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SAFETY SYMBOLS

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

A
7

CAUTION

WARNING l

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

Indicates dangerous voltages are present. Be extremely careful.

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

The WARNING sign denotes a hazard. It calls attention to a procedure which,
if not correctly performed or adhered to, could result in injury or loss of life.

Do not proceed beyond a WARNING sign until the indicated conditions are
fully understood and met.

GENERAL SAFETY CONSIDERATIONS

WARNING I

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure it has been

properly grounded through the protective conductor of the ac power cable
to a socket outlet provided with protective earth contact. Any interruption of
the protective (grounding) conductor, inside or outside the instrument, or
disconnection of the protective earth terminal can result in personal injury.

| WARNING I

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

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 8566B SPECTRUM ANALYZER
DOCUMENTATION OUTLINE

Included with the HP Model 8566B Spectrum Analyzer are three manuals: the Operator’s
Handbook, the Operating and Programming Manual, and the Tests and Adjustments Manual.
Not included with the instrument, but available at no charge upon return of the enclosed order
card, is the two-volume Troubleshooting and Repair Manual.

OPERATOR’S HANDBOOK
(HP Part Number 08566-90045)
Contents:

General Information, Installation, Quick Reference, Specifications, and Operation Verifica-
tion. Available as separate publications are Specifications (HP Part Number 08566-90046),
Operation Verification (HP Part Number 08566-60008), and a pocket-sized version of the Quick
Reference Guide. '

OPERATING AND PROGRAMMING MANUAL
(HP Part Number 08566-90040)
Contents:

Manual and remote operation, including complete syntax and command description. Accompa-
nying this manual is the separate, pocket-sized Quick Reference Guide (HP Part Number 5955-
8970). :

TESTS AND ADJUSTMENTS MANUAL
(HP Part Number 08566-90051)

Contents:

Electrical performance testing and adjustment procedures.

TROUBLESHOOTING AND REPAIR MANUAL
(HP Part Number 08566-90042)

Contents:

IF-Display Section and RF Section service information.
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CONTENTS

Contents

General information on the contents of the manual, including storage,
shipment, and packaging.

An explanation of the use of Signature Analysis diagrams for digital trou-
bleshooting.

Troubleshooting index, special messages, diagnostic functions, error cor-
rection routine, sweep system block diagram and troubleshooting, mne-
monics listing, and Spectrum Analyzer Overall Block Diagram.

Phase lock loop operation, start frequency tuning equations, and phase
lock troubleshooting.

Instrument preset checks, digital storage verification, and RF Digital
Troubleshooting Block Diagram.

Service sheets containing circuit descriptions, troubleshooting information
(if applicable), replacement procedures (if applicable), replaceable parts
lists, parts identification (if applicable), signature analysis troubleshooting
diagrams (if applicable), block diagrams, component locations, and sche-
matic diagrams.

Replaceable parts information, reference designations and abbreviations,
Manufacturer’s Code List, RF Miscellaneous Parts List, RF Assemblies
Parts List, and instrument parts identification.
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General Parts Listing .. .......... Replaceable parts information, and parts identification figures.
Major Assembly and
Component Locations. ........ Major assembly identification figure.
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RF SECTION

RF SECTION GENERAL INFORMATION
SERVICE

INTRODUCTION

This volume of the Troubleshooting and Repair
Manual contains information for the troubleshoot-
ing and repair of the RF Section of the instrument.
This information is combined in service sheets and
indexed with tabs for quick reference. Also con-
tained in this volume are overall troubleshooting
information and illustrations of the instrument use-
ful in isolating failures to the RF or IF-Display Sec-
tion.

SERVICE SHEETS

The service sheets in this manual are organized in
alphanumeric order and are indexed with tabs to
make it easy to locate a specific service sheet. Each of
the service sheets contain the following information:

Circuit Description (where practical)
Replacement Procedure (where practical)
Troubleshooting Hints (where practical)
Replaceable Parts List

Component Location Illustration

Parts Identification (where practical)
Block Diagram (where practical)
Schematic Diagram

Also included, where applicable, are Signature Anal-
ysis Diagrams for troubleshooting digital circuits.

REPLACEMENT PROCEDURES

Replacement procedures are included for use in
removing and replacing assemblies for repair. They
are located in the following sections:

AS Front Panel
Front Panel Removal and Repair

A6 RF Module
A6 RF Module Replacement
A6A1 Coaxial Switch and A6A17 300
MHz BPF Replacement
A6A2 RF Attenuator Replacement
A6A4 Second Converter Replacement
A6AG First Converter Replacement
AG6A15 3.6 GHz BPF, A6A16 1.5 GHz
LPF, and A6A18 LPF Replacement

A6A3 Last Converter
A6A3 Last Converter Replacement

A6A7 YTX Current Driver/A6A5 ACLU/
AGASYTX
A6AS5 Amplifier/Coupler/Load Unit
(ACLU) Replacement
A6A7 YTX Current Driver Replacement
A6A8 YTX Replacement

ATM/N-Reference/A22 10 MHz Frequency
Standard

A7 M/N-Reference Replacement

A22 10 MHz Standard Replacement

A8 Rectifier/A9 Power Line Module
RF Section Internal Fuse Replacement
Transformer Replacement
Power Transistor Replacement

Al1 YTO Loop
All YTO Loop and AllA3 YTO
(2.0—6.2 GHz Oscillator) Replacement

A17 Positive Regulator
RF Section Internal Fuse Replacement

A18 Negative Regulator
RF Section Internal Fuse Replacement

MAJOR ASSEMBLY AND COMPONENT LOCA-
TIONS

Major assembly and component location illustra-
tions for the RF Section are located at the rear of
both volumes.

TROUBLESHOOTING

Troubleshooting information for the RF Section is
divided into three levels as follows:

Instrument Level
Signature Analysis Description
Spectrum Analyzer Overall Troubleshooting

General Information 1



Section Level
RF Section Analog Troubleshooting
RF Section Digital Troubleshooting
A6 RF Module
A7 M/N-Reference/A22 10 MHz Frequency
Standard
A1020/30 Synthesizer
A1l YTO Loop

Assembly Level
Most assemblies have troubleshooting hints
immediately following circuit descriptions.
Troubleshooting information is also located on
assembly level block diagrams, notes, and sche-
matics.

All assemblies are indexed by tab except for the ones

listed below. The index tab they can be found under
is also listed.

PRINTED CIRCUIT BOARD EDGE CONNEC-
TOR CONTACT CLEANING

MATERIALS:

@ Lint-free cloth or equivalent (HP Part Number
9310-0039, Check Digit 3).

@ Solution of 80% electronics-grade isopropyl
alcohol and 20% water.

® Static-free work station.

PROCEDURE:

1. Dampen the cloth with the alcohol and water
solution and scrub the edge connector contacts
vigorously, using a circular motion. Polish one
side of the board at a time until the contacts
shine, keeping the cloth damp to dissolve con-
taminants and reduce static electricity.

2. Using a clean cloth, dry the contacts by wiping
from their inside to outside edge. This prevents
particles from building up on the contact edges.

RF SECTION

CAUTION

Do not use erasers to clean the edge
connectors. They cause microscopic
damage to the contact surface,
removing the thin gold plating and
exposing the nickel under-plating,
which eventually corrodes. Erasers
also leave a film on the contact and
generate static electricity.

Do not use paper of any kind to clean
the edge connector contacts. Paper
or lint particles left on the edge con-
tact surface can cause intermittent
electrical connections.

Do not touch contact or trace sur-
faces with bare hands. Always handle
the board by its edges.

SIGNATURE ANALYSIS

This instrument has been designed to incorporate sig-
nature analysis. Signature analysis diagrams are
included in the appropriate sections. For explanation
on the use of these diagrams, refer to the Signature
Analysis Description Tab.

HP-IB ADDRESS SELECTION

The HP-IB address for the HP 8566B is preset at the
factory by means of a five-segment binary switch
located on the A15 Processor Assembly. This switch
is set to the binary number 11111 which corresponds
to a decimal equivalent of 31. The number 31 is a
special instruction code that commands the instru-
ment to use the last input address stored in memory.
This stored HP-IB address is ASCII 2R (decimal 18)
and determines the address to be used on “power
up.n

TABLE1. ASSEMBLY LOCATIONS

Assembly Location
A29 AL1S Controller
A24 General Parts Listing
Al0A9 General Parts Listing
T1 A8 Rectifier/A9 Power Line Module
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RF SECTION

The HP-IB address may be changed to any of the indicated in the table. The five-segment switch is
addresses listed in Table 2 by resetting the HP-IB illustrated in Figure 1 and is shown in its preset posi-
address switch to correspond to the binary equivalent tion (decimal 31).

of the desired ASCII character or decimal value as

TABLE2. CROSS-REFERENCE BETWEEN ASCIl, DECIMAL, AND BINARY ADDRESS CODES

ASCII CHARACTER DECIMAL VALUE 5-BIT BINARY EQUIVALENT
@ SP 00 00000
A ! 01 00001
B » 02 00010
C # 03 00011
D $ 04 00100
E %o 05 00101
F & 06 00110
G ’ 07 00111
H ( 08 01000
I ) 09 01001
I * 10 01010
K + 11 01011
L , 12 01100
M - 13 01101
N . 14 01110
o / 15 01111
P 9 16 10000
Q 1 17 10001
R 2 18 10010
S 3 19 10011
T 4 20 10100
U 5 21 10101
\% 6 22 10110
w 7 23 10111
X 8 24 11000
Y 9 25 11001
z : 26 11010
[ ; 27 11011
\ < 28 11100
] = 29 11101
-~ > 30 11110

A6 AS A4 A3 A2 Al

SWITCH IN
DOWN POSITION

= LOGIC 1 % 1
INDICATES SWITCH /| 0
IN DOWN POSITION —

FIGURE 1. HP-IB ADDRESS SWITCH (SHOWN IN FACTORY PRESET POSITION)
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The HP-IB address may also be changed from the
front panel or programmed via a controller using a
special shift key function (KSP). This address
remains in effect as long as the instrument memory
has power from either the ac line or the internal bat-
tery. However, if this stored address is lost, the
default address is the factory preset decimal 18
(ASCII 2R). For additional information on the HP-
IB address, refer to the Operating and Programming
Manual.

STORAGE AND SHIPMENT
Environment

The instrument may be stored or shipped in environ-
ments within the following limits:

Temperature ................. —40°Cto +75°C
Humidity .............. 5% to 90% at 0° to 40°C
Altitude .................. Up to 15,240 meters

(50,000 feet)

The instrument should be protected from tempera-
ture extremes which might cause condensation within
the instrument.

Original Packaging

It is recommended that the original factory packag-
ing materials be retained for use when shipping the
instrument. If original packaging material cannot be
retained, packaging materials identical to those used
in factory packaging are available through the
Hewlett-Packard offices. Part numbers and descrip-
tions of the packaging materials are listed in Figure
2.

The combined weight of the two instrument sections
is approximately 50 kg (112 lbs). Because of the
weight involved, do not package the instrument sec-
tions fastened together as one unit. The instrument

4 General Information
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sections must be separated and packaged in separate
containers. The quantity of packaging materials in
Figure 2 is for only one instrument section.

If the instrument is being returned to Hewlett-
Packard for servicing, attach a tag to each carton
indicating the type of service required, return
address, model number, and full serial number. For
your convenience, a supply of tags is included at the
end of this section. Also, mark each container
FRAGILE to assure careful handling. In any corre-
spondence, refer to the instrument by model number
and full serial number.

Other Packaging

If it is necessary to use packaging materials other
than the type used in original factory packaging, the
following general instructions should be followed.

a. Separate the two instrument sections and wrap
each in heavy paper or plastic.

b. Place the instrument sections in separate con-
tainers with 8 to 10 cm (3 to 4 inches) of shock-
absorbing material around all sides to provide
firm cushioning and prevent movement inside
the container. Protect front panels with card-
board. Double-wall corrugated cartons of 125
kg (275 1b) bursting strength are sufficient for
shipping containers.

¢. Seal each container securely and, if shipping to
a Hewlett-Packard office or service center,
attach a tag to each container indicating the
type of service required, return address, model
number and full serial number. For your con-
venience, a supply of tags is included at the end
of this section.

d. Mark each container FRAGILE to assure care-
ful handling.




RF SECTION

NOTE

FRONT HANDLES MUST BE
MOUNTED FOR SHIPMENT.

HP Part c . Manufacturer Mfr. Part

Item Number D Qty Description Code Number
1 9211-4487 3 1 Outer Box 28480 9211-4487
2 5180-2319 5 2 Inner Foam Pad 28480 5180-2319
3 5180-2320 8 1 Inner Box 28480 5180-2320

FIGURE2. PACKAGING FOR SHIPMENT USING FACTORY PACKAGING MATERIALS
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RF SECTION

TABLE3. RECOMMENDED TEST EQUIPMENT (1 OF 3)

Instrument Critigal Speciﬁcatipns_ for Recommended
Equipment Substitution Model
SIGNAL
SOURCES
Synthesized Frequency: 10MHzto 21 GHz HP 8340A
Sweeper Output Power: + 10 dBm maximum (leveled <13.5 GHz)
+ 3 dBm maximum (leveled)
Aging Rate: <1x10-%/day
Spurious Signals: <-—35 dBc (<7 GHz)
< —25dBc (<20 GHz)
Amplitude Modulation: dc to 100 kHz
Leveling: Internal, External Power Meter
Signal Frequency: 20-800 MHz HP 8640B, Opt. 002
Generator SSB Phase Noise: >130 dB below carrier at 20 kHz away
Stability: <10 ppm/10 min.
(HP 8340A may be substituted)
ANALYZERS
Spectrum Frequency: 0.1to 100 MHz HP 8553B/8552B
Analyzer Resolution Bandwidth: 10 Hz 141T
Frequency Span: 20 Hz
Spectrum Frequency: .04 to 325 MHz HP 8557A/853A
Analyzer
Spectrum Frequency: 100 to 1500 MHz HP 8558B/853A
Analyzer
Signature No known substitute. Provides preferred method for HP 5005A/B
Analyzer troubleshooting digital circuitry.
COUNTERS
Microwave Frequency: 10Hzto 21 GHz HP 5343A
Frequency Sensitivity: —33 dBm (<12 GHz)
Counter —23dBm (<21 GHz)
Frequency Frequency: .02to20GHz HP 5340A
Counter Sensitivity: —30dBm
: (HP 5343 A may be substituted)
OSCILLOSCOPE
Oscilloscope Frequency: 100 MH:z HP 1741A
Sensitivity: .005 V/Div
Dual Channel: Third Channel Trigger View
Display Storage
Probe . 10:1 Divider, compatible with oscilloscope - HP 1004D
(2 required)
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RF SECTION

TABLE3. RECOMMENDED TEST EQUIPMENT (20F 3)

Instrument Critical Specifications for Recommended
Equipment Substitution Model

METERS
Digital Resolution: +£0.1mV HP 3456A
Voltmeter Range: 0to 100 Vdc

Input Impedance 100V Range: 10 MQ
High Voltage 1000:1 Divider HP 34111A
Probe Impedance: 10 MQ
Power Range: —-20to +10dBm HP 436A
Meter Accuracy: +0.02dB

HP-IB Compatible
Power Frequency: .01to 18 GHz HP 8481A
Sensor Compatible with HP 436A Power Meter
Power Frequency: 50 MHz to 26.5 GHz with APC (m) Connector HP 8485A
Sensor Compatible with HP 436A Power Meter
Power Range: —-20to +10dBm HP 432A
Meter Accuracy: +0.02dB
Thermistor Frequency: 18t022 GHz HP K486A
Mount Compatible with HP 432A Power Meter
Thermistor Frequency: 10MHzto 18 GHz HP 8478B
Mount Compatible with HP 432A Power Meter
ATTENUATORS
10dB Step Steps: 10dB from 0to 90 dB HP 355D-H89
Attenuator Frequency: Sto 100 MHz

Calibrated to uncertainty error of +(0.02dB + 0.01

dB/10 dB step) at 20 MHz from 0 dB to 90 dB

1 dB Step Steps: 1dBfromOto 10dB HP 355C-H25
Attenuator Frequency: 20to 100 MHz

Calibrated to uncertainty error of +(0.02dB + 0.01

dB/10 dB step) at 20 MHz from 0 dB to 10 dB

SPECIAL
DEVICES
Display
Adjustment Required for preliminary display adjustments HP 85662-60088
PC Board
CABLES
Cable Assembly Frequency Range: 200 Hzto 22 GHz HP 5061-1086

SMA Male Connectors

Length: 61 cm (24 inches)

SWR: <1.4at22GHz
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RF SECTION

TABLE3. RECOMMENDED TEST EQUIPMENT (30OF 3)

Critical Specifications for Recommended ‘
Instrument Equipment Substitution Model
CABLES (Cont’d)
Test Cable
(2 required) BNC (m) to SMB Snap-On (f) HP 85680-60093
Test Cable SMB Snap-On (f) to SMB Snap-On (f) HP 85662-60042
ADAPTERS
Adapter Type N (f) to BNC (m) HP 1250-0077
Adapter SMB Snap-On (m) to SMB Snap-On (m) HP 1250-0669
BOARD
EXTENDERS
*
Extend.e r PC Board: 36 contacts; 2 rows of 18 HP 08505-60042
(2 required)
Extender* PC Board: 30 contacts; 2 rows of 15 HP 08505-60041
Extender PC Board: 20 contacts; 2 rows of 10 HP 85680-60028
Extender PC Board: 12 contacts; 2 rows of 6 HP 08505-60109
Extender* A12 RF Section Interface Extender (for Signature HP 85660-60114
Analysis) ‘
*
Extender PC Board: 50 contacts; 2 rows of 25 : HP 85680-60034
(2 required)
*
Extender PC Board: 44 contacts; 2 rows of 22 HP 08565-60107
(2 required)
po Board PC Board extracting tool HP 03950-4001
Xtractor
* Part of Service Accessories .

8 General Information




RF SECTION

[\

g

|

| HJ

e

- Mfr. Part c

Item Qty Description Number D
1 1 Extender Board: A12 RF Section Interface 85660-60114 5
2 1 PC Board: Display Adjustment Test 85662-60088 4
3 2 Extender Board: 36 contacts; 2 rows of 18 08505-60042 8
4 2 Extender Board: 50 contacts; 2 rows of 25 85680-60034 2
5 2 Extender Board: 44 contacts; 2 rows of 22 08565-60107 8
6 1 Extender Board: 30 contacts; 2 rows of 15 08505-60041 7
7 2 Cable: 4-foot long; BNC to SMB snap-on 85680-60093 3
8 1 Adapter: SMB snap-on male to SMB snap-on male 1250-0669 9

FIGURE3. SERVICE ACCESSORIES, HP PART NUMBER 08566-60001
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RF SECTION

GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS

BASIC COMPONENT SYMBOLS

VARIBLE RESISTOR: CW INDICATES
CLOCKWISE ROTATION OF SHAFT.
ggvga WIPER TOWARDS LOCATION

THERMISTOR

ELECTROLYTIC CAPACITOR

VARIABLE CAPACITOR

SLIDE, TOGGLE, OR ROCKER SWITCH

FEEDTHROUGH CAPACITOR

TOROIDAL TRANSFORMER

RELAY

SURFACE ACOUSTIC WAVE (SAW)
FERRITE BEAD

PUSHBUTTON SWITCH

&
_@_
_@_
er
b
©
Q
®
®
<=
A

LIGHT-EMITTING DIODE

PIN DIODE

TRIAC

STEP RECOVERY DIODE

TEMPERATURE-COMPENSATED
VOLTAGE-REFERENCE DIODE

SCR (SILICON CONTROLLED RECTIFIER)

TRANSISTOR, PNP

TRANSISTOR, NPN

JUNCTION-FET, N~CHANNEL

JUNCTION-FET, P-CHANNEL

MOS-FET, N-CHANNEL

] MOS-FET, P-CHANNEL
—+- CRYSTAL * INDICATES A FACTORY SELECTED COMPONENT
SPEAKER INDICATES SHIELDING CONDUCTOR FOR CABLES
S>> INDICATES A PLUG-IN CONNECTION

—_— BENERAL PURPOSE DIODE —— INDICATES A SOLDERED OR MECHNICAL
CONNECTION

—(g)—  BREAKDOWN DIODE: ZENER —— ENDICATES A SiNGLE PIN OF A FC BOARD
CONNECTION SYMBOL INDICATING A JACK

—@— SCHOTTKY DIODE — (EXCEPT FOR PC BOARD EDGE CONNECTORS)
CONNECTION SYMBOL INDICATING A PLUB

—@— VARACTOR DIODE (VARICAP) b {EXCEPT FOR PC BOARD EDGE CONNECTORS)

FIGURES. GRAPHIC SYMBOLS (10F 2)
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RF SECTION

GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS

BASIC COMPONENT SYMBOLS (CONT'D)

TEST POINT: TERMINAL PROVIDED FOR TEST
PROBE CONNECTION

@ INSTRUMENT CHASSIS GROUND. MAY BE

EARTH GROUND SYMBOL

W—

MEASUREMENT POINT: USED TO INDICATE A ACCOMPANIED BY A NUMBER OR LETTER TO
CONVENIENT POINT FOR MEASUREMENT. NO
TEAMINAL PROVIDED FOR TEST PROBE. é SPECIFY A PARTICULAR BROUND.

INDICATES WIRE OR CABLE COLOR CODE. COLOR a
CODE SAME AS RESISTOR COLOR CODE. FIRST ~ SCREWDRIVER ADJUSTMENT
NUMBER INDICATES BASE COLOR, SEGOND

AND THIRD NUMBERS INDICATE COLORED STRIPES.

¢ N JUMPER WIRE Q. PANEL CONTROL

COMMONLY USED ASSEMBLY AND CIRCUIT SYMBOLS

TL
OSCILLATOR, RPG (ROTARY PULSE GENERATOR) b TRANSMISSION LINE

FAN MOTOR :l>‘ OP AMP

MIXER —{>o— INVERTER, BUFFER

® ©

X

FIGURES. GRAPHIC SYMBOLS(20F 2)
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RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS

The following is a guide to the symbols used for digital or logic ICs in this manual. The
symbology is based upon American National Standard ANSI Y32.14, Graphic Symbols for
Logic Diagrans ( Two-State Devices). but does not strictly follow the standard. This figure
should be consulted for the explanation of digital IC symbols used in Sections VIII and IX.

DEFINITIONS

Logic Element: The part or parts of a logic device symbol having a well-defined logic func-
tion (OR. AND. FLIP-FLOP, etc.) and one or more outputs. The inputs of a logic element
may be data or control inputs: the outputs are data outputs.

Control Block: The part of a logic device symbol to which all logic lines common to a
group of logic elements are connected. Lines connected to a control block are control lines.

Function Label: The notation within a logic device symbol that denotes its overall logic
function (counter, shift register, multiplexer, etc.).

Line Label: The symbol or abbreviation associated with an output or input line that defines
the action of the line.

Indicator Symbol: A symbol associated with an input or output line which defines the
active state or special characteristics of the line.

BASIC LOGIC SYMBOLS

Distinctive-Shape Symbols

Amplifier/Buffer

AND Gate }

- FIGURE6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (1 OF 8)
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RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d)

OR Gate EXCLUSIVE OR Gate
—pD— )=D—
—
Schmitt Trigger

>

Rectangular Symbols

General Logic Element

NOTE

The asterisk indicates where the function
label is placed

Control Block Logic Elements with
Common Control Block

NOTE

If elements sharing control lines are widely
separated, each element will have a control

. _I . l_. block.

FIGURE6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (2 OF 8)
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RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d)
INDICATOR SYMBOLS (positive logic assumed)

{

j}
%

[

ACTIVE-HIGH inputs and outputs are indicated
by the absence of the negation symbol, O.

[ ACTIVE PERIOD

ACTIVE-LOW inputs and outputs are indicated
by the presence of the negation symbol, O.

Il

¢—— ACTIVE PERIOD

L —

EDGE-SENSITIVE (Dynamic) inputs are indicated
by the presence of the dynamic input symbol,

¢—— ACTIVE PERIOD

o

-<¢—— ACTIVE PERIOD

TRAILING-EDGE ACTIVATED outputs are
indicated by the output delay symbol, |
These outputs become active when the signal
that initiates the change returns to its original
state (example: the outputs of a J-K master-
slave flip-flop).

OPEN-COLLECTOR outputs are indicated by
the presence of the open-collector symbol, ¢

Be

FIGURE 6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (3 OF 8)
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)
NOTE

The logic negation symbol (Q) alone gives no information about the actual voltage levels
used in a digital circuit. For this reason the type of logic system (positive or negative) must
be specified. In this manual, unless otherwise noted on the schematic, the logic system is
positive; that is, the more positive voltage level is the HIGH or 1-state and the less positive
level is the LOW or O-state.

FUNCTION LABELS

)R ADDER

> AMPLIFIER/BUFFER

1L MONOSTABLE MULTIVIBRATOR (ONE-SHOT)
& AND GATE

21 OR GATE

=1 EXCLUSIVE OR GATE

X —Y ENCODER, DECODER

XMAX—e=Y PRIORITY ENCODER

I SCHMITT TRIGGER

ALU ARITHMETIC AND LOGIC UNIT

CTR COUNTER

DEMUX DEMULTIPLEXER

FF FLIP-FLOP

MUX MULTIPLEXER

RAM RANDOM-ACCESS MEMORY

REG REGISTER

ROM READ-ONLY MEMORY

SAR SUCCESSIVE APPROXIMATION REGISTER
SR SHIFT REGISTER

FIGURE6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (4 OF 8)
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

LINE LABELS

-
—_—
+1
-1
=0,-1
=9 +1
=15.+1
An

Dn
EN

St

LD
PS

RD

SEL
SER
T
WR
Yn

3-ST Eplaced b

unction

SHIFT LEFT (OR UP)
SHIFT RIGHT (OR DOWN)
COUNT UP

COUNT DOWN

BORROW OUTPUT

CARRY OUTPUT (DECIMAL COUNTER)
CARRY OUTPUT (BINARY COUNTER)

nTH ADDRESS BIT (ROM, RAM)
CLOCK INPUT

DATA OR DELAY INPUT (FLIP-FLOP)
nth DATA BIT INPUT

ENABLE

3-STATE ENABLE INPUT (SEE “DEPENDENCY™)
GATING INPUT (SEE “DEPENDENCY”)

J-K FLIP-FLOP J INPUT
J-K FLIP-FLOP K INPUT

LOAD ENABLE INPUT (SYNCHRONOUS)

PRESET INPUT (ASYNCHRONOUS)
RESET OR CLEAR INPUT

READ ENABLE INPUT (RAM, ROM)
SET INPUT

LINE OR FUNCTION SELECT INPUT

SERIAL DATA INPUT (SHIFT REGISTER)

TRIGGER INPUT (MONOSTABLE)
WRITE ENABLE INPUT (RAM)
nth DATA BIT OUTPUT OR 1/O

?' 3-STATE
abel)

FIGURE6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (5 OF §)
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

NOTES

1. The suffix or subscript O denotes the least significant bit (LSB) of a data or address
word.

1J

Letters may be used to identify a line or logic element without indicating a'specific
logic function. For example:

A Triple 2-Channel Multiplexer
B Letters are used to relate control inputs to logic
c elements. The numerals 0 and 1 indicate O-state
.-[ MUX I_ and 1-state, respectively, and relate the position
0 of a “switch” to the logic state of the corres-
——'1—“\'_ ponding control line.
———— A
0
T —
B
0
—_—1—.‘\0————-—

DEPENDENCY (G and F)

The dependency of inputs or outputs on an input is indicated with gate symbols or the G
line label. Gate symbols are often used when the dependency exists between inputs. Two
examples are:

Two inputs Three inputs
—_— ) ANDed to : gated to
S & )R produce a | producea
_| reset trigger
O._.
EED Iy S
L

FIGURE6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (6 OF 8)
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RF SECTION

letter. Two examples are:

2-Bit Register

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

When the G label is used, the gating input is labelled with a G followed by a numeral or
letter. The line labels of the gated inputs or outputs are prefixed with the same numeral or

1C Symbol Equivalent
a —G1 . ‘ ——— d
_ & s
Ll REG [ . 4{;3— FF P—
— d
b ——18 \ —— €
— S
e ¢ —o &) FF
c ——Q18
2-to-4-Line Decoder
— 11 —_
—2
— 2
a —GJ
X—Y r L] X—sY [
Jo p—— 0 @)_
1 p—
1 & p—
J2 p—
J3 2 &>
3 & p—
a

FIGURE6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (7 OF 8)
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RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

The F line label is used to indicate 3-state logic. The 3-state enable input is labelled with an
F and numerals or letters are used as with the G label:

Counter with

3-State Outputs 3-State Buffers
_>c
— g F1 F\
—R
1 cr [
M 11— F\
(2) 1}—— \/{UGB
4 10— \
F
8 11— \/(uac

WEIGHTING OF INPUT AND OUTPUT LINES

The coding of multiplexers, demultiplexers, encoders, and decoders is shown by decimal
weighting. An example is the 2-to-4-line decoder shown on the previous page.

WEIGHTING OF FLIP-FLOPS

When the position of a flip-flop in an array is significant (as in counters and shift registers),
the flip-flop is labelled with its decimal weight. An example is the “Counter with 3-State
Outputs” shown above.

FIGURE6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS {8 OF 8)
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RF SECTION

SIGNATURE ANALYSIS DESCRIPTION

GENERAL DESCRIPTION

This instrument has been designed to incorporate signature analysis. Troubleshooting the instrument using
signature analysis requires the use of an HP Model 5005A, 5005B, or 5006B Signature Analyzer. The signature
analyzer is a service tool that receives signals via a probe from the circuit under test, compresses them, and
displays the result in the form of a digital signature that corresponds to specific data nodes in the circuit under
test. For a complete description of signature analyzer operation, refer to the HP 5005A, 5005B, or 5006B
Signature Analyzer Operating and Service Manual.

Signature Analysis Troubleshooting Diagrams are included with the service sheets for the A12 Front-Panel
Interface and A15 Controller assemblies. Refer to the following Signature Analysis Troubleshooting Instruc-
tions as a guide for the use of the Signature Analysis Troubleshooting Diagram.

Signature Analysis Description 1



RF SECTION

SIGNATURE ANALYSIS TROUBLESHOOTING
1. Connect signature analyzer and set controls according to diagram instructions.

2. Set up test configuration as indicated in the diagram, such as jumpering test points or removing test
jumpers.

3. Verify the + 5Vdc signature for the test being performed as indicated in green lettering on the main
verification path (GREEN LINE). This signature can be verified by probing the + 5Vdc supply. If +5Vdc
signature is incorrect, check equipment settings and connections. Then check for activity at CLOCK,
START, and STOP connections using signature analyzer probe. If there is no activity, refer to assembly
schematic for troubleshooting.

4. Begin probing the printed circuit board at the beginning of the green line on the diagram. (Point A in the
sample.)

5. Probe every point indicated by the green line.

6. If a bad signature is located (Point B in sample), the location is suspected bad. Information printed in red
on the troubleshooting diagram (Point C) can help to trace the problem by indicating the source of the
signal. For example, “18-12” indicates that the signature originates at U18 pin 12.

7. Check signature at its origin (D). If signature is still bad, go to input pin(s) related to that output (E). A red
line connecting the input to the output indicates that the output is affected by only that input. A black line
indicates an electrical connection between IC pins. If any input signature is bad, refer to assembly sche-
matic to determine the origin of the input pin (F in sample).

8. Verify signatures to inputs/outputs connected to a suspected bad location. If signatures are good, the
printed circuit board, connectors, and solder joints should be checked for faults. After locating the faulty
source, proceed with conventional troubleshooting.

9. Before replacing any suspected defective component, follow instructions printed in red and referenced by
an asterisk(*) on the signature analysis troubleshooting diagram.

2 Signature Analysis Description
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Spectrum Analyzer
Overall Troubleshooting



RF SECTION

TABLE1. TROUBLESHOOTING INDEX (10F 2)

Troubleshooting Information Tab Title and/or Location Vol.
Start Frequency Tuning RF Section Analog Troubleshooting Block Diagram 1
Equations and Phase Lock
Diagnostic Functions Spectrum Analyzer Overall Troubleshooting 1
Digital Storage A3 Digital Storage Block Diagram 2
Display System Spectrum Analyzer Overall Troubleshooting 1

Al Display Section Block Diagram 2
Error Correction Routine Spectrum Analyzer Overall Troubleshooting 1
RF Section Digital (includes A3 Digital Storage Block Diagram 2
INSTR CHECK LEDs) RF Section Digital Troubleshooting Block Diagram 1
A15 Controller 1
Special Messages Spectrum Analyzer Overall Troubleshooting 1
Sweep System Spectrum Analyzer Overall Troubleshooting 1
AlAl Keyboard A12 Front-Panel Interface 1
A3 Digital Storage Spectrum Analyzer Overall Troubleshooting 1
A3 Digital Storage Block Diagram 2
A3Al Trigger* Spectrum Analyzer Overall Troubleshooting (Sweep System) 1
A3 Digital Storage Block Diagram 2
A3A2 Intensity Control* Al Display Section Block Diagram 2
A3 Digital Storage Block Diagram 2
A3A3 Line Generator* Al Display Section Block Diagram 2
A3 Digital Storage Block Diagram 2
A3A4 Memory Al Display Section Block Diagram 2
A3 Digital Storage Block Diagram 2
A3AS5 Data Manipulator
A3A6 Main Control A3 Digital Storage Block Diagram 2
A3A7 Interface
A3AS8 Analog-Digital Converter* | Spectrum Analyzer Overall Troubleshooting (Sweep System) 1
Al Display Section Block Diagram 2
A3 Digital Storage Block Diagram 2
A3A9 Track and Hold* Spectrum Analyzer Overall Troubleshooting 1
(Diagnostic Functions)
Al Display Section Block Diagram 2
A3 Digital Storage Block Diagram 2

Overall Troubleshooting

9



RF SECTION

TABLE1. TROUBLESHOOTING INDEX (2 OF 2)

Troubleshooting Information Tab Title and/or Location Vol.

A4A1 Video Processor*

A4A2 Log Amplifier-Detector*
Ad4A3 Log Amplifier-Filter*
AdAd4 Bandwidth Filter Spectrum Analyzer Overall Troubleshooting 1
A4AS Step Gain* (Error Correction Routine)
A4A6 Down/Up Converter*
A4A7 3 MHz Bandwidth Filter
A4A8 Attenuator-Bandwidth

Filter*
A4A9 IF Control*
AS Front Panel A12 Front-Panel Interface 1
A1S5 Controller 1

A6 RF Module

A7M/N Loop Spectrum Analyzer Overall Troubleshooting 1

A1020/30 Synthesizer (Diagnostic Functions)

Al1YTO Loop

A12 Front-Panel Interface* Spectrum Analyzer Overall Troubleshooting (Sweep System) 1
.A15 Controller 1

A15 Controller* Spectrum Analyzer Overalll Troubleshooting (Sweep System) 1 ‘

A16 Scan Generator* Spectrum Analyzer Overall Troubleshooting (Sweep System) 1

*Troubleshooting information is also located behind the tab having the same title as that listed in this table.

2 Overall Troubleshooting



RF SECTION

SPECTRUM ANALYZER OVERALL TROUBLESHOOTING
SPECIAL MESSAGES

As a convenience to the operator and as an aid in servicing, eleven messages can appear in the upper right corner
of the CRT display. (Ten of these messages are shown in Figure 1.) Five of the messages inform the operator of
possible erroneous data from improper instrument operation. The other six provide warnings of instrument
malfunctions that must be repaired for proper instrument operation. '

A brief description of each message follows. The troubleshooting information listed is not meant to be exhaus-

tive. Refer to the appropriate Troubleshooting Block Diagram and Troubleshooting Hints for more detailed
information.

EXT REF
Indication to operator that the external frequency reference is selected.
MEAS UNCAL

A warning to the operator that the amplitude/frequency data on the CRT is invalid because the analyzer’s
sweep speed is too fast for the selected bandwidth.

*

' A warning to the operator that the analyzer settings displayed on the CRT have been changed but the trace data
has not been updated. This would occur, for example, when Trace A view is selected and then Center Frequency
is changed.

OVEN COLD

Indication that the frequency reference oven temperature is too low. There will be an oven cold indication
normally for about 10 minutes after the line power is initially applied to the instrument. (The oven is powered
and should stay warm as long as the instrument is in STANDBY.) The time base HOVC (High = Oven Cold)
signal is routed to the A12 Front-Panel Interface for generation of this message.

BATTERY

A warning to the operator that the CMOS memory on the A15 Controller has probably lost the stored instru-
ment states. The warning can only appear at instrument turn on. If it appears, the instrument automatically
reinitializes all the instrument states to the instrument preset condition. The battery warning can be caused by
too low a voltage from the A10A9 Battery Pack or a problem with the A15 CMOS memory power supply
circuit. Performing the “long POP” instrument check (see RF Section Digital Troubleshooting) erases the
stored instrument states and causes a battery warning to appear at instrument turn on. The HP-IB address is
also lost. The battery warning can be removed by pressing and the HP-IB address restored by keying in

(desired address) .

PL1
The PLL1 Phase Lock Loop is unlocked. Items to check are:
‘ ® AI0AI — Check signal out at AI0A1J3.

® AI10A2— Check signal in at A10A2J2.

Overall Troubleshooting 3



RF SECTION

® AIl0A3 — Check signal out at A10A3J3.

® AIl0A4 —Check signal out at A10A4J2 and in at A10A4J4. ‘

PL2
The PLL2 Phase Lock Loop is unlocked. Items to check are:
® AIlOAS — Check signal out at A10A5J3.
® A10A6— Check ¢ Det Out voltage at AI0A6TP7.
® AIlOA7— Check 500 kHz Reference at A10A7TPS and divided output at A10A7TP1.

® Al0AS8 - Check VCO Tune output current at A10A8J2.

REF UNLOCK
The 10 MHz Reference Loop is unlocked. Items to check are:
® OVEN COLD indicator on — this is normal operation.
® Cable W15 connected to rear-panel FREQ REFERENCE IN and OUT connectors.
® Rear-Panel FREQ REFERENCE EXT/INT switch in proper position.
® A7Al and A7A2— Check 10 MHz out at A7A1J4. ‘
YTO UNLOCK
The YTO Phase Lock Loop is unlocked. Items to check are:
® Al9 D/A Converter
® A20Main Coil Driver
® A2l FM Coil Driver
® AllYTOLoop
® Al6 Scan Generator
M/N UNLOCK
The M/N Phase Lock Loop is unlocked. Items to check are:
® A7A3-Check output at A7A3J1.

® A7A4-—Check output at A7A4J1.

HET UNLOCK
The RF Module Phase lock Loop is unlocked. Items to check are: ‘
e CALOUTPUT _ -

4 Overall Troubleshooting
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® AG6A9 - Check voltage at A6A9J4.
® A6A4—Check 3.3 GHz output of AG6A4.

FREQUENCY
DIAGNOSTICS BLOCK

SPECIAL MESSAGES

hp REF_©.0 dBm _ ATTEN 10 ¢B

TRACE DETECTION 10 wa, Filasefses ] | |1 eas] ieal BLOCK
INDICATION o e w52 =] R
160.390 see joilly st
M/N LUNLOCK
START PET Ueock
2.0] GHz BATTERY
ACTIVE FUNCTION
BLOCK :

START 2.0 GMz STOP 22.0 GHz
RES BW 30 kM2 VBW 109 kHz SWP 500 muec

FIGURE1. CRT LOCATIONS OF SPECIAL MESSAGES AND DIAGNOSTIC FUNCTION INDICATORS

Overall Troubleshooting 5
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DIAGNOSTIC FUNCTIONS

The Diagnostic Functions are accessible through the blue key on the front panel. Through their use it is
possible to trace many instrument malfunctions back to the functional block without removing any assemblies.
They are also used in Performance Tests and Adjustments as an aid in performing necessary adjustments. A
summary of the Diagnostic Functions follows. More information on their use can be found in the troubleshoot-
ing procedures.

Frequency Diagnostics R (KSR)

This function displays many of the internal frequency control parameters in the upper left corner of the CRT
display. (See Figure 1.) These parameters are the programmed values determined by the A15 Controller. For
example, following an ,a #w] (KSR) might display the following values:

(1) 2.321400 000

(2) 30.000000

3) 11711

(4) 184.545 455

(5) 150.000 000

(6) 160.300 000

Line 1 is the setting of the YTO Frequency for the selected START frequency.

Line 2 is the setting of the 20/30 SYNTHESIZER for the selected START frequency.

Line 3 contains three different numbers. The first is the Band code number. The setting varies from 0 for center
frequencies below 2.5 GHz to 4 for center frequencies above 18.6 GHz. The second number is the M number of
the M/N loop. The third number is the N number of the M/N Loop.

Line 4 indicates the frequency output of the M/N loop.
Line 5 indicates the frequency to which the PLL2 VCO has been tuned.

Line 6 shows the frequency to which the Controller has programmed the PLL3 VCO.

Lock Indicator Disable A12TP2 Jumpered to A12TP3

This function permits the analyzer to sweep at normal sweep rates ignoring any phase lock flag indications. For
example, if a YTO UNLOCK problem exists, the analyzer will sweep slower since it spends most of its time
trying to lock the YTO at center frequency during retrace. By performing the phase lock inhibit, the analyzer
does not waste time trying to lock the YTO, so the front panel keys and display can be used as in normal
operation. Note, of course, that the displayed frequencies will probably not be accurate.

6 Overall Troubleshooting
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Trace Detection

Three different sampling modes are used by the analyzer in converting the video signal; these are positive peak,
negative peak, and sample. Normally the analyzer selects the proper mode for each measurement, but these can
be manually selected to verify proper operation. The mode selected is indicated on the upper left side of the
CRT display when under manual control.(See Figure 1.) For example, a signal could be expanded to 2 dB/div to
eliminate the noise floor, and then by comparing a positive peak trace measurement, it can be determined if the
gains and offsets of the three modes are properly aligned. All three should appear the same on a stable, noise-
free signal. When in the noise, the positive peak should display the highest noise peaks, negative peak mode
should display the lowest noise levels, and sample mode should display values between the positive and negative
peaks.

b .

@ Trace A (KSb) displays positive peaks.
d

’I}ace A @ (KSd) displays negative peaks.
e

Trace A (] (KSe) displays sampled data.

a
(s ) Trace A (KSa) returns to the normal automatic detection modes and removes the CRT indica-
tion.

Overall Troubleshooting 7
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ERROR CORRECTION ROUTINE

W

The internal Error Correction Routine available by pressing @ (KSW) is also useful as a diagnos-
tic aid. If a malfunction causes the routine to stop, restart it and note the control settings (RES BW, ATTEN,

REF LEVEL, LOG/LIN, etc.) when the failure occurred. If the routine runs, the correction factors can be
displayed by pressing w () (KSw). Figure 2 displays the data for a typical instrument. Table 2 gives the
parametric information, specifications and a place to start the troubleshooting procedure.

Caution must be exercised in interpreting the correction factor data. Wrong conclusions can be reached by not
understanding how the internal program runs. The program assumes that the input signal level is —10.0 dBm.
Any error in this level translates to the correction factors; therefore, the Amplitude Accuracy test 8 should
be performed first. The internal program runs in the LIN mode while 8 is in 1 dB/LOG mode. Large
offsets in LOG/LIN offset (lines 1 and 14) will cause errors in the data.

hp REF -7.0 dBm ATTEN 10 4B

0.32 @&
1 4B/ .20 @@

é
]

=320.000 WMz
—80.000 hHz

$6ddidooononbld sonssnabbsndis

33584444 141 P42 1 1 + 13

5585525000000 0000202000000
¥

[y
2

START 100.000 0G0 M-z STOP 100.000 000 M-z
RES BW 30 Hz VBW 100 Mz SWP 10.0 sec

FIGURE2. ERROR CORRECTION ROUTINE DATA

8 Overall Troubleshooting




RF SECTION

TABLE2. ERRORCORRECTION ROUTINE PARAMETERS

Line Parameter Specification Tr;]nulef:‘::iﬂ"g
1 LOG and LIN scale, BW <100 kHz *1 dB typical A4A3/A4A2
2 LOG 10 dB/ \
3 LOG 5 dB/ %(0.5 dB—1 dB reading) A4Al
4 LOG 2 dB/ J
5 LOG 1 dB/ +0.5dB
6 RESBW= 3MHz \ +] dB* )
7 1 MHz *
8 300 kHz
9 100 kHz » AA8/A4A4/A4A6
10 30 kHz
11 10 kHz
12 3kHz 4 10.5 dB* J
13 1 kHz
14 300 Hz
15 100 Hz A4AT7/A4A6/A4AS
16 30 Hz
17 10 Hz *] dB*
18 LOG and LIN scale, BW 2100 kHz ? +1 dB typical A4A3/A4A2
19 Step Gains= A20
20 ALO ] 0.6 dB ] A4A8
21 SG20-2
22 SG20-1 ] *1.0dB ] A4AS
23 SG10
2 LG20 ] . ]
+1.0 dB typical A4A3
25 LG10
26 RF ATTENUATOR= 20dB T I
27 30dB
28 40 dB \ +0.2 dB typical | A6A10
29 50 dB A12U8
30 60 dB
31 70 dB y J
*Specifications for all Resolution Bandwidths are referenced to the 1 MHz Resolution Bandwidth, The frequency error
terms are for error correction only.
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SWEEP SYSTEM BLOCK DIAGRAM DESCRIPTION
The 8566B Spectrum Analyzer sweep system consists of the following modes:

Continuous Sweep; Free Run Trigger

Several different assemblies are involved in the 8566B sweep system. The A16 Scan Generator generates the 0 to
10V sweep ramp. The ramp converter on the A3A8 Analog-Digital Converter and the Digital Storage Processor
Section digitize this ramp into a 10-bit sweep address. When the sweep address reaches the marker address, the
Digital Storage Processor Section outputs a RSHS (Low = Reset High Sweep) pulse. This signal resets the High
Sweep flip-flop on the A3A1 Trigger assembly. HSWP (High Sweep) goes low and the current source charging
the sweep capacitor on A16 is shunted to ground, stopping the sweep ramp at its present value. The negative
transition on the HSWP line generates a Service Request on A12 Front-Panel Interface forcing LSRQ low
which sets LSTP (Low Stop) high. This “wakes up” the A15 Controller. The Controller then reads the sweep
address from the Digital Storage Processor Section. If it corresponds to the end of the sweep, the A15 Control-
ler outputs a sweep reset command to the A16 Scan Generator, resetting the sweep ramp to OV. After all Service
Requests have been handled (LSRQ is high), the A15 Controller starts the sweep by issuing a set HSWP
command to the A3Al Trigger. The Al5 Controller then issues a stop command to the A12 Front-Panel
Interface assembly that forces LSTP low, stopping the Controller. After a 500 usec delay on A3A1 Trigger,
HSWP goes high, the sweep ramp starts, the Digital Storage Processor Section starts digitizing the ramp, and
the front panel SWEEP LED lights indicating a sweep is in progress.

——  +3.350V +3.050V
—— +1.900V —  +1.700V
SCAN RAMP
(A16TP3)
! I [ - |
| I | I !
| [ I || l
| . I I !
— 45V
HSWP
(A3A1TP4) BAND B BAND C BAND D BAND E
. ov
I- 2-22 GHz —I
FIGURE3. SWEEP SYSTEM TIMING EXAMPLE
Triggered Sweep

The triggered sweep modes are very similar to free run operation except that instead of the A15 Controller
outputting a set HSWP command to the A3A1 Trigger assembly, it outputs a trigger enable command. The
output of the trigger select circuit (line, external, or video) then clocks the HSWP line high.

10 Overall Troubleshooting




RF SECTION

Single Sweep

The single sweep mode is useful in troubleshooting the sweep system because it does not rely on feedback from
Digital Storage before resetting the sweep generator. Whenever the SWEEP key is pressed, the AlS
Controller resets the sweep generator and then sets HSWP high through the A3A1l Trigger assembly. Digital
Storage then stops the sweep when it has reached the end and the ramp resets to OV.

Fast Sweep

Fast sweep is enabled only for 0 Hz frequency spans and sweep times less than 20 msec. HSWP is forced low,
and the A16 Sweep Generator is not used. See A3A1 Trigger for a description of the fast sweep operation.

Service Requests

Any of the Service Requests on the A12 Front-Panel Interface will force LSRQ low which forces HSWP low.
For example, when a front-panel key is depressed, a keyboard Service Request is generated. LSRQ goes low,
LSTP goes high, and HSWP goes low stopping the sweep. Depending on which key was pressed, the A15
Controller will either continue the sweep or reset it and start a new sweep. Note that the analyzer cannot sweep
if any Service Requests are present.

Overall Troubleshooting 11
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SWEEP SYSTEM TROUBLESHOOTING

The following procedure is an aid to rapidly isolate sweep system malfunctions. When the malfunction has been
traced to a single assembly, check the Service Sheets for that assembly for a more thorough troubleshooting
procedure.

Isolate the Scan Sweep

Disconnect the ramp from A3A8J1 and jumper A3A8TP1 to A3A8TP2. This forces the ramp comparator
output high. The Digital Storage Processor Section should continue to process data and increment the sweep
address. The HSWP light should be flashing and HSWP should have an approximately 16 msec pulse width.
(Note that the instrument preset state may appear to be functioning properly but will become distorted as the
sweep time is slowed down.) If this works, the Digital Storage Processor Section and A15 Controller, A12
Front-Panel Interface, and A3A1 Trigger assemblies are operating properly. Suspect the ramp generator or A16
Scan Generator or ramp converter on the A3A8 Analog-Digital Converter. To further isolate the scan generator,
reconnect the sweep ramp to A3A8J1 and remove the jumper. Set the sweep time to 1 second and press the
SWEEP key. The ramp waveform will start at greater than 10V, go to OV when the SWEEP key is
pressed, and ramp back up to greater than 10V. If the ramp waveform is. correct, check the A3A8 ramp
converter. Otherwise check the ramp generator on A16.

Isolate Digital Storage Processor Section If HSWP Stays High (SWEEP LED ON)

With the sweep ramp disconnected from A3A8J1 and A3A8TP1 jumpered to A3A8TP2, check RSHS output
for the presence of 60 nsec low pulses. (The logic probe of the HP 5005A Signature Analyzer can be used to
detect them.) If present, check A3A1 Trigger. If not, check the Digital Storage Processor Section.

Isolate A12 Front-Panel Interface If HSWP Stays Low (SWEEP LED OFF)

Troubleshoot A12 Front-Panel Interface using the Signature Analysis Troubleshooting Diagrams.

See A3A1 Trigger Troubleshooting Procedure

Note that the A3A1l Trigger assembly also generates and controls the fast sweep timing (sweeps less than 10
msec).

12 Overall Troubleshooting
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A16 SCAN GENERATOR IA3A8 RAMP CONVERTER DIGITAL STORAGE PROCESSOR
AZA44 MEAMORY
A3A5 DATA AMANIPULATOR
r A346 MAIN CONTROL
SCAN TIME l ASAT INTERFACE
6
_/_ HSWP
W WHEN THE OUTPUT OF THE COMRARATOR
a— % o COES MIGH, THE RAMP DAC REGISTER
I~ Je AND THE SWEEP ADDRESS ARE
1% ooV INCREMENTED AND THE [ISPLAY DATA
4 o FOR THAT MEMORY LOCATION /5 UP -
N DATED. IF THE SWEEP ADDRESS
S ggET T O FREQUENCY s ERUALS THE MARKER VALUE (USUALLY
‘L TUNING sy SET IO THE END OF SWEED FOS/TION),
cirRCurs recisrer L 10 A RESET HIGH SWEEP OUTRPUL, RSHS,
15 GENERATED.
DIGITAL
SIORAGE
oar4
IO8 DATA/ADDRESS BUS 1
)
X
8
ATS A12 FRONT-PANEL : >
INTERFACE A3A1 TRIGGER pese,
CONTROLLER
l— Block
\— wer8 creQ I
| A RESET soous
L5R0 seQuicE g eiay
_ REQUEST | ___ KEVBOARD ~d ser
ENCODER Py s
— ser
7 a FASF
HSWP Sweee TRIGGER
sTs e Secker e cinvE
ta— ExT
i TRIGGER e vi0E£O
Ls7P ser Vi
RESET
SWEEP LED
b sme arocessas (FrROwT PANEL)

FIGURE 4. SWEEP SYSTEM BLOCK DIAGRAM
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TABLE3. MNEMONICS LISTING FOR RF SECTION

RF SECTION

Mnemonic gﬁ::: Description Mnemonic gﬁ:}'; Description
ADRG -4 Address Bits @ through 4 LDAS LOW | DAC Strobe
ATN* LOW | Attention True LDSR LOW | Digital Storage Ready
BATT Battery LHBZ LOW | HP-IB Input Buffer from Main
BFC ON Filter Capacitor IN Processor Full
DAV* LOW | Data Valid LIDA@—-15 | LOW | Instruction, Data and Address
DIO1-8 | LOW | HP-IB Data Input/Output Bits Bus Bits
DS@-3 HIGH | uProcessor Inputs/Output LIPS LOW | Instrument Preset
Device Select Bits LLED LOW | LED Strobe
EOI* LOW | End or Identify LMNE LOW | M/N Output Enable
HLE2 HIGH | Phase Lock Loop 2 Lock Enable LREQ LOW | Word Ready from HP-IB
HLEY HIGH | YTO Lock Enable Processor
HOVH HIGH | Oven Cold LRMT LOW | Remove (High = Local)
HPON HIGH | Power ON to IF-Display Section LROMI1 -3 | LOW | Enable ROM 3-State Outputs
HPUP HIGH | Power Up LRTL LOW | Local Button Pushed
HS1,2 Handshake 1, 2 LSAS LOW | Scan Attenuator Strobe
HSTD HIGH | 10 MHz Standard ON LSBY HIGH | Standby
HSTM HIGH | START Memory LSOB LOW | Stay Off Bus
HSWP HIGH | Sweeping LSRQ LOW | Service Request
HULI HIGH | Phase Lock Loop 1 or 3 LSTP LOW | Stop AlS Controller
Unlocked LSTS LOW | Scan Time Strobe
HUL2 HIGH | Phase Lock Loop 2 Unlocked LTGR LOW | Tracking Generator Request
HULH HIGH | Heterodyne Oscillator LTIO LOW | IF-Display Section I/O Strobe
Unlocked LWRT LOW | Write Memory
HULM HIGH | M/N Unlocked LYSP LOW | YTO Span
HULR HIGH | REF Unlocked Ml1-5 M/N Loop-M Inputs
HULY HIGH | YTO Unlocked MARG - 1 Memory Address Bits
HXRF HIGH | External Reference N1-6 | M/N Loop-N Inputs
HYGH HIGH | YTO Loop Gain High N DAC* |HIGH | Data Accepted
IFC* LOW | Interface Clear N RFD* | HIGH | Ready for Data
IOB9—15 | HIGH | Instrument Bus Data Bits PDBO—-7 | HIGH | uProcessor Data Bits
KCO-17 | Key Columns @ through 7 REN* LOW | Remote Enable
KRO-11 Key Rows @ through 11 RPGI1 Rotary Pulse
LADR LOW | Address LED ON RPG2 Generator Lines
LANR LOW | Analog Reset SAT1 Scan Integer
LAOS LOW | Aux Out Strobe SAT2 Attenuator
LBIO LOW | RF Section 170 Strobe SRQ* LOW | Service Request
LCK1-5 LOW | Strobes for PLLI1,2,3 SWi1 Switch 1
LCS1-8 | LOW | Chip Select for ROMs SwW2 Switch 2
* HP-IB Mnemonics

14 Overall Troubleshooting
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RF SECTION

RF SECTION ANALOG TROUBLESHOOTING

PHASE LOCK LOOPS
PRINCIPLES OF OPERATION

General Description

The fundamental RF signal input to the A6 RF Module (2-6.2 GHz) is generated by the A11A3 YTO (YIG-
Tuned Oscillator). This signal is phase-locked, through other phase-lock loops, to the A22 10 MHz Standard
(internal crystal oscillator). The YTO Loop pretunes and locks the YTO signal to the output of the M/N Loop
(part of A7) and the A10 20/30 Loop. The M/N and 20/30 Loops serve two basic functions. First, they phase-
lock the YTO Loop to the 10 MHz Standard through the Reference Loop (part of A7). They also provide the
stepped tuning of the YTO output signal. The M/N Loop provides the larger steps (2000 to 6199 MHz in 10
MHZz steps) while the 20/30 Loop provides the smaller (1 MHz to 1 Hz) steps.

All phase lock loops are referenced, either directly or indirectly, to the A22 10 MHz Standard. Figure 1 shows
the relationship between the various loops as well as defining the assemblies associated with the loops.

3.3GHz

T

20 MHz
and ik
HETERODYNE ADO M2 MIN LOOP 165 - 195 MHz YTO LOOP vto
reped (A7A3, A7A4) o ™1 (a1, a19,A20,421) % 23-810H:
{ABAY) - B (200N — 10M - fy0,30)
100 MHz
20130
10 MHz 10 MH2 REFERENCE 10 MHz and 100 MHz 15 — 30 MHz
STANDARD Loor (A’:klli: & :L1|6:4)

(A22) (A7A1, A7A2)

10 MMz

PLL2
(A10A5 — A10A8)

FIGURE1. PHASE LOCK LOOPS (SYNTHESIZER), BLOCK DIAGRAM

Reference Loop (Part of A7)

The Reference Loop is phase-locked to the A22 10 MHz Standard and its phase-locked outputs (10, 20, 100,
and 400 MHz) are used as references for the 20/30 Loop, the M/N Loop, and the Heterodyne Loop (part of
A6). The 10 MHz signal is also used as-an auxiliary rear-panel output.

The A7A2 100 MHz VCXO (Voltage-Controlled Crystal Oscillator) is the heart of this loop. The 100 MHz
output signal is 1) routed to the A6A9 Phase Lock assembly to be used as a reference for the Heterodyne Loop
and as the front-panel CAL OUTPUT signal, 2) routed to the A10A3 PLL3 Up Converter to be used as a
reference for that phase-lock loop, 3) multiplied by four to produce the reference signal for the M/N Loop
(A7A3 M/N Phase Detector), and 4) divided by five to produce a 20 MHz reference signal also used by the M/
N Loop. The 20 MHz signal is divided by two to produce a 10 MHz signal which is used as a reference for the
PLL1 and PLL2 phase-lock loops in the 20/30 Loop and also as the rear-panel auxiliary output. The 10 MHz
signal is also phase compared to the output of the A22 10 MHz Standard. The resulting error signal is used to
tune the 100 MHz VCXO to phase-lock the Reference Loop.

Analog Troubleshooting 1



RF SECTION

M/N Loop (Part of A7)

The frequency output of the M/N Loop is dependent on the front-panel Start Frequency/Center Frequency and
in part, controls the YTO output frequency. This signal is disabled during sweeps when the frequency span is
greater than 5§ MHz (fundamental mixing). An encoded equivalent of the front-panel frequency’s most signifi-
cant digits are input to the M/N Loop as M and N numbers. The ratio of the M and N numbers determines the
M/N OUT (fy,\) frequency and are chosen such that the Nth harmonic (same as the divider number) of f,,x
tunes in exactly 10 MHz increments as M is changed. There is one 10 MHz step for each valid f,,,, frequency
(M/N ratio) and Nth harmonic (N number). Refer to Table 2 for a complete list of M and N numbers and
resulting f,,,,, frequencies. This 10 MHz step complements the 20/30 Loop whose tuning range is 10 MHz and
step size is 1 Hz. Together, the M/N loop, YTO pretuning, and 20/30 Loop are able to tune the A11A3 YTO
from 2000.000 000 to 6199.999 999 MHz in 1 Hz steps.

YTO Loop (A11)

Whenever a change is made to the Start Frequency/Center Frequency (from the front panel or remote control-
ler), the YTO is pretuned near the desired new frequency. This is done by encoded information being sent from
the A12 Front-Panel Interface to the A19 DAC (Digital-to-Analog Converter) which generates and routes an
analog voltage to the A20 Main Coil Driver. The Main Coil Driver, in turn, generates a tuning current to tune
the YTO. This places the YTO frequency 20 to 30 MHz below the Nth harmonic of the M/N Loop output

(f\,n)- For frequency spans greater than S MHz, the YTO frequency is locked at the start of each sweep with the

M/N loop and the 20/30 loop to a 1 Hz resolution. The YTO signal (f,,) and the M/N Loop output signal
(fu,n) are mixed in the A11AS Sampler (harmonic mixer) to produce the YTO IF (f;1o,) signal. This 20 to 30
MHz signal is phase compared to the 20/30 Loop output signal (f,,,) in the A11A4 YTO Phase Detector
producing a dc error voltage. It should be noted that f,..; and f,,,, are equal when the YTO Loop is phase-
locked. This error voltage is stored in a capacitor, the loop (YTO) opened, and a sweep taken. The loop is
relocked at the start of each sweep. If the frequency span is less than 5 MHz, the YTO Loop is always locked
and is forced to sweep by following the swept oscillator reference (f,,,,) from PLL2 in the 20/30 Loop which is
either applied directly to the YTO or divided down and summed into PLL2 and PLL1 and then applied to the
YTO.

When the frequency span is less than 25 kHz, the loop gain of the YTO Loop is increased by approximately 10
dB to provide better performance. This is performed by control signal HYGH (High = YTO Loop Gain High)
being placed in a High state.

20/30 Loop (A10)

The 20/30 Loop translates tuning data for the seven least significant digits of the YTO frequency (2 to 6.2 GHz)
into frequencies from 30 to 20.000 001 MHz. This translation is quite straightforward and the resulting output
frequency can be calculated by the following equation:

fy0/30 =30 — x.xxx xxx MHz
where X.xxx xxx is the seven least significant digits of the YTO frequency.

This process of frequency translation is used to tune the YTO over a 10 MHz range in 1 Hz steps (1 Hz steps in
zero frequency span) and uses three complete phase-lock loops (PLL1, PLL2, and PLL3) to achieve this.

Phase Lock Loop 2 (PLL2) provides a low-frequency (20 to 30 MHz) reference (f,,,,) to the YTO Loop for
frequency spans between approximately 100 kHz and 5 KHz. This loop is locked at the start of each sweep, the
error voltage stored in a capacitor, the loop unlocked, and a sweep taken. For frequency spans of less than
approximately 100 kHz and greater than 5§ kHz, the 20 to 30 MHz output is divided by 5 and applied as an input
to Phase Lock Loop 3 (PLL3) and Phase Lock Loop 1 (PLL1). The output of PLL1/PLL3 then serves as the
reference input (£, to the YTO Loop. If the frequency span is 5 kHz or smaller, the output of PLL2 is divided
by 100 and applied to PLL3.

2 Analog Troubleshooting
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Heterodyne Loop (Part of A6)

The Heterodyne Loop (A6A9) consists of a 3.3 GHz oscillator located in the A6A4 Second Converter that is
locked to the 100 MHz VCXO in the A7A2 assembly. The 100 MHz signal drives the Sampler in the A6A9
Phase Lock assembly which produces a dc output proportional to the phase difference between the 33rd har-
monic of 100 MHz and the 3.3 GHz oscillator output signal being sampled. This dc output is amplified and
used to drive the 3.3 GHz oscillator to achieve phase lock. If the loop is unlocked, a search oscillator (in the
A6AD9) turns on and sweeps the 3.3 GHz VCO until phase-lock is again achieved. The Heterodyne loop is used
only for start frequencies of less than 2 GHz. :

Analog Troubleshooting 3



Troubleshooting Table

TROUBLESHOOTING INFORMATION

RF SECTION

Table 1 correlates CRT phase-lock error messages with the probable faulty phase-lock loop and associated
assemblies. This is especially helpful in determining the faulty loop when more than one phase-lock error

message is displayed.
TABLE 1. TROUBLESHOOTING USING CRT UNLOCK MESSAGES

Message(s) Probable Faulty Loo Associated Assemblies

(UNLOCK) y oo
PL1 Phase Lock Loop 1 A10A1 — A10A4
PL2 Phase Lock Loop 2 A10AS — A10A8
REF Reference Loop ATA1,ATA2, A22
YTO YTO Loop Al19, A20, A21, All
M/N M/N Loop ATA3, A7A4
HET Heterodyne Loop A6A9, A6A4
PL1,PL2 Phase Lock Loop 2 A10AS — A10AS8
PL1,YTO Phase Lock Loop 1 A10A1 — A10A4
PL1,PL2,YTO Phase Lock Loop 2 A10AS5 — A10A8
REF,PL1,PL2 Reference Loop A7A1,A7A2,A22
REF, M/N, YTO Reference Loop A7TA1,ATA2,A22
M/N, YTO M/N Loop A7A3, A7A4
HET, REF Reference Loop AT7A1,A7A2,A22

4 Analog Troubleshooting
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START FREQUENCY TUNING EQUATIONS AND PHASE LOCK TROUBLESHOOTING
General
Phase-lock loop troubleshooting is much easier if it is understood how the start frequency is derived. The
Diagnostic Functions of the spectrum analyzer can also be used to simplify troubleshooting of the phase-lock
loop.
Figure 2 shows a simplified block diagram of the assemblies involved in setting the start frequency. The 8566B
has two tuning modes. For frequency spans greater than SMHz, a method called lock and roll is used. This

basically involves phase locking the analyzer start frequency during the retrace period prior to the beginning of a
new scan. For frequency spans of 5 MHz and less, the analyzer is phase-locked during all of a sweep.

The equation for start frequency is:

fSF = (B ' (N ' fM/N - fzo/so)) + fu-‘
where

f; = Start Frequency

B = band number. KSR displays the value of B which varies from 0 to 4. When the displayed value is 0 (low
band), use 1 as a multiplier.

N = N number for M/N Loop. KSR displays the value of N which varies from 11 to 32.
fun = M/Nloop frequency in MHz. KSR displays the value which ranges from 177 to 197 MHz.
f,00 = Synthesizer frequency in MHz. KSR displays the value which ranges from 20 to 30 MHz.

fir = Signal IF frequency. The value is 3621.4 MHz for band 0, —321.4 MHz for band 1, and + 321.4 MHz for
bands 2, 3, and 4.

NOTE
For a detailed explanation of the Frequency Diagnostic Function (KSR), see

Diagnostic Functions in the Spectrum Analyzer Overall Troubleshooting
Section of this manual.

As an example, these values are used following an INSTR PRESET ( pressed) to determine the start
frequency.

B=1 N=13

fun = 180.769231 MHz

f2010 = 28.600000

fr = — 321.4MHz

Substitute these values into the equation.

foe = (1 (13- 180 769231 MHz) — 28.600000 MHz) — 321.4 MHz = 2000.0 MHz

Analog Troubleshooting 5
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M/N Loop Tuning
The frequency output of the M/N Loop is dependent on the ratio of M and N numbers. These numbers are

input in the form of digital tuning information to the M/N Loop Phase Detector. The following equation shows
the relationship between the output frequency and the M and N numbers.

fun = (200 — 10 (M/N)) MHz

where

fu~ = M/N output frequency

M = M number which varies from 8 — 27. KSR displays the value of M.

N = N number which varies from 11 — 32. KSR displays the value of N.

The M and N numbers are selected such that the M/N Loop output pretunes the YTO frequency in 10 MHz

steps. For a listing of the M and N numbers, M/N output frequencies (f,,y), and the YTO frequencies, refer to
Table 2, M and N Numbers and Resulting Frequencies.

20/30 Synthesizer Tuning

When a start frequency change occurs, the YTO is pretuned near the new desired frequency by the A19 Digital-

Analog Converter and A20 Main Coil Driver. This places the YTO frequency 20 to 30 MHz below the Nth
harmonic of the M/N Loop output. (The Nth harmonic is the same as the M/N Loop’s N number.) The YTO
frequency and the M/N Loop harmonic are mixed in the A11A5 Sampler. The YTO IF (20 — 30 MHz) is phase
compared with the 20/30 Synthesizer output. The A11A4 Phase Detector’s error voltage is then used to tune the ‘
YTO through the A21 FM Coil Driver and the A20 Main Coil Driver to achieve phase-lock.

The 20/30 Synthesizer is used to pretune the YTO in 1 Hz steps (in zero frequency span) through a 10 MHz
range. The following formula expresses the relationship between the frequencies found in the YTO Loop.

fromo = AN fun) = £o = fyrom

where

f.0% = 20/30 Synthesizer frequency. (Displayed with KSR.)

N = N number, varies from 11 — 32. (KSR displays value of N.)
fu,n = M/N Loop frequency

f, = YTO frequency

fyror = YTO IF frequency

The 20/30 Synthesizer frequency can also be determined by using the YTO frequency set. This frequency is
available by using KSR. In this case,

£330 = (30.000000 — D, .D,D,D,D, D, D))

where ‘

D, to D, is the YTO frequency displayed with D, being the least significant digit (1 Hz).

6 Analog Troubleshooting
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Marker Mode

When the MARKER mode is selected, the analyzer does the following. First, the center frequency is
determined. Because the marker is a display marker, after the center frequency is calculated, the position
of the marker on the display is determined. By knowing that the display consists of 1000 points and the
programmed frequency span, the processor calculates the offset between the center frequency and the marker.
The frequency span accuracy is the major cause of error in the readout accuracy of the MARKER mode.

Phase Lock Loop Troubleshooting

If one of the phase-lock error messages appears, a loop has failed. Start the troubleshooting procedure by
determining if the malfunction is dependent on Center Frequency, Frequency Span, etc. Next, break the sus-
pected loop and measure the power levels as indicated on the RF Section Analog Block Diagram. Even with the
oscillators at the extremes of their ranges, the power levels must be within the limits indicated. The loop
frequencies can be counted and compared with the programmed frequencies listed by KSR by inserting a tee
connector into the loop.

The Lock Indicator Disable jumper (A12TP2 to A12TP3) may be necessary if the keyboard is locked out. Use

the information from the Diagnostic Function and the Start Frequency Tuning Equations to narrow the fault to
a single assembly.

Analog Troubleshooting 7
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TABLE2. M AND N NUMBERS AND RESULTING FREQUENCIES (1 OF 5)

YTO START M/N MHz YTO START
EREQ. MHe M N EREQ. MHz M N M/N MHz
2000 17 11 184.545455 2540 23 14 183.571429
2010 16 11 185.454545 2550 22 14 184.285714
2020 15 11 186.363636 2560 21 14 185.000000
2030 14 11 187.272727 2570 20 14 185.714286
2040 13 11 188.181818 2580 19 14 186.428571
2050 12 11 - 189.090909 2590 18 14 187.142857
2060 11 11 190.000000 2600 17 14 187.857143
2070 10 | 1 190.909091 2610 16 | 14 188.571429
2080 9 11 191.818182 2620 15 14 189.285714
2090 8 11 192.727273 2630 14 14 190.000000
2100 27 12 177.500000 2640 13 14 190.714286
2110 26 12 178.333333 2650 12 14 191.428571
2120 25 12 179.166667 2660 11 14 192.142857
2130 24 12 180.000000 2670 10 14 192.857143
2140 23 12 180.833333 2680 9 14 193.571429
2150 22 12 181.666667 2690 8 14 194.285714
2160 21 12 182.500000 2700 27 15 182.000000
2170 20 12 183.333333 2710 26 15 182.666667
2180 19 12 184.166667 2720 25 15 183.333333
2190 18 12 185.000000 2730 24 15 184.000000
2200 17 12 185.833333 2740 23 15 184.666667
2210 16 12 186.666667 2750 22 15 185.333333
2220 15 12 187.500000 2760 21 15 186.000000
2230 14 | 12 188.333333 ‘ 2770 20 | 15 186.666667
2240 13 12 189.166667 2780 19 15 187.333333
2250 12 12 * 190.000000 2790 18 15 188.000000
2260 11 12 190.833333 2800 17 15 188.666667
2270 10 12 191.666667 2810 16 15 189.333333
2280 9 12 192.500000 2820 15 15 190.000000
2290 8 12 193.333333 2830 14 | 15 190.666667
2300 27 13 179.230769 2840 13 15 191.333333
2310 26 13 180.000000 2850 12 15 192.000000
2320 25 13 180.769231 2860 11 15 192.666667
2330 24 13 181.538462 2870 10 15 193.333333
2340 23 13 182.307692 2880 9 15 194.000000
2350 22 13 183.076923 2890 8 15 194.666667
2360 21 13 183.846154 2900 27 16 183.125000
2370 20 13 184.615385 2910 26 16 183.750000
2380 19 13 185.384615 2920 25 16 184.375000
2390 18 13 186.153846 2930 24 16 185.000000
2400 17 13 186923077 2940 23 16 185.625000
2410 16 13 187.692308 2950 22 16 186.250000
2420 15 13 188.461538 2960 21 16 186.875000
2430 14 13 189.230769 2970 20 16 187.500000
2440 13 13 190.000000 2980 19 16 188.125000
2450 12 13 190.769231 2990 18 16 188.750000
2460 11 13 191.538462 3000 17 16 189.375000
2470 10 13 192.307692 3010 16 16 190.000000
2480 9 13 193.076923 3020 15 16 190.625000
2490 8 13 193.846154 3030 14 16 191.250000
2500 27 14 180.714286 3040 13 16 191.875000
2510 26 14 181.428571 3050 12 16 192.500000
2520 25 14 182.142857 3060 11 16 193.125000
2530 24 14 182.857143 3070 10 16 193.750000
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TABLE2. MANDN NUMBERS AND RESULTING FREQUENCIES (2 OF 5)

‘ YTO START YTO START
FREQ. MHz M N M/N MHz FREQ. MHz M N M/N MHz
3080 9 16 194.375000 3620 15 19 192.105263
3090 8 16 195.000000 3630 14 19 192.631579
3100 27 17 184.117647 3640 13 19 193.157895
3110 26 17 184.705882 3650 12 19 193.684211
3120 25 17 185.294118 3660 11 19 194.210526
3130 24 17 185.882353 3670 10 19 194.736842
3140 23 17 186.470588 3680 9 19 195.263158
3150 22 17 187.058824 3690 8 19 195.789474
3160 21 17 187.647059 3700 27 20 186.500000
3170 20 17 188.235294 3710 26 20 187.000000
3180 19 17 188.823529 3720 25 20 187.500000
3190 18 17 189.411765 3730 24 20 188.000000
3200 17 17 190.000000 3740 23 20 188.500000
3210 16 17 190.588235 3750 22 20 189.000000
3220 15 17 191.176471 3760 21 20 189.500000
3230 14 17 191.764706 3770 20 20 190.000000
3240 13 17 192.352941 3780 19 20 190.500000
3250 12 17 192941176 3790 18 20 191.000000
3260 11 17 193.529412 3800 17 20 191.500000
3270 10 17 194.117647 3810 16 20 192.000000
3280 9 17 194.705882 3820 15 20 192.500000
3290 8 17 195.294118 3830 14 20 193.000000
3300 27 18 185.000000 3840 13 20 193.500000
- 3310 26 18 185.555556 3850 12 20 194.000000
3320 25 18 186.111111 3860 11 20 194.500000
‘ 3330 24 18 186.666667 3870 10 20 195.000000
3340 23 18 187222222 3880 9 20 195.500000
3350 22 18 187.777778 3890 8 20 196.000000
3360 21 18 188.333333 3900 27 21 187.142857
3370 20 18 188.888889 3910 26 21 187.619048
3380 19 18 189.444444 3920 25 21 188.095238
3390 18 18 190.000000 3930 24 21 188.571429
3400 17 18 190.555556 3940 23 21 189.047619
3410 16 18 191.111111 3950 22 21 189.523810
3420 15 18 191.666667 3960 21 21 190.000000
3430 14 18 192.222222 3970 20 21 190.476190
3440 13 18 192.777778 3980 19 21 190.952381
3450 12 18 193.333333 3990 18 21 191.428571
3460 11 18 193.888889 4000 17 21 191.904762
3470 10 18 194 444444 4010 16 21 192.380952
3480 9 18 195.000000 4020 15 21 192.857143
3490 8 18 195.555556 4030 14 21 193.333333
3500 27 19 185.789474 4040 13 21 193.809524
3510 26 19 186.315789 4050 12 21 194285714
3520 25 19 186.842105 4060 11 21 194.761905
3530 24 19 187.368421 4070 10 21 195.238095
3540 23 19 187.894737 4080 9 21 195.714286
3550 22 19 188.421053 4090 8 21 196.190476
3560 21 19 188.947368 4100 27 22 187.727273
3570 20 19 189.473684 4110 26 22 188.181818
3580 19 19 190.000000 4120 25 22 188.636364
3590 18 19 190.526316 4130 24 22 189.090909
3600 - 17 19 191.052632 4140 23 22 189.545455
. 3610 16 19 191.578947 4150 22 22 190.000000
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TABLE2. M ANDN NUMBERS AND RESULTING FREQUENCIES (3 OF 5)

YTO START YTO START ‘

FREQ. MHz M N M/N MHz FREQ. MHz M N M/N MHz
4160 21 2 190.454545 4700 27 25 189.200000
4170 20 2 190.909091 4710 26 25 189.600000
4180 19 2 191.363636 4720 25 25 190.000000
4190 18 2 191.818182 4730 24 25 190.400000
4200 17 2 192.272727 4740 23 25 190.800000
4210 16 22 192.727273 4750 22 25 191.200000
4220 15 22 193.181818 4760 21 25 191.600000
4230 14 2 193.636364 4770 20 25 192.000000
4240 13 2 194.090909 4780 19 25 192.400000
4250 12 22 194.545455 4790 18 25 192.800000
4260 11 2 195.000000 4800 17 25 193.200000
4270 10 2 195.454545 4810 16 25 193.600000
4280 9 2 195.909091 4820 15 25 194.000000
4290 8 22 196.363636 4830 14 25 194.400000
4300 27 23 188.260870 4840 13 25 194.800000
4310 26 23 188.695652 4850 12 25 195.200000
4320 25 23 189.130435 4860 11 25 195.600000
4330 24 23 189.565217 4870 10 25 196.000000
4340 23 23 190.000000 4880 9 25 196.400000
4350 22 23 190.434783 4890 8 25 196.800000
4360 21 23 190.869565 4900 27 26 189.615385
4370 20 23 191.304348 4910 26 26 190.000000
4380 19 23 191.739130 4920 25 26 190.384615
4390 18 23 192.173913 4930 24 26 190.769231
4400 17 23 192.608696 4940 23 26 191.153846 .
4410 16 23 193.043478 4950 22 26 191.538462
4420 15 23 193 478261 4960 21 26 191.923077
4430 14 23 193.913043 4970 20 26 192.307692
4440 13 23 194.347826 4980 19 26 192.692308
4450 12 23 194.782609 4990 18 26 193.076923
4460 11 23 195.217391 5000 17 26 193.461538
4470 10 23 195.652174 5010 16 26 193.846154
4480 9 23 196.086957 5020 15 26 194230769
4490 8 23 196.521739 5030 14 26 194615385
4500 27 24 188.750000 5040 13 26 195.000000
4510 26 24 189.166667 5050 12 26 195.384615
4520 25 24 189.583333 5060 11 26 195.769231
4530 24 24 190.000000 5070 10 26 196.153846
4540 23 24 190.416667 5080 9 26 196.538462
4550 22 24 190.833333 5090 8 26 196923077
4560 21 24 191.250000 5100 27 27 190.000000
4570 20 24 191 666667 5110 26 27 190.370370
4580 19 24 192.083333 5120 25 27 190.740741
4590 18 24 192.500000 5130 24 27 191.111111
4600 17 24 192.916667 5140 23 27 191.481481
4610 16 24 193333333 5150 22 27 191851852
4620 15 24 193750000 5160 21 27 192222222
4630 14 24 194.166667 5170 20 27 192.592593
4640 13 24 194.583333 5180 19 27 192.962963
4650 12 24 195.000000 5190 18 27 193.333333
4660 11 24 195.416667 5200 17 27 193.703704
4670 10 24 195833333 5210 16 27 194.074074
4680 9 24 196.250000 5220 15 27 194.444444 .
4690 8 24 196.666667 5230 14 27 194 814815
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TABLE2. M AND N NUMBERS AND RESULTING FREQUENCIES (4 OF 5)

‘ YTO START YTO START
FREQ. MHz MmN M/N MHz FREQ. MHz MmN M/N MHz
5240 13 27 195.185185 5720 25 30 191.666667
5250 12 27 195.555556 5730 24 30 192.000000
5260 11 27 195925926 5740 23 30 192.333333
5270 10 27 196.296296 5750 22 30 192.666667
5280 9 27 196 .666667 5760 21 30 193.000000
5290 8 27 197.037037 5770 20 30 193.333333
5300 27 28 190.357143 5780 19 30 193.666667
5310 26 28 190.714286 5790 18 30 194.000000
5320 25 28 191.071429 5800 17 30 194333333
5330 24 28 191 428571 5810 16 30 194.666667
5340 23 28 191.785714 5820 15 30 195.000000
5350 22 28 192.142857 5830 14 30 195.333333
5360 21 28 192.500000 5840 13 30 195.666667
5370 20 28 192.857143 5850 12 30 196.000000
5380 19 28 193.214286 5860 11 30 196.333333
5390 18 28 193.571429 5870 10 30 196.666667
5400 17 28 193928571 5880 9 30 197.000000
5410 16 28 194.285714 5890 8 30 197.333333
5420 15 28 194.642857 5900 27 31 191.290323
5430 14 28 195.000000 5910 26 31 191.612903
5440 13 28 195.357143 5920 25 31 191.935484
5450 12 28 195.714286 5930 24 31 192.258065
5460 11 28 196.071429 5940 23 31 192.580645
5470 10 28 196.428571 5950 22 31 192.903226
5480 9 28 196.785714 5960 21 31 193.225806
5490 8 28 197.142857 5970 20 31 193.548387
5500 27 29 190.689655 5980 19 31 193.870968
5510 26 29 191.034483 5990 18 31 194.,193548
5520 25 29 191.379310 6000 17 31 194.516129
5530 24 29 191.724138 6010 16 31 194.838710
5540 23 29 192 .068966 6020 15 31 195.161290
5550 22 29 192.413793 6030 14 31 195.483871
5560 21 29 192.758621 6040 13 31 195.806452
5570 20 29 193.103448 6050 12 31 196.129032
5580 19 29 193 .448276 6060 11 31 196.451613
5590 18 29 193.793103 6070 10 31 196.774194
5600 17 29 194.137931 6080 9 31 197.096774
5610 _ 16 29 194 482759 6090 8 31 197 419355
5620 15 29 194 827586 6100 27 32 191.562500
5630 14 29 195.172414 6110 26 32 191.875000
5640 13 29 195.517241 6120 25 32 192.187500
5650 12 29 195 .862069 6130 24 32 192.500000
5660 11 29 196.206897 6140 23 32 192.812500
5670 10 29 196.551724 - 6150 22 32 193.125000
5680 9 29 196.896552 6160 21 32 193.437500
5690 8 29 197.241379 6170 20 32 193.750000
5700 27 30 191.000000 6180 19 32 194.062500
5710 26 30 191.333333 6190 18 32 194.375000
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TABLE2. M AND N NUMBERS AND RESULTING FREQUENCIES (5 OF 5)

YTO START

FREQ. MHz M N M/N MHz
6000 17 31 194.516129
6010 16 31 194838710
6020 15 31 195.161290
6030 14 31 195.483871
6040 13 31 195.806452
6050 12 31 196.129032
6060 11 31 196451613
6070 10 31 196.774194
6080 9 31 197.096774
6090 8 31 197419355
6100 27 32 191.562500
6110 26 32 191.875000
6120 25 32 192.187500
6130 24 32 192.500000

. 6140 23 32 192812500
6150 22 32 193.125000
6160 21 32 193.437500
6170 20 32 193.750000
6180 19 32 194.062500
6190 18 32 194.375000
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RF SECTION

RF SECTION DIGITAL TROUBLESHOOTING

PRELIMINARY CHECKS
Instrument Preset Check

The two red INSTR CHECK LED:s light whenever the instrument is turned on or when is pushed. The
main processor then performs a check of itself, a checksum verification of all ROMs on the A15 Controller, a
partial check of the Instrument Bus (50-wire bus), and a read-write check of the RAMs and A3A4 Memory in
the IF-Display Section.

If all the checks pass, both INSTR CHECK LEDs turn off.
If any check fails, one or both INSTR CHECK LEDs remain on.

a. Both INSTR CHECK LEDs on indicates a problem with the A15 Controller. First, remove the Controller
and make sure that the S0-wire ribbon cable and HP-IB ribbon cable are pressed all the way onto A15J1
and A15J2 connectors. Reinstall the A15 Controller. If both front panel INSTR CHECK LEDs still
remain on when the instrument is turned on, follow procedure under A15 Controller Self Test. '

b. Left LED (INSTR CHECK I) on indicates a failure occurred when checking the Digital Storage Memory
(A3AdJ). First, check to ensure that a LINE power cord is connected to the IF-Display Section. Also check
to see that the rear-panel Analyzer Bus Interconnect Cable, W31, is properly connected. If INSTR
CHECK I still remains on when the instrument is turned on, troubleshoot the A3 Digital Storage in the IF-
Display Section.

c. Right LED (INSTR CHECK Il) on indicates a failure occurred during the partial check of the Instrument
Bus.

NOTE

The partial interface check reads the key column lines (KCO through KC?)
from the A1 and A5 front panels. If any front panel key is shorted or stuck
closed, INSTR CHECK Il LED should remain on after the Self Test is com-
pleted. This part of the Self Test can easily be verified by pushing any key,
except (=], and holding the key in while pushing (7] . If the IO interface
check routine is working, INSTR CHECK Il LED will stay on.

d. Suspected digital failure but no INSTR CHECK LEDs on may indicate a RAM or 1/0 bus failure
which is not checked in the normal Self Check or “POP” (Power-On Preset). If the two front panel
INSTR CHECK LEDs turn on when the LINE switch is set to ON, and turn off again within a few
seconds (indicating no digital problems), but symptoms persist (such as improper CRT display or
improper response to particular commands) indicating that the problem is in the digital area, a “LONG
POP”can be performed.

“LONG POP” Instrument Preset Check (Jumper A15TP4[STS] to A15TP1-7[T3])

This check is very similar to the normal Instrument Preset Check: an additional processor check is performed,
all of the RAM locations in Digital Storage (A3A4 Memory) are checked, and the RAM memory on the A15
Controller is verified.

Since these more extensive checks require altering information that has been stored in RAM, LONG POP
requires an internal jumper from A15TP4 (STS) to A15TP1-7 (T3). To perform a LONG POP, set LINE switch

Digital Troubleshooting 1
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to STANDBY and jumper A15TP4 to A15TP1-7. (Refer to A15 component locations diagram for location of
test points). When LINE switch is set to ON, the two red INSTR CHECK LEDs are forced on and the main
processor steps through the Self Test routine, expanding the normal POP with the additional tests mentioned
above. The expected results for a LONG POP are exactly the same as for the normal POP of Instrument Preset
as described above in the Instrument Preset Check (paragraphs a, b, and c).

Because LONG POP is a “destructive test” (it alters any information that has been stored in RAM), it should be
performed only as a last resort effort in troubleshooting what appears to be a memory or processor related
problem.

Digital Storage Verification

The Instrument Preset Check does a fairly complete verification of the Digital Storage controller and memory.
An additional check can be done, independent of the RF section, by jumpering A3A6TP3 to A3A6TP6 and
pushing A3A7S1 momentarily. A test pattern should appear on the display. Refer to the A3 Digital Storage
Troubleshooting Section in Volume 2 of this manual for a more detailed description of this procedure. Note that
when the jumper is connected, the left check LED always stays on following an INSTR PRESET, since in the
test pattern mode, Digital Storage ignores all instructions from the A15 Controller.

2 Digital Troubleshooting
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A5 Front Panel



RF SECTION

A5 FRONT PANEL, CIRCUIT DESCRIPTION

A5 Front Panel comprises the ASA1 Keyboard, A5A2 Rotary Pulse Generator (RPG), Instrument Check
indicators, and LINE power switch.

A5A1 Keyboard

AS5SA1 Keyboard includes all the front-panel pushbutton key-switches and their indicator LEDs. (Refer to A12
Front-Panel Interface for a description of the key-switch circuitry.) The LEDs, which are driven by A12,
indicate the status of pushbuttons, except for INSTR CHECK indicators I (DS2) and II (DS3).

Instrument Check Indicators

The INSTR CHECK indicators are used with a self-test routine that is run whenever the LINE switch is turned
on or the key is pressed. The self-test routine checks the digital circuitry in A15 Controller, portions of
Al2 Front-Panel Interface, and A3 Digital Storage in the IF-Display Section. Both LEDs are lit until the self-
test routine is completed. If both LEDs remain on, the problem is probably on the A15 Controller. INSTR
CHECK II indicates a problem on the A12 Front-Panel Interface assembly or the Instrument Bus, and INSTR
CHECK I indicates a problem in the A3 Digital Storage area of the IF-Display Section (A3A4 Memory.)

AS5A2 Rotary Pulse Generator

AS5A2 Rotary Pulse Generator (RPG) is operated by the DATA knob on the front panel. The rate and direction
of rotation of the knob are transmitted to A12 Front-Panel Interface on the RPG 1 and RPG 2 lines.

LINE Power Switch

When the LINE switch is in STANDBY, a circuit is completed to light STANDBY indicator LED DSI1. The
LED is lit when the instrument is in STANDBY.

Connectors and AMPTD CAL Adjustment
The RF INPUT, CAL OUTPUT, and 1ST LO OUTPUT connectors and the AMPTD CAL adjustment are

physically part of the A6 RF Module and explanations of these components are located with the A6 informa-
tion.
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RF SECTION

Reference HP Part |c Q . Mfr
: A t Description Mfr Part Number
Designation | Number |D \ p Code .
AS 85660-60005 1 3 1 FRONT PANEL ASSEMBLY 28480 05660--60005
{INCLUDES ASA1 AND ASA2)

ASDS1 1990--0487 7 10 LED “LAMP LUM-INT=1MCD IF=20MA-MAX BVUR=Y 28460 5082-4584
ASDS2 1990-0486 & 2 LED-LAMP LUM~INT=1MCD IF=20MA-MAX RV 20480 5002--4684
ASDS3 1??20~-0486 b LED-LAMP LUM-INT=1MCD IF=20MA-MAX HVUR=5V 20480 S002-44684
ADSY 3101-2193 S 1 SWITCH--TGL SUEMIN SPDT 24 25S0VAC 20480 3101-2193
ADAL 85660-60210 | 2 1 HOARD ASSEMELY, KEYROARD 213480 850660-60210
ASAICY 01602055 9 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 234890 0160--2055
ASALIC2 0160--4832 4 1 CAPACITOR-FXD . 01UF +-10% 100VDEL CER 28480 0160-4832
A%AIDSY 1990-0487 7 LED-LAMP LUM-INT=1MCD IF=200MA-MAX BUR=SV 211480 S082--4584
ADAIDS2 17900487 7 LED-LAMP LUM-INT=1MCD IF=20MA-MAX EUR=5V 20480 5082-45084
ASAIDS3 1990-0487 7 LED-LAMP LUM-~INT=1MCD IF=20MA-MAX BRVR=5V 284680 5082-4584
ASA1DS4 1990~0487 7 LED-LAMP LUM~-INT=1MCD IF=20MA--MAX RVUR=SV 28480 5082-45084
ASAIDSS 1990-0487 7 LED-LAMP LUM-INT=1HCD IF=20MA-MAX RVUR=S5V 28480 $5082-4584
ASAIDSH 1920-0487 7 LED-LAMP LUM~INT=1MCD IF=20MA—-MAX BVR=5V 28480 50824584
ASAIDS? 1990-0487 7 LED~LAMP LUM-INT=1MCD IF=20MA-MAX EBVUR=S5V 28480 S5082-4584
ASA1DSG8 1970-0487 7 LED-LAMP LUM-INT=1MCD IF=20MA—-MAX RVR=SV 28480 5082-4584
ASAIDS? 1990-0487 7 LED-LAMP LUH-INT=1MCD IF=20MA-MAX BUR=SV 28400 5002-4584
ASA1E1 1251-0600 0 11 CONNECTOR~-SGL CONT PIN 1.,14~-MM-BSC--SZ 5Q 284080 1251-0600
ASAIE2 12951-0600 0 CONNECTOR-SGL CONT PIN 1.14--MM—-RSC-5Z SQ 20480 1251-0600
ASA1E3 1251-0600 0 CONNECTOR--SGL CONT PIN 1.14-MM-BSC~-SZ 5@ 28480 1251-0600
ASAILEL 1251-0600 0 CONNECTOR-SGL CONT PIN 1.,14-MM-BSC--8Z SQ 20400 12510600
ASALES 12951-0600 0 CONNECTOR~SGL CONT PIN 1.14-MM-BSC~SZ GQ 28480 1251-0600

. ASA1ES 1251-0600 0 CONNECTOR-SGL. CONT PIN 1.14-MM-BSC-5Z SQ 20480 125104600
ASALE7 12510600 0 CONNECTOR-SGL CONT PIN 1,14-MM-BSC~5Z SQ 28480 12%1-0600
ASAIES 1251-0600 0 CONNECTOR~SGL CONT PIN 1,14--MM-ESC-SZ SQ 28480 1251-0600
ASALED? 12510600 0 CONNECTOR -SGL CONT PIN 1.14-MM-BGC-SZ SQ 28480 1251-0600
ASAIELD 1251-0600 0 CONNECTOR-SGL CONT PIN 1,14-MM-BSC~8Z SQ 28480 1251~0600
ASAIEL 1251-0600 0 CONNECTOR-SGL CONT PIN 1,14-MM-BSC--SZ SQ 28480 1251~0600
ASA1TY 1200-0507 9 1 SOCKET~IC 16-CONT DIP--SLDR 28480 1200--0507
ASAIP1 1251-5549 b 1 CONNECTOR S0~PIN M POST TYPE 28460 1251-5549
ASAIGT 1854-0477 7 1 TRANSISTOR NPN 2N2222A SI T0-18 PD=5S00MU 04713 2N22224A
ASAIR1 0757-0438 3 1 RESISTOR S.11K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-5111-F
ASAIRZ 0698-31952 -] 1 RESISTOR 3.48K 1% ,1254 F TC=0+-100 24546 C4-1/8-T0-3481~F
ASAIR3 N698~-3150 b 1 REGISTOR 2.37K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-2371~F
ASAIR4 0698-7242 1 1 RESISTOR 1,78K 1% .05W F TC=0+-100 24546 C3-1/8-T0-1791~F
ASA1S1~
ATA1S849 H060~9436 7 49 PUSHBUTTON SWITCH P.C. MOUNT 28480 S9060-9436
ASA1U1 18100229 2 2 NETWORK~RES 8-5IP330.0 QMM X 7 01121 2084331
ASALL2 1820-1196 8 2 IC FF TTL LS D-TYPE POS-EDGE~TRIG COM 01299 SN74LS174AN
ASAIU3Z 18201196 a IC FF TTL LS D~TYPE POS—-EDGE-TRIG COM 01295 SN74LS174N
ASALLE 1810-0229 5 NETWORK-RES 8~SIP330.0 OHM X 7 01121 2084331
ASAIWIx 8159-0005 0 3 RESISTOR-ZERO OHMS 22 AWG LEAD DIa 28480 59-0005
ASALUDE 8159-0009 0 RESISTOR~ZERO OHMS 22 AWG LEAD DIA 20480 89159~00095
ASATWIN 8159-0005 0 RESISTOR~ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005

MISCELLANEOQUS PARTS
0380~-1233 ? 9 SPACER-SPECIALTY .450 IN L©&; 175 IN OD 00000 ORDER BY DESCRIPTION

ASAR 09600684 2 1 ROTARY PULSE GENERATOR 28480 0960--0684

*Indicates Factory Selected Value
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RF SECTION

A6 RF MODULE

A6 RF MODULE REPLACEMENT

NOTE

For location of hardware and cables referred to in this procedure, see
Figure 1.

Removal

1.

Remove ac line cords, separate instrument sections, and remove top, bottom, and right side covers from
RF Section. ‘

2. Remove RF front panel. (See A5 Front Panel Removal procedure in A5 Front Panel section.)
3. Remove two clips (1) by removing four screws (2).
4. Remove five cables (3) from A6 PC boards.
5. Remove A6 RF Module PC cover plate by removing six screws (4).
6. Disconnect coaxial cable (5) at point shown.
7. Disconnect two ribbon cables (6) from motherboard.
8. Remove five screws (7).
9. Slide RF Module out from mainframe.
Installation
10. Slide RF Module into the mainframe; push coaxial cable (5) in slightly so that it does not get caught on
mainframe.
11. Replace five screws (7).
12. Reconnect two ribbon cables (6) to motherboard.
13. Reconnect coaxial cable (5).
14. Replace A6 RF Module PC cover plate by replacing six screws (4).
15. Reconnect five cables (3) to A6 PC boards.
16. Replace two clips (1) by replacing four screws (2).
17. Replace front panel.
18. Replace top, bottom, and side covers, reconnect IF and RF Sections, and reconnect ac line cords.

A6 1
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FIGURE 1. A6 RF MODULE REPLACEMENT




RF SECTION

A6A1 COAXIAL SWITCH AND A6A17 300 MHz BPF REPLACEMENT
' NOTE

For location of hardware and cables referred to in this procedure, see
Figure 2.

1. Remove front panel from RF Section. (See A5 Front Panel Section for front panel removal procedure.)
2. "A6A1 Replacement:
a. Disconnect connectors (1), (2), and (3).
b. Unsolder wires from the Coaxial Switch:
1 (brown) wire from input (1)
3 (orange) wire from input (c +)
2 (red) wire from input (2)
¢. Release Coaxial Switch (5) by removing two screws (4).
d. Fasten new Coaxial Switch to RF Module with two screws (4).
e. Resolder wires and reconnect connectors.
. 3. AG6A17 Replacement:
a. Disconnect connectors (6) and (7) and remove A6A17 BPF from mounting clips.

b. Install new A6A17 BPF in mounting clips and reconnect connectors.

4. Replace front panel. (See AS Front Panel Section for front panel replacement procedure.)

RED
WIRE

ORANGE
WIRE

BROWN
WIRE

,u

FIGURE2. A6A1COAXIAL SWITCH AND A6A17 300 MHz BPF REPLACEMENT

A6



RF SECTION

A6A2 RF ATTENUATOR REPLACEMENT

NOTE .

For location of hardware and cables referred to in this procedure, see
Figure 3.
Removal
1. Remove front panel from RF Section. (See AS Front Panel Section for front panel removal procedure.)
2. Remove top and bottom covers from RF Section.
3. Disconnect attenuator cables (1).
4. Remove two screws (2) used to attach attenuator bracket to motherboard.
5. Remove two screws (3) used fo attach attenuator bracket to “totem pole” assembly.

6. Remove RF Module PC board cover by removing six screws (4) and five cables (5) (three from A6A9 and
two from A6A12).

7. Remove A6A9 leaving remaining cables attached.

8. Disconnect attenuator ribbon cable connector (6) from motherboard.

9. Attenuator (attached to bracket) is now free. Remove from RF Module. .
10. Remove attenuator bracket from attenuator by removing two screws (7).
Installation
11. Attach attenuator bracket to attenuator by replacing two screws (7).

12. Place attenuator (attached to bracket) in RF Module.

13. Connect attenuator ribbon cable connector (6) to motherboard connector.

14. Align attenuator connectors (1) with cable connectors and tighten cable connectors.
15. Replace two screws (3) used to attach attenuator bracket to “totem pole” assembly.
16. Replace two screws (2) used to attach attenuator bracket to motherboard.

17. Replace A6A9 Phase Lock assembly.

18. Install PC board cover and replace six screws (4).

19. Reconnect five cables (5) (three to A6A9 and two to A6A12). Cables are color-coded and color codes are
marked on PC board cover.

20. Replace top and bottom covers on RF Section. ‘

21. Replace front panel. (See AS Front Panel Section for front panel replacement procedure.)
4 A6



RF SECTION

FIGURE3. REPLACEMENT OF A6A2 RF ATTENUATOR (1 OF 2)
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RF SECTION

A6

FIGURE3. REPLACEMENT OF A6A2 RF ATTENUATOR (2 OF 2)




RF SECTION

A6A4 SECOND CONVERTER REPLACEMENT
NOTE

For location of hardware and cables referred to in this procedure, see
Figure 4.

Removal

Remove ac line cords and RF Section bottom cover.

2. Disconnect connectors (4) and (8), single-pin connector (2), and double-pin connector (3) from Second
Converter.

3. Disconnect the remaining cables from Second Converter:
1 (brown) cable from .321 OUT (7)
4 (yellow) cable from TUNE (9)

4. Remove two screws (6) to remove Second Converter from A6 RF Module.

Installation
5. Position new Second Converter on mounting bracket. Secure with two screws.
6. Reconnect connector (1), 5 (green) cable, connector (4), single-pin connector (2), and double-pin connector

®-

(3) to Second Converter.

Reconnect the following cables to Second Converter.
1 (brown) cable to .321 OUT(7)

1 (brown) cable to .321 IN (8)

4 (yellow) cable to TUNE (9)

Replace bottom cover and ac line cords.

FIGURE4. A6A4 SECOND CONVERTER REPLACEMENT
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RF SECTION

AG6A6 FIRST CONVERTER REPLACEMENT

NOTE ‘

For location of hardware and cables referred to in this procedure, see
Figure 5.

Removal
1. Remove ac line cords, IF-Display Section, and RF Section top cover.

2. Remove two screws (2) to release A6A6 First Converter from A6 RF Module. Disconnect connectors (1)
from A6A6 First Converter.

Installation
3. Position new A6A6 First Converter in RF Module and reconnect connectors (1). Reinstall two screws (2).

4. Replace RF Section top cover. Attach IF-Display Section to RF Section. Reconnect ac line cords.

FIGURES5. ABA6 FIRST CONVERTER REPLACEMENT




RF SECTION

A6A15 3.6 GHz BPF, A6A16 1.5 GHz LPF, AND A6A18 LPF REPLACEMENT

NOTE

For location of hardware and cables referred to in this procedure, see
Figure 6.

Removal

1.

2.

Remove ac line cords, separate instrument sections, and remove top and bottom covers from RF Section.
Remove five cables (1) from A6 PC boards; three from A6A9 and two from A6A12.

Remove RF Module PC board cover by removing six screws (2).

Remove A6A9 assembly and A6A10, A6A11, and A6A12 PC boards.

Disconnect 4 (yellow) cable and 5 (green) cable from 2nd Converter to release AGA9 assembly.
Disconnect coaxial cable (3) between A1l YTO Loop and A6AS5 ACLU at the ACLU.

Disconnect cable between A6A8 YTX and A6AS ACLU at the YTX.

Disconnect cable between front-panel 1ST LO OUTPUT connector and A6AS ACLU at the ACLU.
Disconnect 1 (brown) cable from A6A4 2nd Converter .321 OUT.

Disconnect cable between A6A14 Limiter and A6A1 RF Switch at the RF Switch.

11. Remove three screws (4) used to attach ACLU cover plate one at a time removing cable clamp and
reinstalling the screws.

12.  Disconnect wire harness connectors from ACLU and 2nd Converter to release wire harness from “totem
pole” assembly.

13.  Disconnect cable between front-panel IF OUTPUT connector and A6A5 ACLU at the ACLU.

14,  Disconnect cable between front-panel IF INPUT connector and A6A16 1.5 GHz LPF at the 1.5 GHz LPE

15. Disconnect wire harness plug from motherboard and position wire harness such that “totem pole” assem-
bly can be removed.

16. Remove two screws (5) attaching “totem pole” assembly to motherboard and two screws (6) attaching
“totem pole” assembly to attenuator bracket.

17. Remove “totem pole” assembly from RF Module.

18. A6AI15, A6A16, or A6A18 can now be replaced by disconnecting attached cables.

Installation

"’

20.

Replace A6A15, A6A16, or A6A18 in “totem pole” assembly and reconnect cables.

Place “totem pole” assembly in RF Module.

A6 9



21.

22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.
33.
34.
35,
36.

RF SECTION

Replace two screws (5) to attach “totem pole” assembly to motherboard and two screws (6) to attach
“totem pole” assembly to attenuator bracket.

CAUTION .

The YIG-Tuned Mixer (YTX) contains an extremely small and sensitive diode.
A reverse voltage in excess of 3 volts may damage it. It is connected directly
to the center conductor of the LO/IF connector, and is especially suscepti-
ble to blowout from electrostatic discharge. Before connecting any cable to
this connector, first discharge the cable by connecting the center conductor
to ground. It is recommended that the other end of the cable be connected
first. Once the cable is properly installed (from the YTX to the ACLU), the
BIAS pin of the ACLU is connected to the YTX diode and must also be
treated with caution. A general rule is to connect all devices to ground
before connecting them to the BIAS pin on the ACLU.

Reconnect cable to A6A8 YTX.

Reconnect cable to A6A1 RF Switch.

Reconnect cable from front-panel 1ST LO OUTPUT to A6AS ACLU.

Reconnect cable from front-panel IF OUTPUT to A6AS ACLU.

Reconnect cable from front-panel IF INPUT to A6A16 1.5 GHz LPF.

Reconnect cable (3) between A11 YTO Loop and A6AS ACLU. ‘
Reconnect 1 (brown) cable to 2nd Converter .321 OUT.

Remove three screws (4) from A6AS5 ACLU cover plate one at a time replacing cable clamps then replacing
SCTews.

Reconnect all wire harness connectors to AGAS ACLU and A6A4 2nd Converter as follows:

A6A4 2nd Converter
Green (5) wire to I
White/Brown (91) wire to V.
White/Black (90) wire to SW
A6AS ACLU
Gray (8) wire to BIAS
White/Red (92) wires to + SVDC (three pins)

Reconnect wire harness to motherboard.

Replace A6A9 assembly and A6A10, A6A1l, and A6A12 PC boards.
Replace PC board cover and install six screws (2).

Reconnect 4 (yellow) cable and 5 (green) cable to 2nd Converter.

Reconnect five cables (1) to A6 PC boards; three to A6A9 and two to A6A12.

Replace top and bottom covers on RF Section, recombine instrument sections, and reconnect ac line .
cords.

10 A6




RF SECTION

“TOTEM POLE"
ASSEMBLY

AGA4*
SECOND
CONVERTER

ABA5*
ACLU

ABA 16"
1.5 GHz
LPF

ABA18*
4.0 GHz
LPF
(CABLE)
ABA15* ABAG*
3.6 GHz FIRST
BPF CONVERTER

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

FIGURE6. AG6A15BPF A6A16 LPF, AND A6A18 LPF REPLACEMENT
A6
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RF SECTION

TABLE 1. REPLACEABLE PARTS
Reference HP Part |c Q o Mfr
: A t Description Mfr Part Number

Designation | Number |D Y P Code

Ab RF MODULE

AbLA1 8566060101 | 0 1 RF SWITCH 28480 8566060101

AbLAR 85660-60121 | 4 1 RF ATTENUATOR/ERROR CORRECTION ROM 28480 85660-80121
(INCLUDES A12U8)

ALAT 8546460-60003 | 1 1 LAST CONVERTER ASSEMELY 28480 85660-60003

AbLAY S5086~-7248 9 1 SECOND CONVERTER 28480 S5086-7248

ALAS 5086~-7133 1 1 AMPLIFIER/COUPLER/LOAD UNIT 28480 5086-7133
(ACLW)

AGLAL 5006-7247 a 1 FIRST CONVERTER 28480 S5886-7247

ALA? BY%660-60128 | 1 1 EOARD ASSEMELY, YIG-TUNED 28400 05660-60128
MIXER CURRENT DRIVER

ALAB %i0B6-7226 3 1 YIG-TUNED MIXER (YTX) (NEW) 28480 S086-7226

ALAB 5086-6226 1 1 YIG-TUNED MIXER (YTX) (RE- 284890 5086-6226
STORED S086-7226)

ALAY 8566060226 | 0 1 PHAGE LOCK ASSEMELY 203480 8566060226

ALALD 8366060180 | B 1 BOARD ASSEMELY, MISCELLANEQUS 28480 85660-60180
BIAS/RELAY DRIVER

AbATT 05660-60126 | 9 1 BROARD ASSEMELY, SLOPE GENERATOR 204890 B8E5660~60126

ALALR 85660-60013'| 3 3 BOARD ASSEMELY, YTX DRIVER 284890 85660-60013

AbLALTY 566060014 | 4 1 BOARD ASSEMBLY, RF MODULE MOTHEREBOARD 20480 85660-60014

AbAL1A 508467261 3 1 LIMITER, 0-2.5 GHZ 28480 S086-7261

ALALS ?135~0067 S 1 BANDPASS FILTER, 3.6 GHZ, SMA CONNECTORS 20480 ?135-0067

AbLALS 5086-7299 0 1 LOW PAGS FILTER, 1.5 GHZ 28480 S0836~7299

ALAL7 0955-0117 5 1 BANDPASS FILTER, 300 MHZ 28480 0955-0117

AbLAIB ?135-0100 S 1 FILTER, LOW PASS, 26 GHZ 28480 ?135-0108

ALT1 PART OF Ab6W16 (CAL QUTPUT)

ALIR 1250-1251 7 1 ADAPTER~COAX STR F-SMA F--OMA 284830 1250-1251

ALTZ 86,290-6000% | 7 1 CONNECTOR, TYPE N (RF INPUT) (SEE FIGURE 28480 B86220-60005
3 IN GENERAL PARTS LISTING SECTION
FOR PARTS BREAKDOWN)

AGR1 21001717 4 1 RESISTOR-VAR CONTROL CCP S0K 20X LIN 20480 21001717

AbUWL a85660-20073 | 1 1 CABLE ASSEMBLY, J1 (RF INPUT) TO 28480 85660-20073
ALA2 (RF ATTENUATOR)

ALW2 85660-20074 | 2 1 CADLE ASSEMBLY, A6A2 (RF ATTENUATOR) TO 26480 85660-20074
AGAT (RF SWITCH)

ALWI 84566020075 | 3 1 CABLE ASSEMBLY, A6A1 (RF SWITCH) TO 283480 B5660-20075
ABAB (YTX)

AbWA 85%660-20079 | 7 1 CABLE ASSEMELY, A6A14 (LIMITER) TO 283480 85660-206079
ALAL (FIRST CONVERTER)

ALUWS 85660-20076 | 4 1 CABLE ASSEMBLY, A6AB (YTX) TO AGAS(ACLWY) 20480 85660-20076

ALWSE 8566020077 | S 1 CABLE ASSEMBLY, ALAS (ACLU LO IN) TO 28480 85660-20077
W11 CABLE ASSEMBLY FROM Al11A1

ALW7 85660-20082 | 2 1 CABLE ASSEMBLY, A6AS (ACLU) TO AbAL 28480 85640-20082
(FIRST CONVERTER)

ALUWB 8566020104 | 9 1 CABLE ASSEMBLY, 18T LO OUTPUT 268480 85660~20104

ALWY NOT ASSIGNED

ALW10 85660~20081 |1 1 CABLE ASSEMELY, ALA1S (306 GHZ B8PF) TO 204990 85660-20081
AGA4 (SECOND CONVERTER)

AGW11 B5660-60055 | 3 1 CABLE ASSEMELY, GREEN, A&6A% (PHASE LOCK) 28480 85660-60055
TO A6A4 (SECOND CONVERTER) VTO

AbLW12 8566060097 | 3 1 CABLE ASSEMELY, YELLOW,A&6AA4(SECOND CONV- 28480 856L60-60097
ERTER) TO ALAYU1 (SAMPILER)

ALW13 8566020113 | 0 1 CARLE ASSEMBLY, A&6AS (ACLU) TO Ab6ALSL 28480 85660-20113
(1.5 GHZ LPF)

AbW14 B5660-20112 | 9 1 CAEBLE AGSEMELY, A6A16 (1.5 GHZ LPF) 20490 8U660-20112
TO A6A4 (SECUOND CONVERTER)

ALW1S B85660-60057 | 5 1 CABLE ASSEMBLY, HROWN, A&6A4 (SECOND 26480 85660-60057
CONVERTER) TO A6A3 (LAST CONVERTER)

AbUW1S §15660~60058 | &6 1 CABLE ASSEMELY, BLACK, CAL OQUTPUT 26400 85660-60058

ALWE7 8566060056 | 4 1 CABLE ASSEMBLY, RED, A6A? (PHASE LOCK) 2£1480 B5660-60056
T0 ABA17 (300 MHZ BPF)

A6W18 B5660-60054 | 2 1 CABLE ASSEMBLY, RED, A6A17 (300 MHZ BPF) 261480 85660-600T54
TO AGAZ (LAST CONVERTER)

ALW1? 8120-2847 1 1 CABLE ASSEMBLY, RIBBON, A6A12 (YTX 28480 -8120-2847
DRIVER) TO A6A7(YTX CURRENT DRIVER)

ALW20 1250-1397 2 1 ADAPTER-COAX RTANG M-SMA M-SMA 28480 1250-1397
(RF SWITCH) TO AbA14 (LIMITER)

ALWR1 85660-60060 | 0 1 CABLE ASSEMBLY, WIRC HARNESS 283480 85660-60060
(ALRL,ALAL ,ALAA AND ALAS TO AGA13T4)

*Indicates Factory Selected Value
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RF SECTION

A6
RF MODULE

ABWI17%  ABW16% A23W2% W3%  W2% ABW12% ABAT2¥AGA 1%
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(GREEN LED)
ABW11#
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Asw15% —_|| [ | O\~ ) < _ABW19#%
AGA3% ‘ ' ' ABW3%
ABW13#
ABW21
ABW12%
AGW14%: L AgAs
I
AGWE#
AGW18% r
T AGWa
AGA18% ‘
;i\-AsM*
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ASSEMBLY
(SEE SHEET ABW2 %
30F THIS
FIGURE)
AGA14%

ABWI15*ABW 1% AGA4* ABW10% ABWB* ABW13% AGW7% AGW23% AGW20% AGA2%

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

FIGURE7. A6RF MODULE, PARTS IDENTIFICATION (1 OF 7)
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RF SECTION

A6
RF MODULE
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*REFER TO INDIVIDUAL TABS FOR PART NUMBERS,
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FIGURE7. A6 RF MODULE, PARTS IDENTIFICATION (2 OF 7)
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A6
RF MODULE
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*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

FIGURE7. A6 RF MODULE, PARTS IDENTIFICATION (30F 7)
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A6
RF MODULE

ABW2% ABW33#

(2 PLACES)
24,25

h3) AGJS¥AGW17# AGJ1*
1

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.
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FIGURE7. A6 RF MODULE, PARTS IDENTIFICATION (4 OF 7)
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A6J1 % AGJb *

ABW16%
ABW23%
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A6

RF MODULE

AGJ2 * ABJ3 *
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ABW1%
ABW13 %
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*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

FIGURE7. A6RFMODULE, PARTS IDENTIFICATION {5 OF 7)
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RF SECTION

A6
RF MODULE

(2 PLACES)
30 16 A23WE *

ABA13%*

N O

222029029997

ABW4

AGA18 % o 7 AGAG %* 30
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*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

FIGURE7. A6RFMODULE, PARTS IDENTIFICATION (6 OF 7)
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RF SECTION

HP Part C - Mir. Manufacturer’s
itom Number D Description Code Part Number
1 0400-0009 9 Grommet, Rubber (For W2) 28480 0400-0009
2 85660-00020 6 Air Duct, RF Module 28480 85660-00020
3 85660-00015 9 Bracket, Main, RF Module 28480 85660-00015
4 2360-0116 5 Screw, Mach, 6-32, .312-IN LG, FLAT HD 28480 2360-0116
5 85660-00023 9 Heat Sink, YTX Current Driver 28480 85660-00023
6 0520-0137 8 Screw, Mach, 2-56, .75-IN LG, PAN HD 28480 0520-0137
7 2190-0890 1 Washer, Split, 2-56 (For screws (6) & (15)) 28480 2190-0890
8 1400-0053 4 Cable Clamp (For Screw (10)) 28480 1400-0053
9 85660-00021 7 Mounting Plate, 2nd Converter 28480 85660-00021
10 2200-0145 2 Screw, Mach, 4-40, .438-IN LG, PAN HD 28480 2200-0145
1 2190-0003 8 Washer, Split, 4-40 (For screws (10) & (27)) 28480 2190-0003
12 3050-0105 6 Washer, Flat, 4-40 (For screw (10)) 28480 3050-0105
13 1400-0942 0 Component Clip (For A6A16) 28480 1400-0942
14 85660-20072 0 Mount, Microcircuit, “Totem Pole” 28480 85660-20072
15 0520-0130 1 Screw, Mach, 2-56, .375-IN LG, PAN HD 28480 0520-0130
16 2360-0115 4 Screw, Mach, 6-32, .312-IN LG, PAN HD 28480 2360-0115
17 2200-0105 4 Screw, Mach, 4-40, .312-IN LG, PAN HD 28480 2200-0105
18 85660-00073 0 Cover, RF Module PC Board 28480 85660-00073
19 85660-00055 1 Bracket, Connector, RF Module 28480 85660-00055
20 2360-0119 8 Screw, Mach, 6-32, .438-IN LG, PAN HD 28480 2360-0119
21 2360-0122 3 Screw, Mach, 6-32, .5-IN LG, FLAT HD 28480 2360-0122
22 2360-0117 6 Screw, Mach, 6-32, .375-IN LG, PAN HD 28480 2360-0117
23 3050-0010 2 Washer, Flat, 6-32 (For screw (22)) 28480 3050-0010
24 2950-0154 2 Nut, Hex, ¥2 IN (For A6J1) 28480 2950-0154
25 2190-0054 9 Washer, Lock, ¥4 IN (For A6J1) 28480 2190-0054
26 2360-0113 2 Screw, Mach, 6-32, .25-IN LG, PAN HD 28480 2360-0113
27 2200-0151 0 Screw, Mach, 4-40, .75-IN LG, PAN HD 28480 2200-0151
28 1400-0937 3 Component Clip (For A6A17) 28480 1400-0937
29 85660-00014 8 Bracket, Front, RF Module 28480 85660-00014
30 2200-0103 2 Screw, Mach, 4-40, .25-IN LG, PAN HD 28480 2200-0103
31 1490-0968 9 Panel Bushing (For A6R1) 28480 1490-0968
32 2190-0027 6 Washer, Lock, .256 ID (For A6R1) 28480 2190-0027
33 0590-0061 4 Nut, Hex, 1/4 IN (For A6R1) 28480 0590-0061
34 2950-0132 6 Nut, Hex, 7/16 IN (For A6J3) 28480 2950-0132
35 2190-0104 0 Washer, Lock, 7/16 IN (For A6J3) 28480 2190-0104
36 85660-00019 3 Bracket, Attenuator, RF Module 28480 85660-00019

FIGURE?7. A6RFMODULE, PARTS IDENTIFICATION (7 OF 7)

A6 19/20




T W

VYO KO0 DNMUIOCHSTTENCN.L TINOA S F3HAD -
" k1] .
- HeS
AV XAA
w < . AIUA
) ,
< i n-
)‘ﬁk‘l!o g 03XLA
- W
-5 5., (R
CE; o =]
[ eome . TTIECTr— A —
e | o -
]
A reigmar
el e D e g
. — ..A{!T =5 | awl
“EFe o ~
. =i
=) 2, SN LNIWWASH
tel FHMm-0%
e "
_ =t
=i
ol ’
HOLVHINED 340TS LIVEV
ISNISXUA
= ISNITXLA
34078
Ab~
AQs
103 X1A
Avadua
HYS
ne g — ]
i ! o
: | 30 O ! ’
prory ud <« L !
A\ = e - T~
civaw) N——)
1] 5
A > = ) JALHG NId
——r - - SINUYH
p %001 35VHd BYBY v diche- 4y
Lasvey
IV &y
IAWATHOET ad o
Y/ AT
S 3NAL XL
THN 00T
aLs
I
NOLLOTS
Avisiaal =
LT
-
AS3 5~ w
S
HR T ®—6 \M\/’
= Ny
L -
34078 D
L
T
FANa N

NOUJZS



 A6A3 Last "no.____.mmaq‘




RF SECTION

AGA3 LAST CONVERTER, CIRCUIT DESCRIPTION

The Last Converter has two main purposes: 1) to convert the 321.4 MHz IF signal from the A6 RF Module
down to 21.4 MHz for processing by the IF-Display Section, and 2) to provide the means for correcting for
variations in conversion loss versus frequency in the input circuitry.

The Last Converter consists of 11 basic elements. They are a 321.4 MHz amplifier, a 321.4 MHz bandpass filter,
a 321.4 to 21.4 MHz converter, a 21.4 MHz preamp, two pin diode attenuators, two pin diode controlled
variable gain amplifiers, an output stage, a temperature compensation circuit, and power supply filtering.

Power Supplies (K)

The power supply filtering consists of series inductors and shunt capacitors (L21 — 24 and C49 — 53). In addition
to this, R38 and VR1 provide a 6.2V source used for biasing transistors.

321.4 MHz Amplifier (A)

The 321.4 MHz amplifier consists of Q8 and its associated circuitry. Q7 provides bias for Q8 by setting the base
current.

321.4 MHz Bandpass Filter (B)

The 321.4 MHz amplifier drives the 321.4 MHz bandpass filter which consists of L4 — L8 and C8 — C12. This
filter is made up of five LC tank circuits coupled magnetically and capacitively. Capacitive coupling occurs
through PC board traces on the circuit side of the PC board. Coupling into and out of the filter is done with
tapped inductors L4 and L8. The filter is tuned by means of C8 — C12.

321.4—-21.4 MHz Converter (C)
The 321.4 MHz filter drives the 321.4—21.4 MHz converter. This converter consists of a packaged double
balanced mixer, U1l. The 300 MHz LO for this converter comes from the A6A9 Phase Lock.

21.4 MHz Preamplifier (D)

The 321.4 —21.4 MHz converter drives the 21.4 MHz preamp which consists of Q6 and its associated compo-
nents. Q5 provides bias for Q6 by setting the base current. L10, C22, and C23 form a series resonant circuit
producing a notch in the frequency response of this amplifier at 10.7 MHz. This is to prevent the second
harmonic of 10.7 MHz from causing a spurious response.

Slope Attenuator (E)

The 8566 is a harmonic mixing spectrum analyzer, and as such has five bands of frequencies to cover the range
0-22 GHz. When changing from band to band, the conversion loss of the input mixer changes. Also within
each band there are variations of conversion loss with frequency.

The variations of conversion loss within each band are compensated by pin diodes CR1— CR4 and associated
circuitry. Pin diodes have a property of changing RF impedance as their dc current is varied. Thus CR1/CR2
and CR3/CR4 form the two elements of a voltage divider. The current through CR1/CR2 is fixed by R10 and
RI1. The current through CR3/CR4 is determined by circuitry on the A6A11 Slope Generator. This forms a
current controlled variable attenuator. Pin diodes CR1/CR2 are used in place of a fixed resistor to provide
temperature tracking with CR3/CR4.

ABA3 1



RF SECTION

Step Gain Amplifier#1 (F) and Step Gain Amplifier#2 (H)

The variations of conversion loss from band to band are compensated for by two identical variable gain
amplifiers made up of Q3 and Q10 and associated circuitry (Q4 and Q9 are emitter follower buffers). A
simplified circuit of one of these stages is shown in Figure 1. The gain of this amplifier is determined approxi-
mately by

Impedance (CR8, CR9, and CR10)
Impedance (CR5, CR6, and CR7)

Gain =

The impedance of CR8, CR9, and CR10 is determined by R23 and temperature compensation circuitry (Q1).

Impedance of CRS5, CR6, and CR7 is determined by current from the step gain circuit on the A6A10 Relay
Driver.

i€ O ouT
CRS
IN a3 CR3
CR10
AL
N
CRS
CR6
CR7

FIGURE 1. STEP GAIN AMPLIFIER, SIMPLIFIED SCHEMATIC

Amplitude Calibration Attenuator (G)

Q2 is an emitter follower buffer driving a second pin attenuator, CR11 — CR14. The current through CR11 and
CR12 is determined by the front-panel control A6R1, AMPTD CAL. The current through CR13 and CR14 is
fixed by R27. This circuit provides for amplitude calibration of the instrument.

21.4 MHz Output  (J)

Q11 and Q12 form the output stage for the Last Converter. Q11 is an emitter follower driving common emitter
amplifier Q12.

2 ABA3
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RF SECTION

Temperature Compensation Voltage Source (l)

Q1 provides a voltage to set the current in CR8 — CR10 and CR15—-CR17. This voltage varies with tempera-

ture, changing the gain of the two step gain amplifiers to compensate for gain changes with temperature
elsewhere in the Last Converter.

ABA3 3



RF SECTION

A6A3 LAST CONVERTER REPLACEMENT

NOTE l

For location of hardware and cables referred to in this procedure, see
Figure 2.

Removal
1. Remove ac line cords and RF Section-bottom and right side covers.

2. Disconnect cables (1): three from top of A6A9 Phase Lock assembly and two from A6A12 YTX Driver
board.

3. Remove A6 RF Module PC cover plate by removing six screws (2).

4. Remove A6A9 assembly and A6A10, A6A11, and A6A12 PC boards from the A6 RF Module. It is not

necessary to disconnect the two cables (green and yellow) from the front side of the A6A9 Phase Lock
assembly.

5. Disconnect the following cables from the A6A3 Last Converter:
2 (red) cable (3)
1 (brown) cable (4)
81 (gray/brown) cable (5)
6. Remove two screws (7) and remove A6A3 Last Converter (6) from RF Module. ‘

Installation

7. When installing the A6A3 Last Converter, push Last Converter board into A6A13 Motherboard PC
connector, replace two screws (7) and reconnect cables disconnected in step 5.

8. Réplace PC boards removed in step 4. Reconnect 5 (green) and 4 (yellow) cables to A6A9 Phase Lock if
they were removed during removal of A6A3.

9. Replace and secure A6 RF Module PC board cover with six screws (2).

10. Reconnect cables (1) to A6A9 Phase Lock and A6A12 YTX Driver. Cables are color-coded and color codes
are marked on PC board cover.

11. Replace bottom and right side covers on RF Section. Reconnect ac line cords.
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VIEW A
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FIGURE2. A6A3LAST CONVERTER REPLACEMENT
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RF SECTION

TABLE1. REPLACEABLE PARTS

Reference HP Part |c Q L. Mfr
: A ri Mfr Part Number
Designation | Number (O ty Description Code
AGATZ a5660-60003 | 1 1 LAST CONVERTER ASSEMBLY 28480 856690-60003
ALAJLL ?135-0002 8 S FILTER-LOW PASS SOLDER~TERMS 33095 51-744-018
ALAJL2 ?135-0002 8 FILTER-LOW PASS SOLDER-TERMS 33095 51--744-018
ALAILS 2135~0002 8 FILYER-LOW PASS SOLDER-TERMS 33095 51-744-018
ALATLA 9135-00902 8 FILTER-LOW PASS SOLDER-TERMS 33095 51-744-018
ALATILS ?135~0002 8 FILTER-LOW PASS SOLDER-TERMS 23095 $1-744-018
MISCELLANEOUS PARTS
2190-0557 7 3 WASHER-LK INTL T NO. 10 .195-IN-ID 208480 2190~0557
2200-0140 7 34 SCREW-MACH 4-40 .25-IN-LG 100 DEG 28480 2200-0140
2200-0144 1 34 SCREW-MACH 4-40 ,37S5-IN-LG 100 DEG 28400 2200-0144
2930-0070 ? 3 NUT -HEX-DBL-~CHAM 10-32-THD .067-IN~THK 28400 2950-0078
8566000009 | 1 1 COVER TOP 28480 85660-00009
85660~20065 | 1 1 COVER ROTTOM 28480 85660-20065
8566020066 | 2 1 HOUSING 28480 03660-20066
ALATA1 B85660-60002 | O 1 ROARD ASSEMELY, LAST CONVERTER 28480 85660-560002
ALAZAICY 014603877 1 2 CAPACITOR~FXD 100PF +~20% 200VDC CER 28480 0140--3877
ALAZALIC2 0160-3870 6 8 CAPACITOR-FXD 1000PF +-20X 100VDC CER 23480 0160-3878
ALAIAICS 0160-3877 5 CAPACITOR-FXD 100PF +-20% 200VDC CER 28480 0160-3877
AGLAJAICA 01603870 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ALAJAICT 01460-3878 & CAPACITOR-FXD 1000FPF +-20% 100VDC CER 28480 0140~-3878
ALA3AICS 01603878 b CAPACITOR-FXD 1000PF +—-20% 100VDC CER 28480 0160-3878
ALGAJALCT 0160-2246 0 1 CAPACITOR-FXD 3.6PF +—-.25PF 500VDC CER 28480 0160-2246
ALAZAICE 0121-0452 4 5 CAPACITOR-V TRMR-AIR 1.3-5.4PF 175V 74970 187-0103--028
ALAJAICY 0121-0452 4 CAPACITOR-V TRMR-AIR 1.3-%.4PF 175V 74970 187-0103-028
ALAZA1CIO0 0121-0452 4 CAPACITOR~V TRMR-AIR 1.3-5.4PF 175V 74970 187-0103-028
ALAIAICIN 01210452 4 CAPACITOR-V TRMR-AIR 1.3-5,4PF 175V 74970 187-0103-020
AbLA3ZALICI2 012104352 4 CAPACITOR-V TRMR-AIR 1.3-3.4PF 175V 74970 187-0103-028
AHLAJAIC13 01560-0572 1 1 CAPACITOR~-FXD 2200PF +-20% 100VDC CER 28480 0160--0572
ALAJAIC14 0160~-3879 7 3 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
ALAJAICIS 0160-3879 7 CAPACITOR-FXD ,01UF +-20% 100VUDC CER 28480 0160-3879
ALABAICIE 0160-3879 7 CAPACITOR--FXD .01UF +-20X 100VDC CER 28480 0160~-3879
ALAIAICL7 0160-3878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A6AZAIC1B 0160-3877% 7 CAPACITOR~FXD .01UF +-20% 100VDC CER 28480 0160-36879
ALAZAICTY 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160--3879
AGA3ALIC20 0160-3879 ? CAPACITOR -FXD .01UF +~20% 100VDC CER 28480 0160-3879
ALATZAIC21 0160~-3879 7 CAPACITOR~FXD ,01UF +-20% 100VDC CER 28480 01460-3879
AbLA3ZALICR2 01603653 9 1 CAPACITOR -FXD 33PF +-5% 200VDC CER 0+-30 284890 01560-3653
ALAJALIC2] 0121-0046 2 1 CAPACITOR-V TRMR-CER 9-3SPF 200V PC-MTG 52763 304322 9/3GPF N650
AGABALIC24 0160-3879 7 CAPACITOR-FXD ,01UF #~20% 100VDC CER 28480 0160-3879
ALAJAIC2S 0160-3879 7 CAPACITOR-FXD .01UF +-20%Z 100VDC CER 28480 0160-3879
ALATZAIC26 0160-3879 7 CAPACITOR~-FXD .C1UF +-207% 100VDC CER 28480 0160-3879
AGA3AICZ7 0160~3879 7 CAPACITOR-FXD .01UF +-20X%X 100VDC CER 28480 0160-3879
ALAZAIC20 0160~-3879 7 CAPACITOR--FXD .01UF +-20% 100VDC CER 28480 0160-3879
ALA3AICRY 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 26480 014606--387%9
ALABALCI0 0160-3878 b CAPACITOR~FXD 1000PF +-20% 100VDC CCR 28480 0160-3878
ALABAIC3Y 01603878 [ CAPACITOR-FXD 1000PF +-20% 100VDC CER 20480 0160-3878
AGABAIC32 0160-3B879 7 CAPACITOR~FXD .01UF +-20% 100VDC CER 28480 0160-3879%
ALA3AI1C3B 0160-3879 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 20480 01603879
ALAZAI1C34 01460--3879 7 . CAPACITOR~-FXD ,D1UF +-20%X 100VDC CCR 28480 0160-3879
ALAJAICIY 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-387%9
ALAZAIC3G 0160-3879 7 CAPACITOR-FXD .01UF +-20%Z 100VDC CER 28480 0160-387%
ALABAIC37 0160-3879 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-3879
A6GAJAI1CIB 0160-3879 7 CAPACITOR—FXD .01UF +-20X 100VDC CER 284890 0160-3879%
ALAIALICEY 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VUDC CER 28480 0140-3879
AGA3AICAD 0160-3879 7 CAPACITOR -FXD .C01UF +-20%Z 100VDC CER 28480 0160-3879
A6AJALICA 01603879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
ALAIAICAR 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-387%
ALAIAICAT 0160-3878 6 CAPACITOR-FXD 1000PF +-20X 100VDC CER 28480 0160-3878
ALA3A1CAS 0160-3456 & 1 CAPACITUR~FXD 1000PF +-10% 1KVDC CER 28480 0160-3456
ALA3AICAS 0160-3879 7 CAPACITOR~FXD .01UF +-20% 100VDC CER 28480 0160-3879
ALAZAICAL 0160-4892 [ 2 CAPACITOR-FXD tUF +-20% 25VDC CER 28480 0160-4892
ALAIAICAY 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 20480 014603879
ALA3ALCAD 0160-3879 7 CAPACITOR--FXD .01UF +-20% 100VUDC CER 28430 0160-3879
ALATALICAD 01460-3879 7 CAPACITOR~FXD .01UF +-20% 100VDC CER - 28480 0160-3879
ALAZAICSD 01604872 & CAPACITOR~FXD 1UF +-20% 25VDC CER 28480 0160-4892
ALATZAICTSY 01604004 8 1 CAPACITOR-FXD .1UF +-20% S0UDC CER 28400 0140-4084
AHLA3AICS2 01603879 7 CAPACITOR-FXD ,01UF +--20% 100VDC CER 28480 0160-3879
ALATAIEST 0160~-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28400 0160-3879
ALAZA1CSY 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 284810 0160-3879

*Indicates Factory Selected Value
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RF SECTION

TABLE1. REPLACEABLE PARTS

Reference HP Part |c A Mfr

: A ri Mfr Part Number
Designation | Number (D Qty Description Code
ALAZAICR 1=
ALAIAICR 20 1901-1070 9 20 DIODE-PIN 110V 28480 1901~1070
AGAZALEL 0360-0124 3 10 CONNECTOR-SGL CONT PIN .04-IN-BSC-GZ RND 28480 0360-0124
ALABALER 0360-0124 3 CONNECTOR~SGL CONT PIN .04~ IN-BSC-SZ RND 26480 03600124
AGAZALES 0360-0124 3 CONNECTOR-SGL CONT PIN .04~IN-BSC-SZ RND 28480 0360-0124
ALABAIES 03600124 3 CONNECTOR~SGL CONT PIN .04-IN-HBSC-S5Z RND 284890 0360-0124
ALAZATES 0360-0124 3 CONNECTOR-SGL CONT PIN ,04-IN-BSC-5Z RND 28480 0360-0124
ALAJALES 0360-0124 3 CONNECTOR-SGL CONT PIN .04~ IN-BSC~GZ RND 28480 0360-0124
ALAJALIE?7 0360~-0124 3 CONNECTOR-SGL CONT PIN ,04-IN-BSC~5Z RND 28480 0360-0124
ALABALES 0360~0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC~SZ RND 28480 03600124
AGA3A1E? 0360-0124 3 CONNECTOR-SGL CONT PIN .04~ IN-BSC-SZ RND 28480 0360-0124
AGAIMEL D 0360-0124 3 CONNECTOR-SGL CONT PIN ,04-IN-BSC~SZ RND 26480 0360-0124
AGA3AIELL ?9170-0029 3 6 CORE-SHIELDING BEAD 28480 9170-0029
AGAJATEL R ?170-0029 3 CORE~SHIELDING BEAD 28489 9170-0029
ALABAIELS 9170~0029 3 CORE-SHIELDING BEAD 28480 9170-0029
ALATJALEL A 2170-0029 3 CORE~SHIELDING BEAD 284890 91700029
ALA3AIELS 9170-0029 3 CORE-SHIELDING BEAD 28480 9170-0029
ALAZAIELS ?170-0029 3 CORE~SHIELDING BEAD 28480 ?170-0029
ALA3ALTY 12501611 3 3 CONNECTOR-RF SMB M PC S0-0HM 20480 1250-1611
ALA3A1I2 1250-1611 3 CONNECTOR-RF SMB M PC S0-OHM 28480 12501611
AGAZA1T3 1250-1611 3 CONNECTOR~RF SME M PC $0-0HM 28480 1250-1611
ALATAILL ?100-2255 4 2 INDUCTOR RF-CH-MLD 470NH 10Z .105DX.26LG 23480 91002255
ALAZALILD ?100-28%1 4 1 INDUCTOR RF-CH--MLD SONH 10X ,10SDX.26LG 28480 ?100-2891
ABAIAILS 9100--2255 4 INDUCTOR RF-CH-MLD 470NH 10% ,10SDX.26LG 28480 9100-2255
ALA3AILA 85660-80002 | 2 2 COIL TAPPED 28480 85660-80002
AGAJALILS 8566080001 | 1 3 COIL FILTER 28480 05660-80001
AGLA3AILG 85660-80001 | 1 COIL FILTER 28480 B56450~-80001
ALAIAILY 85660-80001 | 1 COIL FILTER 28480 85660-80001
ALA3ALLE a5660~80002 | 2 COIL TAPPED 284480 B85660-80002
ALAJAILY ?100-2247 4 1 INDUCTOR RF~-CH--MLD 100NH 10% .103DX.26LG 28480 ?100-2247
AGATAILTD 9140-0144 i 1 INDUCTOR RF-CH ‘HLD 4.7UH 10% .105DX.26LG 26480 9140~0144
AGA3AILTYL NOT ASSIGNED
ALATAILIR2 9100-1623 8 a8 INDUCTOR RF-CH~MLD 27UH S% .1466DX.385L6 28480 ?100-14623
ALA3AILLS 9100~1623 8 INDUCTOR RF-CH-MLD 27UH SZ ,166DX.385LG 20480 7100-1623
A6ATALLYA 9100~1623 8 INDUCTOR RF-CH-MLD 27UH S% .166DX.385L6 28480 9100-1623
ALAJAILLS ?100-1623 8 INDUCTOR RF-CH-MLD 27UH 5% .1646DX.385L6 28480 ?100-1623
ABAZAILI1E NOT ASSIGNED
ABA3ATL17 NOT ASSIGNED
AGA3AIL18 9100-1623 8 INDUCTOR RF-CH-MLD 27UH 5% .166DX.385LC 28480 9100-1623
AGA3ATL1Y 9100-1623 8 INDUCTOR RF-CH-MLD 27UH SX .166DX.385L6 28480 9100-1623
AGATALL20 NOT ASSIGNED
AGA3ATL2Y ?100~1623 8 INDUCTOR RF-CH-MLD 27UH S5Z .166DX.385LG 28480 9100--1623
ABAJAILER 9100-1623 8 INDUCTOR RF-CH-MLD 27UH 5% .166DX.385LC 28480 9100-1623
ABAJAILDZ 9100-1623 8 INDUCTOR RF-CH-HMLD 27UH S%Z .166DX.3BSLG 28480 9100-1623
ALABAIL2A 9100-1623 8 INDUCTOR RF-CH-MLD 27UH 5% .166DX.385LC 28480 9100-1623
A6AZA1Q1 1854-~0477 7 1 TRANSISTOR NPN 2N2222A 51 TO-18 PD=S00MW 04713 2N2222A
ALA3AIQR 1854-0345 8 6 TRANSIGTOR NPN 2NS179 SI TD-72 PD=200MW 04713 2NG179
ALAZAIQ3 1854-0345 a TRANGSISTOR NPN 2NG179 SI T0-72 P 00MW 04713 2NS179
ALA3A1Q4 1854-0345 a TRANSISTOR NPN 2NS17%9 SI T0-72 PD=200MW 0a713 2NB179
ALA3A1QS 18530281 9 2 TRANSISTOR PNP 2N2707A SI T0-18 PD=400MW 04713 2N29074
ALABAING 16854~0247 9 2 TRANSISTOR NPN GI TO-39 PD=1W FT=800MHZ 28480 16854-0247
ALA3A1Q7 18530281 9 TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 04713 2N2907A
ALA3A1Q8 18540686 0 1 TRANGISTOR NPN SI TO-72 PD=200MW FT=4GHZ 20480 18540686
ALA3AIQ? 18540345 8 TRANSISTOR NPN 2N317? SI T0-72 PD=200MW 04713 2N5179
A6AIAIQL 0 18540345 8 TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 04713 2N5179
ALGA3AIQTL1 18540345 8 TRANSISTOR NPN 2NG179 31 TO~-72 PD=200MW 04713 2N5179
ALAJAIRL 2 18540247 k4 TRANSISTOR NPN SI T0~-39 PD=1MW FT=800MHZ 28480 1854-0247
A6A3AIRY 0757-0438 3 6 RESISTOR 5.11K 1% .125W F 24546 C4-1/8-T0-5111~F
ALAJAIRS 0737-0438 3 RESIGTOR S5.11K 1% ,125W F TC=0+-100 24546 €4-1/8-T0-5111~F
AGA3AIRI 07%7-0418 K4 3 RESISTOR 619 1% .123W F TC 24546 £4-1/8-T0~619R~F
ALAJAIRA 0698-3154 ] 1 RESISTOR 4.22K 1% .125 T - 24546 £4-1/8-T0~4221~F
AGAJAIRS 0670-88189 3 RESISTOR 3,16 1% ,125W F TC=0+-100 20480 0698~-3818
ALAZAIRG 0698-0085 0 1 RESISTOR 2.61K 1% 2%W F TC=0+--100 24546 C4-1/8-70~-2611-F
ALA3ALIR7 0757-0440 7 1 RESISTOR 7.8K 1% .125W F TC=0+-100 24546 C4--1/8-T0-7501~F
ABAJAIRG 0690-3431 & 1 RESISTOR 23.7 1% .12%W F TC=0+-109 03088 FMESS—-1/8-T0~22R7-F
ALAIAIR? 075701798 2 1 RESISTOR 100 1% .5W F TC=0+-100 28480 0757-0198
AGLAJALIR1 O 07570419 [ 1 RESISTOR 681 1% ,125W F TC=0+-100 24546 CA-1/8-T0--681R~F
AGA3AIRL 0757-0420 1 1 RESIGTOR 1.62K 17Z .125W F TC=0+-100 24546 C4-1/8-T0-1621 -F
ALA3AIRIR 0757-0278 9 2 RESISTOR 1.78K 1% ,125W F TC=0+~100 24546 C4-1/8-T0-1781-F
ALAJAIR13 0757-0280 3 3 RESISTOR 1K 1% .125W F TGC=0+-100 24546 C4-1/8-T0~1001 -F
ALASAIR1 4 0757-0438 3 RESISTOR S.11K 1% .125W F TC=0+~109 24546 £4-1/8-T0-5111~F
AGAZAIR1S 07570438 3 RESISTOR $.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111~F
ALASAIRLS 0757-0200 7 1 RESISTOR 5.62K 1% .12%W F TC=0+-100 24546 Cca-1/8-T0-5621~F
ALAJAIRL? 0757-0447 4 1 RESISTOR 16.2K 1% ,125W F TC=0+-100 24546 Ca-1/8-T0-1622~F
AGLAJAIRLE 0757-0418 9 RESISTOR 619 1% ,125W F TC=04-100 24546 C4-1/B8-TO0-619R~F
ALAJAIR1Y 0678-3441 8 1 RESISTOR 215 1% 1284 F T + 24546 C4-1/8-T0-215R ~-F
ALATAIR20 0698-3132 4 2 RESIGTOR 261 1% 25W F 24546 C4a-1/8-T0-2610-F

*Indicates Factory Selected Value
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TABLE1. REPLACEABLE PARTS
Reference HP Part |c Q " Mfr
: ] t Description Mfr Part Number
Designation | Number |D \ P Code
ALA3AIR21 04698-315% 1 2 RESISTOR 4.64K 1% . 12%W F TC=0+~100 24544 C4-1/8-T0-44LA41~F
ALAJAIR22 06983446 3 1 RESISTOR 383 14 .125W F TC=0+~100 24544 C4--1/8-T0-3B3R~-F
ALGAJAIR2] 0698~-3162 0 2 RESISTOR 46.4K 1% 1254 F TC=0+-100 24544 C4-1/8~T0~4,42-F
ALAZATIR24 07570414 7 2 RESISTOR S11 1% .125W F TC=0+~100 24546 C4-1/8-T0~511R~F
ALAJAIRRS 0757-0414 7 RESISTOR 511 1% .125W F TC=0+-100 24546 €4-1/8-TO0-S11R-F
ALAJAIR26 07570438 3 RESISTOR S.11K 1% .125W F TC=0+-100 24546 Ca-1/8-70-5111~F
ALGAIAIR27 06783449 3 1 RESISTOR 28.7K 1% .125W F TC=0+-100 24544 €4-1/8-1T0-2872~F
AGAZAIR2ZEB 0757-0278 9 RESISTOR 1.78K 1% .125W F TC=0+-100 24546 C4-1/8~T0-1781~F
ALAJAIRZY 07570280 3 RESISTOR 1K 1% ,125W F TC=0+~-100 24%46 C4--1/8-T0--1081--F
ALAZAIRID 069283132 4 RESIGSTOR 261 1% 1294 F TC=0+-100 24546 C4-1/8~T0~-2610 -F
AHAIATIRTL 0698~3155 1 RESISTOR 4.64K 1X ,125W F TC=0+~100 24546 €C4-1/9-T0-44L41-F
ALA3ALIRI2 0757-~-0418 4 RESISTOR 619 1% .128W F TC=0+-100 24546 C4-1/0-TO0-L19R ~-F
ALAJALIR3Z 0698-3162 0 RESISTOR 4&6,4K 1% ,125W F TC=0+~100 24546 Ca-1/8-T0-4642~F
AGABAIR3A 0757-0417 a 1 RESISTOR S62 1% .125W F TC=0+~100 245446 Ca4-1/8-T0~542R ~F
ALAJAIREY 0698-0083 -} 1 RESISTOR t.96K 1% .125W F TC=0+-100 24546 C4-1/8-T0-19461~F
ALGAJAIR3IS 069B8-3439 4 1 RESISTOR 178 1X .125W F TC=0+-100 24546 C4~1/8~T0-178R ~F
ALATAIR37 0757-03%4 0 2 RESISTOR S51.1 1% ,125W F TC=0+-100 24544 C4-1/9-T0~SiR1~F
AGABAIRID 0757-0814 9 1 RESISTOR S11 1% ,5W F TC=0+-100 28480 0757-0014
ALAJATIRIY 0757-0442 9 3 RESISTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-T0~1002~F
ABAJAIRAD 0757-0442 ? RESIGTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-70~1002~F
ALATJAIRAT 0757-0798 8 1 RESISTOR 110 1X .SW F TC=0+-100 28480 0737~0798
ALGATAIRAD 0757 -0438 3 RESISTOR 9.11K 1% ,123W F TC=0+-100 24544 C4-1/8-7T0-5111~F
ALATAIRAS 07357-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1001--F
AGA3AIRA4 07570442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 €C4-1/8-T0-1002-F
ALAIALIRAS 06984037 0 1 RESISTOR 46.4 1% ,125W F TC=0+-100 24546 £4-1/8~TO0~A4LRA-F
AGAZAIRAL 0757-03%94 0 RESISTOR S1.1 1Z 1254 F TC=0+-100 24546 C41/8-T0~-51R1~F
AbHATATUY 0?55-0084 ] 1 MIXER DEL BAL S BARR DIODE; P=200MW MAX 28480 0955--0084
AGAJATVR1 19082 -0625 0 1 DIODE -ZNR 1N829 6.2V S%Z DO-7 PD=.254 04713 1N829
MISCELLANEOUS PARTS
1205-0226 9 2 HEAT SINK SGL TO-S/T0-39-CS 28480 1205-0226

*Indicates Factory Selected Value
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AGA3
LAST CONVERTER
ASSEMBLY
FRONT
® ®

o8

o1

} 300MHz IN
) 321}’3";0: . : . @

(3 PLACES)

s 7T

85660-60003
" LAST CONVERTER @ 3
21.4MHz OUT

AGA3A 1% )

INTERNAL

321.4-21.4 MHz
CONVERTER

321.4 MHz
AMPLIFIER
321.4 MHz
BPF
L% L2%  L3%  L4%  [5% AGA3A1%#
*REFER TO INDIVIDUAL TABS FOR PART NUMBERS. : N

FIGURE 3. A6A3LAST CONVERTER ASSEMBLY, PARTS IDENTIFICATION (1 OF 2)
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ABA3
LAST CONVERTER ASSEMBLY

REAR

L1 L2% L3% L4 % L5#* ABA3AT*

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

(34 PLACES)

HP Part C - Mfr. Manufacturer’s

em Number D Description Code Part Number
1 85660-20065 1 Cover, Bottom, Last Converter 28480 85660-20065
2 2200-0144 1 Screw, Mach, 4-40, .375-IN LG, FLAT HD 28480 2200-0144
3 2950-0078 9 Nut, Hex, 10-32 (For J1, J2, and J3) 28480 2950-0078
4 2190-0124 4 Washer, Lock, 10-32 (For J1, J2, and J3) 28480 2190-0124
5 85660-20066 2 Housing, Last Converter 28480 85660-20066
6 85660-00009 1 Cover, Top, Last Converter 28480 85660-00009
7 2200-0138 3 Screw, Mach, 4-40, .188-IN LG, FLAT HD 28480 2200-0138

FIGURE3. A6A3LAST CONVERTER ASSEMBLY, PARTS IDENTIFICATION (2 OF 2)
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RF SECTION

AG6A3A1
LAST CONVERTER
85660-60002

(D)

€23
10.7 MHz NOTCH
FILTER ADJUSTMENT

J2 N
300 MHz IN 3214 MHz IN

5 |
P1

3

21.4 MHz OUT \

c8

-

321.4 MHz BANDPASS
FILTER ADJUSTMENTS

(B

FIGURES. ABA3AtLAST CONVERTER BOARD, COMPONENT LOCATIONS
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RF SECTION

ABA7 YIG-TUNED MIXER (YTX) CURRENT DRIVER, CIRCUIT DESCRIPTION

The YTX Current Driver has three functions: 1) to provide the output stage for the A6A8 YTX coil, 2) to
provide filter circuitry for the YTX, and 3) to provide control circuitry for the YTX heater.

YTX Drive Output (B)

The YTX drive output consists of Q5, Q6, R14—R17, VR4, and CR3. Q5 and Q6 form a darlington transistor
driven by the A6A12 YTX Driver. R14 —R17 are four 100-ohm ten-watt resistors connected in parallel to form
a 25-ohm resistor which is used to sense the current in the YTX coil. This sense signal is fed back to the YTX
Driver. Four resistors are used for power handling capability and temperature stability. VR4 and CR3 limit the
flyback voltage produced across the YTX coil during scan reset and prevent breakdown of Q5 and Q6.

Filter Capacitor Drive (A)

When the spectrum analyzer is set to narrow spans and narrow resolution bandwidths, hum and noise in the
YTX drive circuitry which FMs the YTX can introduce phase noise and line frequency sidebands onto a
displayed signal. To prevent this occurrence, a large filter capacitor, AGA7TCI1, is connected across the YTX coil
by switch Q8 whenever the resolution bandwidth is 100 Hz or less.

Q8 is controlled from A6A11 Slope Generator through Q2, Q3, and Q4. When the resolution bandwidth is 100
Hz or less, the filter capacitor is connected before the start of a scan and disconnected at the end of a scan so
that the scan reset and hysteresis correction can be performed.

YTX Heater Control (C)

The YTX heater control is a feedback circuit designed to maintain the center support of the YTX at a constant
75°C, as the ambient temperature ranges from 0° to 55°C. The green LED, DS|, indicates that current is flowing
properly in the heater. Red LED, DS2, indicates the circuit is saturated, putting maximum power into the heater.

The heater ring of the YTX has a 450-ohm thin-film heater resistor, and a thermal sensor with a positive

temperature coefficient. The resistance versus temperature characteristics of the thermal sensor are shown in
Figure 1.

100K

10K
RQ
1K

1002 +

50°  60° 70° 80° 90° 100°  110°
TEMP °C

FIGURE 1. YTX THERMAL SENSOR RESISTANCE VS. TEMPERATURE CHARACTERISTICS
AGAT7/AGAS/AGA8 1



RF SECTION

Op-amp Ul, with R2, R3, R4, Q1, and Q7 becomes an amplifier with a gain of about 127. In addition, R2 and
R3 set a reference voltage at the negative input of the amplifier. Darlington Q1 and Q7 is able to provide the
large currents required to heat the heater resistor to 75°C. VR2 and R5 offset the op-amp output voltage to be
within range of the output stage (0 to — 40 volts). CR1 protects the op-amp input.

The circuit operates as follows: If the heater ring is cool (as at turn-on, etc.), the divider formed by R1 and the
sensor (described above) outputs a voltage that is less than the reference at the minus input to the amplifier. This
causes the amplifier output to swing negative, thus drawing more current through the heater resistor, heating up
the sensor, causing it to increase its resistance. This raises the voltage at the R1/sensor divider output until it
exactly equals that of the reference divider R2/R3. In general, small temperature errors are manifested as a
small voltage between pins 2 and 3 of the op-amp (its input). This error is amplified and applied to the heater
resistor with the appropriate sign to eliminate the error.

2 ABA7/AGAS/A6A8




RF SECTION

AGA8 YIG-TUNED MIXER (YTX),
AGA5 AMPLIFIER/COUPLER/LOAD UNIT (ACLU), CIRCUIT DESCRIPTION

The YTX consists of a three-pole tunable bandpass filter and a single diode microwave harmonic mixer. The 2
to 6 GHz local oscillator (LO) signal enters the ACLU, and is amplified and coupled into the YTX to turn its
diode on and off at the LO rate. The diode conduction angle is adjusted with DC diode bias to be optimum for
the harmonic of the LO being used. The i incoming microwave signal passes through the bandpass filter, through
the mixer diode, as it switches on and off, and into the precision 50Q load of the ACLU. The IF signal at 321.4
MHz travels down the same line as the LO, but at 321.4 MHz the parallel LC below the 509 resistor resonates to
transform the YTX diode’s IF impedance down to match the 50Q load presented to the ACLU output.

The purpose of the three-pole filter is twofold: to reject the image response of the mixer 642.8 MHz away from

the desired signal; and to reject the LO signal that would otherwise come out the mixer’s microwave input port,
and thus out the instrument front panel.

HANDLING THE YIG-TUNED MIXER

CAUTION

The YIG Tuned Mixer (YTX) contains an extremely small and sensitive diode.
A reverse voltage in excess of 3 volts may damage it. It is connected directly
to the center conductor of the LO/IF connector, and is especially suscepti-
ble to blowout from electrostatic dlscharge Before connecting any coaxial
cable to the YTX, connect the YTX BIAS pin to ground, discharge the coaxial
cable by connecting the center conductor to ground (YTX body), then simul-
taneously touch both to chassis ground and/or the YTX package. It is recom-
mended that the other end of the cable be connected first before going
through this procedure.

Once the cable from the YTX to the ACLU is properly installed, the BIAS pin
of the ACLU is directly connected to the YTX diode. Therefore, treat the
BIAS pin with extreme caution, especially avoiding electrostatic discharge.
As a general rule, connect all devices to the chassis before connecting to or
touching the BIAS pin on the ACLU.

ABAT7/AGAS/AGA8 3



RF SECTION

A6A5 AMPLIFIER/COUPLER/LOAD UNIT (ACLU) REPLACEMENT

NOTE .

For location of hardware and cables referred to in this procedure, see
Figure 2.

Removal
1. Remove ac line cords and RF Section bottom cover.

2. Disconnect connectors (4) and (8), single-pin connector (2), and double-pin connector (3) from Second
Converter.

3. Disconnect the remaining cables from Second Converter:

1 (brown) cable from .321 OUT (7)
4 (yellow) cable from TUNE (9)

4. Remove ACLU cover-plate by removing four screws (5) as shown in View A.

5. Disconnect five connectors (10), three 92 (white/red) single-pin connectors (11), and one 8 (gray) single-pin
connector (12). (Refer to View B.)

6. Release ACLU by removing two screws (13) shown in View B.

Installation .

7. Secure new ACLU on mounting bracket with two screws (13), and reconnect the cables and wires removed
in step 5.

8. Replace ACLU cover-plate with four screws (5) shown in View A.

9. Reconnect connector (1), 5 (green) cable, connector (4), single-pin connector (2), and double-pin connector
(3) to Second Converter.

10. Reconnect the following cables to Second Converter: (Refer to View A.)
1 (brown) cable to .321 OUT (7)
1 (brown) cable to .321 IN (8)
4 (yellow) cable to TUNE (9)

11. Replace bottom cover and ac line cords.
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RF SECTION

VIEW A

VIEW B

FIGURE2. AG6AS ACLU REPLACEMENT
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RF SECTION

AG6A7 YTX CURRENT DRIVER REPLACEMENT

NOTE I

For location of hardware and cables referred to in this procedure, see
Figure 3.

Removal

1. Remove ac line cords and RF Section bottom cover.

2. Disconnect cable (1) between A11 YTO Loop and RF Module.

3. Disconnect 5-pin connector (2) and ribbon cable (3) from A6A7.

4. Remove two screws (4) and remove A6A7 from RF Module.
Installation

5. Place A6A7 in RF Module and replace two screws (4).

6. Reconnect 5-pin connector (2) and ribbon cable (3) to A6A7.

7. Reconnect cable (1) between A11 YTO Loop and A6 RF Module.

8. Replace bottom cover on RF Section and reconnect ac line cords. ‘

FIGURE3. ABA7YTX CURRENT DRIVER REPLACEMENT

6 AGAT7/ABA5/A6A8




RF SECTION

A6A8 YTX REPLACEMENT

NOTE

For location of hardware and cables referred to in this procedure, see
Figure 4.

Removal
1. Remove ac line cords, separate instrument sections, and remove top and bottom covers from RF Section.
2. Disconnect cable (1) between A11 YTO Loop and RF Module.

3. Remove five cables from RF Module PC boards; three from A6A9 Phase Lock and two from A6A12
YTX Driver.

4. Remove RF Module PC board cover by removing six screws (2).

5. Remove A6A9 assembly and A6A10, A6A1l, and A6A12 PC boards.

6. Disconnect 4 (yellow) cable and 5 (green) cable from 2nd Converter to release A6A9 assembly.
7. Remove ribbon cable (3) between A6A7 YTX Current Driver and motherboard.

. 8. Disconnect 5-pin connector (4) from A6A7 and remove A6A7 by removing two screws (5).

CAUTION

The A6A8 YTX contains an extremely sensitive diode located inside the LO/
IF connector. This diode is highly susceptible to blow-out from static dis-
charge. Be very careful when handling the YTX to avoid damaging this

diode.
9. Disconnect all cables from A6A8 YTX.
10. Disconnect bus cable (6) from motherboard.
11. Remove two screws (7) holding YTX to motherboard.

12. Remove YTX from RF Module.

Installation

13.  Place YTX in RF Module. Be sure insulator is properly installed between YTX and motherboard.
‘ 14. Replace two screws (7) to attach YTX to motherboard.

15. Reconnect bus cable (6) to motherboard.

ABAT7/ABASIAG6AB 7



16.
17.
18.
19.
20.
21.
22,

23.

24.

25.

RF SECTION

CAUTION

The A6A8 YTX contains an extremely sensitive diode located inside the LO/
IF connector. This diode is highly susceptible to blow-out from static dis-
charge. Be very careful when connecting cables to the YTX to avoid
damaging this diode. Ground (discharge) all cables before connecting them
to the YTX.

Reconnect coaxial cables to YTX.

Place A6A7 YTX Current Driver in RF Module and secure with two screws (5).
Reconnect S-pin connector (4) to A6A7.

Replace ribbon cable (5) between A6A7 and motherboard.

Replace A6A9 assembly and A6A10, A6A11, and A6A12 PC boards.
Reconnect 4 (yellow) cable and 5 (green) cable to 2nd Converter.

Replace RF Module PC board cover and secure with six screws (2).

Reconnect five cables to RF Module PC boards; three to A6A9 Phase Lock and two to A6A12 YTX
Driver. Cables are color-coded and color codes are labeled on PC board cover.

Reconnect cable (1) between A11 YTO Loop and RF Module.

Replace top and bottom covers on RF Section, recombine instrument sections, and reconnect ac line
cords.

8 ABA7/ABAS/A6A8




RF SECTION

FIGURE4. ABABYTXREPLACEMENT
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TABLE1. REPLACEABLE PARTS

RF SECTION

Reference HP Part [c| e Mfr

: . t Description Mfr Part Number

Designation Number |O Y p Code

AbLA7 8366060128 | 1 1 BOARD ASSEMELY, YIG-TUNED 28480 85660-60128

MIXER (YTX) (CURRENT DRIVER)

ALA7CT 0180~-00%4 4 1 CAPACITOR-FXD 100UF+7S--10% 25VDC AL 562089 30D1076G025DD2

ALA7CRY 1901-1067 4 3 DIODE-SWITCHING 125V 175MA 60NS DO-35 07263 FDHAa44

ALATCR2 1901-1067 4 DIODE~SWITCHING 125V 175MA 60NS DO--35 07263 FDHA44

ALATCRI 1901-1067 4 DIODE-SWITCHING 125V 17SMA 40NS DO--35 07263 FDH444

ALA7DS1 1990~0405 S 1 LED-LAMP LUM-INT=800UCD IF=30MA-MAX 28480 S5082-4984

ALATDS2 19900486 6 1 LED-LAMP LUM~INT=1MCD IF=20MA-MAX BUR=5V 20480 S002-4684

ALA7T1 1251-5146 9 1 CONNECTOR 6-PIN M POST TYPE 28480 1251-5146

ALATZIZ 1251-9144 7 1 GCONNECTOR 14-~PIN ¥ POST TYFPE 208480 12515144

ALA7RT 18530281 9 2 TRANSISTOR PNP 2N29074 SI TO--18 PD=400MW 04713 2N2907A

ALATR2 1853-0201 9 TRANSISTOR PNP 2N2907A S1 T0-18 PD=400MW 04713 2N22074A

ALA7QZ 10540477 7 1 TRANSISTOR NPN 2N2222A SI T0-18 PD=S00MW 04713 2N2222A

ALATQA 1853-0038 4 2 TRANGISTOR PNP SI TO--39 PD=1W FT=100MHZ 28480 1853-0038

ALA7QS 1853-0038 4 TRANSISTOR PNP SI T0~3% PD=1W FT=100MHZ 284080 1853-0038

ALATQGL 1893-03%1 2 1 TRANSISTOR PNP 2N&0S1 SI DARL T0-3 04713 2N6051

ALATR7 1853-0413 7 1 TRANSISTOR PNP 2N6049 SI TO-66 PD=73W 20400 1053-0413

ALAZQB 18084-0282 3 1 THYRISTOR-TRIAC 2N&073 04713 aNL073

ALATR 0698-3157 3 2 RESISTOR 19.6K t%Z .125W F TC=0+-100 24546 C4-1/8-70-1962~F

AGATR? 0757-0447 4 1 RESISTOR 16.2K 1% 1254 F TC=0+-100 24346 C4--1/8-T0-1622-F

ALAZRI 0757-0421 4 1 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0~82%R ~F

ALATR 4 0737-04465 3 1 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0--1003--F

ALA7RD 0678-3157 3 RESISTOR 19.6K 1% .1254 F TC=0+-100 24544 C4-1/8-1T0-1962~F

ALATRE 06768-3438 3 1 RESISTOR 147 1% ,125W F TC=0+-100 24546 CaA—-1/8-T0-147R--F

ALATR? 07570416 7 2 RESISTOR S11 1% ,125W F TC=0+-100 24546 C4-1/8~-TO0-S1IR-F

ALATRD 0757-0458 7 Pl RESISTOR 51.1K 1% 1254 F TC=0+-100 24546 C4+1/8-T0~5112-F

ALAZRY 0737-0442 9 2 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4 -1/8-T0-1002-F

ALATRID 0757-0458 7 RESISTOR 51.1K 1% 123548 F TC=0+-100 24546 C4- 1/8-T0-5112-F

ALA7R11 07570442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F

ALATRI2 0698~-3639 2 1 RESISTOR 680 SX 2W MO TC=0+-200 28480 06983635

ALGA7R13 0757-0438 3 1 RESISTOR S.11K 1% ,12%W F TC=0+-100 24346 C4-1/8-T0~3111~F

ALATRL A 08110653 0 4 RESISTOR 100 1% 124 PW TC=0+-3 20400 00110653

ARGA7R1SG 0311-0653 0 RESISTOR 100 1% 12W PW TC=0+-5 28480 0811-0653

ALATR1G 08110653 0 RESISTOR 100 1X 12W PW TC=0+-5 28480 0811-0653

ALA7R17 08110653 0 RESISTOR 100 1% 12W PW TC=0+-3 204890 0011-0653

ALATR1S 0757-0401 0 1 RESISTOR 100 1% .1254 F TC=0+-100 24546 C4-1/8-T0-101-F

ALA7R17 0678-00802 7 1 RESISTOR 464 1% ,125W F TC=0+-100 24546 C4-1/8-T0~-45640-F

ALATIRZD 07%57-0416 7 RESISTOR 511 1% ,125W F TC=0+-100 24546 ©4-1/8~-T0-G11R~F

ALAZRZY 0698-3399 1 1 RESISTOR 34.8 1% .SW F TC=0+-100 28430 0698--339%

ALATUL 1826-1058 3 1 IC OP AMP GP B-TD-99 PKG 28480 1826--1058

ALAZVRI1 NOT ASGIGNED

ALATVR2 1902-3279 [ 1 DIODE~ZNR 28.7V S5Z DU-35 PD=.4U 28480 1902~ 3279

AGAZVRI NOT ASSIGNED

AHLATVR A 1902-0644 3 1 DIODE~ZNR INS363E 30V 5% PD=5W TC=+27MV 28400 1902--0644

MISCELLANEOUS PARTS

03400162 7 1 INSULATOR-XSTR ALUMINUM 28480 03400162
219200014 1 8 WASHER~-LK INTL T NO. 2 .089 -IN-ID 28480 2190-0014
0340-1064 0 4 INSULATOR~FLG-RCHG NYLON 28480 0340~1064
2200-0107 8 4 SCREW-MACH 4-40 ,438-IN-LG PAN-ID-POZI 00000 ORDER BY DEGCRIPTION
0380-1602 6 4 STANDOFF-RVT~ON . 1-IN-LG 4-40-THD 20400 0380--1602
B5660-00023 | 9 1 HEAT SINK CR DR 204060 856460-00023
0520-0128 7 a SCREW~MACH 2--56 .25-IN-LG PAN~HD-PDZI ooooo ORDER BY DESCRIPTION
0610-0001 [ 8 NUT~HEX--DRL-CHAM 2-56-TIID . 062-IN -THK 00000 ORDER DY DESCRIPTION
1200-0043 8 1 INSULATOR~-XSTR ALUMINUM 28480 120600043
1200~-0081 4 2 INSULATOR “FLG -BESHG NYLON 204080 1200-0081

*Indicates Factory Selected Value
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RF SECTION

A6A7
YTX CURRENT DRIVER

FIGURES. ABA7 YTX CURRENT DRIVER, PARTS IDENTIFICATION (1 OF 2)
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RF SECTION

HP Part C - Mir. Manufacturer’s
ltem Number D Description Code Part Number
1 2200-0107 6 Screw, Mach, 4-40, .375-IN LG, PAN HD 28480 2200-0107
2 0520-0128 7 Screw, Mach, 2-56, .25-IN L.G, PAN HD 28480 0520-0128
3 2190-0014 1 Washer, Lock, 2-56, (For screw (2)) 28480 2190-0014
4 1200-0043 8 Insulator, Transistor (For Q6) 28480 1200-0043
5 2200-0109 8 Screw, Mach, 4-40, .438-IN LG, PAN HD 28480 2200-0109
6 85660-00023 9 Heat Sink, YTX Current Driver 28480 85660-00023
7 0610-0001 6 Nut, Hex, 2-56 (For screw (2)) 28480 0610-0001
8 0340-0162 7 Insulator, Transistor (For Q7) 28480 0340-0162
9 0340-1064 0 Insulator, Bushing (For Q6 & Q7) 28480 0340-1064

12 ABA7/ABAS5/A6A8

FIGURES. ABA7YTX CURRENT DRIVER, PARTS IDENTIFICATION (2 OF 2)
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RF SECTION

AGA7

YTX CURRENT DRIVER

85660-60128

G G PC BOARD SIDE
DS2
DS1 (RED)
(GREEN) ON=HEATER
ON=HEATER ON CONTROL SATURATED

N

(SIGNAL AND HEATER

CONNECTIONS)
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/ \
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FIGURE7. ABA7 YTX CURRENT DRIVER, COMPONENT LOCATIONS
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RF SECTION

ABGA9 PHASE LOCK, CIRCUIT DESCRIPTION

The A6A9 Phase Lock has three major functions: 1) to provide the 100 MHz calibrator signal to the instrument
front panel, 2) to provide a 300 MHz local oscillator to the Last Converter, and 3) to phase-lock the second
converter local oscillator to the 100 MHz internal reference.

100 MHz Buffer Amplifier (A)

The 100 MHz buffer amplifier Q1 amplifies the frequency reference from the A7A2 VCXO assembly. Low-pass
matching network, L1 and C4, provides a 50-ohm input impedance. Transformer T1 acts as a power divider,
supplying the 100 MHz signal to both the Driver circuit and the Phase Lock circuit.

Driver (C)

Transistor Q2 amplifies the 100 MHz from the Buffer Amplifier. Power divider T2 drives both the 100 MHz
Calibrator and the 300 MHz LO circuit.

100 MHz Calibrator (D)

The Calibrator circuit consists of a differential amplier, Q3A and Q3B, followed by a low-pass filter. Low-pass
filter C19, L8, C20, L9, and C22, eliminates higher order harmonics on the front panel calibrator output.
Potentiometer R11 sets the gain of Q3.

Tripler (G)

With the 100 MHz input from the Driver circuit, the Tripler produces a 300 MHz output. Inductor L10 and C24
are used for impedance matching. The output tank circuit, formed by L11 and the output capacitance of
transistor Q4, resonates at 300 MHz. Capacitor C29 adjusts the loading of the stage and couples the output to
the Power Amplifier. '

300 MHz Power Amplifier (H)

The output of the 300 MHz Power Amplifier, approximately + 20 dBm, is the local oscillator for the A6A3 Last
Converter. Capacitor C30 reduces the sub-harmonic content of the output. The output filter C52, L21, and
C53, reduces higher order harmonics while maintaining a 50-ohm output impedance.

Sampler Driver (B)

Amplifier U2 drives the sampler step recovery diode in function block E with the 100 MHz frequency reference.
Capacitors C8, C9, and L4 match the forward biased impedance of the diode to U2. Resistor R5 loads the
output of U2 during the diode’s reverse biased condition.

Sampler (E) and Loop Integrator (F)

The output of the sampler is a dc voltage proportional to the phase difference between the 33rd harmonic of the
100 MHz reference and the 3.3 GHz output of the second converter local oscillator (A6A4). Integrator U3
supplies a tune voltage to the second converter local oscillator. This phase locks the oscillator to the 100 MHz
frequency reference. Potentiometer R38 adjusts the output balance of the sampler. Capacitor C46 is the integra-
tor capacitor for U3.

ABA9 1



RF SECTION

Aided Acquisition and Unlock Detector (J)

The output tune voltage from the Loop Integrator (function block F) becomes —25V when the second con-
verter local oscillator is unlocked (A6A4). The Aided Acquisition circuitry detects this condition and retunes the
oscillator within the capture range of the phase-lock loop The Aided Acquisition circuitry also controls the
Lock Indicator (function block J).

Negative Rail Detector and One Shot: The Negative Rail Detector U4A is an inverting comparator. The thresh-
old voltage at pin § is set at —23.5V. During unlock,the input of U4A becomes more negative than the threshold
voltage and the comparator output becomes positive. Resistor R21 provides positive feedback, stabilizing the
circuit. Resistors R25 and R26 form a voltage divider reducing the input to U4B below the value of the power
supplies. The positive output of U4A triggers One Shot multivibrator U4B. The negative output of U4B for-
ward biases diodes CR1 and CR2. The diodes become a constant current source for integrator capacitor C46
(function block F), causing a positive direction search ramp of voltage at the output of U3. This search ramp
tunes the second converter local oscillator through the capture range of the phase-lock loop.

If the loop does not phase-lock on the search ramp, the tune voltage will remain positive until the One Shot
recovers, reverse biasing CR1 and CR2. The output of U3 then becomes negative (unlock condition), causing
the Aided Acquisition circuitry to repeat the search cycle until phase-lock occurs. This results in a sawtooth tune
waveform with a period of approximately 4 msec.

The One Shot on time, controlled by R24 and C38, is approximately 1 msec. This is the time it takes for the
voltage on pin 7 to decay to — 25V to less than — 20V, During this time, the input to U4C has become —20V due
to the positive tune voltage ramp. In high band, the PIN signal goes negative, which disables the search ramp
and unlock detector through CR3.

Switch and Unlock Detector: When unlock occurs, the output of U4B becomes low, causing U4C to have a low
output. The output of U4D becomes positive, turning off Q5. If no lock occurs on the search ramp, capacitor
C37 keeps QS5 off until the next search cycle begins.

Lock Indicator (J)
In the locked condition, QS5 is forward biased, grounding the HULH line and turning on DS1. During an

unlock condition, the output of U4D is + 5V, which turns off Q5. This turns off Lock Indicator DS1 and raises
HULH, indicating to the processor that an HET unlock has occurred.
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RF SECTION B ¥<T
7{0&
TABLE1. REPLACEABLE PARTS
\
Reference HP Part |c Q _r Mfr
: A t Description Mfr Part Number
Designation Number (O Y P Code
AGAY 85660-60226 | 0 1 PHASE LOCK ASSEMBLY 28480 85660-60226 ’///
ABAIDSI 1990-0485 | S 1 LED-LAMP 1.UM-INT=800UCD IF-~30MA-MAX 28480 5082-4984
AGAJJ1 1250-0544 |9 3 CONNECTOR-RF SM-SNP M SGL-HOLE-FR 50-0HM | 28480 1250-0544
ABA9J2 1250-0544 |9 CONNECTOR-RF SM-SNP M SGL-HOLE-FR S0-0HM | 28480 1250-0544
AGASJ3 1250-0544 |9 CONNECTOR-RF SM-SNP M SGL-HOLE-FR 50-OHM | 28480 1250-0544
AGASL 1~ NOT ASSIGNED
AGASL13 NOT ASSIGNED
AGAIL 14 9135-0002 |8 S FILTER-LOW PASS SOLDER-TERMS 33095 S1-744-018
ABAIL15 9135-0002 |8 FILTER-LOW PASS SOLDER-TERMS 33095 51-744-018
AGAIL 16 9135-0002 |8 FILTER-LOW PASS SOLDER-TERMS 33095 51-744-018
ABASL17 9135-0002 |& FILTER-LOW PASS SOLDER-TERMS 33095 51-744-018
AGAIL18 9135-0002 |8 FILTER-LOW PASS SOLDER-TERMS 33095 51-744-018
ABAIU1 1813-0213 (3 2 IC WIDEBAND AMPL T0-39 PKG 04713 HHA130
AGASU2 1813-0213 |3 IC WIDEBAND AMPL T0-39 PKG 04713 MWA130
AGAITB1 85660-60008 | 6 1 BOARD ASSEMBLY, SAMPLER 28480 85660-60008
ABASTBIUY 5086-7097 |6 1 SAMPLER 2-6.5 GHZ (PREFERRED) 28480 5086-7097
ABASTBIUN 5086-7292 (3 1 SAMPLER 2-6.0 GH 28480 5086-7292
(ALTERNATE FOR 5085 7087}
ABAY MISCELLANEQUS PARTS

85660-00070 | 6 1 COVER, PHASE LOCK ASSEMBLY 28480 85660-00070

85660~20205 | 1 1 COVER, BOTTOM. PHASE LOCK ASSEMBLY 28480 85660-20205

85660-20204 | 0 1 HOUSING, PHASE LOCK ASSEMBLY 28480 85660-20204

95660-80061 | 3 1 INSULATOR MYLAR CLEAR 28480 85660-80061

86701-00054 | 8 1 SPACER, SAMPLER 28480 86701-00054

2200-0148 |5 20 SCREW-MACH 4-40 .S5-IN-LG 100 DEG 28480 2200-0148

2200-0140 7 20 SCREW-MACH 4-40 .25-IN-LG 100 DEG 28480 2200-0140

2200-0107 8 2 SCREW-MACH 4-40 .438-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION

2190-0559 7 1 WASHER-LK INTL T NO. 10 .195-IN-ID 28480 2190-0557

2950-0078 |9 1 NUT-HEX DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078

2190-0067 4 WASHER-LK INTL T 1/4 IN .256-IN-ID 28480 2190-0067

2950-0177 3 NUT-HEX~DBL-CHAM 1/4-36-THD .05-IN-THK 28480 2950-0177
ABASAT 85660-60202 | 2 1 BOARD ASSEMBLY, PHASE LOCK 28480 85660-60202
AGAIAICT 0160-4835 7 2 CAPACITOR-FXD . 1UF +-10% S0UDC CER 28480 0160-4835
ABAZA1C2 0160-4574 1 5 CAPACITOR-FXD 1000PF +-10% 100VDC CER 28480 0160-4574
AGAIAIC3 0160-4574 1 CAPACITOR-FXD 1000PF +-10% 100VDC CER 28480 0160-4574
ABASA1ICY 0160-3874 |2 1 CAPACITOR-FXD 10PF +-.SPF 200 VDC CER 28480 0160-3874
ABASAICS 0160-3878 |6 16 CAPACITOR-FXD 1000PF +-20%Z 100VDC CER 28480 0160-3878
ABAIATCE 0160-4084 8 7 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 0160-4084
AGAIATC? 0160-3878 |6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AGAIA1ICE 0160-4494 4 2 CAPACITOR-FXD 39PF +-57 200VDC CER 6+-30 | 28480 0160-4494
AGAIA1CY 0160-4494 4 CAPACITOR-FXD 39PF +-5% 200VDC CER 0+-30 | 28480 0160-4494
ABASAIC10 0160-3878 |6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AGAIAICT 1 0160-3878 |6 CAPACITOR-FXD 1000PF +-20% 100 VDC CER 28480 0160-3878
AGAJAICI2 0160-4385 2 1 CAPACITOR-FXD 1GPF +-8% 200VDC CER 0+-30 | 28480 0160-4835
ABASATICI3 0160-3878 3 CAPACTTOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ABA9ATICT 4 0t60-3878 |6 CAPACITOR-FXD 1000PF +-207 100VDC CER 28480 0160-3878
AGAYAICTS 0160-4084 8 CAPACITOR-FXD . 1UF +-20% S0VDC CER 28480 0160-4084
ABAJAICTH 0160-3878 |6 CAPACITOR-FXD 1000PF +-207 100VDC CER 28480 0160-3878
AGASAICI7 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AGASAR1C1B 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ABAIAICIS 0160-4387 4 2 CAPACITOR-FXD 47PF +-57 200VDC CER 0+-30 28480 0160-4387
ABAIA1IC20 0160-4350 1 1 CAPACITOR-FXD 68PF +-5% 200VDC CER 0+-30 | 28480 0160-4350
AGAIA1IC21 0180-0500 7 2 CAPACITOR-FXD 47UF+-20% 20VDC TA 28480 0180-0500
AGA9AIC22. 0160-4387 4 ‘ COPACITOR-FXD 47PF +-%% 200UDC CER 0+-30 28480 0160-4387
ABASA1C23 01606-4574 1 CAPACITOR-FXD 1000PF +-10% 10 CER 28480 0160-4574
ABASA1C24 0160-3875 3 1 CAPACITOR-FXD 22PF +-5% 200VDC CER 0+-30 | 28480 0160-3875
ABAJA1C2S 0160-4084 8 CAPACTTOR-FXD .1UF +-20% SOVDC CER 28480 0160-4084
ABASA1IC26 0160-3878 3 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AGASA1C27 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AGASA1C28 NOT ASSIGNED
AGASAIC29 0121-0452 4 1 CAPACITOR-Y TRMR-AIR 1.3-5.4PF 175V 74970 187-0103-028
ABASA1C30 0160-4432 2 3 CAPACITOR-FXD 18PF +-5% 200VDC CER 0+-30 | 28480 0160-4492
ABAJATC3I 0160-4084 8 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-4084
AGASA1C32 0160-4389 6 1 CAPACITOR-FXD 100PF +-SPF 200VDC CER 28480 0160-4389
ABASA1C33 0160-4383 0 1 CAPACITOR-FXD 6.8PF +-.GPF 200VDC CER 20932 S02E0200RD689D
ABASA1C34 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ABASA1C3S 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AGASA1C36 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
AGAIA1IC37 0160-4441 1 1 CAPACTTOR-FXD .47UF +-10% SOVDC CER 28480 0160-4441
AGASA1C38 0160-4084 8 CAPACITOR-FXD .1UF +-20% 50UDC CER 28480 0160-4084
AGAYAIC3Y 0180~2139 2 1 CAPACITOR-FXD 10UF+-20% 60VDC TA 06001 69F177G7
ABAIAICA0 0180-0500 7 CAPACITOR-FXD 47UF +-20% 20VDC TA 28480 0180-0500

*Indicates Factory Selected Value

_O0*8F
00073

ABA9 3



RF SECTION

TABLE1. REPLACEABLEPARTS

Reference HP Part |c Q o Mfr

: A t Description Mfr Part Number
Designation | Number [D]| =YY P Code
AGAIAICAT 0180-0197 8 ! CAPACITOR-FXD 2.2UF+~-10% 20VDC TA 56289 150D225X3020A2
AGASA1CA2 0160-4574 1 CAPACITOR-FXD 1000PF +-10% 100VDC CER 28480 0160-4574
ABAIA1ICA3 0160-4084 8 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 | 0160-4084
AGASA1CA4 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
ABAYATCAS 0160-4574 1 CAPACITOR-FXD 1000PF +-10% 100VDC CER 28480 0160-4574
AGAYA1CAE 0160-0158 |9 1 CAPACITOR-FXD S600PF +-10% 200VDC POLYE 28480 0160-0158
ABAJAICAH7 NOT ASSIGNED
AGA9A1CA8 0160-4084 |8 CAPACITOR-FXD . 1UF "+-20% S0YDC CER 28480 | 0160-4084
ABASA1CAT 0160-3878 (6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ABAIAICSO 0160-4801 7 2| CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-4801
ABASAICSY 0160-4801 7 CAPACITOR-FXD 100PF +-5% 100YDC CER 28480 0160-4801
AGA9A1CS2 0160-4492 |2 CAPACITOR-FXD 18PF +-5% 200YDC CER 0+-30 28480 0160-4492
ABAIA1CS3 0160-4492 |2 CAPACITOR-FXD 18PF +-5% 200vDC CER 0+-30 28480 0160-4492
ABAIATCSA 0160-3878 |6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ABASAICRY 1901-0954 |6 1 DIODE-CUR RGLTR IN5285 270UA DO-7 28480 1901-0954
AGA9A1CR2 1901-0050 |3 2| DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABGAIATCR3 1961-0050 |3 DIODE-SHITCHING 80V 200HA 2NS DO-35 28480 1901-0050
AGAIATCRA 1901-0518 |8 1 DIODE-SM SIG SCHOTTKY 28480 1901-0518
AGASATDS1 SEE ABAIDS1
AGAYATET NNT ASSIGNED
AGASATE2 NOT ASSIGNED
AGAIATES 1251-0600 (0 4 | COMMECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
ABGAIA1EA 1251-0600 (0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
AGAIATES 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
AGAIATES 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28430 1251-0600
ABASATJI -
AGA9ATJ3 NOT ASSIGNED
AGASATJ4 1250-1538 |3 1 CONNECTOR-RF SMB M PC S0-0HM 28430 1250-1538
ABAJATLI 9135-0073 |3 21 INDUCTOR RF-CH-MLD SINH 6% .102DX.26LG 28430 9135-0073
ABASATL2 9140-0158 |6 3| INDUCTOR RF-CH-MLD 1UH 10% .106DX.26LG 28480 9140-0158
AGAJAIL3 9140-0158 |6 INDUCTOR RF-CH-MLD tUH 10% .106DX.26LG 28480 9140-0158
AGASA1L4 9135-0073 |3 INDUCTOR RF-CH-MLD SINH 6% .102DX.26LG 28480 9135-0073
ABAATLS 9100-2248 |5 1 INDUCTOR RF-CH-MLD 120NH 10% .105DX.26LG 28480 9100-2248
AGASAILS . 9140-0158 |6 INDUCTOR RF-CH-MLD tUH 10% .105DX.26LG 28480 9140-0158
ABAIATLY NOT ASSIGNED
ABAIA1LS 9100-2247 4 2 | INDUCTOR RF-CH-MLD 100NH 107 .105DX.26LG 28480 9100-2247
AGAJAILY 91002247 4 INDUCTOR RF-CH-MLD $0ONH 10% .105DX.26LG 28480 9100-2247
ABASATILI0 9100-2251 0 1 INDUCTOR RF-CH-MLD 220NH 10% .105DX.26LG 28480° | 9100-2251
ABAZAIL1TY 85660-80012 | 4 1| COIL 24NH 28480 85660-80012
ABAJAILI2 9135-0068 |6 2| INDUCTOR RF-CH-MLD 33NH 6% .102DX.26LC 28480 9135-0068
AGASAILIZ 4100-2250 |9 1 INDUCTOR RF-CH-MLD 18ONH 10% .105DX.26LG 28480 9100~2250
ABASAIL14 NOT ASSIGNED
ABAIAILIS NDT ASSIGNED
ABASAILIE NOT ASSIGNED
AGASATL1Y NOT ASSIGNED
AbAYAILIY NOT ASSIGNED
AGASATL1Y 9140-0142 |8 2 TNDUCTOR RF-CH-HMLD 2.2UH !0% .105DX.26LC 28480 9140-0142
ABASATL20 9149-0142 |8 INDUCTOR RF-CH-MLD 2.2UH 10% .105DX.26LG 28480 9140-0142
AGAJATL21 9135-0068 |6 INDUCTOR RF-CH-MLD 33NH 6% .102DX.26LC 28480 9135-0068
AGA9AT1Q! 1854-0696 |2 1 TRANSISTOR NPN SI T0-72 PD=200MW 28480 1854-0696
ABASA102 1854-0247 |9 1 TRANSISTOR NPN SI T0-39 PD=1KH FT=800MHZ 28480 1854-0247
AGASA1Q3 1854-0295 |7 1 TRANSISTOR-DUAL NPN PD=400MH 28480 1854-0295
RGA9A104 1854-0632 6 1 TRANSISTOR NPN SI PD=180MH FT=4GHZ 25403 BFR-91
ABA9A1QS 1853-0007 7 2| TRANSISTOR PNP 2N325t SI T0-18 PD=360MW 04713 2N3251
AGASA106 1853-0007 7 TRANSISTOR PNP 2N3251 SI T0-18 PD=360MH 04713 2N3251
ABASAIRI 0698-3447 4 1 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-70-422R-F
ABA9ATR2 0698-3437 2 1 RESISTOR 133 1% .125H F TC=0+-100 24546 C4-1/8-T0-133R-F
AGASAIR3 0698-3431 6 2| RESISTOR 23.7 1% .125W F TC=0+-100 03888 PMESS-1/8-T0-23R7-F
AGASATRA 0757-0394 0 3 RESISTOR S1.1 1% .125W F TC=0+-100 24546 C4-1/8-T0-S1R1-F
AGASAIRS + 0757-0401 0 RESTSTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-10-101-F
ABASAIRE 0757-0421 4 1 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-70-825R-F
AGAYAIR7 0757~-0402 1 2| RESISTOR 110 1% .125H F TC=0+-100 24546 C4-1/8-T0-111-F
AGAJATRE 0698-3421 6 RESISTOR 23.7 14 .125W F TC=0+-100 03888 PMEGS-1/8-T0-23R7-F
ABASAIRY 0757-0401 0 2| RESISTOR 100 1% .125W F TC=0+-100 24546 Ca-1/8-10-101-F
AGASATRIO0* 0757-0280 3 1| RESISTOR 1K 1% .125H F TC=0+-100 24546 C4-1/8-70-1001-F
AGASATIRI 1 2100-2574 3 1] RESISTOR- TRHR 500 10% c SIDE RDJ 1 -TRN 30983 ETS0X501
AGAJATRI2 0757-0394 0 RESISTOR 51.1 1% .125H C=0+-1 24546 C4-1/8-T0-51R1-F
ABASATRI3 0757-0401 0 RESISTOR 100 1% . 1251 F TC 0+- 100 24546 C4-1/8-T0-101-F
AGASATR14 0757-0402 1 RESISTOR 110 1% .125W F TC=0+-100 28546 C4-1/8-T0-111-F
AGASAIRIS 0757-0394 0 RESISTOR S1.1 1% .125K F TC=0+-100 24546 C4-1/8-T0-51R1-F

*Indicates Factory Selected Value
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TABLE1. REPLACEABLE PARTS

Reference HP Part |c Q A Mfr

. A t Description Mfr Part Number
Designation | Number (D \ P Code
AGAJAIRIG 0698-3136 8 2 RESISTOR 17.8K 1% .125W F I1C=0+-100 24546 C4-1/8-T0-1782-F
AGASAIR17 $698-3136 8 RESISTOR 17.8K 1% .12SH F TC=0+-100 24546 C4-1/8-T0-1782-F
AGASAIRIB 0757-0416 7 1 RESISTOR 511 1% .125H F TC=0+-100 24546 C4-1/8-T0-511R-F
AGASAIRIY 0757-0417 8 1 RESISTOR S62 1% .125W F TC=0+-100 24546 C4-1/8-T0-562R-F
ABASA1TR20 0757-0438 3 2 RESISTOR S5.11K 1% ,125H F TC=0+-100 24546 Ca4-1/8-T0-5111-F
AGASAIR21 0698-3452 1 1 RESISTOR 147K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1473~F
AGASA1IR22 0757-0442 9 S RESISTOR 10K 1% ,125H F TC=0+-100 24546 Ca-1/8-10-1002-F
AGASA1R23 0757-0442 9 RESTSTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-7T0-1002-F
ABA9ATIR24 0698-3162 0 RESISTOR 4€.4 1% .125W F TC=0+-100 24546 C4-1/8-T0-4642-F
ABASAIR2S 0757-0442 S RESISTOR 10K 1% ,12SH F TC=0+-100 24546 C4-1/8-10-1002-F
ABAIAIR26 0698-7421 2 1 RESISTOR 40K .25% .12GW F TC=0+-100 19701 MF4C1-8-T70-4002-C
AGASARIR27 0757-0459 | ® 1 RESISTOR 56.2K 1% .125H F TC=0+-100 24546 C4-1/8-T0-5622-F
ABAIJAIR28 0698-3459 8 1 RESISTOR 383K 17 126K £ TC=0+-100 28480 0698-3459
ABASAIR2S 0757-0465 6 1 RESISTOR 100K 1% .12S5K F TC=0+-100 24546 C4-1/8-70-1003-F
AGAJAIR3D 0757-0463 4 1 RESISTOR 82.5K 1% .125W F TC=0+-100 24546 C4-1/8-70-8252-F
ABASAIR31 0757-0418 9 1 RESISTOR 619K 17 .125K F TC=0+-100 24546 C4-1/8-T0-619R-F
AGAJAIR32 0757-0438 3 RESISTOR S.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
AGAJAIR33 0757-0442 9 RESISTOR 10K 1% .125H F TC=0+-100 24546 C4-1/8-T70-1002-F
AGASATIR34 0757-0278 9 2 RESISTOR 1.78K 1% .125K F TC=0+-100 24546 C4-1/8-T0-1781-F
ABASA1IR3S 0757-0278 9 RESISTOR 1.78K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1781-F
ABAYARIR36 0757-0442 9 RESISTAR 10K 1% .12SW F TC=0+-100 24546 C4-1/8-T0-1002-F
ABAJATIR37 0757-0816 1 1 RESISTOR 681 1% .SH F TC=0+-100 28480 0757-0816
AGASATR38 2100-1738 9 1 RESISTOR-TRMR 10K $10% C TOP-ADJ 1-TRN 73138 82PR10K
AGAJAIR3Y 0757-0470 3 1 RESISTOR 162K 1% .125H F TC=0+-100 24546 C4-1/8-10-1623-F
AGA9AIRA0 0757-0419 0 2 RESISTOR 681 1% ,125W F TC=0+-100 24546 C4-1/8-70-681R-F
AGASAIRA 0757-0419 0 RESISTOR 681 1% .125W F TC=0+-100 24546 C4-1/8-T0-681R-F
AGAJARIT! 08552-6044 1 2 TRANSFORMER. RF 5-PIN 28480 08552-6044
ABAIAIT2 08552-6044 1 TRANSFORMER, RF S-PIN 28480 08552-6044
ABASA1IUT SEE ABGASUL
AGASAIU2 SEE AGASU2
ABASAIU3 1826-0987 S 1 IC 0P AMP PRCN 8-DIP-C PKG 28480 1826-0987
ABAIA1UA 1826-0306 2 1 IC COMPARATOR GP QUAD 14-DIP-C PKG 27014 LM339AJ
ABASAITVRI 1802-0041 L] 1 DIODE-ZNR S.11V 5% DO-35 PD=,4l 28480 1902-0041
ABASATHI 1460-1489 8 1 HIREFORM BE CU AG 28480 1460-1489

*Indicates Factory Selected Value
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AGA9
PHASE LOCK ASSEMBLY

FRONT

L15%

L17% L18*

INTERNAL
9

TB1%

3 e

i
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(BENEATH
TB1)

Ja %

L15%* L14*

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

FIGURE 1. ABA9PHASE LOCK ASSEMBLY, PARTS IDENTIFICATION (1 OF 2)
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12
(20 PLACES)

ABA9
PHASE LOCK ASSEMBLY
REAR

ABAZAT*

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

HP Part C - Mfr. Manufacturer’s
tem Number D Description Code Part Number
1 2950-0177 9 Nut, Hex, RF Connector (For J5) 28480 2950-0177
2 2190-0067 4 Washer, Lock, RF Connector (For J5) 28480 2190-0067
3 2950-0078 9 Nut, Hex, 10-32 (For J4) 28480 2950-0078
4 2190-0557 7 Washer, Lock, .195-IN ID (For J4) 28480 2190-0557
5 85660-00070 6 Cover, Front, Phase Lock Assembly 28480 85660-00070
6 2200-0140 7 Screw, Mach, 4-40, .250-IN LG, FL HD 28480 2200-0140
7 2200-0109 8 Screw, Mach, 4-40, .438-IN LG, PAN HD 28480 2200-0109
8 86701-00054 8 Spacer-Sampler (Between TB1 and U1) 28480 86701-00054
9 85660-20204 0 Housing, Phase Lock Assembly 28480 85660-20204
10 85660-20205 1 Cover, Rear, Phase Lock Assembly 28480 85660-20205
11 85660-80061 3 Insulating Shield, Plastic 28480 85660-80061
12 2200-0148 5 Screw, Mach, 4-40, .500-IN LG, FL HD 28480 2200-0148

FIGURE1. ABA9PHASE LOCK ASSEMBLY, PARTS IDENTIFICATION (20F 2)
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RF SECTION

. ABADA1
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85660-60202
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FIGURE3. ABA9A1PHASE LOCK BOARD, COMPONENT LOCATIONS
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A6A10 Miscellaneous Biss/Relay Driver



RF SECTION

A6A10 MISCELLANEOUS BIAS/RELAY DRIVER, CIRCUIT DESCRIPTION

This assembly is a collection of circuits necessary for proper operation of other assemblies in the A6 RF
Module. It contains nine circuits: 1) YTX Diode Bias; 2) YTX Linearity Correction, 3) 3.3 GHz Oscillator
Driver, 4) PIN Switch Driver, 5) Band Step Gains, 6) RF Switch Driver, 7) RF Attenuator Driver, 8) +22V
Delay, and 9) Power Down. '

YTX Diode Bias (G)

To maintain the precise diode bias across the mixer diode, the effects of series resistance between the bias circuit
and the diode must be eliminated. To do this, a negative impedance voltage source U2 is used.

Voltage bias to the YTX diode is adjusted from band to band via R9, R12, R1S5, and R18. This voltage is applied
to U2 via FET switches Q6, Q7, Q8, and Q10. U2 has both positive and negative feedback. The positive
feedback is controlled by R43, R46, and R47, while the negative feedback is via R45. The fact that the positive
feedback and the negative feedback are picked off across R44 causes a negative impedance at pin P1-7 propor-
tional to the amplifier gain and R44.

YTX Linearity Correction (D)

Due to nonlinearities in the YTX magnet structure, some linearity correction must be made. This is accom-
plished by placing resistors in parallel with the current sense resistor in the YTX coil driver circuit. These parallel
resistors increase the coil current slightly. For current compensation, both the point of compensation and the
magnitude of compensation must be varied.

This is accomplished in the following manner using U7D as a typical circuit: U7D is an ideal zener circuit, that
is, as long as the YTX linearity voltage is less negative than the voltage on U7 pin 12 (the positive op amp input)
diode CRS is reverse biased. In this state, the YTX linearity line sees a high impedance and no compensation
occurs. When the YTX linearity voltage goes more negative than the bias on U7 pin 12, diode CRS is forward
biased and U7D becomes a voltage follower maintaining the voltage at the cathode of CRS at the same voltage
as on U7 pin 12. In this situation, R32 and R31 are effectively in parallel with the current sense resistor of the
coil driver circuit. R31 is used to adjust the magnitude of compensation, while R40 is used to adjust the
frequency at which the compensation occurs. In a similar manner, U7A, B, C are used to correct for higher
frequency nonlinearity.

PIN Switch Driver (F)

The PIN switch driver converts the TTL logic level LO-Band signal to the +20V/-10V signal required by the
Second Converter. The TTL level at P1-34 is input to the base of Q21. A high at the base of Q21 turns Q21 on,
turning on Q4, which pulls the collector of Q4 to approximately +20V. This turns on Q3, providing the + 20V
signal to the PIN drive output, P1-35. A low input on the LO-Band TTL input turns Q21 off, which turns Q4
off. The collector of Q4 then goes low, turning on Q2, and pulling the PIN drive line to -10V.

3.3 GHz Oscillator Driver (H)

The PIN drive signal is also used to turn the 3.3 GHz oscillator on in LO-Band, off in the HI-Band mode.
When the PIN drive goes high, Q1 is turned on which pulls its collector to -10V. The -10V is the negative bias for
the 3.3 GHz oscillator. When the PIN drive goes low, Q1 is turned off, dropping the oscillator bias current to
zero, which turns off the 3.3 GHz oscillator. In the on state, resistor R1 is used to adjust the oscillator bias
current.

RF Switch Driver (E)

The YTX LO-Band RF switch is driven by darlington amplifiers USE, and USF. A high input on the LO-Band
line drives the outputs of USF low, and U5E high. A low output at USF drives the LO-HI Band relay to the LO-
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Band position. The reverse occurs with a low input which drives USE’s output low which forces the RF relay to
the HI-Band position.

Band Step Gains (l)

To correct for different conversion efficiencies and gains in the individual frequency bands, the IF gain is
changed. This is done in the A6A3 Last Converter by varying the current through PIN attenuator diodes in the
21.4 MHz amplifier. This current is controlled by Q12, Q14—-Q17, and Q19. In LO-Band, the high output on
the PIN drive line breaks down zener VR1 and turns on Q12. This applies —40V to the potentiometer R21.
Adjusting R21 varies the current in the step gain in LO-Band.

The gain of A6A3 Last Converter is adjusted in each band as each transistor, Q12, Q14— Q17, and Q19, is
turned on for each individual band.

RF Attenuator Driver (C)

The RF attenuator driver is similar to the LO-HI Band relay driver. The major difference is the logic decoding
to the inputs of the darlington switch drivers. The input to the logic circuit is the standard 10, 20, 40 dB
attenuation logic levels. The logic circuit Ul decodes this to the 10, 20, 20, 20, dB attenuation logic levels
required to drive the RF attenuator. The output drivers consist of darlington amplifiers driven by the outputs of
U1 or the inverted outputs of Ul, via U3. A low output of a darlington turns that line on. That is, a low at USD
pin 13, coupled with high at U4F pin 11, enables the 10 dB attenuation position, and so forth.

Power Down (A)

The power down circuit switches the RF attenuator into a 40 dB attenuation position to prevent accidental
damage to A6A8 YTX or A6A4 Second Converter from an input signal when the instrument is off. When the
power up signal goes low, U3 pin 10 is driven high which turns on Q9 and Q13, forcing Ul pins §, 6, and 9, U4
pin 7, and U3 pin 5 high. This forces at least the last two 20 dB attenuation stages in the attenuator on.

+22V Delay (B)

On power up, the instrument goes through a self-check program. To prevent the RF relays and the attenuator
from chattering during this time, the + 22 volt bias to the attenuator and RF switch is delayed for about 2.5
seconds after the power up signal goes high. This delay is caused by R59 and C10. When power up goes high, it
takes approximately 2.5 seconds for the voltage across C10 to charge up enough to turn on U3E. U3E output is
inverted twice by the darlington amplifiers U4B and U4A so that when U3E output drops, U4A output also
drops turning on Q11 which applies the +22V to the relay circuits.
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TABLE1. REPLACEABLE PARTS

Reference HP Part 1c Qty Description Mfr Mfr Part Number
Designation Number (D Code
A6ALD 85660-60100 | S 1 ROARD ASSEMELY, MISCELLANCOUS BIAG/RELAY 28480 85668-60180
DRIVER
ALAL0CI 01402055 ? 2 CAPACITOR-FXD .01UF +B0--20X 100VDC CER 28480 0160~-2055
ALALOC2 0180-2206 4 1 CAPACITOR~FXD &60UF+-10% &6VDC TA S6289 150D606X9Q0LE2
ALAT0CI 0100 -2208 &6 1 CAPACITOR--FXD 220U +-10% 10VDC TA 56289 150D227X901 052
AbLALOCA 0180~-0116 1 2 CAPACITOR~FXD &4.8UF+-10% 35VDC TA 56,289 150D6B5X903502
ALAL0CS 0160~2055 9 CAPACITOR -FXD ,01UF +B0~20% 100VDC CER 20480 0160 -2055
AHBA10CS 01604441 1 2 CAPACITOR-FXD ,47UF +-10% 50VDC CER 28480 014604441
ALAT0CT7 01603879 7 2 CAPACITOR -FXD . 01UF +-20% 100VDC CER 28480 01460~-3879
ALAL0CE 0180~0097 7 1 CAPACITOR-FXD 47UF+~-10X 35VDC TA 56209 150D476X703552
ALGATICY 0160~-4441 1 CAPACITOR-FXD .47UF +-10% S0VDC CER 284030 0160--4441
ALGALOC10 01800228 & 3 CAPACITOR~FXD 22UF+-10% 15VDC TA S6L289 150D226X7015L02
A6A10CTI1 0180-0116 1 CAPACITOR-FXD 6,BUF+~-10% 35VDC TA 56209 150D6BBXP0IERD
ALATOCI2 0160-3879 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28460 0140--3879
ALA10C13 013800228 6 CAPACITOR -FXD 22UF+-10X 15VDC TA 56209 150D226X?015R2
AOLATDCI1A NOT AGSIGNED
ALATI0CTS 0180-0228 6 CAPACITOR-FXD 22UF+-10X 15VDC TA 56289 150D226X901502
ALAT0CRY 1901-1067 4 20 DIODE~SWITCHING 125V 175MA &60NS DO--3% 07263 FDHAa44
ALAL10CR2 19011067 4 DIODE -SWITCHING 125V 175MA 60NS DO -35 07263 FdHA44
ALATICR3 12011067 4 DIODE -SWITCHING 123V 179MA 6INS DO-35 07263 FDii444
A6A10CRA 1201~1067 4 DIODE~SWITCHING 125V 173MA 68NS DO -35 07263 FDHA44
ALALDCRS 1901-1067 4 DIODE-SWITCHING 125V 175MA 60NS DO--35 07263 FDil4a44
A6A10CRS 19011067 4 DIDDE-SWITCHING 1235V 173MA &ONS DO-35 07263 FDH444
ALATOCR? 1201-1067 4 DIODE~-SWITCHING 125V 173MA &ONS DO--35 07263 FDIia44
AGA10CRO 19010535 ? a8 DIODE-3M SIG HBCHOTTKY 268480 12010535
ALAIOCRY 192010535 9 DIODE~-SM SIG SCHOTTKY 28480 19610535
ALA10CR10 19011067 4 DIODE-SWITCHING 125V 17SMA 60NS DD-35 07263 FDH444
A6GATO0CR1Y 1901-053% 9 DIODE~-SM SIG SCHOTTKY 28480 19010535
ALGALOCRIZ2 1901-0535 ? DIODE-SM SIG SCHOTTKY 20480 1901-0535
AGAIOCR1Y 1901-053% ? DIODE-SM SIG SCHOTTKY 28480 19010535
ALAT0CR14 19010535 9 DIODE-SM GIG SCHOTTKY 28480 1901-0535
ALAIDCRL S 1201-1067 4 DIODE-SWITCHING 123V 17S5MA 60NS DO-35 07263 FDI444
ALATOCR16 1901-0535 9 DIODE-SM SIG SCHOTTKY 28480 1901~0535
ALALICRI7 19201-0535 9 DIODE-SM §IG SCHOTTKY 28480 19201--0539
A6A10CR13 1701-1067 4 DIODE--SWITCHING 125V 17SMA 6O0NS DO--3% 07263 FDH444
ALAIOCR1? 12011067 4 DIODE-SWITCHING 125V 175MA &ONS DO--35 07263 FDHAA4
ALALOCR20 1201-1067 4 DIODE-SWITCHING 128V 175SMA GONS DO--35 07263 FDH444
AbLA10CR21 1901-1067 4 DIODE--SWITCHING 125V 175MA 60NS DO-35 07263 FDi4a44
ALAL1OCR22 19201-1067 4 DIOUDE-SWITCHING 125V 175MA 60NS DO -35 07263 FDHAA4
ALATOCR23 1?01-1067 4 DIODE~SWITCHING 123V 175MA 60NS DO--335 07263 FDIi444
ALA10CR24 1201-1067 4 DIODE~SWITCHING 125V 175MA 60NS DOD-35 07263 FDH444
ALAIOCR2S 19201~-1067 4 DIODE~SWITCHING 125V 175MA 6ONS DO--35 07263 FDHA444
ALALOGCRRSG 1201-1067 4 DIODE-SWITCHING 125V 175MA 60NS 07263 FDH444
ALAIOCR27 1201~1067 4 DIODE-SWITCHING 125V 173MA 60NS S 07263 o444
ALA10CR2B 19201-1067 4 DIODE-GWITCHING 125V 175MA 60NS D0O-35 07263 FDH444
AGA1TOQY 183540477 7 12 TRANSISTOR NPN 2N2222A ST TO-18 04713 2N2222A
ALALDGQ2 1833--0281 9 3 TRANGISTOR PNP 2N2907A SI TD-18 04713 2N2907A
ALALORI 18%54-0477 7 TRANSIGTOR NPN 2N2222A I T0-18 04713 2N2222A
ALAL1DRA 18530281 9 TRANSISTOR PNP 2N2907A SI TO-18 04713 2N29074
ALALOQS 18540477 7 TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW 04713 2N2222A
ALA1D0G 18550420 2 4 TRANGIGTOR J-FET 2N43?1 N-CHAN D -MODE 01295 2N43 N1
ALATIQ7 1855-04290 2 TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01295 2NA4A39N
ALAT10G8 18%55--0420 2 TRANGISTOR J-FET 2N4391 N-CHAN D -MODE 01295 2N4371
ALALINY 1854-0477 7 TRANSISTOR NPN 2N2222A SI TO0-18 PD=3500M 04713 2N2222A
ALAT0R10 1855 -0420 2 TRANGISTOR J-FET 2N4391 N-CHAN D-MODE 01295 2N4391
A6A10Q11 1853-0213 7 1 TRANSISTOR PNP 2N4236 SI TO-5 PD=1W 04713 2N4236
ALALORIS 1354-0477 7 TRANGISTOR NPN 2N2222A GI TO-18 PD=500MW 04713 2N2222A
ALATI0Q1LS 1853~0281 ? TRANSISTOR PNP 2N2707A SI TO-18 PD=400MW 04713 2N2P07A
A6LA10Q14 1854-0477 7 TRANGISTOR NPN 2N2222A SI TO-18 PD=500MW 04713 2N2222A
ALGAIOQLS 1054-0477 7 TRANSISTOR NPN 2N2222A SI TO~18 PD=S5S00MW 04713 ZN2222A
A6A10Q16 1854 -0477 7 TRANGSISTOR NPN 2N2222A 51 TO-18 PD=S500MW 04713 2N2222A
ALGATOIRL?7 1854~0477 7 TRANGISTOR NPN 2N2222A S1 TO-18 PD=500MW 04713 2N2222A
ALA10Q1B 18540477 7 TRANGISTOGR NPN 2N2222A 51 T0--18 PD=S00MUY 04713 2N2222A
ALALIY 1854-0477 7 TRANSISTOR NPN 2N2222a SI T0-18 PD=S00MW 04713 2N2222A
ALAT10Q20 18540477 7 TRANGIGTOR NPN 2N2222A SI TO-18 PD=S00MW 04713 2N2222A
ALALDQR21 1854-0472 2 1 TRANSISTOR NPN SI DARL PD=S00MW 04713 MPSG- A14
ALA10R1 2100-2574 3 1 RESIGTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 30983 ETS0XS01
AHALOR2 0698-7260 7 17 RESISTOR 10K 1X ,0S5W F TC=0+-100 24546 C3~1/8-T0-1002-F
ALA10RI 0678-7260 7 RESISTOR 10K 1% .05W F TC=0+-100 24546 C3-1/8-T0-1002-F
ALATORA 0698-7277 b S RESISTOR 51.1K 1X .05W F TC=0+-100 24046 C3-1/8-7T0-5112~F
ALALORS 0678-7260 7 RESIGTOR 10K 1% .0SW F TC=0+~100 24546 C3--1/8-T0~-1002F

*Indicates Factory Selected Value
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TABLE1. REPLACEABLE PARTS

RF SECTION

Reference HP Part |c . Mfr
Designation Number |D Qty Description Code Mfr Part Number
AbAlORb 0757-0346 2 g RESIGTOR 10 1% .125W F TC=0+-100 24546 C4~1/8-T0-10RO-F
ALALOR7 0698-7243 b 41 RESIGTOR 1.96K 1% 050 = 24546 C3+-1/8-T0~1961~F
ALALORB 9(1'90—7266 3 1 REGIGTOR 17.8K 1% ,0SW 24346 C3-1/8-T0-1782~F
ALAIOR? .11[_)(_)—0545 4 4 RESISTOR-TRMR 1K 10X C ‘ADJ 17~TRN 2997 3292X-1-102
ALATORID 06767281 2 4 RESISTOR 79K 2% .05W F TC=0+-100 24546 C3-1/8~-T0~7502~G
AGAIDR1 0699--0127 3 4 RESISTOR 464K 1% ,05W F TC=0+~-100 20480 06%
51 . o 248 &H99-0127
ALA1OR12 2100--0945 4 ISTOR-TRMR 1K 10% C SIDE 32997 329”2)(—1—102
ALAIORLS 06987281 2 REGLISTOR 75K 2% .05W F TC 245446 C3-1/8-T0-7502-C
AbAL ORX: 8690127 3 RESIGTOR 464K 1% .0%W F TC . 2384040 0699-0127
ALAIORLYS 21000545 4 RESISTOR-TRMR 1K 10% C SIDE-ADJ 17-TRN 32997 I292X-1-102
ALATORTG 06987281 2 RESISTOR 73K 2% .03W F TC=0+-100 24546 €3-1/8~-T0-72502-CG
ALAIORY7 9699-0122 3 RESISTOR 464K 1X .0SW F TC=0+-100 284800 06990127
ALGATIOREE 2100--0545 4 RESISTOR-TRMR 1K 10X C SIDE-ADJ 17--TRN 329977 3272X-1-102
A(rthRL‘? 06987281 2 RESISTOR 75K 2Z .05W F TC=0+-~100 24546 €3-1/8-T0~-7502-G
ALA10R20 069292 -0127 3 REGISTOR 464K 1% ,0SW F TC=0+-1090 28480 0697-0127
ALATORDY 2100-3611 1 ¢ RESISTOR-TRMR 501 10% C SIDE-ADJ 17--TRN 32 . K
¢ s 4 ] n997 JI292X~-1-303
AbA1 0R2_2 06928~7260 7 RESISTOR 10K 1% .05W F TC=0+-100 .’-,':3546 C3-1/8~T0-1002--F
ALAIORETS 2100~3611 1 RESISTOR-TRMR S0K 10Z C SIDE- - 20 292X-1-5
e 0 ADJ 17-TRN 32997 3292X-1-503
Al»AlﬂR.‘_? 06907260 7 RESISTOR 10K 1% .05W F TC=0+-100 245446 C31/8-T0-1002~F
ALAIOR2Y 2100-3611 1 RESISTOR~-TRMR S0K 10%Z € SIDE-ADJ 17--TRN 32997 3292X-1~-503
ALATOR2G 06707260 7 TGI8 7 9 Ses - S -~
OO "100—36;1 7 SE;II:;JS:S 10K l:. .(L:U. F TE» 04+-100 - 24546 C3-1/8-T0~1002~F
2 2 ) b L5T0 R-TRMR S0K 10%Z C SIDE-ADJ 17~TRN 32997 3I292X-1-503
AbﬁlUR:D 06787260 7 RESISTOR 10K 1% ,05W F TC=04-100 24546 C3-1/8-7T0~-1002 -F
ALAIOR2Y 21003611 1 RESISTOR~TRMR S0K 10% C SIDE-ADJ 17-TRN 32997 J292X-1-803
ALATORID 06723-~7260 7 REGISTOR 10K 1% .0SW F TC=0+-100 243406 C3-1/8-T0~-1002-F
AbLAT ORI 2100-1661 7 8 RESISTOR-TRMR 20K 3% WW SIDE-ADJ 22-TRN 3299
22~ 2997 3057P-1-203
AbAHlRE‘.’-! 0757-0416 7 5 RESISTOR S11 1% .125W F TC=0+-100 24540 54‘-{1/8--1'0-'511!! ~F
nc.moﬂg\’s 0698-32640 9 4 RESISTOR 464 1% 12SW F T +-100 28480 04698--3260
A(yAIORJ? 2100-1661 7 RESISTOR-TRMR 20K S% WW SIDE-ADJ 22--TRN 32927 3057P -1--203
ALATORIS 0757~0416 ? RESISBTOR 911 1% ,125W F TC=0+-100 24544 C4-1/8-T0~-211R-F
ALA1OR3G 0469833260 9 RESIGTOR 464K 1% . 125W F TC=0+-100 20480 0698-3260
ALAIORIY '.’-_.1 0.0-1(.;61 7 RESTUTOR-TRMR 20K SX WW SIDE--ADJ 22-TRN 32997 JNO7P~-1~203
ALATOR30 0757 -0416 7 RESISTOR S11 1% .125W F TC=0+-100 24548 C4-1/8-T0-511R-F
ALGAIDR3® ?(:‘?(]-*326() 9 RESIOTOR 464K 1% 128SW F TC=0+-100 20480 16963260
ALALORAD 2100-1661 7 RESISTOR-TRMR 20K S% WW SIDE--ADJ 22--TRN 32977 3057P-1-203
AbLA10RA 2100-1661 7 RESISTOR~-TRMR 20K 5% WW SIDE-ADJ 22--TRN 32997 305
54 2 057P-1-203
Abﬁ\0R4:'1 2100-16061 7 RESISTOR-TRMR 20K 95X WW SIDE-ADJ 22 -TRN 32927 3057"—1-503
ALATIRAZ 0(3?9—7277 b RESISTOR 51.1K 1% .05W +~-100 24546 C3~1/8-T0~-5112-F
AbﬁlOR'\: 0757-0316 & 1 RESISTOR 42.2 1% 125w +-100 24546 C4-1/8-T0-42R2F
ALAIORAY 06987243 6 RESISTOR 1.96K 1% .05W =0+-100 24544 C3-1/8-T0-194L1~F
ALATBRAL 06987277 & RESISTOR S1.1K 1% .0SW F 245 pt
. . 24546 C3-1/8-T0-5112-F
ALALOR A7 06"78—725@ 3 1 RESISTOR 8.25K 1% .05W F 24546 C3-1/8-T0~Q251~-F
ALAL1ORAR 06903-7243 & RESISTOR 1.96K 1% .05W F 24546 C3-1/8-T0-1961-F
ALALIOIRAD 0(1?8—7242 S 1 RESISTOR 1.70K tX .00W F TC=0+-100 24546 C3 1/8-T0-1781-F
ALALORTO 069687260 7 RESISTOR 10K 1% .09W F TC=0+-100 245406 C3-1/8-T0--1002 ~F -
A6ALORSY 0698~-7240 7 RESISTOR 10K 1% .05W F TC=0+-100 2454
o 2 7€ ¢ . = S [ C3-~1/8-T0~-1002~
ﬁuAIUR.:_E 0757-1078 k4 1 RESISTOR 1.47K 1X ,GW F TC=0+-190 EB:BO 07571078 aF
ALAIORSE 0628—7212 9 3 RESIGTOR 100 1% ,05W F TC=0+-100 24546 C3~1/8-TO~100R-F
ALAIORSA 0757-0442 ? 1 RESISTOR 10K 1% .125W F TC=0+-100 24546 - =T 0~ 2
2 C4-1/8-T0-1002~F
ALALIRSYD NDT ASSIGNED
AOGATORSS 0676 -7246 ? 1 RESISTOR 2.61K 1% .05W F TC=0+--100 24546 C3-1/8-10-2
2. B = - ~T0-2611~F
ALAIORS? 0698-7238 ? 2 RESISTOR 1.21K 1X ,05W F TC=08+-100 124";46: C3-1/8-T0--1211~F
ALAT DRSO 0628-7260 7 RESISTOR 10K 1% ,05W F TC=0+-100 24546 C3-1/8-T0~1002-F
AHALORSYS 0b‘7_B—3454 3 1 RESISTOR 215K 1% 12K F T +-~100 245406 GC4--1/78-TO-2153~F
A6LAT10RLO b757--0416 7 RESISTOR 5911 1% .12SW F TC=0+-100 24546 C4-1/8-T0~S11R~F
ALA10RHY 0699-7243 b RESISTOR 1.96K 1Z ,09W F TC=0+-100 2454 K
§ . f = 2 6 C3-1/8-T0-194L1-F
ALATORA2 07570346 2 RESISTOR 10 1% .123W F TC=0+-100 24546 C4-1/8-T0-10R0G-F
ALGATIRSES 0698-7212 9 GSISTOR 100 1X .05W F TC=0+-100 24346 C3-1/8-TO~-100R- F
ALAIDOROLA 06707243 [ RESISTOR 1.926K 1% . 0%SW F TC=0+-100 24546 C3-1/8-T0-1961 -F
ALALORED 0757~0346 2 RESISTOR 10 1% .125W F TC=0+-100 24544 Ca 1/8-TO-10RD-F
ALALORGS 07570346 2 RESISTOR 10 1X 123U F 24546 ca-1
12 2 =1/8-T0~10RD-F
ALALOR67 0757—-03%8 4 1 RESISTOR 7% 1X .125W F 14546 C4-1/8-TO0-7GR0~-F
222}‘(,):23 :(7::;;—;!‘3‘46 2 RESISTOR 10 1% .125W F 24546 C4-1/8-T0-10R0O
LR0--7212 9 RESISTOR 100 1% .0SW F ©4346 C3-1/8-TO-100R~F
ALALORT7O 2100-~1661 7 RESISTOR-TRMR 20K 55X WW SIDE-ADJ 22 -TRN 32997 3057P-1-203
ALAIOR71 0690-3260 9 RESISTOR 464K 1% ,125W F TC=04~100 ~Da
J12! S04~ 9480 0498~3260
AbﬁloR?? 07G7-0416 7 RESISTOR S11 1% ,12SW F TC=0+-100 24546 C4iI/B-~TO'511R -F
ALALOIR7Z 0698-7260 7 RESISTOR 10K 1% .05W F TC 100 4546 C3-1/8~T0-1002-F
ALA1OR74 RL20-7230 b4 RESISTOR 1.21K 1% 0S5W F T +-100 4546 C3-1/8-7T0-1211-F
ALAT1O0R7S 01698-7260 7 RESISTOR 10K 1% .05W F TC= 4548 C3-1/8-T0-1002-F
ALALTORZSG 2100~-1661 7 RESISTOR-TRMR 20K S% WW SIDE -ADJ 22-TRN 22977 3057P--1-203
AGALORT?7 00?0—7277 & RESIOTOR 51.1K 1% ,08W F T +-100 24546 £3-1/8-T0-5112~F
AbLATDR70O 06920-7260 7 RESISTOR 10K 1% .05W F TC=0+-100 e4546 C3-1/8~-T0-1002~-F
ALALOIR?? ()698‘7?60 7 RESISTOR 10K 1% ,09W F TC 100 24546 C3 1/8-T0-1002-F
ALATORBD 0698~7277 [ RESISTOR S51.1K 1% 054 F TC=0+-100 245446 C3-1/8-T0~35112~F

*Indicates Factory Selected Value
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RF SECTION

TABLE1. REPLACEABLE PARTS
Reference HP Part |c Q - Mfr
h f t Description Mfr Part Number
Designation Number |D Y P Code
AbA10RE1 2100~3611 1 REGISTOR~TRMR S0K 10X C SIDE-ADJ 17--TRN 32997 I292X~-1-503
ALATO0REZ 06983153 9 1 RESISTOR 3.83K 1% 1254 F TC=0+-100 24544 C4-1/8-T0~3831-F
AGAT1O0RB3 069287260 7 RESISTOR 10K 1% .05W F TC=0+-100 24546 C3~1/8-T0-1002-F
ALALORBAS 0698-7260 7 RESISTOR 10K 1X ,03W F TC=0+4-100 24546 C3-1/78-T0-1002~F
ALALOTPY 1291~0600 0 9 CONNECTOR -SGL. CONT PIN 1.,14-MM-BSC-3Z 5Q 28400 12510600
ALALOTPR 12510600 0 CONNECTOR-SGL CONT PIN 1,14-MM-ESC-S5Z 5Q 28480 12510600
ALA1CTPY 12510600 0 CONNECTOR-SGL CONT PIN 1.,14-MM-BSC-SZ 5R 20480 1251-0600
ALAIOTPA 1251-0600 9 CONNECTOR-SGL CONT PIN 1,14-MM-ESC-SZ SQ 28480 12510600
AGATDTRD 125910600 0 CONNECTOR-SGL CONT PIN 1,14-MM-E3C-5Z 5@ 28480 12%1-0600
ALAL10TPS 1251~0600 1} CONNECTOR-SGL CONT PIN 1.14-MM-BSC~SZ SQ 284900 1251-0600
ALALOTP? 12310600 ] CONNECTOR-SGL. CONT PIN 1.14-MM-BSC-5Z SQ 28480 1251-0600
ALALDTPD 1251~0600 0 CONNECTOR-SGL CONT PIN 1,14-MM-ESC-SZ 5Q 20400 12510600
AbLATOUL 1820-1538 2 1 IC GATE CMOS NAND QUAD 2 -INP 3LS8S CD4D11AF
ALATOUZ 1826~-1058 3 1 IC 0P AMP GP 8-TOD-99 PKG 28480 1626-1050
ALATOUZ 1820-1542 8 1 IC BFR CMOS INV KHEX 1-INP 3L98S CD4049AF
AbLAI0VA 1858--0047 1] 2 TRANSISTOR ARRAY 16-PIN PLSTC DIP 134606 ULN-2003A
AOLATDUD 1858-0047 13 TRANSISTOR ARRAY 16~PIN PLSTC DIP 13606 ULN-2003A
ALATOUS 18100206 8 1 NETWORK~RES 8-SIP10.0K OHM X 7 01121 2084103
AbLAL1OU7 18260161 7 1 IC DP AMP GP QUAD 14--DIP-P PKG 04713 