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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
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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

\O

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

Al &
=y @
® e |®
=[ J U e D
7l
Ie [ [ [ ]
, E o
— — P2
= ——"¢ || L —
D = —F TP
® T )
LD \\\\\\\\\\\ ® 00
, n ® o® o
©
o o
O L :
o |7 g
H ® ®°o°o°o°<§>®
o®
a0 = N
® ® o)

Figure 2-6. A25 Counter Lock Assembly Test Points

Adjustment Procedures 2-17



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

® Q Q O Oe::#;z':“ Qe |
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V U
600 MHz/ 600 MHz CAL CAL OUT CNTR L unur.n ADJ " 321.4 MHz
ADY ouT  ouT A9 ADJ outT \M 321.4 MMz INPUT
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: )

CY7 C46 Cas

c17 c47

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
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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.
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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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15. Frequency Response

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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15. Frequency Responsé o

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
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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. .
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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
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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]
I 1 ©
) 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.

Replacement Procedures 3-7



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

3-20 Replacement Procedures



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

[o]
[a]
1 1
(W23) (w22) (W8)
(4 PLACES)
— 4
° oo
OOOOOO
Oy I (O) N (O) N 7 &) - (C) ™ (O
3 ]
© o
O -
e @ (@

(W35)

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

b 5
B — O“"/
o

o
®

®
o h
N 2 I

R
XY

{(Wi1)
i -]
r
' o o
= °
- o
[ 2)(wW10)
S
3

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
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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

3-42 Replacement Procedures



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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A3A14 First LO Distribution Amplifier (Option 009, 010)
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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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