The CALAHPTD softkey initiates an amplitude self-calibration routine.
Connect CAL OUT to the analyzer input before pressing

During the CA
displayed, indicati
performed by TAL

TD self-calibration routine, messages are sequentially
specific calibration activity. Each calibration
D is described below.

@ While CAL: AMPTD is displayed, the following calibrations are
performed:

o The amplitude error of each resolution bandwidth is corrected using
the 3 kHz resolution bandwidth is the amplitude reference. Each
amplitude error is then stored as a calibration factor.

o The center frequency error of each bandwidth is corrected.

o The top-screen reference level is calibrated using the amplitude of
the CAL OUT signal as a reference.

1. The amplitude of the detected 21.4 MHz IF signal is measured on
the A16 Processor/Video assembly.
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2.

3.

The Reference-Level-Calibration DAC on the A7 Analog Interface
assembly adjusts the gain of the IF Calibration Amplifier on the
A9 Third Converter assembly to correct the amplitude measured
on the A16 assembly.

After the A7 DAC adjusts the A9 output, fine amplitude
corrections are made with a digital offset of the video signal on
the A16 assembly.

The A7 DAC value and video offset are stored as correction
factors on the A16 assembly.

m While CAL: 3dB BW is displayed, the followmg calibrations are
. performed:

o The 3 dB and 6 dB EMI resolution bandwidths are measured.

o DACs on the A7 Analog Interface assembly adjust the bandwidth of
the LC and crystal filters on the All and A13 Bandwndth Filter
assemblies.

o The DAC bandwidth correction factors are stored on the A16
Processor/Video assembly.

s While CAL: ATTEN is displayed, the followmg calibrations are
performed: .

o The amplitude error of the 10 dB step gains on the A12 Amplitude
Control assembly and the 10 dB linear gains on the A14 Log
Amplifier /Detector assembly are corrected.

The 10 dB step gain on the A12 assembly is the amplitude
reference.

Step-gain and linear-gain errors are corrected with digital offsets
of the video signal on the A16 assembly.

The video offsets are stored as correction factdrs. _

o Amplitude errors for the A3A5 Input Attenuatdr are cbirectgd.

The 10 dB step attenuator is the amplitude reference.

Input attenuator errors are corrected with digital offsets of the
video signal on the A16 assembly.

The attenuator offsets are stored as correction factors.

"= While CAL: LOG AMP is displayed, the followmg calibrations are
performed:

0 The log fidelity is measured in 1 dB steps.

o Errors are corrected with digital offsets of the video signal on the
A16 assembly. '

o The video offsets are stored as correction factors.

If a failure occurs during this calibration routine, an error message is
displayed. Refer to Chapter 11 for the description of displayed error
messages.
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I Note Be sure to press CAL STORE after running the ?AL_ AHPD routine.

v

RELATED
SOFTKEYS

1

‘t?

DESCR"’TION '[CH retrieves the self-calibration correction factors from the area
of memory that retains data when the analyzer is turned off and places it
in working (volatile) RAM memory.

‘ Caution Pressing . CAI. .FETCH clears the correction-data-error flag and can permit
o erroneous data to be stored. Use 3 TCH' only for troubleshooting.
RELATED
SOFTKEYS
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EQ Calibrate Frequency

DESCRIPTION Q initiates the frequency self-calibration routine. Connect CAL
OUT to the analyzer input before initiating %AI::M q
Note It i ma.l for the FREQ UNCAL error message to appear briefly during

d .....

During the tz
- displayed, mdxc
‘performed by. ﬂ, ,

“ self-calibration routine, messages are sequentially
specxﬁc calibration activity. Each function
: is described below.

s Before the calibration routine starts, an instrument setup check is
performed.

The CAL OUT signal must be within 300 MHz +50 MHz and greater
than or equal to —45 dBm to pass the setup check. If the CAL OUT
signal is not present, the routine stops.

If the correction factors are in use, a frequency
offset may occur that prevents the CAL OUT signal from being found.
If desired, the instrument setup check can be bypa,ssed Enter the
~37 Hz passcode before pressing (cAD) and gw FREQ'.

Refer to the CAL SIGNAL NOT FOUND error message descnpti‘on in
Chapter 11 for more information.

» While CAL: SWEEP is displayed:
o The sweep ramp is calibrated.

o The values are stored as correction factors,
s While CAL: FREQ is displayed:

o Harmonics of the CAL OUT signal are used to a,dJust the start and
stop end-points for the A3A7 YTO.

0 The end-point values are stored as correction factors.
s While CAL: SPAN is displayed:

o The main-coil sweep sensitivity and span attenuator are adjusted for
LO spans greater than 10 MHz.

o The adjustment routine checks for three displayed signals: 0 Hz,
300 MHz, and 600 MHz. The test passes if all three signals are
found within a 750 MHz span.

s FM DAC Error Check:

o The analyzer changes the center frequency setting to move the
displayed signal four divisions.

o If the signal moves within +1.25 divisions of the expecfed display
position, the FM coil drive is within tolerance.
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s Instruments equipped with Option 102, AM/FM Speaker and TV Sync
Trigger, display the message CAL: FM GAIN + OFFSET. While CAL: FM
GAIN + OFFSET is displayed:

o The FM offset DAC is adjusted to position the signal at

center-screen. This calibrates the center screen-position so that it
represents an unmodulated signal.

o The top to bottom screen deviation of a demodulated FM signal,
referenced to center screen, is calibrated for a specific frequency
deviation.

s A demodulated signal with a 100 kHz frequency deviation is
. simulated using the CAL OUT signal and a center frequency step
of 100 kHz.

w The center frequency is stepped up and the FM gain is adjusted to
position the signal at top screen.

» The center frequency is stepped down and the FM gain is adjusted
to position the signal at bottom-screen. . .

If a failure occurs during this calibration routine, an error message is
displayed. Refer to Chapter 11, Analyzer Messages, for the description of
displayed error messages.

STORE. after running the CAL FREQ

Note
RELATED ‘CAL AMPTD
SOFTKEYS

CAL FREQ & AMPTD

TORE

AY CAL DATA

Softkey Descriptions 10-11



D. Calibrate Frequency and Amplitude

DESCRIPTION initiates both the frequency and amplitude

: AConnect CAL OUT to the analyzer input before
Note
RELATED

SOFTKEYS

DESCRIPTION

Note R.

. d : an Instrument Repair” in Chapter 6.
The hlgh band mixer in the A3A6 Dual-Band Mixer receives a mixer-bias
current from a DAC on the A7 Analog Interface assembly. The '
mixer-bias current must be adjusted for each frequency ba.nd to minimize
conversion loss in the A3A6 Dual-Band Mixer.

Note Use the YTF CAL cable when performing the ’ routine. Refer to

6 - Table 1-4 for the cable part number.

. The €A 3
‘optimum displayed-signal amplitude, using the 100 MHz COMB OUT
signal. The routine adjusts the bias current at several frequencies in each
band; an optim_' ias settmg for that band is then determmed Durmg

displays the sxgn mﬁphtude versus mixer-bias DAC setting.

The ~2001 passcode must be entered to activate the n%w
calibration routine. Enter the passcode before pressing the key.

10-12 Softkey Descriptions



Note The ‘-CAL YTF routine must be performed before running the * MXR.
routine. New frequency response correction constants must a.lso be generated
d whenever the CALMXR routine is used. Refer to the CAL MXR adJustment

routine in Chapter 2 for instructions on the use of the L
routines..

Once the X R routine is finished, the optimum bias-current value
for each frequency ‘band is displayed. The displayed values are the mixer
bias DAC setting multiplied by 16. The DAC values are automatically
stored as correction constants in nonvolatile memory on the A16
Processor/Video assembly.

RELATED
SOFTKEYS

DESCRIPTION "I‘ORE copies the correction factors from working RAM to the area
of memory on the A16 Processor/Video assembly that retains data after
the analyzer is turned off.

Caution If the correction factors are not stored, they will be lost when the analyzer is

. 0 turned off.

RELATED CAL- AMPTD

SOFTKEYS
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EBASE Calibrate Timebase .

DESCRIPTION ' A
Note Instruments equipped with Option 004, Precision Frequency Reference, do not
i use this softkey function.

. Use this softkey to change the setting of the 10 MHz reference (standard
timebase) DAC on A25 Counter Lock assembly.

* The —2001 Hz passcode must be entered to activate this function.

" The DAC controls the frequency of the internal 10 MHz oscillator over
‘a frequency range of approximately 65 ppm. At a 10 MHz nominal
frequency, one DAC count provides a resolution of less than 0.5 ppm.
The DAC has an adjustment range of 0 to 255.

Refer to the 10 MHz Frequéncy Reference Adjustment ~g£9$dgre in

Chapter 2 for further information on the use of 4 IMEB|
Note Be sure to press RE to store the timebase DAC setting.
RELATED ‘
SOFTKEYS

F- Calibrate YTF

2k

DESCRIPTION
Note | The user should perform the ;Z!:m ?;iroutine if there has been a large change
# " jn ambient temperature.

In band 1, amplitude accuracy, particularly frequency response, is a
function of how well the A3A2 YTF bandpass filter tracks the tuned
frequency of the analyzer. YTF tuning is controlled by DACs located

on the A7 Analog Interface assembly. {?2 minimizes amplitude
uncertainty due to YTF tracking by determining the optimum YTF DAC

settings. ‘
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‘ N;e

Use the YTF CAL cable when performing the ,CAL YTF. routine. Refer to
Table 1 4 for the cable part number.

" frequency spectrum and T

The SAL*YTF routine, using the 100 MHz COMB GEN OUT signal,

tunes the analyzer to two frequencies. The routine minimizes tracking
error by adjusting the YT'F coarse- a.nd fine-tune DAC settings for an
optimum dxsplayed-mgnal amphtude :

dlsplays the amplitude versus YTF

e

DAC setting.

The routine then sets the analyzer to sweep over the frequency range.
The YTF Span DAC is adjusted for the maximum swept-am de
response in each band. Dunng this part of the routine, TRACE A: displays

B displays the amphtude versus

the frequency spectrum, and T T
YTF span DAC setting.

Note

v

Be sure to press CALSTORE after running the ;C}LY!F routine.

RELATED

‘ SOFTKEYS

CAL STORE

-,CDARSE TUNE DAC Coarse Tune DAC

DESCRIPTION

RELATED
SOFTKEYS

Displays the analog output of the YTO coarse-tune DAC located on the
A7 Analog Interface assembly. The mnemonic for the control voltage is
C.TUNE. The instrument must be in a single-band sweep for the display
to be valid.

When COARSE TUNE. DAC is selected, a horizontal line is displayed in
the lower four divisions of the screen. The line represents the 0 V to
—10 V DAC output voltage. When the YTO DAC voltage becomes more

negative, the YTO frequency is increased, and the displayed line moves

lower on screen.

Refer to Chapter 7 for additional LO troubleshooting information.
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iCON ""‘TEST Confidence Test

Fahlilar

DESCRIPTION This test automates an informal, visual test that quickly checks the basic
operation of six IF and video functions. Each test checks for a simple
change in signal position when the'analyzer settings for the function

. under test are changed. Instrument specifications are not used as test
~ limits.
If a test failure occurs, the error message CONF TEST FAIL is displayed
. along with error messages for the failed test. Each check and its
- corresponding error message are described below.

1. Positive-Peak Detector Check and error message POS-PK FAIL.

The test checks switching for the positive-peak detector. The
noise-floor level should increase when switching from the sample
detector to the positive-peak detector.

The test detects the noise-floor increase by statistically comparing the
level of the noise floor for the positive-peak detector to the level for
the sample detector.

If the error message POS-PK FAIL is displayed, the mean of the data
- from the positive-peak detector is less than the mean from the sample
detector data.

2. Sample-Detector Check and error message SAMPLE FAIL.

The test checks switching for the sample detector. The peak-to-peak
amplitude of the noise floor for the sample detector should be wider
than the noise floor for the positive-peak detector.

The test detects the wider noise floor by statistically comparing the
_ peak-to-peak amplitude of the noise floor for the sample detector to
- the noise floor for the positive-peak detector.

If the error message SAMPLE FAIL is dispiayed the standard deviation
of the data from the sample detector is less than the standard
deviation of the data from the positive-peak detector.

3. Video-Bandwidth Check and error message VID-BW FAIL.

The test checks video-bandwidth switching by stepping the analyzer
‘from the widest video bandwidth setting to the narrowest.

The test detects switching activity by comparing the peak-to-peak
amplitude of the noise floor for each video bandwidth.

If the error message VID-BW FAIL is displayed, the peak- -to-peak
amplitude did not decrease when a narrower video ba,ndwndth was
switched on. '

4. Resolution-Bandwidth Noise Check and error message RES-BW NOISE
FAIL.

The test makes a relative comparison of noise-floor amplitude for each
resolution bandwidth.
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The test compares the noise-floor amplitude of each resolution
bandwidth to that of the next, narrower resolution bandwidth.

If the error message RES-BW NOISE FAIL is displayed, a decrease in

the noise floor amplitude did not occur when the test switched to the
narrower bandwidth. The test displays the narrower bandwidth as the
test failure and displays all bandwidths that fail.

5. A12 Step-Gain Check and error message STEP GAIN/ATTEN FAIL.

The test checks the switching of the step gains on the A12 Amplitude |
Control assembly. The test does not check step-gain accuracy.

The test steps the reference level from —~60 dBm to +30 dBm, in
10 dB increments, with the input attenuator set to 60 dB.

The test detects step-gain switching activity by comparing the
noise-floor level for each 10 dB step gain.

If the error message STEP GAIN/ATTEN FAIL is displayed, the displayed
noise level did not decrease when the reference level was changed.

6. 3 dB Resolution-Bandwidth Check and error message RES-BW SHAPE
FAIL. ’

The test checks the 3 dB resolution bandwidth of the 10 kHz, 30 kHz,
100 kHz, 300 kHz, 1 MHz, and 3 MHz bandwidth filters.

If the error message RES-BW SHAPE FAIL is displayed, the bandwidths
that are displayed with the error message are not within 20 %.
Resolution bandwidth accuracy is a characteristic, not a specification.

Check the failed bandwidths manually using the
softkey.

‘CORRECT ON:OFF Correction On/Off

DESCRIPTION

The analyzer corrects for variations in hardware performance in two
ways:

m Digital offsets of the video signal on the A16 Processor/Video
assembly.

" m Adjustment of the DAC control voltages provided by the A7 Analog

Interface assembly.

F: function affects only the digital offsets of the video

Signanj.. PPN et

The uncorrected performince of individual assemblies can be checked
by disabling the correction data. The following corrections are disabled
when CORRECT (OFF_is selected:

by the *CAL AMPTD self- cahbratlon routine.
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RELATED
SOFTKEYS

(] Bandwxdth-amphtude correction factors. New correction factors are
produced by the | D: self-calibration routine.

s Log-scale-fidelity actors. New correction factors are
produced by the CAL AMPTD- self-calibration routine.

s Input- attenuator gcorrec ion factors. New correction factors are

produced by the I 1 self-calibration routine.

a Bandwidth-centering correction factors. New correction factors are

produced by the ?i!. : ): self-calibration routine.

_'w Flatness-correction consta.nts. The original constants are placed in the

- analyzer memory at the factory. New constants must be generated
manually using the Frequency Response adjustment procedure in
Chapter 2.

"-m A12 Amplitude Control step-attenuator-correction constants. The

original constants are placed in the analyzer memory at the factory.
New constants must be generated manually using | the Cal Attenuator
Error Correction procedure in Chapter 2.

The CORRES
adjustment

. function does not affect the following DAC

® Resolution bandwidth corrections.
s Reference level amplitude correction.
m YTO frequency and span corrections.

u 10 MHz reference (standard timebase) DAC correction.

Refer to the ' description in this chapter and “Locating
RF/IF/LO Problems” in Chapter 6 when the displayed signal -exhxbxts
symptoms of exther low or high gain.
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DESCRIPTION

RELATED
SOFTKEYS

‘The softkey provides an adjustment for the horizontal display position.

CR 3& and use the A1A2 knob on the front panel
to adjust the display.

If the A1A2 knob is turned too far clockwise, the display will become
distorted. This is a normal response; simply readjust the knob
counterclockwise.

w If desired, press :’Eﬁ ‘

AR

ORE to retain the new display position.

DESCRIPTION

RELATED
SOFTKEYS

The softkey provides the following adjustment for the vertical display

position:

® Press ERTVER POSITION and use the A1A2 knob on the front panel
to adjust the display.

» If desired, press EA STRE to retain the new display position.

CRT HORZ POSITION

BEFIGLT AL DATH

Dics DACs

DESCRIPTION

Use %;Cg to change the DAC numbers of the span, YTO coarse-tune,

YTO fine-tune, and YTO FM tune DACs located on the A7 Analog
Interface assembly. The following terminator keys are used to select the
desired DAC.
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YTO Adjustment DAC | Terminator '
Selection Key

Span DAC (GHa)

YTO coarse-tune DAC | (MHz)

YTO finetune DAC | (&)

YTO FM tune DAC )

Press the following keys to select a YTO adjustment DAC

CAL

pOE #55 el

Press the terminator key for the desired DAC.

Each DAC may be set to any integer between 0 and 4095 using the A1A2
knob on the front panel. Use the (f) and GD keys to make large changes

in the DAC settings: .
u The (f) key increments the DAC setting in an even binary progression ‘
of 0,2, 4, 8, 16, ... , 4096.

s The ({[) key decrements the DAC setting in an odd binary progression
of 4095, 2047, 1023, 511, ... , 1.

Refer to Chapter 7 for additional LO troubleshooting mformatlon

RELATED
SOFTKEYS
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DEFAULT CAL DA‘I‘A Default Calibration Data

e

DESCRIPTION

The current correction-factor data is replaced in nonvolatile memory by
the factory-loaded default calibration data when fm:nm., TA.
used. The default data can be used only if a passcode, either —37 Hz or
—2001 Hz, has been entered.

There are two types of correction factors that are changed when the
default data is used:

" m Video offsets. They are used on the A16 Processor/Video assembly.

s DAC settings. They are used on A7 Analog Interface assembly.

|, the default
. Figure 10-2 provides the

After entering the passcode and pressing SDEI"

data can be viewed using i) _
screen display of the default-calibration data.

MISC-FREQ RL-VENR ERR BW-AMP LC-XTAL SGAIN RFATN

300000000 200
250000000 200
$1900000 200
20725000 200

0.000200000 200
0.000001010 200 0.00
1032000000 200 ©.00
1.000000000 200 0.00
0 200 0.00

0 293
0 253
0 25%
0 258
(I 3}
o 258
0 214
0 158
[ ]

0000000000
- Y- N-E-N-N-N-N- . N-]
00000 C0O0O0O0O0O
00000000
[ E-E-E-E-N-W-N-]
00000000

0 200 0.00
0.059500001 200 0.00
120 200 0.00

0 200 0.00

o 1 6,
0 258 NXXK
06 258 XXXXX
0 18> 23% XXXX
200 200 0.00 ©0.00 218 255 [X. XXXKXNXXX
500 200 ©.00 0.00 255 255 |X.XXXXXXXXX
65 (00" 0.00 ©0.00 O 255 X XXXXXKXXX

OOOOOOOOOOﬁQO
QOOOOOOOOOOOO
000000000000

¢ The volues indicotled ore notl defoult dota
ond are different for each onalyzer.

Figure 10-2. Default Calibration Data

The followm A16 video offsets are reset to zero when
AUL! ATA is used. Refer to Figure 10-2.

® Amplitude correction factors. Refer to the “ERR” column.
e o

‘“When the analyzer is calibrated using TD the correction
factors fine-tune the amplitude calibration of the reference level at top
screen.

Note

The top five entries in the “ERR” column are correction constants for the A12
Amplitude Control step-attenuators. They are not reset and are different for
each instrument.

s Bandwidth amplitude correction factors. Refer to the “BW-AMP”
column.
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@ A12 amplitude control step-gain correction factors. Refer to the
~ “SGAINS” column. ' .

m Input attenuator correction factors. Refer to the “RFATN™ column.

The followmg DACs are reset to predetermined values when
. is used. Refer to Figure 10-2. N

» Amplitude correction factors for the Reference Level Vernier. Refer to
the “RL-VENR” column.

When the analyzer is calibrated using m;wg@ngnp the correction

factors coarse-tune the amplitude calibration of the reference level at
top screen.

m Bandwidth correction factors. Refer to the “LC-XTAL” column.

w Correction factors for A3A7 YTO span error. Refer to “FM
SWPSENS” and “MAIN SWPSENS” in the “MISC-FREQ" column.

Default correction values for span error can offset the frequency ofa
displayed signal.

» Frequency correction factors for the A3A7 YTO. Refer to “FM
COILSENS” and “MAIN COILSENS” in the “MISC-FREQ” column.

Default YTO correction values can offset the frequency of a displayed
signal. '

a Frequency correction factor for the 10 MHz Frequency Reference
(standard timebase). Refer to the last entry of the “RL-VENR” .
column. Refer to the . description for more information.

Refer to the é‘lJISPL ’ description for more information about

the display of correction data.

RELATED
SOFTKEYS
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?IS?LA‘EAiLLjQAL',. DA_T_A Display Calibration Data

DESCRIPTION

locatxon of eax.h data column dxsplayed when usxng
Press (FRESET) to exit the data display.

MiSC-FREQ RL-VENR ERR BW=AMP LC-XTAL SCAIN RFATN
carre | ([ 200 |-1ee- ("fo.00 oJ2ss] [ o
: g S PO I IR aad N I OO
zéroFRe | 200 |-2¢8- g fooo| ¥ o [258]Z | |o.00] 10 Rer
42 st b
FASTSWP é{ 200 [-4dB- §< - o j258], 20
231 . st
sLowswe ‘s 200  |-808- >::».oo o {2s8]57 30
..... § havoel DS I OO
FM SWPSENS L 200 1848~ ~PhkHz -~ 0 : 40
uarn swesens o anD 0 -300Mz-| 0 . 50
-3 1 N it (O B Rttt el 1=%
weoswe | BND E -tkhz- | © z 10
FM COILSENS |~ < BND 2 o ~3uHz~ | O % 20
3 JEPS I PUDUURIY Lo T S P . <
GATCAL - 8ND 3 ~10kH2~-| 0 g 30
(")
0 & L BND 4 =30kHz2—-| O b4 40
MAIN COTLSENS 200 0.00 -100khz-| {258 TGAOFST
0 s 200 0.00 " losooknz- |288 TGDCORR
b s lt 1 1| R
PKOETOFS | 200 i | |o.colk ~IMHz- 2ss| & | |TexorsT
- * e U A
) 2 200 |5} fo.00 Y -3z - 255 gﬁ TGA SLOPE
. e e . -
1 200 0.00 TV 258 16F SLOPE
s RTXO DAC c.oo] | -12ommz-|  [288] | {vox sioee

Figure 10-3. Calibration Data Map

The following text describes each column of correction data illustrated

in Figure 10-3. The sections of Figure 10-3 that contain numbers retain
data that is the same for all analyzers; the data is stored in memory at
the factory and cannot be changed.

s MISC FREQ. These miscellaneous frequency correction values correct
for variations in instrument hardware performance.

= RL-VENR. The reference-level-vernier error corrections are DAC
values that calibrate the reference level at top-screen during the
CAL 'AMPTD self-calibration routine.

The first five entries are fixed constants.

The second five entries provide a coarse gain-adjustment of the A9
Third Converter assembly. Only one DAC value is produced by the
calibration routine and is duplicated for all five entries.

The A7 Analog Interface assembly uses the DAC value to adjust the
gain of the A9 assembly. The DAC adjustment range is from 0 to 255.
The higher the DAC value, the greater the gain on the A9 assembly.
Refer to the CAL AMPTD softkey description for more information.
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on the A25 Counter Lock assembly. Refer to the 10 MHz Reference

® RTXO DAC. The DAC value adjusts the 10 MHz frequency reference ’
(Standard) adjustment procedure in Chapter 2.

® ERR. These error corrections are mathematical offsets of the digitized
video signal on the A16 Processor/Video assembly.

The first five entries in the “ERR” column are correction constants
that correct amplitude errors for the calibration attenuators on the
- Al2 Amplltude Control assembly Currently, the entry for the 16 dB
. attenuator is not used.

The calibration attenuators are the amplitude reference for the

m’fé self-calibration routine. The five constants are stored

in nonvolatile memory initially at the factory. The constants can

be retrieved from, and restored to, nonvolatile memory using the
procedures in “Backing-Up Analyzer Correction Constants” in
Chapter 9. When required, new constants are produced using the Cal
Attenuator adjustment procedures in Chapter 2.

Refer to the ?S“ Yyi softkey description for more information about
the calibration attenuators on the A12 assembly.

The second five entries in the “ERR” column are one correction factor
that.provxdes a fine adjustment of the reference-level during the

. D' self-calibration routine. The calibration routine produces
one vxdeo offset and stores it for all five entries.

_ The video offset is used to make a fine reference-level adjustment after .
. a coarse reference-level adjustment is done using the DAC correctlon
values from “RL-VENR".

= BW-AMP. The bandwidth amplitude corrections are mathematical
offsets of the digitized video signal on the A16 Processor/Video
assembly. Refer to the CA : ) softkey description for more
information. - ' '

m LC-XTAL. The A7 Analog Interface assembly uses these DAC values
to adjust the bandwidths of the 21.4 MHz crystal and LC bandwidth
filters on the A1l and A13 Bandwidth Filter assemblies. The
<) M{PTD self-calibration routine produces DAC values that adjust
each bandwidth to within 20 %.

The 9 kHz and 120 kHz entries are for the 6 dB EMI resolution
bandwidths. All other entries are for the 3 dB resolution bandwidths.

softkey description for more information.

8 SGAIN. The step-gain and linear-gain corrections are mathematical
offsets of the digitized video signal on the A16 Processor/Video
assembly.

The first six entries in the “SGAIN” column are for the 10 dB.__step
gains on the A12 Amplitude Control assembly. The :C

self-calibration routine uses the 10 dB step gain as an na '
reference while calibrating the step gains.
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RELATED
SOFTKEYS

The last four entries in the “SGAIN” column are for the 10 dB linear
gains on the A14 Log Amplifier assembly.

Refer to the AHPTD softkey description for more information
about the calibration of the step-gain and linear-gain stages. Refer to
“IF Section Gain Control” in Chapter 8 to identify the gain stages that
are in use for a given reference-level setting.

s RFATN. The input attenuator corrections are mathematical offsets
of the digitized video signal on the A16 Processor/Video assembly.
The 10 dB attenuator step is the amplitude reference used by the
g TD_self-calibration routine while calibrating the input

attenuator. Refer to the D softkey description for more

" information about the calibration of the input attenuators.

Refer to “Cou:rol of the A3AS5 Input Attenuator” in Chapter 7 to
identify the aitenuators that are in use for a given input attenuation
setting.

DROOP_Droop

DESCRIPTION

RELATED
SOFTKEYS

Droop disables the reset of the peak detector on the A16
Processor/Video assembly after each analog-to digital conversion. When
an impulse signal is applied, the decrease, or droop, in the peak-detector

.output is visible. The peak detector will charge up to the peak value of

the input signal and then its amplitude will decrease over time.

Refer to the “Locating an RF/LO/IF or Video Problem” in Chapter 6
for additional troubleshooting information about the peak detector.
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L

DESscRIPTION

LATNESS Edit Flatness

SRRSO I L

. Note

L.

To safeguard the current flatness-correction constants, refer to “Backing Up
Analyzer:Correction Constants” in Chapter 9 before using this function.

RELATED
SOFTKEYS

.  | To edit theﬂ t

: :.h[;he ﬂatness-co;rectioh constants can be viewed or modified using

before proceeding to gf M

e
TR AR

d ta, enter the -2001 Hz passcode, press and

appears, and thé flatness data is ready fo} edltmg

2. Use the A1A2 knob, the (ff) key, or the (J] key to mov'e.along the
frequency band of the analyzer.

" 3. Enter the amplitude offset for the desired frequency point and
terminate the entry w1th —dBm ] or +dBm

4. Store the flatness constants by pressing ; :ST ; the
new correction constants are stored and an instrument preset is
performed.

® Exit the routine at any time by pressing ¥ 't no changes are made
to the existing correction constants and an instrument preset is
performed.

Refer to the Frequency Response adjustment procedures in Chapter 2 for
complete instructions related to the flatness-correction constants.
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szr;cv'rz TITLE Execute Title

DESCRIPTION Use EXECUTE TITLE to execute remote progra.mmmg commands that

have been entered from the front-panel using Lt ITLE Refer to
the HP 8594A/8595A Installatzog and Venﬁcatton Manual for more
information about ’C_u' %

RELATED
SOFTKEYS

IT. Exit

DESCRIPTION Use EXIT to withdraw from a softkey function. No changes are made
‘ thhm the functmn and an instrument preset is performed.

RELATED
SOFTKEYS

UNE DAC Fine Tune DAC

DESCRIPTION Displays the output of the YTO fine-tune DAC produced on the A7

. Analog Interface assembly. The analyzer must bei _smgle-band
sweep for the display to be valid. When ’I-'INE "TUNE.DAC is selected, a
horizontal line is displayed in the lower four divisions of the screen. The
line represents the 0 V to —10 V DAC output voltage. When the YTO
DAC voltage becomes more negative, the YTO frequency is increased,
and the displayed line moves lower on-screen.

Refer to Chapter 7 for additional LO troubleshooting information.

RELATED cOARSE “TUNE. Dac
SOFTKEYS
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S DiTA_ Flatness Data

DESCRIPTION Provides access to the softkeys used for viewing or editing the flatness
' correction constants. The —2001 Hz passcode is required when editing
the correction da.ta

RELATED
SOFTKEYS

DESCRIPTION Displays the output of the FM Coil Driver produéed on the A7 Analog
. Interface assembly.

Perform the following steps to observe the output of the FM coil driver
For the FM spans (LO spans less than or equal to 10 MHz):

1. Activate before pressing to select the ,,
function.

2. Press

to display a positive-going ramp.

3. Adjust the span setting while observing the displayed ramp. The
slope of the ramp increases as the span is increased.

‘Due to quantization errors, the display appears flat for LO spans less
than 500 kHz. For the main-coil spans (LO spans greater than 10 MHz)
the display is a flat line.

Refer to Chapter 7 for additional LO troubleshooting information.

RELATED
SOFTKEYS
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® FM GAIN FM Gain

Note

v

This function is available for instruments equipped with Option 102, AM/FM
Speaker and TV Sync Trigger, only.

DESCRIPTION

Thié softkey duplicates the functions of the FM¥:GA N key that is accessed

using M GATN. adjusts the top-to-bottom screen deviation
of a demodulated FM signal, referenced to center-screen. The

REQ self-calibration routine calibrates the FM screen deviation and
ation offset.

[ to do a functional check of the demodulation circuitry.

The OUT signal can be used in place of a FM modulated signal

source.

1. Connect the CAL OUT signal to the analyzer input and make the
following instrument settings: '

PRESET
FREQUENCY

2. Press the following keys:

DEMOD

center-screen.

3. Set the maximum deviation from center screen by entering 500 kHz
using the data keys, the A1A2 knob, or the @) and () keys.

4. Simulate a 500 kHz modulated signal by pressing the following keys:
@
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-. AIN is functioning correctly, the displayed signal is deflected
from center screen to bottom screen as the center frequency is stepped
-up 500 kHz from the original center frequency setting.

5. Press the (J[) key twice. The displayed signal moves from
- bottom-screen to top-screen as the center frequency is stepped down
500 kHz from the ongmal center frequency

RELATED.
SOFTKEYS

M. OFFSET. FM Offset

[ iNR ok ]

Note This function is available for instruments equipped thh Option 102, AM/FM
# Speaker and TV Sync 'l‘ngget, only.
DESCRIPTION SE‘I" to adjust the horizontal trace for center-screen with

no modulation on the carrier. This function is useful for adjusting the
carrier offset when F. N is set for a modulated signal with a small

frequency deviation. The ¢ self-calibration routine calibrates an
. initial center-screen offset.

Use FN OFFSET to do a functional check of the demodulation circuitry.
The CAL OUT signal can be used in place of an unmodulated carrier
signal.

1. Connect the CAL OUT signal to the analyzer mput and make the
following instrument settings:

................................. 300 MHz

.......................................... 0 Hz

U P PP UURR 5 B

............................. verr =20 dBm
2. Press the following.keys:
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RELATED
SOFTKEYS

* 3. Adjust the position of the horizontal trace to center-screen using the
A1A2 knob.

4. To calculate the actual frequency offset in kHz, multxply the displayed
value by 300.

DEMOD

FM_SPAN FM Span

DESCRIPTION

RELATED
SOFTKEYS

Displays the FM_SPAN signal from the Span Dividers on the A7 Analog
Interface assembly.

Perform the following steps to observe the FM- SPAN signal for FM
spans (LO spans less than or equal to 10 MHz):

1. Activate before pressing to select the I-'MSPAN function.

2. Press 'FM SPAN to display a negative-going ramp.

"3. Adjust the span setting while observing the displayed ramp. The

slope of the ramp increases as the span is increased.

Due to quantization errors, the display appears flat for LO spans less
that 500 kHz.

For the main-coil spans (LO spans greater than 10 MHz) the display is a
flat line.

Refer to Chapter 7 for additional LO troubleshooting information.
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FREQ DIAG Frequency Diagnostics

* DESCRIPTION Displays, in real-time, frequency diagnostic information for the LO
section. Refer to Figure 10-4 for the location of each block of frequency

~ data.

O w

= o Q = | Y

J

i G A B H J c D £ F
REF \ u& Aleu VL L) I / / / / FREQ
PEAK BTl = DIAG
LOG \E C
;g/ & ~ d SETPLL
OUTDAC
FRO 0ISC
NHORM OFF
wA SB
SC £
CORR
, WORE 5
CENTER 300.000 MHz . SPAN 0 H2
RES BW 3 Wiz VBN 1 MH: SWP 40 maec

Figure 10-4. LO Frequency Diagnostic Data Display

The calculated coarse-tune DAC value.
The desired sampling-oscillator harmonic.

The error, in Hz, between the sampler IF frequency (H)
and the actual frequency counted at the sampler IF,

The actual coarse-tune DAC value (0 to 4095). -
The actual fine-tune DAC value (0 to 4095).

| The actual extra-fine-tune DAC value (0 to 4095).

The sampling-oscillator frequency in Hz.
The sampler IF frequency in Hz.

Multiply this value by the main-coil sensitivity (J)
to yield the FM coil sensitivity in bits/Hz.

The main-coil sensitivity in bits/Hz.

Refer to Chapter 7 for additienal LO troubleshooting information.

RELATED
SOFTKEYS
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DESCRIPTION

Indicates the status of the frequency discriminator as a function of LO
span.

s In LO spans less than or equal to 10 MHz, HORM should be underlined,
indicating the discriminator is in use.

a In LO spans greater than 10 MHz, OFF should be underlined,
indicating the discriminator is not in use.

DESCRIPTION

CTOR Ground-Reference Detector

Displays the output of the analog-ground reference produced on the A16
Processor/Video assembly. A horizontal line at the bottom graticule line
indicates that the ADC is adjusted correctly. The ground reference is
produced on the A16 Processor/Video assembly.

The CAL HP ) self-calibration routine uses the analog-ground reference

to calibrate the bottom-screen level of the main ADC on the A16
Processor/Video assembly.

Note

v

During the analog-ground and +2 V signal are used to calibrate the
main ADC. The analog ground and 2 V reference at the input MUX are used
during calibration. If the signals are out of range, the ADC-GND FAIL or ADC-2V
FAIL error messages are displayed.

RELATED
SOFTKEYS

CAL AMPTD

DESCRIPTION

NUM Identification Number

Selects the identity of the spectrum analyzer. There is one firmware

set for the HP 8592B, HP 8593A, HP8594A, and HP 8595A spectrum
analyzers. By selecting the appropriate identification number (IDNUM),
the firmware configures the analyzer to the proper frequency range and
analyzer functions.

The following table shows the relationship between the IDNUM and the
spectrum analyzer model number.
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IDNUM Spectmvanalyzer
3 | HP 8592B/8593A
4 | Hpssea
5 HP 8595A

Refer to “Analyzer Recovery after a A16 Memory Loss” in Cha.pter 9.

RELATED
- SOFTKEYS

: Initialize Flatness

DESCRIPTION Prepares the analyzer memory for the entry of new flatness correction
constants. The —2001 Hz passcode is required and must be entered

before pressing (cAL).

L‘r performs the following functxons

m Sets up the start frequency, stop frequency, and step size of the
frequency-response-correction points up to 6.5 GHz.

m Initializes A16 memory by entering a default value of 0 dB into
memory for all frequency points.

'{ is pressed.

'Caution The current flatness-correction constants are lost when

RELATED
SOFTKEYS
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MAIN_COIL DR Main-Coil Drive

DESCRIPTION

RELATED
‘SOFTKEYS

Displays the output of the main-coil driver produced on the A7 Analog
Interface assembly. The instrument must be in a single-band sweep for
the display to be valid.

Perform the following steps to observe the output of the main-coil driver:
1. Activate either or CE

2. Ptess to select the : L

3. Change either the span or center-frequency setting and observe the

displayed signal.

m When the span setting is increased (For LO spans greater than
10 MHz), the positive slope of the displayed ramp increases.

" Due to quantization errors, the display appears flat for LO spans
less than 500 MHz.

® When the center frequency setting is increased within a band, the
vertical position of the ramp moves up the screen. The vertical
position of the ramp is a function of the YTO tune frequency.

The combination of the ramp slope and vertical position represents a
voltage that is proportional to the current in the A3A7 YTO main coil.

Refer to Chapter 7 additional LO troubleshooting information.
¥M COTL DRIVE

MAIN SPAN Main Span

DESCRIPTION

Displays the main-coil-span signal, MC_SPAN, from the span dividers
on the A7 Analog Interface assembly. The instrument must be in a
single-band sweep for the display to be valid.

Perform the following steps to observe MC_SPAN for the main-coil spans
(LO spans greater than 10 MHz):

1. Press (SPaN) - before pressing (CAL)-
2. Press MAIN SP

| to display a negative-going ramp.

3. Adjust the span settmg while observing the displayed ramp. The
slope of the ramp increases as the span increases.

Due to quantization errors, the display appears flat for LO spans less
than 100 MHz. For FM coil spans (LO spans less than or equal to
10 MHz), the display is a flat line.

Refer to Chapter 7 for additional LO troubleshooting information.
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RELATED

SOFTKEYS
MIXER: BIAS DAC Mixer-Bias DAC
DESCRIPTION Displays the output of the mixer-bias DAC from the first-converter driver
" on the A7 Analog Interface assembly. This DAC provides a bias current
for the high-band mixer in the A3A6 Dual-Band Mixer. The instrument
-must be in a single-band sweep for the display to be valid. '
) ‘The top four display divisions represent the DAC range of 0 V to +10 V.
" A horizontal line, representing the DAC output voltage, is displayed
" within the top four divisions. The DAC voltage should not change within
a frequency band.
Refer to Chapter 7 for additional troubleshooting information.
RELATED EiL xR
SOFTKEYS

A T ke

‘DESCRIPTION Peaks the YTF preselector by manually adjusting the YTF fine-tune
DAC. The front-panel entry range for the DAC is from 1 to 3§40.
The analyzer firmware adds the entered value to an 8-bit value (0 .to
955), yielding a result between 1 and 4095. This result then drives the
12-bit YTF fine-tune DAC. o .
Note Use either or PRES] AULT; to set the PRESELZDAC! to an initial
d value of 2048. ' B
RELATED

SOFTKEYS
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DESCRIPTION

RELATED
SOFTKEYS

7,

{IN ON-DFF: Quasi-Peak GAIN On/Off

rane
T

)

DESCRIPTION ‘OFF amplifies the video signal ten times (20 dB).

Note The reference level offset is not changed. The marker readout and reference
i Jevel readout must be divided by 10 to obtain the correct amplitude readout.

RELATED

SOFTKEYS

QPD OFFSET

QPD OFFSET Quasi-Peak Detector Offset

DESCRIPTION Sets the offset of the quési-peak detector.
Note For accurate quasi-peak measurements, SET should be set to a
1 value of 29. The quasi-peak detector offse t to a value of 29 by pressing
$ =
RELATED
SOFTKEYS
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DESCRIPTION

RELATED
SOFTKEYS

'Sewi,ce Calibration

DESCRIPTION " ‘Provides access to the service-softkey functions.
RELATED Refer to Figure 10-1.

SOFTKEYS

IAG Service Diagnostics

DESCRIPTION Provides access to the service-diagnostic softkey functions. For selected
service softkeys, an abbreviation for the active service function appears
in the detector display block. The display block is located in the upper .
left-hand corner of the display. '
RELATED Refer to Figure 10-1.
SOFTKEYS '

. OR Set Attenuator Error

sty

.DESCRIPTION

Note To avoid losing correctlon constant data, make a back ' of all correction

DISPLAY CAL DATA and

et el S e
) f‘. for the location of the correction data.

The step attenuators on the A12 Amg_;t e Control assembly are the
relative amplitude reference for the £ ¢ routine. Four of the
five step attenuators (the 1 dB, 2 dB 4 dB and 8 dB steps) are used.
Currently, the 16 dB attenuator step is not used.

If the factory-loaded attenuator-correction constants are no longer valid,
new attenuator-correction constants must be developed for the following

circumstances: .
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RELATED
SOFTKEYS

@ A new Al12 Amplitude Control assembly is installed.
® A new Al6 Processor/Video assembly is installed.

® The battery-backed nonvolatile memory contains errors caused by any
one of the following:

o A dead BT101 battery.

o Correction data accidentally altered by the user after he has entered
the passcode and gained access to the

o Defective hardware on the A16 assembly.

Use the “Cal Attenuator Error Correction” section of Chapter 2 to
_ characterize the four attenuator steps and produce new attenuator

correction constants.

Enter the new correction constants into A16 RAM with the following
procedure:

1. Press the following keys:
G
(FrERERED) 2001 (@D

SET ATTN ERROR
2. The data-entry instruction for the 1 dB step, ENTER CAL ATTEN ERROR

1, is displayed in the active-function block, just below the active entry
for the reference-level-offset value, REF LVL OFFSET. '

3. Enter the characterization data for the 1 dB, 2 dB, 4 dB, and 8 dB
steps, with a 0.01 dB resolution for each entry.

4. Terminate each entry with either the (+d8m) or (—d8m) key

5. Enter the original factory value, or a default value of 0 dBm, for the
16 dB step.

After each entry the characterized value is displayed, with
0.1 dB resolution, to the left of the graticule, followed by the
offset-reference-level 1nd1 cator, OFFSET.

awnng e S p———.,

Ifdesu'ed use DISP I‘.A'

TA to review the new attenuator-
01 dB resolution. Refer to
- for an explanation of the displayed calibration data.
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'SETPLL-DUTDAC: Set PLL Out DAC
DESCRIPTION Allows the sampling-oscillator frequency to be set manually. Use the
following steps to change the sampling-oscillator frequency.
1. Diyide the desired sampling-oscillator frequency by 150 kHz.
2. Enter the value and press (ENTER).
Refer to Chapter 7 for additional LO troubleshooting information.
RELATED e |

- SOFTKEYS

ITS Store Power-On Units

AT

DESCRIPTION Allows the user to change the amplitude display units that appear at
instrument power-on or when is pressed. The units must be
changed for both log and linear mode.

The following amplitude display units can be selected: dBm, dBmV, dBuV,
‘Volts, and Watts. For example, press the following keys to set the
analyzer power-on units to read out in dBmV in log mode and volts in.
linear mode. '

CEED

~2001 @

(AMPLITUDE ) SCA

~ Note
; calculatnons based on a 50Q system. Changing INPUT. § WM : does not affect the
d input impedance of the analyzer. '

To return the analyzer to .the standard power-on settings, use the
procedures in “After Replacing the A16 Processor/Video Board
Assembly” in Chapter 3.
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DESCRIPTION

Note

v

After entering new flatness-correction constants, use % t
store them in nonvolatxle memory.

RELATED
SOFTKEYS

DESCRIPTION Disables the two 20-dB step-gain amplifiers on the A12 Amplitude
Control assembly. While disabled, the A12 assembly provides the same
gain for all reference-level settings of —10 dBm and below. The two
amplifiers are disabled as part of the A14 Log Amplifier adjustment

procedure in Chapter 2. Use (PRESET) to reset the step-gain amplifiers.

SWEEP RAMP Sweep Ramp
DESCRIPTION Displays the RAMP signal from the Sweep-Ramp Generator on the A7
Analog Interface assembly.

The RAMP signal has a range of ~10 V to +10 V. A positive-going ramp
extending from the lower-left corner of the screen to the upper-nght
corner represents a normal RAMP signal.

Refer to Chapter 7 for additional troubleshooting information.
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DEscRrirTiON Displays the output of the sweep-time DAC, SWP_DAC, from the
' sweep-ramp generator on the A7 Analog Interface assembly. The top
. graticule represents +10 V and the bottom represents —10 V.

The instrument must be in a single-band sweep for the display to be
valid.
The sweep times are grouped into three ranges:
A "w20 milliseconds to less than 300 milliseconds.
L 300;milliseconds' to less than 6 seconds.
“m 6 seconds to 100 seconds.

Within each range, a negative voltage is displayed and becomes more
negative as the sweep time is decreased.

Refer to “A7 Analog Interface Aséembly” in Chapter 9 for further
troubleshooting information.

o -

RELATED
SOFTKEYS

SE Verify Timebase

IR

DESCRIPTION
Note Instruments equipped with Option 004, Precision Frequency Reference, do not
d use this softkey function. '
Allows the DAC value for the 10 MHz timebase to be chang@'d
temporarily. Either the —37 Hz or the —2001 Hz passcode must be
entered to activate this function.
This function is used to verify the settability specification
for the timebase. Refer to the 10 MHz Reference
.Accuracy (Standard Timebase) verification test in the
HP 8594A/8595A Installation and Verification Manual.
RELATED s :
SOFTKEYS
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@ 3 FIVETUNE DiC Extra-Fine Tune DAC

DESCRIPTION Displays the output of the YTO extra-fine-tune DAC, FM_TUNE, on the
A7 Analog Interface assembly.

The instrument must be in a single-band sweep for the display to be
valid.

The lower four divisions of the screen represent a 0 to ~10 V output
range. Midscreen represents 0 V and bottom- screen represents -10V.

The DAC voltage level is displayed as a horizontal line within the four
divisions.

‘Refer to Chapter 7 for additional LO troubleshooting information.

it

RELATED
SOFTKEYS

DRIVER YTF Driver

DESCRIPTION Displays the output of the sample-and-hold circuit in the YTF span
‘ divider and driver on the A7 Analog Interface assembly. This signal is
then converted to a current to drive the YTF.

The instrument must be in a single-band sweep for the display to be
valid.

The lower four divisions of the screen represent a 0 to —10 V output -
range. Midscreen represents 0 V and bottom-screen represents -10 V.

A ramp is displayed for all spans except zero span. In zero span, a
horizontal line is displayed. '

The displayed voltage is the sum of the YTF fine-tune DAC, YTF
coarse-tune DAC, and YTF span voltages. The voltage becomes more
negative as the tuned frequency increases.

‘Refer to Chapter 7 for further troubleshooting information.

B

RELATED
SOFTKEYS
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OARSE YTF Tune Coarse

DESCRIPTION Displays the output of the YTF coarse-tune DAC produced on the A7
Analog Interface assembly.

1 he instrument must be in a single-band sweep for the display to be valid.

* The lower four divisions of the screen represent a 0 to —10 V output
range. Midscreen represents 0 V and bottom-screen represents —10 V.

~ The DAC voltage level is displayed as a horizontal line within the
four lower divisions. The voltage becomes more negative as the center
frequency is increased. Refer to Chapter 7 for further troubleshooting

information.
= s s e

RELATED
SOFTKEYS

DESCRIPTION Displays the output of the YTF fine-tune DAC on the Analog Interface
assembly. This DAC voltage provides only fine adjustment of the YTF
tuning; there is no direct correlation between the DAC voltage and the
center-frequency setting.

The instrument must be in a single-band sweep for the display to be
valid. '

The lower four divisions of the screen represent a 0 to -10 V output -
range. Midscreen represents 0 V and bottom-screen represents ~10 V.

The DAC voltage level is displayed as a horizontal line wnthln the four
lower divisions.

Refer to Chapter 7 for further troubleshooting information.

RELATED
SOFTKEYS

10-44 Softkey Descriptions



® YTF SPAN YTF Span
DESCRIPTION Displays the output of the YTF span divider, YTF .SPAN, on the A7
Analog Interface assembly.

The analyzer must be in a single-band sweep for the display to be valid.
The swept range of the A3A2 Switched YTF cannot exceed 7 GHz.

Perform the following steps to observe YTF SPAN:

_ 1. Press (SPan) - before pressing (CAL).

YTF.SPAN to display a negative-going ramp, centered about the
center horizontal graticule.

3. Adjust the span setting while observing the displayed ramp. The
slope of the ramp increases as the span is increased.

4. Press X X"N after each change in span setting.
For spans of less than 200 MHz, the dxsplay appears flat, due to
quantization errors.

Refer to Chapter 7 for further troubleshooting information.

RELATED ¥IF. TU“ECOARSE
SOFTKEYS .

‘ ¥TF. DRIVER

Softkey Descriptions  10-45



11

Analyzer Messages
f
Introduction

Refer to this chaptér for information about hardware-error and informational messages that
are displayed when a problem with the operation of the analyzer occurs.

Refer to the AP 8594 /85954 Installation and Verification Manual for information about
user-created error messages.

Interpreting Analyzer Messages

The analyzer firmware displays error messages and informational prompts to warn the user of
instrument failure or improper use.

There are three types of messages: hardware-error messages (H), informational messages (M),
and user-created error messages (U).

» Hardware-error messages indicate that the firmware has detected a fault in the analyzer
hardware.

@ Informational messages provide prompts or messages to inform the user of the analyzer
status during a specific routine. .

a User-created error messages indicate the analyzer is being used incorrectly. They are usually
generated during remote operation. :

Chapter Organization

Each analyzer message is listed in alphabetical order. The following information is provided,
where applicable:

» The message type, identified by an H, M, or U.

@ An operational definition for each analyzer message.

m The related analyzer assembly, or assemblies, that is the likely cause of the problem defined
by the hardware-error message.

s Relevant troubleshooting hints.
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ADC-GND FAIL (H)

Description

During an instrument preéet, the analog-td-digital converter reading for ground on the A16
Processor/Video assembly is outside the test limit. An instrument preset routine is also
performed during the self-calibration routines.

Related Assemblies

A7 Analog Interface, A8 Power Supply, A15 Motherboard, A16 Processor/Video, assemblies
installed in the ca,rd cage

Troubleshooting Hints

The +15 V and —15 V supplies from the A8 Power Supply can cause this error message. If
the power-supply LEDs for both power supplies are on, check that the supplies are within
tolerance using the test. points on the A16 Processor/Video assembly. If the supplies are not
within tolerance, refer to “Problems at Instrument Power-Up” in Chapter 6.

A voltage greater than +10 V dc on pins 1, 3, 5, 7, or 31 of A16J1 can cause this error
message. Refer to Figure 11-1 for the numbering order of the A16J1 connector pins that are
accessible from the component side of the A16 assembly. If a voltage greater than +10 V is

- present on any one of the A16J1 pins indicated, use Table 11-1 to locate the source of the

€rror message.
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Figure 11-1. A16J1 Connector-Pin Orientation

Table 11-1. Possible Cause of the Error Message “ADC-GND FAIL”

Al6]1
Pin Number Possible Error-Message Source
1 Al4 Log Amplifier assembly
An assembly installed in the card cage
3 An assembly installed in the card cage
5 An assembly installed in the card cage
7 A16 Processor/Video assembly
An assembly installed in the card cage
Signal incorrectly applied to the AUX VIDEO output
3 A7 Analog Interface

Before removing the A16 Processor/Video assembly, check all assemblies that are identified in
Table 11-1.

1. Turn the instrument power off and remove each assembly, one at a time.
2. Turn the instrument on.

a If the ADC ground fault remains, the instrument preset at power-up displays the error
message.

» If the error message goes away, the last assembly removed is the cause of the problem.
» If the error message remains after the removal of all related assemblies, suspect the A16
assembly.
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An ADC ground failure can also be checked manually, using the service diagnostic

ADC-TIME FAIL (H)

Description

During an instrument preset, the time between analog-to-digital conversion readings is greater
than the test limit. An instrument preset routine is also performed during the self-calibration
routines. :

Related Assemblies .
Al6 Processor/Vidéo

Troubleshooting Hints

If the instrument does not sweep, and all other instrument functions are normal, the probable
cause of the error message is a defective A16 Processor/Video assembly.

ADC-2V FAIL (H)

Description

During an instrument preset, the analog-to-digital converter reading for the +2 V reference on
the A16 Processor/Video assembly is outside the test limit. An instrument preset routine is
also performed during the self-calibration routines.

helated Assemblies

A8 Power Supply, A15 Motherboard, A16 Processor/Video, assemblies installed in the card
cage :

Troubleshooting Hints

The +15 V and —15 V supplies from the A8 Power Supply can cause this problem. If the
power-supply LEDs for both supplies are on, check that the supplies are within tolerance
using the test points on the A16 processor assembly. If the supplies are not within tolerance,
refer to “Problems at Instrument Power-Up” in Chapter 6.

A voltage greater than 410 V dc on pins 1, 3, 5, 7, or 31 of A16J1 can cause this error
message. Refer to Figure 11-2 for the numbering order of the A16J1 connector pins that are
accessible from the component side of the A16 assembly. If a voltage greater than +10 V is
present on any one of the A16J1 pins indicated, use Table 11-2 to locate the source of the
error message.
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Figure 11-2. A16J1 Connector-Pin Orientation

Table 11-2. Possible Cause of the Error Message “ADC-2V FAIL”

Al16]1
Pin Number Possible Error-Message Source
1 Al4 Log Amplifier assembly
An assembly installed in the card cage
3 An assembly installed in the card cage
5 An assembly installed in the card cage
7 A16 Processor/Video assembly
An assembly installed in the card cage
Signal incorrectly applied to the AUX VIDEO output
31 AT Analog Interface assembly

Before removing the A16 Processor/Video assembly, check all assemblies that are identified in
Table 11-2.

1. Turn the instrument power off and remove each assembly, one at a time.
2. Turn the instrument on.

a If the ADC 2 V fault remains, the instrument preset at power-up displays the error
message.

s If the error message goes away, the last assembly removed is the cause of the problem.
s If the error message remains after the removal of all related assemblies, suspect the A16

a§sembly.
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® YTF and PEAKING appear during the ;cu.

Check the ADC 2 V Reference Voltage on the A16 assembly. Refer to
HP 8590 Series Component-Level Information for the location of the 2 V reference
circuit in the analog-to-digital function block.

reference failure can also be checked manually, using the service diagnostic

CAL:... (M)

Description

&8

During the £ TAL * self-calibration routines, messages are sequentially
displayed, md:catmg'that the routme is progressing:

® SWEEP, FREQ, and SPAN appear during the Gi

qQ routine. FM GAIN + OFFSET also

appears for instruments equipped with Optxon 102, AM/FM Speaker and TV Sync Trigger

or Option 103, Quasi-Peak Detector/Demodula,tor

PO 0%

® MIXER BIAS and PEAKING appear durmg the 32

Refer to the CA
10 for further information.

b i

R

Note It is normal for the FREQ UNCAL error message to appear briefly during

Troubleshooting Hints

If the firmware detects a problem during the self-calibration routine, the routine will stop
and display an error message (H). Refer to the appropriate error-message descnptxon in this
section.

CAL: DATA NOT STORED
CAL AMP NEEDED (U)(H)

Deserlption

The current correctxon-factor data is the default calibration data. The instrument firmware
prevents the default data from being stored thle the default data is in use, a flag is set. If
e is disabled. Successful

Related Assemblies
A16 Processor/Video
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‘ Tro“hleshgoung Hints
Perform the %
after pressing

REQ , CA CAL YTF routines. If the error message reappears
RE,, the TAL AMPTD routine was not successfully completed.

Note Pressing CAL FETCH also clears the correction-data error flag and can permit
e '

6 erroneous data to be stored. Use

H only for troubleshooting.

CAL: cannot execute CALAMP
enter: 0 dB PREAMP GAIN (U)XH)

Description

preamplifier gain is not set to 0 dB. The preamplifier gain must be set to 0 dB for the
TD. routine to be performed.

Troubleshooting Hints
Reset the preamplifier gain to 0 dB using the following routines: '
1. Press EX and set the preamplifier gain to 0 dB.

Note does not initialize the preamp-gain setting to 0 dB.
i .

H this message is still displayed after resetting the preamp gain, it is likely there is a failure in
RAM on the A16 Processor/Video assembly. ~

CAL: FM SPAN SENS FAIL (H)

Description
During the § self-calibration routine the analyzer cannot set the span sensitivity of
the FM coil. The output of the fine-tune DAC, located on the A7 Analog Interface assembly,

is changed to move the displayed signal four divisions. If the signal does not move to within
4 1.25 divisions of the expected display position, the error message is displayed.

Related Assemblies
A3A7 YTO, A7 Analog Interface
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Troubleshooting Hints

Caution For instruments with firmware revisions 11.7.89 and 18.7.89 that are not
‘ eqmpped with Option 004, Precision Frequency Reference, the data stored in

E' is lost whenever fDEFl J

5 manually re(;ord the current timebase
> to view the timebase value.

® After using %’nnmg &

value. Refer to the 10 MHz R&érence (standard) adjustment procedure in
Cha.pter 2.

CAL: GAIN FAIL (H)

Description

£

During the * routine, the amp]itude of the video signal at the ADC on

- 4he A16 Processor/Vldeo assembly is too low. The error message appears when the

reference-level-calibration DAC, located on the A7 Analog Interface assembly, has been
adjusted to its maximum of 255, and the amplitude of the video signal remains below
tolerance.: '

Related Assemblies
A3 Front End, A7 Analog Interface, A9 Third Converter, A11 Bandwidth Filter, A12

- Amplitude Control, A13 Bandwidth Filter, A14 Log Amplifier

Troubleshooting Hints

_routine checks the amplitude of the video signal as it adjusts the A7
reference-lev -calibration DAC. Normally, the video-signal amplitude should move within
tolerance as the A7 DAC changes the gain of the IF calibration amplifier on the A9 Third
Converter assembly. Refer to Foldout 6-1, RF Section Overall Block Diagram, and Foldout
6-2, IF/Control Overall Block Diagram, for more information.

Check the signal amplitude along the signal path from the RF input, through the IF section,

to the output of the A14 Log Amplifier. Refer to “Locating an RF/LO/IF or Video Problem”

in Chapter 6 for further troubleshooting information.
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CAL: LOST COMB SIGNAL (U)(H)

Description

The %&(&‘& routine cannot continue because the comb generator signal is absent or too low
in amplitude.

Related Assemblies

A3A1 Comb Generator, A3A11 Step-Recovery Diode, A3A12 3dB Attenuator,

J2 Comb-Generator Output Connector '

Troubleshooting Hints

This error message can be caused by using the wrong cable to perform the YTF calibration.

The Comb Generator cable supplied with the instrument must be used to perform this
calibration. A BNC cable will not work for this procedure due to excessive cable loss. Refer to
Table 1-4 for the part number of the Comb Generator cable.

The A3A1 comb-generator output at the input to the A3A11 Step-Recovery Diode should
‘be greater than +26.0 dBm. If it is not, perform the A3A1 Comb Generator adjustment in
Chapter 2.

CAL: PASSCODE NEEDED (M)

Description

The service function executed cannot be performed without the service passcode.

Troubleshooting Hints

Before performing any function that requires a service passcode, be sure you understand the
consequences of the function. Improper use of functions that require a passcode can delete
factory correction constants that are difficult fo replace.

Refer to “Passcodes” in Chapter 10 for information about the proper use of the passcodes.

CAL: RES BW AMPL FAIL (H)

Description

o
pronie

During the AL AMPTD' routine, the insertion loss of a resolution bandwidth filter, relative to
the amplitude of the 3 kHz resolution bandwidth filter, was greater than 2.2 dB.

Related Assemblies

A7 Analog Interface, A11 Bandwidth Filter, A13 Bandwidth Filter, A14 Log
Amplifier/Detector

Troubleshooting Hints

CALAMPTD routine will stop at the resolution bandwidth that failed. If the A11/A13
Bandwidth Filter assemblies require realignment, use the Crystal and LC Bandwidth Filter
adjustment procedures in Chapter 2.
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If a defective bandwidth filter board is suspected, refer to the “IF Power-Levels at
Measurement Points” in ‘Chapter 6 and “Bandwidth Control Lines for the A11 and A13
Bandwidth Filter Assemblies”in Chapter 8.

CAL SIGNAL NOT FOUND (U)(H)

Description

During a self-calibration routme, the CAL OUT signal cannot be found. The primary purpose
of the CAL OUT check is.to confirm that CAL OUT is connected to the input. A CAL OUT
signal that is not within 300 MHz £50 MHz, or is not greater than or equa.'l to ~45 dBm,
causes this error message to be dxsplayed _

Related Assemblies _
A7 Analog Interface, A9 Third Converter

Trdubleshootlng Hints
If one of the following conditions are present, the error meshage is displayed:

n The CAL OUT signal is missing. Ensure that the CAL OUT is connected to the input
connector using the Cal Out cable supplied with the analyzer.

Refer to Table 1-4 for the part number of the Cal Out cable.
If the calibration cable is connected properly, manually check the CAL OUT signal.

® The CAL OUT signal is not within £50 MHz of 300 MHz, or it has an amplitude less than
or equal to —45 dBm. The test limits are large enough to indicate an obvious failure for
* either the CAL OUT slgnal or the spectrum analyzer.

TA is in use and the frequency of the CAL OUT signal appears out of

tolerance

The default data introduces frequency offsets that can make an ax:curate CAL OUT signal
appear to be outside the test limits for the CAL OUT check. If desired, the instrument
CAL OUT check can be bypassed. Enter the —37 Hz passcode before pressmg (cAL) and the
desired self-calibration softkey.

" in Chapter 10 for additional information.

Refer to the description of i’)

s The analyzer has extremely low gain. Refer to “Locating an RF/LO/IF or Video Problem™
in Chapter 6 :

Be sure to perform all internal self-calibration routines after resolving the calibration signal
problem. Refer to the HP 8594A/8595A Installation and Verification Manual.
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CAL: SPAN SENS FAIL (H)

Description

During the ’"C I REQ -gelf-calibration routine the main-coil span-sensitivity adjustment
routine has failed, indicating that the spans controlled by the main coil (LO spans greater
than 10 MHz) are not working correctly. The span-sensitivity adjustment routine checks for
three displayed signals: 0 Hz, 300 MHz, and 600 MHz. If three signals are not found in a

750 MHz span, the error message is displayed.

Related Assemblies

A7 Analog Interface, A3AT7 YTO, A9 Third Converter, A16 Processor/Video

Troubleshooting Hints
Spurious signals can cause this routine to fail.

Refer to the i! NSPAN softkey description for further information in Chapter 10.

CAL: USING DEFAULT DATA (M)

Description
The

D routine was not completed and default correction factors are being used.

Troubleshooting Hints

‘Interruption of the TAL. AMPTD routine can cause the routine to terminate and produce this
message. ' .

Refer to Chapter 10 for more information about pE

COMB SIGNAL NOT FOUND (U)(H)

Description

During the CYTF self-calibration routine, the comb signal cannot be found.

Related Assemblies

A3A1 Comb Generator, A3A11 Step Recovery Diode, A3A12 3dB Attenuator,
J2 Comb-Generater Output Connector

Troubleshooting Hints

u Make sure that the 100 MHz COMB OUT is connected to the analyzer input using the
Comb Generator cable (SMA to Type N) supplied with the analyzer. (A Comb Generator
cable (SMA to SMA) is supplied with Option 026 instruments.)

» Perform the following steps to verify the comb-generator output manually:
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1. Press the following k;ays:

PRESET
(FREQUENCY) 100 (MHz)

(SPAN) 500 (MHz)

2. Look for the 100 MHz comb-generator sxgna.l to the right of the local oscxllator signal.
When ?01!3;:6 :
and the 100 MHz ha.rmomcs are less than -20 dBc.

3. Press the following keys:

COMSEEN BN OFE. (On)

4. When the comb-generator output amplifier is enabled, the amplitude of the 100 MHz
signal and the 100 MHz harmonics increase. The 100 MHz signal amplitude increases to
approximately +12 dBm.

o If the signal amplitude does not increasé, check that the comb-gener.ator control line
from the A7 Analog Interface assembly is switching correctly.

Refer to Foldout 7-1, HP 8595A RF Section Block Diégfa.m, for the comb-generator
control voltage values.

o If the A7 control line is correct, suspect the A3A11 Step Recovery Diode or the A3A1
Comb Generator. .

Refer to Foldout 6-1, RF Section Overall Block Diagram, for more information.

‘CONF TEST FAIL (H)

Description

The confidence test routine has failed.

Trdubleshooting Hints

The confidence test routine identifies the analyzer function that failed the test. Refer to the
e T description in Chapter 10 for more information.

FAIL: XXXX XXXXXXXXXX (H)

Description

A circuit-test failure was detected by the central processing unit (CPU) during power-up or
instrument preset. A failure code has two major parts: a 4-digit code followed by a 10-digit
code. The 10-digit code contains three separate failure codes. Each failure code must be
converted from hexadecimal to binary before it can be interpreted, using Table 11-3 through
Table 11-6.

Component-level information is provided with this error message description. Refer to the
HP 8590 Series Component-Level Information binder for further information about the
indicated components.
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Digits From{ Equivalent A16 Reference
Example |Binary Value |A16 LEDs A16 Circuit Tested Designator
D— 8 15 Video RAM * U305, U306
o 4 14 I/O Bus Address * U18
2 13 CPU U12
TN 1 12+ ]68230 Us7
F— 8 11 1/0 Bus (Odd byte) - U2
— 4 10 1/0 Bus (Even byte) U3
— 2 9 User RAM L)
) — 1 8  |{User RAM {u22
8 7 User RAM 1Us
4 6 User RAM v22
3— 2 5 Calibration RAM (Odd byte) |U4 .
— 1 4 Calibration RAM (Even byte) | U21
8 3 ROM (0Odd B LSB) Ué
4 2 ROM (Even B LSB) v23
2 1 ROM (0Odd A LSB) u7
0 1 0 ROM (Even A LSB) U24
* Refer to the 10-digit failure code description for more information.
t LED DS12 remains on after pressing (PRESET).

1"he Four-Digit Failure Code

The four-digit failure code identifies the circuit location of the failure on the A16
Processor/Video assembly. Component-level failure information is also provided. Each digit
of the four-digit hexadecimal segment must be translated to its binary equivalent before using
Table 11-3 to locate the probable failure.

The 16 LEDs along the right-hand side of the A16 assembly provide the same error
information that is contained in the 4-digit failure code. Use Table 11-3 to interpret the
illuminated LEDs for an instrument failure.

Here is an example of a failure code. It is unlikely that an analyzer would have so severe a
failure involving all the components indicated. The example is for demonstration only.

FAIL: DF30 0626C1F72D

The four-digit failure code (DF30) is interpreted in Table 11-3. The three fail codes within the
10-digit section (0625C1F72D) are interpreted in the “The 10-Digit Failure Code” description.

Table 11-3. Four-Digit Failure Code Interpretation

The 10-Digit Fallure Code

The 10-digit segment provides further failure information for the 1/0 address bus, the I/O
data bus, and the A16 video RAM circuitry. Each digit of the 10-digit hexadecimal segment
must be translated to its binary equivalent to obtain the failure information.

The 10-digit failure code section is divided into three separate codes. The 10-digit failure code
example (0625C1F72D) is separated into three codes as shown below:

FAIL: DF30 (06) (25C1) (F72D)

Analyzer Messages 11-13



Each failure code from the example is converted from hexadecimal to binary and interpreted

in Table 11-4, Table 11-5, and Table 11-6.

The 1/0 Address Bus Failure Code. The first two digits of the 10-digit code identify the failed
address lines on the I/O address bus. Convert the two digits to binary and interpret them
with Table 11-4.

The I/O Data-Bus Failure Code. The next four digits identify failed data lines on the I/0
data bus. Convert the four digits to binary and interpret them with Table 11-5.

The Video RAM Failure Code. The last four digits identify the failure address for the video
RAM on the A16 assembly. A video RAM failure code indicates an internal failure on the
A16 assembly; the section of the Video RAM circuitry that is tested is not connected to other
instrument assemblies. Convert the four digits to binary and interpret them with Table 11-6.

1-14

Table 11-4. 1/O Bus Address Fallure-Code Interpretation

Digits From| Equivalent A16 Reference
Example |Binary Value|A16 Circuit Tested| Designator

i 8 Not Used
4 Not Used
2 Not Used

0 1 Error at ADR 4 U18

8 Error at ADR 3 U18

6— 4 Error at ADR 2 U18

— 2 Error at ADR 1 U118 -
1 Error at ADR 0 v1s

Table 11-5. 1/O Data Bus Failure Code Interpretation

Digits From| Egquivalent A16 Reference
Example |Binary Value|A16 Circuit Tested| Designator

8 Error at I0OB 15 U3
4 Error at IOB 14 U3
2= 2 Error at IOB 13 U3
1 Error at IOB 12 U3
' 8 Error at IOB-11 U3

5— 4 | Error at IOB 10 U3
2 Error at IOB 9 U3
1 Error at IOB 8 U3
C—- 8 Error at IOB 7 U2
4 Error at IOB 6 U2
2 Error at IOB 5 U2
1 Error at IOB 4 U2
8 Error at IOB 3 U2
4 Error at IOB 2 U2
.2 Error at IOB 1 U2
1— 1 Error at IOB 0 U2
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Table 11-6. A16 Video Ram Address Failure Code Interpretation

Digits From| Equivalent A16 Reference
Example |Binary Value | A16 Circuit Tested Designator
F-l 8 Error at MAD 15 * V306
— 4 Error at MAD 14 U305
— 2 Error at MAD 13 U306
— 1 Error at MAD 12 U305
8 Error at MAD 11 V306
T — 4 Error at MAD 10 U305
— 2 Error at MAD 9 U306
— 1 Error at MAD 8 U305
8 Error at MAD 7 U306
4 Error at MAD 6 U305
2= 2 Error at MAD 5 U306
1 Error at MAD 4 U305
D— 8 Error at MAD 3 U306
— 4 Error at MAD 2. U305
2 Error at MAD 1 U306
— 1 Error at MAD 0 - U305
* The acronym MAD stands for “Multiplexed Address and Data.” There are
no separate address and data lines within the A16 video RAM
circuitry.

Related Assemblies

A7 Analog Interface, A16 Processor/Video, A17 Memory Card, A25 Counter Lock, assemblies
installed in the card cage

Troubleshooting Hints

Refer to Foldout 6-1, RF Section Overall Block Diagram, and Foldout 6-2, IF/ Control Overall
Block Diagram, in Chapter 6 for an overview of the assemblies attached to the I/O bus. Refer
also to “A15 Motherboard Assembly” in Chapter 8 for the location of specific 1/0 signal
traces on related assemblies.

@ If a failure code for an 1/O bus address or data line occurs, remove the related assemblies
one at a time until the failure message disappears. Be sure to turn the analyzer power off
while removing and installing each assembly.

o If the failure message disappears, suspect the assembly that was removed last.

o If the failure message remains after all related assemblies have been removed, suspect the
A16 assembly.

@ If a A16 video RAM fail code occurs, the A16 assembly is defective.

Analyzer Messages 11-15



FREQ UNCAL (U) (H) -

Description
The YTO (YIG- tuned oscxllator) frequency is more than 20 MHz from the desired frequency.

Related Assemblies
A3A7 YTO, A7 Analog Interface, A25 Counter Lock

Troubleshooting Hints

® This error message may occur when using correction data from DEF (L' DATA.. Refer

- description in Chapter 10 for more mformatlon

: A ¢ * is in use, the instrument self- calibration routines must be run. Refer
to the HP 8 .94.4/ 95A Installation and Verification Manual.

m The error message may occur if incomplete frequency calibration factors are used
Interrupting the . self-calibration routme produces mcomplete ftequency
calibration data. -
Performing the ‘CA
to store the correction factors produced by C:

Q routine may eliminate the problem Be sure to press A c

PP, Y

u The error message may occur if either the reference oscillator or the sampling oscillator on
the A25 assembly is unlocked.

. Refer to “Locating an RF/LO/IF or Video Problem™ in Chapter 6 for further information.

L2

ormal for the FREQ UNCAL message to appear briefly during the

‘Note . Iti

v

INVALID FLATNESS DATA (U)

Descrlptio'n

The message is displayed when ‘E "'f'ﬁ?yts is used to edit the flatness correction-
constants and no start, stop, or step size has been set for the entry of the flatness data. All
correction constants are probably missing.

Troubleshooting Hints

The error message appears when a new A16 Processor/Video assembly is installed or the data
stored in RAM is lost. A dead BT101 battery can also produce this error message.

Follow the procedure in Chapter 9 “Spectrum Anelyzer Recovery after a A16 Memory Loss”
to initialize the flatness parameters.

Refer to the Frequency Response adjustment procedure in Chapter 2 for further information
about entering flatness correction constants. '
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MIXER BIAS CAL FAILED

Description

During the fC HXR routine., the comb signal was not found at the displayed center frequency.

Related Assemblies
A3A1 Comb Generator, A3A11 Step Recovery Diode, A3A12 3dB Attenuator, J2 Connector

Troubleshooting Hints .

s Make sure that the 100 MHz COMB OUT is connected to the analyzer input using the
Comb Generator cable (SMA to Type N) supplied with the analyzer.

s Perform the following steps to verify the comb-generator output manually:

1. Press the following keys:

PRESET
(FREQUENCY) 100 (MHz)

(G 500 (@)

2. Look for the 100 MHz comb-generator signal to the right of the local oscillator signal.
When go ' _OL_ON ‘OFF_is OFF, this signal has an amplitude of approximately ~8 dBm

and the 100 MHz harmomcs are less than —20 dBc.
3. Press the following keys:

4. When the comb-generator output amplifier is enabled, the amplitude of the 100 MHz
signal and the 100 MHz harmonics increase. The 100 MHz signal amphtude increases to
approximately +12 dBm.

o If the signal amplitude does not increase, check that the comb-generator control line
from the A7 Analog Interface assembly is switching correctly. .

Refer to Foldout 7-1, HP 8595 A RF Sectxon Block Diagram, for the comb-generator
control voltage values.

o If the A7 control line is correct, suspect the A3A11 Step Recovery Diode or the A3A1
Comb Generator.

Refer to Foldout 6:1, RF Section Overall Block Diagram, for more information.
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OVEN COLD (M)

Description

This message is dlsplayed for instruments equlpped with Option 004, Precision Frequency
Reference.

The message is displayed for 5 minutes after the instrument is turned on. The message alerts
the user that the oven in the A22 Precision Frequency Reference has not been on long enough
to warm the reference to its operating temperature.

Note On earlier analyzers, the OVEN COLD message is displayed briefly dunng
d mstrument preset.

Related Assemblies
A22 Precision Frequency Reference (Option 004) -

Troubleshooting Hints

This is a timed message that comes on whenever the instrument is turned on; the temperature
of the A22 Precision Frequency Reference oven-controlled crystal oscillator (OCXO) is not
measured.

The instrument firmware displays the message only when it senses that the A22 assembly is
connected to its power supply through W15, the OCXO power cable. If the message does not
_appear, check the W15 cable.

POS-PK FAIL (H)

Description

The positive-peak-detector check has failed during the confidence test routine, ﬂCON
The level of the noise floor for the positive-peak detector is statistically compared to that of

. the sample detector. The mean of the data from the positive-peak detector should be greater
than the mean of the data from the sample detector.

Relate‘d Assemblies
Al6 Prooessor/Video

Troubleshooting Hints .

This test performs a functional check of switching for the positive-peak detector on the A16
Processor/Video assembly.

Refer to the .j
test routine.

escription in Chapter 10 for more information about the confidence
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‘ RES-BW SHAPE FAIL (H)

Description

During the confidence test routine, ‘CO ., the 3 dB bandwidth of a resolution
bandwidth was not within 20% of its nominal value The 10 kHz, 30 kHz, 100 kHz, 300 kHz,
1 MHz, and 3 MHz bandwidths are checked and the bandwidths that fail are displayed.

Note ‘ On eatlier analyzers, resolution bandwidth accuracy is an instrument
i characteristic, not a specification.
Related Assemblies

A7 Analog Interface, A11 Bandwidth Filter, A13 Bandwidth Filter

Troubleshooting Hints

s The bandwidth of the failed resolution bandw'
the self-calibration routines were run. The ‘C‘
bandwidth error.

may have drifted since the last time
TD.- self-cahbra.txon routine corrects for

, a bandwidth-filter

If a bandwidth drifts out of tolerance soon after performing I/
assembly or bandwidth control line may be unstable.

1. Check the 3 dB bandwndth of the failed resolution bandwidths using the

‘ softkey.

* 2. Use DISPLAY

ATA to view the current bandwidth control factors.

3. Perform the CAL .AHPTD self-calibration routine. Use :DISPLA CA TA to monitor

changes in the bandwidth control factors each time the D routine is performed.

4. Repeat the CONF 'I'EST routine. If the error message is still present, look for an unstable
bandwidth-filter assembly or bandwidth control line.

Refer to “Bandwidth Control Lines for the A1l and Al3 Bandwidth Fllter Assembhes in
Chapter 8 when troubleshooting the bandwidth control lines.

a The bandpass shape of the failed resolution bandwidths may have drifted since the last time
the self-calibration routines were run.

1. Look at the bandpass shape of each failed bandwidth. If realignment is needed, refer to
the Crystal and LC Bandwidth Filter adjustment procedure in Chapter 2.

2. Run the ] 4

TD self-calibration routine and store the data using L.
3. Repeat the T routine. If the error message is still present, one of the

bandwidth-filter assemblies may be defective.

Refer to the
test routine.

“I-'A_f"_‘lf_ﬁs_“l‘. description in Chapter 10 for more information about the confidence
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'RES-BW NOISE FAIL (H)

Description

R G

During the confidence test routine, €0
indicated resolution bandwidth. .

T,

T

, the noise floor level was too hxgh for the

Starting with the widest resolution bandwidth, the test compares the noise floor amplitude of
each bandwidth to the noise floor amplitude of the next, narrower resolution bandwidth. If a
decrease in noise-floor amplitude does not occur, the test displays the narrower bandwidth as
a test failure.

Related Assembllés‘ v
A1l Bandwidth Filter, A13 Bandwidth Filter

Troubleshooting Hints

Refer to the
test routine.

ng description in Chapter 10 for more information about the confidence

= A high noise floor can be caused by a defective bandwidth coﬁtrol line.

‘Look for a change in noise floor level and bandwidth when manually switching between
‘bandwidths. If no change occurs, check the bandwidth control lines from the A7 Ana.log
Interface assembly.

Refer to Foldout 6-2, IF/Control Overall Block Diagram, in Chapter 6 and “Bandwidth
Control Lines for the A1l and A13 Bandwidth Filter Assemblies” in Chapter 8 for further
, information.

s A high noise floor can also be caused by loose screws in the IF assembly section. Make sure
the IF assembly cover screws are properly tightened.

REF UNLOCK (M)(H)

Description

The oscillator on the A9 Third Converter is not locked to a 10 MHz frequency reference The
analyzer must be connected to one of the following frequency references:

s 10 MHz standard timebase. The reference is a room-temperature crystal oscillator (RTXO)
that is located on the A25 assembly.

s Option 004, Precision Frequency Reference. The reference i is a oven-controlled crystal
oscillator (OCXO).

w External 10 MHz frequency reference.

Related Assemblies
A22 Precision Frequency Reference (Optlon 004), A25 Counter-Lock

Troubleshooting Hints .

Refer to Foldout 6-1, RF Section Overall Block Diagram, for an overview of the RF and LO
section operation.
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1. Check the rear-panel cable connections for the 10 MHz reference.

When using either the standard 10 MHz timebase or the precision frequency reference,
make sure that the 10 MHz REF OUT on the rear panel is connected to the EXT REF IN.
The W6 jumper is supplied with the analyzer for this purpose.

When using an external 10 MHz reference, make sure it is connected to the EXT REF IN
on the rear panel.

2. If the rear panel connection is correct, check the power output of the 10 MHz frequency
reference. . :

» The standard 10 MHz timebase (RTXO) that is located on the A25 assembly has an
typical output of 0 dBm + 6 dB.

s Option 004, A22 Precision Frequency Reference (0CXO), has an typical output of 0 dBm
+ 3 dB. .

s An external 10 MHz reference should have an output between —2 dBm and +10 dBm.

3. Hf the output of the 10 MHz reference is correct, check the continuity of W18, the EXT
REF IN cable, and W16, the 10 MHz OUT cable. (W17 replaces W16 when Option 004 is
~ installed.)

4. Check the continuity of the VTO.TUNE control line. Refer to “LO Section” in Chapter 7
and “A15 Motherboard Assembly” in Chapter 8 for information about VIO.TUNE.

5. Check the continuity of the W14 ribbon cable and the W21 coaxial cable.

6. Check the continuity of the A25 assembly connections to the A9 assembly that pass
through the A15 Motherboard. Refer to “LO Section” in Chapter 7 and “A15 Motherboard
Assembly” in Chapter 8 for information about the A25 assembly.

7. If the error message is still present, suspect the A25 Counter-Lock assembly.

SAMPLE FAIL (H)

Description

During the confidence test routine, CONF..TEST , the sample-detector test has failed. The test
makes a statistical comparison between the peak-to-peak amplitude of the noise floor for the
positive-peak detector and the noise floor for the sample detector.

The error message is displayed if the standard deviation of the data for the sample detector is
less than the standard deviation of data for the positive-peak detector.

Related Assemblies

A16 Processor/Video

Troubleshooting Hints

This test performs a functional check of switching for the sample detector on the A16
Processor/Video assembly.

Refer to the h
test routine.

TEST description in Chapter 10 for more information about the confidence
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STEP GAIN/ATTEN FAIL (H)

Description

During the conﬁdence test routine, ? !: T., the step-gain switching check has failed.
Looking at displayed noise, the test steps the reference level from —60 dBm to 430 dBm, in
10 dB increments, with the input attenuator set to 60 dB. The error message is displayed if
the noise level does not increase for each 10 dB step in reference level.

Related Assemblies
Al12 Amplitude Control .

Troubleshooting Hlnts

The confidence test performs a functional check of the A12 a,sse.mbly step gains; it does not
check the function of the A12 step attenuators. The test passes if it detects any increase in
noise floor level for each 10 dB change in reference level. »

Refer to “IF Section Gain Control” in Chapter 8§ for further information about the opera.t on
of the 10 dB step gains.

Note There is no manual adjustment for the 10 dB step gains. The %W
self-calibration routine co for the 10 dB step gains and input attenuator
d errors. Refer to the ﬂﬂ, : description in Chapter 10 for more

information.

If one of the 10 dB step gains appears to be faulty, check the step-gain control lines from the
A7 Analog Interface assembly.

* Refer to “A15 Motherboard Assembly” in Chapter 8 for the location of the step gain control
lines.

If the control lines function correctly, suspect a A12 Amplitude Control assembly failure.

Refer to the
test routine.

- description in Chapter 10 for more information about the confidence

SRQ _._ (M)

Description

The service réquest is active. Service requests are an informational message and are explained
in Appendix B of the HP 8594A/8595A Installation and Verification Manual.
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VID-BW FAIL (H)

Description

During the 'CO TES‘I' routine the video bandwidth check has failed. The test checks for a
decrease in the peak-to-pea.k excursion of the noise trace as the video bandwidth is decreased.

Related Assemblies
Al4 Log Amplifier/Detector, A16 Processor/Video

Troubleshooting Hints
The ! %Zﬁ__ routine performs a functional check of switching for the video bandwidth

cnrcmtry on the A16 Processor/Vndeo assembly.

Refer to ’cﬁllf%’TES‘l' description in Chapter 10 for more information about the confidence test
routine.

Problems‘with the low-pass filter on the Al4 Log Amplifier/Detector assembly can cause the
video bandwidths to appear to be incorrect.
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Component-Level Information Packets

Component-level information is available for selected instrument assemblies. The information |
for each repairable assembly is provided in the form of Component-Level Information Packets
(CLIPs).

A CLIP packet consists of a parts list, component-location diagram, and schematic diagram
relating to a unique instrument assembly. An HP part number is assigned to each CLIP
packet. When an instrument assembly part number changes, a new CLIP is generated.

Ordering CLIPs

For ordering convenience, current CLIPs for a specific instrument are combined into
Component-Level Information binders. The current set of CLIPs contains information
supporting the instrument assemblies manufactured at the time this manual was printed, plus
a packet containing general CLIP information.

A complete set of CLIPs can be obtained by ordering the HP 8590 ‘Series Spectrum Analyzers
Component-Level Information binder, HP part number 5958-7046.

Updated or replacement CLIPs may be ordered through your local Hewlett-Packard Sales or
Service office using the CLIP part number provided in Table A-1. To order General CLIP
Information, use HP part number 5958-7060.

CLIPs are packaged in protective plastic envelopes. To use and store your CLIPs effectively,
the following accessories are available: '

2-1/2 inch CLIP binder (foi' 25 to 30 packets) ....... HP part number 9282-1134

2 inch CLIP binder (for 15 to 25 packets) ........... HP part number 9282-1133

1-1/2 inch CLIP binder (for fewer than 15 packets) ...HP part number 9282-1132

Replacement plastic CLIP envelope ................ HP part number 9222-1536
Note CLIPs may not be available for recently introduced assemblies.
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HP 8595A Spectrum Analyzer

Board Assembly, Serial Number, and CLIP Part Number Cross-Reference

3OSIA and above

Board
‘ Instrument - Assembly CLIP
Assembly Serial Prefix Part Number Part Number
AlA1 Keyboard - 3051A and above 08590-60004* 08590-90116
A3A1 Comb Generator 3051A and above 08569-60024* 08569-90132
A7 Analog Interface -' 3051A and above 08595-60001* 08595-90003
A9 Third Converter : 8590-60192*
. 3051A and above . 08590-90146
A9 Third Converter ' 08593-60021*
(Option 009 and 010)
A10 Tracking Generator Control 5062-6432*
(Option 009 and 010)
' ' 3051A and above $960-2501
A10 Tracking Generator Control 5062-8219*
(Option 009 only)
A11/A13 Bandwidth Filter 3051A and above 5062-8236 5062-8260
Boards #1 and #2 ‘ ' -
A12 Amplitude Control 3051A and above 08590-60105* 08590-90121
{Al4 Log Amp 3051A and above 08590-60149* 08590-90122
A15 Motherboard 08591-60017* 08591-90014

*These CLIPs are included in the current Component-Level Information binder.
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Table A-1.

HP 8595A Spectrum Analyzer
Board Assembly, Serial Number, and CLIP Part Number Cross-Reference

(Option 105)

(continued)
Board
_ Instrument Assembly CLIP
. Assembly Serial Prefix Part Number Part Number

A16 Processor/Video 3051A and above 08593-60005* 5960-2581
A17 Memory Card Reader - 3051A and above 08590-60107* 08590-90124

(Option 003)
A20 HP-IB1/0 3051A and above 08590-60108* 08590-90125 -

(Option 021)
A2l RS-2321/0 3051A and above 08590-60109* 08590-90126

(Option 023) '
A25 Counter Lock 3051A and above 08591-60027* 08591-90028
"A101 Fast ADC 3051A and above 5062-7079 5958-7174

(Option 101 and 301) '
A102 AM/FM Speaker 3051A and above 5062-1982* 5958-7055
and TV Synch Trigger

(Option 102 and $301)
A103 Demodulator/ 3051A and above 5062-1983* 5960-2504
Quasi Peak Detector

(Option 108)
A105 Gate Card 3051A and above 5062-7754* 5960-2568

*These CLIPs are included in the current Component-Level Information binder.
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8595A-02

S E R V I C E N O T E

S SUPERSEDES: None
HP 8595A Spectrum Analyzer _

Serial Numbers: 0000A00000 / 9999A99999

Analyzer appears to reset when Edit Flatness is initiated.
}

Situation:

When flatness correction data is to be modified or re-entered, the analyzer is Preset and
the service code is entered. The data is then modified or new data entered by selecting
"Edit Flatness". Instead of allowing entry of the data, the analyzer "Resets". The result
is that the data can not be modified or new data entered.

Solution/Action pu

1. Press Preset and enter the service code (Frequency -2001Hz). Select the
"IDNUM" command under "Flatness Data". Select "3" to identify the analyzer
as an 8593A and then Init Flat 22 GHz.

2. Repeat the steps in 1. but select "5" to identify the analyzer as an 8595A and
then press Init Flat. The flatness parameters will initialize and then Preset the
instrument. Now, using the service code, you can proceed to modify or enter
data into the analyzer.
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