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CERTIFICATION

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

WARRANTY

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

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

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

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate mainte-
nance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, opera-
tion outside of the environmental specifications for the product, or improper site preparation or
maintenance.

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

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES.
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY
OTHER LEGAL THEORY.

ASSISTANCE

i

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual.




SAFETY 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
4

CAUTION

WARNING I

Instruction manual symbol. The instrument will be marked with this symbol
when it is necessary for the user to refer to the instruction manual in order to
protect the 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 bevond a WARNING sign until the indicated conditions are
fully understood and met.

GENERAL SAFETY CONSIDERATIONS

WARNING

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.

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 voitage could cause damage
to the instrument when the ac power cable is plugged in.




HP 85688 SPECTRUM ANALYZER
DOCUMENTATION OUTLINE

Included with the HP Model 8568B 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 08568-90045)
Contents:

General Information, Installation, Quick Reference, Specifications, and Operation Verifica-
tion. Available as separate publications are Specifications (HP Part Number 08568-50046),
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Operation Verification (HP Part Number 08568-60008), and a pocket-sized version of the Quick
Reference Guide.

OPERATING AND PROGRAMMING MANUAL
(HP Part Number 08568-90041)

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 08568-90051)

Contents:

Electrical performance testing and adjustment procedures.

TROUBLESHOOTING AND REPAIR MANUAL
(HP Part Number 08568-90043)

Contents:

IF-Display Section and RF Section service information.
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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-
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Replaceable parts information, reference designations and abbreviations,
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Major Assembly and

Component Locations......... Major assembly identification figure.



RF SECTION

RF SECTION
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 that
are useful in isolating failures to the RF or IF-Dis-
play Section.

INSTRUMENTS COVERED BY MANUAL

Attached to the rear of each section of your instru-
ment is a serial number plate. The serial number is in
two parts. The first four digits and letter are the
serial number prefix; the last five digits are the suf-
fix. The prefix is the same for all identical instru-
ments; it changes only when a change is made to the
instrument. The suffix, however, is assigned sequen-
tially and is different for each instrument. The con-
tents of this manual apply to instruments with the
serial number prefix(es) listed under SERIAL NUM-
BERS on the title page.

An instrument manufactured after the printing of
this manual may have a serial number prefix that is
not listed on the title page. This unlisted serial num-
ber prefix indicates the instrument is different from
those described in this manual. The manual for this
newer instrument is accompanied by a yellow Man-
ual Changes supplement. This supplement contains
“change information” that explains how to adapt the
manual to the newer instrument.

In addition to change information, the supplement
may contain information for correcting errors in the
manual, To keep this manual as current and accurate
as possible, Hewlett-Packard recommends that you
periodically request the latest Manual Changes sup-
plement. The supplement for this manual is identi-
fied with this manual’s print date and part number,
both of which appear on the manual’s title page.
Complimentary copies of the supplement are avail-
able from Hewlett-Packard. Addresses of Hewlett-
Packard offices are located at the rear of each vol-
ume of this manual.

For information concerning a serial number prefix
that is not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

SERVICE SHEETS

The service sheets in each volume of 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 follow-
ing information:

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

Component Location Illustration
Signature Analysis (for digital boards)
Block Diagram (where practical)
Schematic Diagram

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

REPAIR PROCEDURES

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

Front-Panel LED Replacement (A5 tab)

Front Panel Removal and Repair (AS tab)
SIGNAL INPUT 1 Fuse Replacement Proce-
dure (A5 tab)

RF Section Internal Fuse Replacement (A25/
A26tab)

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.

General Information 1



TROUBLESHOOTING

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

Instrument Level
Spectrum Analyzer Overall Troubleshooting
Signature Analysis Description

Section Level
RF Section Analog Troubleshooting
RF Section Digital Troubleshooting
Pilot Third Local Oscillator Block Diagram

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.

A13 (not assigned)

A14 (not assigned)

A27 Frequency Standard 10 MHz (A16 tab)
A28 (not assigned)

A29 HP-1B Ground (A15 tab)

PRINTED CIRCUIT BOARD EDGE
CONNECTOR 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.

2 General Information

RF SECTION

g 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 is designed to incorporate signature
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 8568B is preset at the
factory by means of a five-segment binary switch
located on the A15 Controller 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.”

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

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




RF SECTION

TABLE1. CROSS-REFERENCE BETWEEN ASCII, DECIMAL, AND BINARY ADDRESS CODES

INDICATES SWITCH /]
IN DOWN POSITION

FIGURE1. HP-IB ADDRESS SWITCH (SHOWN IN FACTORY PRESET POSITION)

ASCII DECIMAL 5-BIT BINARY
CHARACTER VALUE EQUIVALENT

@ SP 00 00000
A ! 01 00001
B » 02 00010
C # 03 00011
D $ 04 00100
E % 05 00101
F & 06 00110
G ’ 07 00111
H ( 08 01000
I ) 09 01001
J * 10 01010
K + 11 01011
L , 12 01100
M - 13 01101
N ) 14 01110
0 / 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

SWITCH IN

DOWN POSITION

= LOGIC 1

General Information
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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 ............oon.. —40°Cto +75°C
Humidity .............. 5% to 90% at 0” to 40°C
Altitude ... . i 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
3.

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
sections must be separated and packaged in separate
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containers. The quantity of packaging materials in
Figure 3 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.

c. 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.

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




RF SECTION

1. IF FRONT HANDLES ARE INSTALLED, REMOVE TRIM o

2. REMoVE SCREWS @), THUS REMOVING RACK MOUNT FLANGES @)0R
FRONT HANDLES ).
3. ATTACH sHIPPING BARS* @) usinG screws* ).

* Refer to Figure 3 of this tab for part numbers of shipping bars and screws.

FIGURE2. PREPARING INSTRUMENT SECTION FOR SHIPMENT

General Information 5




RF SECTION

HP Part C - Manufacturer Mfr. Part

Item Number )] Oty Description Code Number
1 9211-4487 3 1 QOuter Box 28480 9211-4487
2 5180-2319 S 2 Inner Foam Pad 28480 5180-2319
3 5180-2320 8 1 Inner Box 28480 5180-2320

6 General Information

FIGURE3. PACKAGING FOR SHIPMENT USING FACTORY PACKAGING MATERIALS




RF SECTION

TABLE2. LIST OF TEST EQUIPMENT FOR TROUBLESHOOTING (10F 2)

Critical Specifications for Recommended Model
Instrument Equipment Substitution Model
SIGNAL
SOURCES
Signal Frequency: 20 MHz to 450 MHz HP 8640B
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: .04 to 325 MHz HP 8557A/853A
Analyzer
Spectrum Frequency: 100 MHz to 1500 MHz HP 8558B/853A
Analyzer
Signature No known substitute. Provides preferred method for HP S005A/B
Analyzer troubleshooting digital circuitry
AC Probe Active probe compatible with probe power connector on HP 1121A
Spectrum Analyzer
Accessory: 10:1 Divider (Optional)
OSCILLOSCOPE
Oscilloscope Frequency: 100 MHz HP 1741A
Sensitivity: .005V/Division
Dual Channel: Third Channel Trigger View
Probe 10:1 Divider, compatible with oscilloscope HP 1004D
METERS
Digital Resolution: +0.1 mV HP 3456A
Voltmeter Range: 0 Vdcto 100 Vdc or
Input Impedance 100V Range: 10 M HP 3455A
HP-IB Compatible
High Voltage 1000:1 Divider HP 34111A
Probe Impedance: 10 MQ
Power Meter Range: —20dBmto +10dBm HP 432A
Accuracy: +0.02dB
Thermistor Frequency: 100 Hz to 1500 MHz HP 478A
Mount Compatible with HP 432A Power Meter
ATTENUATORS
10 dB Step Steps: 10dB from 0 to 120 dB HP 355D-H89
Attenuator Frequency: 20 MHzto 1500 MHz
Calibrated to uncertainty error of + (0.02dB + 0.01 dB/10dB
step) at 20 MHz from 0 dB to 120 dB

General Information
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TABLE2. LIST OF TEST EQUIPMENT FOR TROUBLESHOOTING (2 OF 2)

RF SECTION

Critical Specifications for Recommended
Instrument Equipment Substitution Model
ATTENUATORS
(Cont’d)
1 dB Step Steps: 1dBfrom0to 12dB HP 355C-H25
Attenuator Frequency: 20MHzto 1500 MHz
Calibrated to uncertainty error of + (0.02dB + 0.01dB/10 dB
step) at 20 MHz from 0 dB to 12dB
TERMINATIONS
Termination Impedance: 50Q; BNC HP 11593A
SPECIAL
DEVICES
Display Required for preliminary display adjustments HP 85662-60088
Adjustment
PC Board
CABLES
Test Cable SMB Snap-On (f) to SMB Snap-On ) HP 85662-60042
ADAPTERS
Adapter SMB Snap-On (m) to SMB Snap-On (m) HP 1250-0669
BOARD
EXTENDERS
Extender* A12 RF Section Interface Extender HP 85860-60035
Extender* PC Board: 50 contacts; 2 rows of 25 HP 85680-60034
(2 required)
Extender* 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
PC Board PC Board Extracting Tool HP 03950-4001
Extractor
* Part of Service Accessories

8 General Information
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK D IAGRAMS

BASIC COMPONENT SYMBOLS

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

THERMISTOR

ELECTROLYTIC CAPACITOR

VARIABLE CAPACITOR

SLIDE, TOGGLE, OR ROCKER SWITCH

FEEDTHROUGH CAPACITOR

TOROIDAL TRANSFORMER

RELAY

SURFACE ACOUSTIC WAVE (SAW) RESONATOR
FERRITE BEAD

PUSHBUTTON SWITCH
CRYSTAL

SPEAKER

GENERAL PURPOSE DIODE
BREAKDOWN DIODE: ZENER

SCHOTTKY DIODE

VARACTOR DIODE (VARICAP)

HEbebbeBobe

%
Y

f

!

I

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

INDICATES A FACTORY SELECTED COMPONENT
INDICATES SHIELDING CONDUCTOR FOR CABLES

INOICATES A PLUG-IN CONNECTION

INDICATES A SOLDERED OR MECHNICAL
CONNECTION

INDICATES A SINGLE PIN OF A PC BOARD
EDGE CONNECTOR

CONNECTION SYMBOL INDICATING A JACK
(EXCEPT FOR PC BOARD EDGE CONNECTORS)

CONNECTION SYMBOL INDICATING A PLUG
{EXCEPT FOR PC BOARD EDGE CONNECTORS)

FIGURES. GRAPHIC SYMBOLS (1 OF 2)
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RF SECTION

GRAPHIC ‘SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS

BAS!IC COMPONENT SYMBOLS (CONT'D)

OR TEST POINT: TERMINAL PROVIDED FOR TEST
PROBE CONNECTION

EARTH GAOUND SYMBOL

|||’—

INSTRUMENT CHASSIS GROUND. MAY BE
MEASUREMENT PQINT: USED TO INDICATE A ACCOMPANIED BY A NUMBER OR LETTER TO

OR CONVENIENT POINT FOR MEASUREMENT. NO Y s
TERMINAL PROVIDED FOR TEST PROBE. .é SPECIFY A PARTICULAR GROUND

N

INDICATES WIRE OR CABLE COLOR CODE. COLOR @

CODE SAME AS RESISTOR COLOR CODE. FIRST ~ SCREWDRIVER ADJUSTMENT
NUMBER INDICATES BASE COLOA, SECOND

AND THIRD NUMBERS INDICATE COLORED STRIPES.

) €

JUMPER WIRE Q PANEL CONTROL

COMMONLY USED ASSEMBLY AND CIACUIT SYMBOLS

TL
OSCILLATOR, RPG (ROTARY PULSE GENERATOR} ——— TRANSMISSION LINE

FAN MOTOR :l> 0P AMP

633 MIXER —{>o— INVERTER, BUFFER

® @

2

FIGURE5. GRAPHICSYMBOLS (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 symbol-

ogy is based on American National Standard ANSI Y32.14, Graphic Symbols for Logic Dia-
grams (Two-State Devices), but does not strictly follow the standard.

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 the 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 l’\

AND Gate E—
Da—

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

D =D

Schmitt Trigger

—r>—

General Logic Element

Rectangular Symbols

NOTE

The asterisk indicates where the func-
tion label is placed.

Control Block Logic Elements with
Common Control Block

NOTE

. 1 -

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

FIGURE6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS {2 OF 8)

14  General Information




RF SECTION

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

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

L — — l€—— ACTIVE PERIOD

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

L — —ﬂ 4—— ACTIVE PERIOD

[ = EDGE-SENSITIVE (Dynamic) inputs are indi-
cated by the presence of the dynamic input sym-

—D bol,L .

——-D{ ¢—— ACTIVE PERIOD

e

— <4—— ACTIVE PERIOD

TRAILING-EDGE ACTIVATED outputs are
indicated by the output delay symbol, 7 . These

_—] outputs become active when the signal that initi-
ates the change returns to its original state (e.g.,
the outputs of a J-K master-slave flip-flop).

,0\ OPEN-COLLECTOR outputs are indicated by
I/ the presence of the open-collector symbol, ¢ .

<>

FIGURES. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (30F 8
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RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d)

The logic negation symbol (O) 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 0-

state.

FUNCTION LABELS

ALU
CTR
DEMUX
FF

MUX
RAM
REG
ROM
SAR

SR

NOTE

ADDER

AMPLIFIER/BUFFER

MONOSTABLE MULTIVIBRATOR (ONE-SHOT)

AND GATE

OR GATE

EXCLUSIVE OR GATE
ENCODER, DECODER
PRIORITY ENCODER
SCHMITT TRIGGER
ARITHMETIC AND LOGIC UNIT
COUNTER
DEMULTIPLEXER
FLIP-FLOP

MULTIPLEXER
RANDOM-ACCESS MEMORY
REGISTER

READ-ONLY MEMORY

SUCCESSIVE APPROXIMATION REGISTER

SHIFT REGISTER

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

16  General Information




RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d)
LINE LABELS

- SHIFT LEFT (OR UP)
— SHIFT RIGHT (OR DOWN)

+1 COUNT UP

-1 COUNT DOWN

=0,—1 BORROW OUTPUT

=9,+1 CARRY OUTPUT (DECIMAL COUNTER)

=15,+1 CARRY OUTPUT (BINARY COUNTER)
An nTH ADDRESS BIT (ROM, RAM)

C CLOCK INPUT

DATA OR DELAY INPUT (FLIP-FLOP)

Dn nTH DATA BIT INPUT

EN ENABLE
F 3-STATE ENABLE INPUT (SEE “DEPENDENCY”)
G GATING INPUT (SEE “DEPENDENCY?”)

J J-K FLIP-FLOP J INPUT

K J-K FLIP-FLOP K INPUT

LD LOAD ENABLE INPUT (SYNCHRONOUS)
PS PRESET INPUT (ASYNCHRONOUS)

R RESET OR CLEAR INPUT

RD READ ENABLE INPUT (RAM, ROM)

S SET INPUT

SEL LINE OR FUNCTION SELECT INPUT

SER SERIAL DATA INPUT (SHIFT REGISTER)
T TRIGGER INPUT (MONOSTABLE)

WR WRITE ENABLE INPUT (RAM)

Yn nTH DATA BIT OUTPUT OR I/0

3-ST (placed by 3-STATE

function label)

FIGURE6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (50F )

General Information
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RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d)
NOTES
1. The suffix or subscript O denotes the least significant bit (LSB) or a data or address word.

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

A
—B
——C
_l MUX Triple 2-Channel Multiplexer
0
_14‘\0—.—— Letters are used to relate control inputs to logic
—eo

A elements. The numerals 0 and 1 indicate O-state
and 1-state, respectively, and relate the position of

0 a “switch” to the logic state of the corresponding
_1—“\0——— control line.
—_t—e
B
0
——T‘\-f
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 '
& )R ANDed to Three inputs
produce a reset gated to
_l produce a
[O— trigger
:@___ & P
1L

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

examples are:

2-Bit Register
IC Symbol

G1

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 letter. Two

Equivalent

FF O—

REG [J
o L
b —18

c —Q18

= DR
e ¢ —90 FF

D——

2-to-4-Line Decoder

N -

0
J1o——

1
J2 p—
J3 2

3

TPT Y

FIGUREG. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (70F 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
—Aa F1 |
—IR F
3.ST UBA
j CTR
1 11— JF\
(2) 1}b—— ‘/{UGB
@ _1— S
F
8 11— u6eC

WEIGHTING OF INPUT AND OUTPUT LINES

The coding of multiplexers, demultiplexers, encoders, and decoders is shown by decimal weight-
ing. 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.

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

ltem Qty Description HP Part Number
1 1 Extender Board: A12 RF Section Interface 85680-60035
2 1 Extender Board: 20 contacts; 2 rows of 10 85680-60028
3 2 Cable: 4-foot long; BNC to SMB snap-on 85680-60093
4 1 PC Board: Display Adjustment Test . 85662-60088
5 1 Extender Board: 30 contacts; 2 rows of 15 08505-60041
6 2 Extender Board: 12 contacts; 2 rows of 6 08505-60109
7 2 Extender Board: 50 contacts; 2 rows of 25 85680-60034
8 2 Extender Board: 36 contacts; 2 rows of 18 08505-60042

FIGURE?. SERVICE ACCESSORIES
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RF SECTION

SIGNATURE ANALYSIS
GENERAL DESCRIPTION

This instrument is 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 Ana-
lyzer Operating and Service Manual.

Signature Analysis Troubleshooting Diagrams are included with the service sheets for the A12 Front-Panel
Interface, the A15 Controller, the A17 Frequency Counter, and the A22 F requency Control assemblies. Refer to
the following Signature Analysis "Troubleshooting instructions as a guide for the use of the Signature Analysis
Troubleshooting Diagram.

Signature Analysis Description  1/2




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

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

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. If +5Vdc signature is incorrect, first check equipment settings and connections.
Then check for activity at CLOCK, START, and STOP connections using signature ana-
lyzer probe. If there is no activity, refer to assembly schematic for troubleshooting.

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

Probe every point indicated by the green line.

If a signature at a node is incorrect (Point B in sample), the node is suspect. Information
printed in red on the troubleshooting diagram is helpful for tracing the problem to its
source. Location instruction (Point C) indicates the source of the signal to that node. For
example, “18-12” indicates that the signature originates at U18 pin 12.

Check signature at new location (D). If signature is still bad, use schematic to locate 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 represents an electrical connec-
tion between IC pins.

Verify signatures to all IC pins connected to a suspect node. If all signatures for a circuit
node are not identical, the printed circuit board, connectors, and solder joints should be
checked for faults. After locating the faulty source node, proceed with conventional trou-
bleshooting.

Before replacing any suspected defective component, follow instructions printed in red on
the troubleshooting diagram. These troubleshooting instructions are usually referenced by
an asterisk (¥).
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SIGNATURE ANALYSIS TROUBLESHOOTING DI|AGRAMS

THE SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAMS ARE PRINTED IN
THREE COLORS WITH EACH COLOR HAVING A PARTICULAR SIGNIFICANCE. IN
GENERAL, BLACK 1S USED FOR GENERAL INFORMATION SUCH AS TEST TITLES
AND EQUIPMENT CONNECTIONS, GREEN IS USED TO SHOW THE MAIN VERIFI-
CATION PATH, AND RED IS USED FOR INSTRUCTIONS AND PATHS TO FOLLOW
WHEN A BAD SIGNATURE HAS BEEN LOCATED ON THE MAIN VERIFICATION PATH.
A MORE DETAILED DESCRIPTION FOLLOWS:

BLACK
PAD IC OUTPUT PIN
D1 AMOND IC OPEN COLLECTOR (3-STATE) OUTPUT PIN
LINE INDICATES PHYSICAL CONNECTION BETWEEN {C PINS,; ALSO,
INDICATES BORDER BETWEEN TESTS
LETTERING GENERAL INFORMATION AND INSTRUCTIONS FOR THE TEST
ASTERISK UNSTABLE OR UNRELIBLE SIGNATURE
GREEN
L INE MAIN VERIFICATION PATH
LETTERING INFORMATION AND INSTRUCTIONS FOR MAIN VERIFICATION
PATH
RED
PAD IC INPUT PIN
LINE USED BETWEEN INPUT AND OUTPUT OF IC TO INDICATE THAT
INPUT EFFECTS ONLY THE OUTPUT TO WHICH THE RED LINE
IS CONNECTED; USED BETWEEN ICS TO INDICATE PATH TO
FOLLOW WHEN A BAD SIGNATURE HAS BEEN LOCATED
LETTERING TROUBLESHOOTING INFORMATION AND INSTRUCTIONS TO FOLLOW

WHEN BAD SIGNATURE HAS BEEN LOCATED

FIGURE 1. SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAM FORMAT
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RF SECTION

SPECTRUM ANALYZER OVERALL TROUBLESHOOTING

The information in the Spectrum Analyzer Overall Troubleshooting Section is organized as follows:

Troubleshooting Index
Troubleshooting information locations

Special Messages
CRT Messages description

Diagnostic Function
Front Panel Diagnostic Functions descriptions

Error Correction Routine
Error Correction Routine description

Sweep System
Sweep System circuit description and troubleshooting information

Overall Block Diagram (including mnemonics listing)

Overall Troubleshooting
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TABLE1. TROUBLESHOOTING INDEX (10F 2)

RF SECTION

Troubleshooting Information Tab Title Vol.
Center 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 2
Display System Spectrum Analyzer Overall Troubleshooting 1

A1 Display Section Block Diagram 2
Error Correction Routine Spectrum Analyzer Overall Troubleshooting 1
RF Section Digital (includes A3 Digital Storage 2
INSTR CHECK LEDs) RF Section Digital Troubleshooting 1
AlS5 Controller 1
Special Messages Spectrum Analyzer Overall Troubleshooting 1
Sweep System Spectrum Analyzer Overall Troubleshooting 1
AlA1l Keyboard A12 RF Section Interface 1
A3 Digital Storage Spectrum Analyzer Overall Troubleshooting 1
A3 Digital Storage 2
A3AIl Trigger* Spectrum Analyzer Overall Troubleshooting (Sweep System) 1
A3 Digital Storage 2
A3A2 Intensity Control* Al Display Section 2
A3 Digital Storage 2
A3A3 Line Generator* Al Display Section 2
A3 Digital Storage 2
A3A4 Memory* Al Display Section 2
A3 Digital Storage 2
A3AS Data Manipulator*
A3A6 Main Control* A3 Digital Storage 2
A3AT7 Interface*
A3A8 Analog-Digital Converter* | Spectrum Analyzer Overall Troubleshooting (Sweep System) 1
Al Display Section 2
A3 Digital Storage 2
A3A9 Track and Hold* Spectrum Analyzer Overall Troubleshooting 1
(Diagnostic Functions)
Al Display Section 2
A3 Digital Storage 2

2 Overall Troubleshooting




RF SECTION

TABLE1. TROUBLESHOOTING INDEX (20F 2)

Troubleshooting Information

Tab Title and/or Location

Vol.

A4A1 Video Processor*

A4A2 Log Amplifier-Detector*

A4A3 Log Amplifier-Filter*

A4A4 Bandwidth Filter

A4AS Step Gain*

A4A6 Down/Up Converter*

A4A7 3 MHz Bandwidth Filter

A4A8 Attenuator-Bandwidth
Filter*

A4A9 IF Control*

AS Front Panel

A6 YTO Phase Lock*

A8 249 MHz Phase Lock*

A1l 50 MHz Voltage-Tuned
Oscillator

A12 RF Section Interface*

A1S5 Controller*

A17 Frequency Counter*

A22 Frequency Control*

A23 RF Converter

Spectrum Analyzer Overall Troubleshooting
(Error Correction Routine)

A12 RF Section Interface
Al15 Controller

Spectrum Analyzer Overall Troubleshooting
(Diagnostic Functions)

Spectrum Analyzer Overall Troubleshooting (Sweep System)
A15 Controller
Spectrum Analyzer Overall Troubleshooting (Sweep System)
Spectrum Analyzer Overall Troubleshooting

(Diagnostic Functions)

RF Section Digital Troubleshooting

Spectrum Analyzer Overall Troubleshooting
(Diagnostic Functions, Sweep System)

Spectrum Analyzer Overall Troubleshooting
(Diagnostic Functions, Error Correction Routine)

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

Overall Troubleshooting 3




RF SECTION

SPECIAL MESSAGES

As a convenience to the operator and an aid in servicing, ten messages can appear in the upper right corner of
the CRT display. (Seven 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 five 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 tab and Troubleshooting Hints for more detailed information.

EXT REF

Indication to operator that the external frequency reference is selected. (When the external reference is selected
on the rear panel, the external 10 MHz signal must be present before any front panel, display, or HP-IB
functions will operate.)

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 Oven Mitr output is detected on
A24 and the HOVC (High Oven Cold) signal is routed to the A12 RF Section Interface.

BATTERY

A warning to the operator that the CMOS memory on A15 Controller has probably lost its stored instrument
states. The warning can only appear at instrument turn-on. If it appears, the instrument will automatically
reinitialize all the instrument states to the instrument preset condition. Removing the A15 Controller assembly
or performing the “long POP” instrument check (see RF Section Digital Troubleshooting) will erase the stored
instrument states and cause a battery warning to appear at instrument turn-on. If the HP-IB address has been
changed from the front panel, the HP-IB address is also lost.

275 UNLOCK
The 275 MHz phase lock loop is unlocked. Items to check are:

® 275 MHz mixer, phase detector, amplifier, and lock detector on A21 275 MHz Phase Lock (275 MHz
TUNE voltage on A18TP1)

® Al8275 MHz Phase Lock Oscillator output at A18J3

® 5MHzinput (A11J1) from A1l 50 MHz Voltage-Tuned Oscillator (VTO)
(VTO operation can be verified from the front panel by using (KSN) which directly counts and
displays the VTO frequency.)

® 280 MHz input (A20J3) from A20 Third Converter

4 Overall Troubleshooting



RF SECTION

249 UNLOCK

The 249 MHz phase lock loop is unlocked. Items to check are:

® Frequency divider, phase detector, amplifier, and lock detector on A8 249 MHz Phase Lock (249 MHz
TUNE voltage on A7TP1)
® A7249 MHz Phase Lock Oscillator output at A7J2
® AIl18275 MHz Phase Lock Oscillator output at A18J1 Oscillator
VTO UNCAL

The analyzer was unable to tune the A11 50 MHz VTO to the required frequency. Items to check are:

VTO tune DACs on A22 Frequency Control (50 MHz TUNE voltage on A22TP9)
All 50 MHz VTO output at A11J2

VTO amplifier/multiplexer on A17 Frequency Counter (See front-panel Diagnostic Function keys to
directly set the VTO DACs and to monitor the VTO frequency.)

YTO ERROR

The YIG-Tuned Oscillator (YTO) did not tune close enough to the required center frequency. The A15 Control-
ler had to offset the YTO DAC on A22 by more than 9 MHz from its proper setting. Items to check are:

® YTO tune DAC and drivers on A22 Frequency Control (YTO Tune voltage at A22TP6)
@ A23A1 YTO output. (Output can be monitored at rear-panel connector J2, Ist LO OUT. Tune DAC can
be set using (KS)).)
® Pilot RF to IF converter A23
® A9 Pilot Second IF Amplifier and A10 Pilot Third Converter
® A6 YTO Phase Lock, Pilot IF output to A17 Frequency Counter (KSK)
® A7249 MHz Phase Lock Oscillator
YTO UNLOCK

The YTO Phase lock loop did not phase lock. Items to check are:

A6 YTO Phase Lock (YTO LOCK voltage at A6TP4)
Pilot converter chain and comb generator (A23, A9, and A10)

A7 249 MHz Phase Lock Oscillator output at A7J2

Overall Troubleshooting 5
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RF SECTION

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.
A summary of the Diagnostic Functions follows. More information on their use can be found in the trouble-
shooting procedures

Frequency Diagnostics (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 (KSR) might display the following values:

(1) 387
(2) 438

(3) 439-2

4 39470

(5) 5100000

(6) 251400000 ‘

Line 1 is the setting of the least significant 50 MHz VTO Tune DAC A22U6. The setting varies from 0 to 1023.
Line 2 is the setting of the most significant 50 MHz VTO Tune DAC A22U9. The setting varies from 0 to 1023.

Line 3 contains two different numbers. The first is the programmed setting of the YTO Tune DAC A22U4. The
setting varies from O for 0 Hz Center Frequency to 1023 for a 1739 MHz Center Frequency. The second number
is the difference between the calculated YTO Tune DAC setting and the actual one needed to program the
Center Frequency. A number larger than + 4 would indicate that the A22 Frequency Control circuitry may need
adjustment.

Line 4 contains four different numbers. The first number represents N, the harmonic of 20 MHz to which the
analyzer’s center frequency is locked. This number varies from 2 at a center frequency of 0 Hz to 89 at a center
frequency of 1739 MHz. The next two numbers are the M and P numbers of the Variable Modulus Frequency
Divider on the A8 249 MHz Phase Lock assembly. M varies from 0 to 5 and corresponds to 4-MHz steps in
center frequency. P varies from 0 to 7 and corresponds to 500-kHz steps in center frequency. The last number is
either a0 or a 1; 1 indicates that the 2nd LO is shifted up 5 MHz in frequency (1753.6 MHz), and 0 indicates no
2nd LO shift (1748.6 MHz).

Line 5 indicates the frequency to which the A11 50 MHz VTO output has been programmed to be at center
frequency. This is not a counted frequency. This frequency varies from 4.75 MHz to 5.25 MHz for frequency
spans greater than 100 kHz and from 2.25 to 2.75 MHz for frequency spans less than 100 kHz.

Line 6 shows the frequency to which the processor has programmed the Pilot 3rd LO, the output of the A7 249
MHz Phase Lock Oscillator. This is not a counted frequency; the processor assumes that the 3rd LO frequency
is exactly 280 MHz, so the actual Pilot 3rd LO frequency may vary at center frequency by up to 70 kHz — the
accuracy of the 280 MHz oscillator. The displayed frequency for the Pilot 3rd LO varies from 238.75 MHz to
259.25 MHz.

Inhibit Phase Lock Flags (KSv) or A15TP8 (STS) jumpered to A14TP11 (T1)

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 might only sweep once every 30 seconds, since it
spends most of its time trying to lock up the YTO at center frequency during retrace. By performing the phase
lock inhibit function, the analyzer does not waste time trying to lock the YTO, so that the front-panel keys and
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display can be used as in normal operation. Note, of course, that the displayed frequencies will probably not be
accurate. In addition, when the phase lock inhibit function is implemented, a list of the special messages are
displayed in the upper right corner of the display. (See Figure 1.)

Sometimes a YTO lock problem at turn-on will prevent the operator from performing a (KSv) for
about the first three minutes. In this case, a jumper can be placed from A15TP4 (STS) to A15TP1-4 (T1). When
is then pushed, the inhibit phase lock flags function is automatically implemented, and in addition the
A17 Frequency Counter output is ignored. As long as the jumper is in place, the processor will substitute 20
MHZz for all frequency counts instead of reading the actual counter output. To enable the Frequency Counter
readings, the jumper is removed after is pushed. If the analyzer then stops sweeping, troubleshoot A17
Frequency Counter.

Manual DAC Control (KSJ)

This function permits direct control of the frequency control DACs on A22 Frequency Control in the analyzer.
This permits verification of these DACs that is easier and faster than trying to set them indirectly by varying the
center frequency and span. When (KSJ) is first pushed, all the DAC settings (YTO Tune DAC, 2
VTO Tune DACs, and Sweep Attenuator DAC) are set to 0. They can then be changed by turning the RPG to
vary them continuously, using the step up and step down keys to vary them in a binary 1, 2, 3, 4, 8, 16, 32, ...
sequence, or by keying in numbers directly on the keyboard. When using the numeric keyboard, the GHz units
key updates only the Sweep Attenuator DAC, MHz units updates only the YTO Tune DAC, kHz updates the
most significant VTO Tune DAC, Hz updates the least significant VTO Tune DAC. Note that after a units key
is pressed, the DAC function reads out the most significant VTO Tune DAC. These DAC settings can be
monitored by simultaneously displaying the Frequency Diagnostics using KSR.

Frequency Count at Marker
The A17 Frequency Counter can count the frequency of three different inputs: the Pilot IF, the Signal IF, and

the 50 MHz VTO. Normally these counts at the Marker are used to calculate the RF input signal frequency, but
by using the following shift functions the actual frequencies can also be displayed.

Count Pilot IF (KSK)

Counts and displays the Pilot IF frequency. In non-phase-locked modes (spans greater than 1 MHz), it will vary
from approximately 8 MHz to 32 MHz. In phase-locked modes (spans less than or equal to 1 MHz), it should
always be 20 MHz. This signal comes to A17 from A6 YTO Phase Lock assembly.

Count Signal IF (KSQ)

Counts and displays the Signal IF frequency. This signal is from the output of the log amplifiers in the IF-
Display Section. At the peak of a signal, this frequency should be 21.4 MHz, and will vary as the marker is
moved away from the peak.

Count VTO (KSN)

Counts and displays the A11 50 MHz VTO output. This frequency should be 25 MHz +3.8 MHz. At center
frequency, it will be either 5 or 10 times higher than the final VTO output frequency as displayed on line 5 of the
Frequency Diagnostics. For spans greater than 1 MHz, its frequency remains constant across the sweep; for
spans less than 1 MHz, its frequency varies with the marker position.
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As an example, this can be used to check the tuning range of the VTO oscillator as follows:

Use (KSJ) to set the VTO Tune DACs to 0 kHz

Use (KSN) to verify the high-end frequency of the VTO
Use (KSJ) and set VTO Tune DACs to 1012 kHz

Use (KSN) to verify the low-end frequency of the VTO

Sweep Time Measure (KSF)

This function is used to measure the sweep times (less than 75 sec) of the analyzer. By using KSF to display the
sweep generator time, it can be determined if the A22 Sweep Generator is properly responding to its control
settings. A small amount of start-up time (1 to 5%) is included in this measurement, and it must be subtracted
to determine the exact sweep times. This function is also useful in troubleshooting the A17 Frequency Counter.
By setting a 1500-sec sweep time and pushing (KSF), the counter will count a fixed 1 MHz clock for
25 minutes. This enables a straightforward checking of the multiplexer, counters, and bus drivers on A17.

Second LO Shift Control @ (KSU) (KST)

Three functions can be used to control the S MHz Second LO shift, which normally is automatically switched
by the controller depending on center frequency and span. The state is indicated on the left side of the CRT
display. (See Figure 1.) The 2nd LO output can be monitored at A23A3J3.

@ (KSU) forces the 2nd LO to shift up (1753.6 MHz)
@ (KST) forces the 2nd LO to shift down (1748.6 MHz)
(KSS) forces the control back to auto and removes the CRT indication

Note that spurious responses may appear on the display when the LO shift is being controlled by @

(KSU) or @ (KST).

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.

Trace A (KSb) displays positive peaks
Trace A (KSd) displays negative peaks

Trace A (KSe) displays sampled data

Trace A (KSa) returns to the normal automatic detection modes and removes the CRT indica-
tion.
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ERROR CORRECTION ROUTINE

The internal Error Correction Routine available by pressing (KSW) is also useful as a diagnos-
tic aid. If a malfunction causes it to stop, restart it and note the control settings (RES BW, ATTN, REF LEVEL,
LOG/LIN, etc.) when the failure occurred. If the routine runs, the correction factors can be dis-

played by pressing @ (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 dBm.
Any error_in this level will translate to the correction factors. Thus the Amplitude Accuracy

test should be performed first. The internal program runs in the LIN mode while isin 1
dB/LOG mode. Thus large offsets in LOG/LIN offset (lines 1 and 14) will cause errors in the data.
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FIGURE2. ERROR CORRECTION ROUTINE DATA
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TABLE2. ERRORCORRECTION ROUTINE PARAMETERS

. I Troubleshooting
Line Parameter Specification information
1 LOG and LIN scale, BW <100 kHz + 1 dB typical - A4A3/A4A2
2 RESBW = 10 Hz +1dB*
3 30 Hz h
4 100 Hz L A4AT/A4A6/A4AS
5 300 Hz
6 1 kHz
7 3kHz » +0.5dB* J
8 10 kHz )
9 30 kHz
10 100 kHz L A4AB/A4A4/A4A6
11 300 kHz J
12 1 MHz *
13 3 MHz +1dB* J
14 LOG and LIN scale, BW =100 kHz +1 dB typical A4A3/A4A2
15 2nd local oscillator frequency shift +1.0dB A23
16 30 dB gain A4A3/A4A2
17 20 dB gain LIN operation only +1dB A4A2
18 10 dB gain A4A3
N
19 50 dB step gain errors
20 40 dB step gain errors
21 30 dB step gain errors A4AS
22 20 dB step gain errors , +0.6dB
23 10 dB step gain errors
24 0 dB step gain errors
25 — 10 dB step gain errors A4AS8
26 —20 dB step gain errors J
27 offset error 2 dB/LOG +0.5dB
28 offset error 5 dB/LOG +0.5dB AdAl
29 offset error 10 dB/LOG +0.5dB
30 RF attenuator correction factor ASATI1
* Specifications for all Resolution Bandwidths are referenced to the 1 MHz Resolution Bandwidth. The frequency error
terms are for error correction only.

Overall Troubleshooting
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SWEEP SYSTEM CIRCUIT DESCRIPTION

The HP 8568B Spectrum Analyzer sweep system consists of the following modes:
Continuous Sweep; Free Run Trigger

Several different assemblies are involved in the HP 8568B sweep system. A sweep generator portion of the A22
Frequency Control generates the OV to 10V sweep ramp. The ramp converter on the A3A8 Digital Analog
Converter and the Digital Storage Processor digitize this ramp into a 10-bit sweep address. When the sweep
address reaches the marker address, the Digital Storage Processor 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 A22 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 RF Section
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. If it corresponds to the end of the
sweep, the A15 Controller outputs a sweep reset command to the sweep generator on A22, 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 A3A1 Trigger. The A15 Controller then issues a stop command to the A12
RF Section Interface assembly that forces LSTP low, stopping the Controller. After a 500 usec delay on A3A1,
HSWP goes high, the sweep ramp starts, the Digital Storage assembly starts digitizing the ramp, and the front-
panel SWEEP LED turns on, indicating that a sweep is in progress.

Frequency Count at Marker

If the HP 8568B Frequency Counter is on, the Digital Storage Processor will stop the sweep, as described above,
when the sweep address reaches the marker address. When the A15 Controller wakes up and reads the sweep
address, it recognizes that it is not at the end of the sweep (Address <1000), so it does not reset the sweep
generator. Instead, it determines the input signal frequency, resets the Digital Storage marker address to the end
of sweep, and then restarts the sweep by issuing the same set HSWP command and stopping itself as before. See
Figure 3 for an example of the sweep system timing.

SWEEP RAMP
(A22TP14) //////r———-+1ov
[
. |
: | '
| | |
f ; : ; ov
! ! ' ) —— 45V
HSWP
(A3A1TP4) | , , ov
1
RSHS : : ! 45y
! ]
RETRACE/ l
le——— HOLD SWEEP. DETEAMINE —
SWEEP SETUP INPUT SIGNAL FREQUENCY
SWEEP I — SWEEP FROM
TO MARKER MARKER TO END
POSITION OF SWEEP

INSTRUMENT CONTROL SETTINGS: INSTRUMENT PRESET, MARKER NORMAL AND FREQUENCY COUNT

FIGURE3. SWEEP SYSTEM TIMING EXAMPLE
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Triggered Sweep

The triggered sweep modes are very similar to free run operation except that instead of the Al5 Controller
outputting a set HSWP command to the A3A1 Trigger Board, it outputs a trigger enable command. The output
of the trigger-select circuit (line, external, or video) then clocks the HSWP line high.

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 key is pressed, the A15 Controller
resets the sweep generator and then sets HSWP high through A3Al. Digital Storage then stops the sweep when
it has reached the end and the ramp stays at 10V until the key is again pressed.

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 A22 sweep generator is not used. See A3Al for a description of the fast sweep operation.

Service Requests
Any of the service requests on A12 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.
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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 Sweep Generator

Disconnect the ramp from A3A8J1 and jumper A3A8TP1 to A3A8TP2. This forces the ramp comparator
output high. The Digital Storage 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 instru-
ment 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 and A15 Controller, A12 RF Section Interface, and A3A1 Trigger
assemblies are operating properly. Suspect the sweep generator on A22 Frequency Control or ramp converter on
the A3A8 Analog Digital Converter. To further isolate the sweep generator, reconnect the sweep ramp to
A3ABJ1 and remove the jumper. Set the sweep time to 1 sec and press the single sweep key. The ramp waveform
will start at greater than 10V, go to OV when single 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 sweep generator on
A22.

Isolate the Phase Lock Service Requests and Frequency Counter

Jumper A15TP4 (STS) to A15TP1-4 (T1) and push . This causes the A15 Controller to gate out all phase
lock errors and to ignore the A17 Frequency Counter output. (20 MHz is substituted for all frequency counts.)
The system should now sweep repetitively, although the frequency will not be accurate. If the system stops
sweeping when the jumper is removed, troubleshoot A17. See Diagnostic Functions for a more detailed descrip-
tion of this function.

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

With the sweep ramp disconnected from A3A8J1 and A3ASTP1 jumpered to A3A8TP2, check RSHS output
for the presence of 60-nsec low pulses. (The logic probe of the Signature analyzer can be used to detect them.) If
present, check A3ALl. If not, check the Digital Storage Processor.

Isolate A12 RF Section Interface if HSWP Stays Low (SWEEP LED OFF)

With the A15TP4 to A15TP1-4 jumper in place, check the LSRQ output. It should be high. If it is not, find out
which input is requesting service. Troubleshoot A12 using the Signature Analyzer diagrams.

See A3A1 Trigger Troubleshooting Procedure

Note that the A3A1 assembly also generates and controls the fast sweep timing (sweeps less than 10 msec).
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RF SECTION

RF SECTION ANALOG TROUBLESHOOTING

CENTER FREQUENCY TUNING EQUATIONS
AND PHASE LOCK TROUBLESHOOTING

With an understanding of how the center frequency and the counts at marker are derived, troubleshooting of
the phase lock loops is much easier. Phase lock troubleshooting is also simplified by the use of the Diagnostic
Functions. ’

Figure 1 shows a simplified block diagram of the assemblies involved in setting the center frequency. The HP
8568B has two tuning modes. For frequency spans greater than 1 MHz, a method called lock and roll is used.
Basically, this involves phase locking the analyzer at the center frequency only during the retrace period of a
sweep. A more thorough description of this technique is included in the A6 YTO Phase Lock Troubleshooting.
For frequency spans of 1 MHz and less, the analyzer is phase locked during all of a sweep.

The equation for center frequency is
fo, =20MHz N + f,, oy — fyro — (9 = M + 125P) - f,,,, — 1,

where

f.. = Center Frequency
f,,or = Pilot IF-frequency. Use KSK to count. Range is approximately 8 MHz to 32 MHz.

f,;, = 50 MHz VTO frequency divided by either 20 (for frequency spans of 100 kHz or less), or 10 (for
spans greater than 100 kHz). KSN counts the 50 MHz VTO frequency divided by 2. The range is
25 MHz +3.75 MHz.

forr = 4 MHz
f, = Signal IF frequency. Use KSQ to count.
N = Harmonic for 20 MHz comb to which analyzer is locked. KSR displays value of N which varies
from 2 to 89.
M, P = Divide number used by A8 Phase Lock assembly. KSR displays values. M varies from 0 to 5
while P varies from 0 to 7.

As an example, these values are used following an .

fonor = 20MHz
furo = 5.1 MHz
N=39,M=4,P =7

Substituting these values into the equation:

f, =20MHz-39 + 20MHz — 5.1MHz — (9 — 4 + .125-7)-4MHz — 21.4MHz =
750 MHz

The same equation is used in the mode except that the frequencies are counted at the marker. The Marker
mode readout method will be described later. Note that the YTO, Second LO and 280 MHz oscillators do not
affect the center frequency equation, as all are in both the signal path and pilot path.

Lock and Roll Tuning

In the lock and roll mode, the sweep is applied to either the YTO Main Coil or the FM Coil as indicated in
Figure 1. The Second LO is set at 1748.6 MHz. The 275 MHz PLO is not swept and thus the 249 MHz loop
frequency is constant. (The programmed frequency for this loop can be read with KSR.) The Pilot IF frequency
is approximately 20 MHz at the center frequency of the analzyer. The Pilot IF is counted by A17 when the
Controller is determining if the YTO is actually tuned to the correct frequency.

Analog Troubleshooting 1




RF SECTION

Phase Locked Tuning

In the phase locked mode, the sweep is derived from the 50 MHz VTO. This causes the 249 MHz loop to sweep.
Because the Pilot IF is exactly 20 MHz, the 269 MHz (loop) and the 249 MHz loop are always 20 MHz apart.
The Second LO is switched between 1748.6 MHz and 1753.6 MHz to eliminate crossing spurs. For center
frequency of 0 to 2.49 MHz, it is 1753.6 MHz. It goes to 1748.6 MHz for center frequency from 2.50 MHz to
7.49 MHz. This pattern of switching every S MHz is repeated to the highest center frequency of 1500 MHz. The
state of the Second LO is indicated by the last digit in row 4 of KSR.

Marker Modes

NORMAL

When the Marker mode is selected, the analyzer does the following: first, the center frequency is deter-
mined. In the mode the Signal IF is not counted but 21.4 MHz is assumed by the Controller. Because the
Marker is a display marker, the position of the marker on the display is determined after the center
frequency is calculated. By knowing that the display consists of 1000 points and the programmed frequency
span, the Controller 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.

FREQ
COUNT

When the Marker mode is selected, the analyzer counts the 50 MHz VTO, Signal IF and the Pilot IF
frequencies at the marker. If the analyzer is phase locked, the Pilot IF is not counted but is assumed to be 20
MHz. This implies that the accuracy is determined by the time base.

Frequency Readout Errors

A malfunction in one or more of the RF assemblies often leads to an offset in the center frequency. The most
common offsets are:

a. 20MHz
This may be caused by a maladjusted Comb Generator, A23A6; or on the A22 Frequency Control, a
maladjustment of the START/STOP circuitry, or a Sweep Attenuator that is not sweeping over the
correct range.

b. 4 MHz, 500 kHz, or their multiples
Check the A8 Phase Lock assembly for proper operation.

c. 21.4MHz
This occurs in mode if the Signal IF frequency is not read by A17. Check coaxial interconnect
cable, A4A2 Log Amplifier-Detector in the IF-Display Section, and A17.

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 suspected
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 Phase Lock Inhibit jumper (see RF Section Digital Troubleshooting) may be necessary if the keyboard is

locked out. Use the information from the Diagnostic Function and the Center Frequency Tuning Equations to
narrow the fault to a single assembly.

2  Analog Troubleshooting
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RF SECTION

RF SECTION DIGITAL TROUBLESHOOTING
PRELIMINARY CHECKS
Instrument Preset Check

The two red INSTR CHECK LED:s are forced on whenever the instrument is turned on or is pushed. The
AlS5 Controller then performs a self check of itself, a checksum verification of all the ROMs on the Al5
Controller assembly, a parial check of the Instrument Bus, and a read-write check of the RAMs in the A3
Digital Storage. If all the checks pass, both INSTR CHECK LED:s go out.

If the checks fail, one or more of the INSTR CHECK LEDs remain on.

a. Both LEDs on indicates an A15 Controller problem. First check to see that A15 is pushed completely into
its edge connectors.

b. Left LED on indicates a failure occurred when checking Digital Storage memory. First check to see that
the Analyzer Bus Interconnect Cable, W31, is connected properly.

¢. Right LED on indicates a failure during the partial interface check.

The partial interface check reads the key column lines from the AS front panel. If any key, except , I8
pressed when the is pressed, the right INSTR CHECK LED should stay on. This can be used to
verify that the check routine is working and that a particular key is working.

Use the A15 Controller Self Test Fail Indicators Table (in the A15 tab) to further isolate the source of the failure.
“LONG POP” Instrument Preset Check (Jumper A15TP8 [STS] to A15TP1-7[T3)

This check is very similar to the normal INSTR PRESET check; an additional A15 Controller check is per-
formed, all of the RAM locations in Digital Storage are checked, and the memory (RAM) on A3 is verified.

HP-IB Verification

When the instrument is turned on, keep the key pressed. The ADRS’D LED should flash until

the key is released and the A15 Controller acknowledges the HP-IB request. If it doesn’t flash, the Al5
Controller is malfunctioning. All cables must be removed from the HP-IB connector, J5.

Phase Lock and Counter Inhibit (Jumper A15TP4 [STS] to A15TP1-4[T1))

Following INSTR PRESET, the processor performs the phase lock inhibit function and ignores the A17 Fre-
quency Counter. (20 MHz is substitued for all frequency counts.) Removing the jumper re-enables the counter.
If the analyzer stops sweeping immediately after the jumper is removed, the A17 Frequency counter is malfunc-
tioning.

Digital Storage Verification

The above INSTR PRESET check does a fairly complete verification of the Digital Storage controller and
Memory. An additional check can be done, independent from the RF section, by jumpering A3A6TP3 to
A3A6TP6 and pushing A3A7S1 momentarily. A test pattern should appear on the display. See the Digital
Storage Troubleshooting notes for more detail. 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 A15 Controller.

Digital Troubleshooting  1/2
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RF SECTION

PILOT THIRD LOCAL OSCILLATOR, CIRCUIT DESCRIPTION

The purpose of the Pilot Third Local Oscillator is to produce the precise frequency in the range of 238.5 MHz to
259.5 MHz that will allow the analyzer to be tuned to frequencies between the 20-MHz reference combs.

The Pilot Third Local Oscillator is comprised of the following assemblies:

A7 249 MHz Phase Lock Oscillator
A8 249 MHz Phase Lock

Al18 275 MHz Phase Lock Oscillator
A21 275 MHz Phase Lock

® All 50MHz Voltage-Tune Oscillator

A7 249 MHz Phase Lock Oscillator

The control voltage from A8 249 MHz Phase Lock allows A7 249 MHz Phase Lock Oscillator to generate two
signals:

® A Signal to A10 Pilot Third Converter which can be continuously tuned over a range of 239 MHz to 259
MHz and can be swept up to + 500 kHz about any point in that range.

@ Another signal to A18 275 MHz Oscillator. (Refer to the description of that assembly.)
A8 249 MHz Phase Lock

The frequency from A18 (16 MHz to 38.5 MHz) is divided in A8 249 MHz Phase Lock to produce one of the
two frequency inputs to a Phase/Frequency Detector. The other input is a 4 MHz reference signal (20 MHz
divided by 5) from A16 20 MHz Reference. If the two inputs to the Phase/Frequency Detector are out of phase,
a control voltage is generated to force a change in the frequency of A7 249 MHz Phase Lock Oscillator until the
inputs are in phase.

A18 275 MHz Phase Lock Oscitlator

A 249 (£ 10) MHz signal from A7 249 MHz Phase Lock Oscillator is mixed with the output of the 275 MHz
Phase Lock Oscillator to produce a signal to A8 249 MHz Phase Lock that is in the range of 16 MHz to 38.5
MHz. A18 also sends 275 MHz to A21, where it is mixed with 280 MHz from A20 Third Converter.

A21 275 MHz Phase Lock

In A21 275 MHz Phase Lock, the signal from the 275 MHz oscillator in A18 is mixed with 280 MHz from A20
Third Converter, and the difference frequency is sent to the Phase/Frequency Detector for comparison with the
reference frequency from All. If the two input frequencies are out of phase, a correction voltage from the
Phase/Frequency Detector will force a change in the 275 MHz oscillator frequency until the inputs are in phase.

A11 50 MHz Voltage-Tuned Oscillator (VTO)

The 50 MHz VTO is used to tune the Pilot Third Local Oscillator +250 kHz corresponding to the spacing
between the lock points in A7 249 MHz Phase Lock Oscillator. This is accomplished by providing a reference
frequency to the Phase/Frequency Detector of A21 275 MHz Phase Lock. The reference frequency is either 5
(£0.75) MHz or 2.5 (£ 0.300) MHz, depending on the selected frequency span. For spans >100 kHz but <I
MHz, the 50 (+7.5) MHz oscillator frequency is divided by 10; for spans of 100 kHz or less, the frequency is
divided by 20. For spans greater than 1 MHz, the VTO is not swept; the sweep is applied to A23A1 YIG-Tuned
Oscillator (the first LO).

Pilot 3rd LLO Block Diagram 1



RF SECTION

The frequency to which the 50 MHz oscillator is tuned is determined by the output of the Summing Amplifier,
whose inputs are the 50 MHz SWEEP and the 50 MHz TUNE signals from A22 Frequency Control. For sweep
times of 10 sec or longer, the Slow Sweep Filter is switched into the circuit to filter off low-frequency compo-
nents (on the 50 MHz SWEEP and 50 MHz TUNE lines) which in the most narrow bandwidths (30 Hz and 10
Hz) might cause spurious responses.

2 Pilot 3rd LO Block Diagram
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RF SECTION

A5 FRONT PANEL, CIRCUIT DESCRIPTION

AS Front Panel includes the following subassemblies:

® AS5Al Keyboard

® AS5A2 Rotary Pulse Generator

® AS5A3 DC Input Connector

® AS5A4 Blocking Capacitor

® AS5AS Input Select
Also included are K1 Input Relay and AT1 Step Attenuator (0 to 70 dB in 10-dB steps).
A5A1 Keyboard

ASA1 Keyboard includes all the front-panel pushbutton key-switches and indicator LEDs. (Refer to A12 RF
Section 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).

The INSTR CHECK indicators are used with a self-test routine that is run whenever the LINE switch is placed
ON or the key is pressed. The self-test routine checks the digital circuitry in the A15 Controller, portions
of A12 RF Section 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 trouble is probably in A15, INSTR CHECK II indicates
a probable trouble in A12 or the Instrument Bus, and INSTR CHECK I indicates a probable trouble in the A3
Digital Storage section of the IF-Display Section.

A5A2 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 RF Section Interface on the #1 and the @2 lines.

A5A3 DC Input Connector

AS5A3 DC Input Connector is normally used for signals which have no DC component. It is selected when the
SIGNAL INPUT 1 pushbutton is pressed, energizing K1 Input Relay. This circuit is protected by fuse ASA3F1.

A5A4 Blocking Capacitor

A5A4 Blocking Capacitor prevents any dc component (up to +50 VDC) of the input signal from getting into
the Step Attenuator or Input Mixer. It has a frequency response of 100 kHz to 1.5 GHz.

A5AS Input Select

The Input Select circuit includes two pushbutton switches, each with an indicator LED in its center. SIGNAL
INPUT 1 selects the input through the DC Input Connector (Input Relay energized) for frequencies from 100
Hz to 1.5 GHz. SIGNAL INPUT 2 selects the input through the Blocking Capacitor for frequencies from 100
kHz to 1.5 GHz (Input Relay de-energized). The signal, in either case, is sent through AT1, the 0—70 dB
Attenuator, to A23A2 First Converter.

When SIGNAL INPUT 1 is selected, the Input Relay is energized (refer to A12 RF Section Interface) and LED
indicator DS11 is lit by + 15V through R1, since a Darlington Pair in A12 conducts, grounding its cathode.

A5 1



RF SECTION

(DS12 is off because its anode is grounded.) When SIGNAL INPUT 2 is selected, the Input Relay is de-
energized, turning off DS11 and applying + 15V to DS12 through the relay coil to light the SIGNAL INPUT 2
indicator LED.

ON/STANDBY Control

When the LINE switch is in STANDBY, a circuit is completed to A26 Motherboard to light STANDBY indica-
tor LED DS1. The LED is lit when the instrument is in STANDBY or when regulated power to the instrument is
removed during thermal shutdown.

PROBE POWER

The PROBE POWER connector provides power for active RF probes such as HP 1121A or HP 1120A Active
probes. Three diodes on A26 Motherboard are in the —15V line from A24 Regulator, resulting in about
—13.4V to the connector.

Reference Level Amplitude Calibration

AMPTD CAL screwdriver adjustment R3 provides a REF LEVEL CAL voltage to A22 Frequency Control.
CAL OUTPUT

The CAL OUTPUT connector provides a 20 MHz, — 10 dBm signal from A16 20 MHz Reference.
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[

10.

11.

FRONT PANEL REMOVAL AND REPAIR

_ Remove AC Line cords from both instruments and remove interconnecting cables

between instruments.

Position instrument on right side as shown in View A.

. Loosen thumbscrews o .

Remove feet 0 by removing screws o .
Remove covers from top and bottom of RF Section by loosening screws 0

Separate instruments by holding IF-Display Section in place while pushing the RF
Section at the front panel.

. After separating the instruments, slide RF Section away from IF-Display Section far

enough to remove screws 0 holding front panel to frame. (Refer to View B.)
Remove screws o from other side of instrument. (Refer to View C.)
Pull front panel out of frame, as shown in View D.
Disconnect cable o at connector 0 . Disconnect cable 0 at connector m Dis-
connect cable m at connector Q . Disconnect cable @ at connector A16J6 m It
will be necessary to remove screw from cable clamp @ to remove cable @ from in-
strument. (Refer to View D)
To replace INSTR CHECK and STANDBY LEDs, proceed as follows (refer to View E):
a. Disconnect cable at connector @
b. Remove nut m and remove SIGNAL INPUT 2 connector from front panel.

¢. Remove three screws @ .

d. Disconnect connector @, remove nut @, and remove SIGNAL INPUT 1 con-
nector from front panel.

e. Remove nut and washer from PROBE POWER connector @ .

f. Remove knurl-nut (located on front panel) from CAL OUTPUT connector @

and remove connnector from front panel.

P




FRONT PANEL REMOVAL AND REPAIR (Cont'd)

g. Lower front panel should now separate from front panel assembly. It may be i
necessary to cut the cable wraps on the cable near the PROBE POWER connector !
to allow the connector to be removed from the panel far enough to replace the
defective LEDs.

h. To replace the defective LEDs, unsolder the wires from the LED leads and push
on the leads with a soldering aid to force the LED out of the socket through the
front panel. Insert a new LED and resolder the wires to the LED leads as follows
(refer to View F): STANDBY LED-905 wire to anode, 0 wire to cathode;
INST CHECK I LED--94 wire to anode, 95 wire to cathode; INST CHECK II
LED-93 wire to anode, 96 wire to cathode. Trim excess lead length.

i. Reassemble lower front panel.

12. To replace SIGNAL INPUT LEDs, switches, or keys, proceed as follows (refer to View
E):

a. Disconnect connectors e , g, and e and move cables from over printed
View B circuit board where LEDs, switches, and keys are located.

b. Remove three screws e and lift printed circuit board away from front panel.
c. To remove defective LED, remove key from front of switch, unsolder LED leads

from printed circuit board, free leads with a soldering aid, and push leads through
printed circuit board so that LED is forced out of switch.

d. To replace defective LED, insert a new LED through switch so that leads extend
through printed circuit board. Negative (cathode) lead goes to square pad on PC
Board. (Refer to View F.) Pull leads with fingers or needlenose pliers to ensure ;
that LED is far enough into switch to allow room for reinstalling key. Solder
leads to rear of printed circut board and reinstall key on switch.

e. To remove defective switch, remove key from switch, melt plastic pins holding
switch to printed circuit board using a soldering iron, and remove switch from
printed circuit board.

f. To replace switch, insert plastic pins of new switch through printed circuit board
and melt the pins with a soldering iron on the rear of the printed circuit board ;
View D enough to secure switch. Replace key.

g. Reassemble printed circuit board to front panel and reconnect cables.
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AbA1
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FRONT PANEL REMOVAL AND REPAIR (Cont'd)

13, To replace input relay. procced as follows (refer to View E):

a.

Disconnect connectors e . @ and e . unsolder wires @ . and remove screws

o

b. Secure a new input relay to the mounting bracket with screws @ solder wires

to new relay. and connect cables e @ . and e

14. To replace input attenuator, proceed as follows (refer to View E):

o

Disconnect connectors e . @ . and e from input relay. Disconnect connect-
ors 9 and @ from input attenuator. Remove five screws @ from mounting
bracket, turn mounting bracket over and remove two screws from rear of bracket
used to secure input attenuator.

Position new input attenuator on mounting bracket and install two screws. Posi-
tion mounting bracket on ASA1 Keyboard and reinstall four screws @ Recon-

nect cables 9 and @ to attenuator. Reconnect cables e @ and e

Remove A12 RF Section Interface Board and replace A12U17 with new error
correction ROM. Refer to A12 tab in this volume for location of A12U17.

15. To replace Rotary Pulse Generator (RPG), proceed as follows (refer to View E):

16.

17.

a.

Disconnect DATA control (RPG) knob and nut from front panel. Refer to Figure
2 for procedure to remove knob and nut.

b. Disconnect wires @ from ASA1 Keyboard and remove RPG.

Insert a new RPG through the ASA1 Keyboard so that shaft protrudes through
front panel.

Reinstall nut and knob on RPG shaft. Refer to Figure 2.

Reconnect wires @ to ASA1 Keyboard.

To replace switches on ASA | Keyboard, refer to Figure 2 for front panel removal and
see procedure in steps 12e and 12f of this figure for switch replacement.

The A5A1 Keyboard may be removed by first removing the input attenuator and
mounting bracket as described in step 14 of this procedure, and then removing screws
securing Keyboard to front panel frame ( e shows typical location of screws).

FIGURE1. FRONT PANEL REMOVAL AND REPAIR

A5 3/4




RF SECTION

FRONT-PANEL LED REPLACEMENT

NOTE

This procedure does not cover replacement of SIGNAL IN-
PUT Q , INSTR CHECK Q , or STANDBY o LEDs.
Refer to Figure 9-7 for replacement of these LEDs.

1. Remove front panel from RF Section as instructed in Figure 9-7, Steps 1 through 8.

2.  Loosen set screws in DATA control knob (RPG) o using a No. 4 allen wrench (HP
Part Number 8710-0857) and remove knob.

3. Remove nut from DATA control using a 7/16-inch wrench.

4. For instrument sections with serial numbers prefixed 1803 A and above, the front panel
is fastened to the sub-panel by four (4) studs with snap fasteners. These fasteners may
be removed using needle-nose pliers to allow removal of front dress panel. After front
dress panel is removed, front-panel LEDs may be replaced as specified in Step 6.

5.  For instrument sections with serial numbers prefixed lower than 1803A, the front panel
may be glued to the sub-panel. Some instruments below 1803A serial prefix are equip-
ped with stud fasteners as described in Step 4. If the front panel is not equipped with
these stud fasteners, it is necessary to remove the Keyboard from the front panel
assembly. Refer to Figure 9-7, Step 16 for removal instructions. After Keyboard is
removed, front-panel LEDs may be replaced as specified in Step 6.

6. Pull defective LED out of socket with fingers (it may be necessary to pry slightly with a
pointed instrument such as a soldering aid), trim both leads on new LED to 3/8-inch (1
cm), and insert new LED in socket with negative (cathode) lead to square pad on

printed circuit board. Refer to LED lead identification illustration below.

7. Reassemble front panel and reinstall in instrument.

LED LEAD IDENTIFICATION

NEGATIVE/
LEAD
(CATHCDE)

POSITIVE
LEAD
(ANODE)

.

FIGURE2. FRONT PANEL LED REPLACEMENT
A5
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» /
CHAMFER

BNC (f)
CONNECTOR

ol
FUSE

SIGNAL INPUT 1 FUSE REPLACEMENT

1. Remove SIGNAL INPUT 1 BNC Connector using a 7/16-inch open end wrench. (See
Figure 3.)

2. Remove blown fuse, using long nose pliers if necessary.
NOTE
Avoid confusion as to which is the good fuse after the new fuse has
been properly clipped. One method is to mark the blown fuse using

a felt-tip marker or the like before cutting the leads of the new fuse,

3. Clip leads of new fuse (HP Part Number 2110-0301 or 1535-3716) to the same length
as the blown fuse which was removed. Overall length should be approximately 1/2 inch.

4. Using a small file, chamfer the ends of both leads at about a 45 degree angle.
5. Carefully insert one end of fuse into the small hole in threaded end of BNC connector.
When fuse is properly seated into the center conductor, about half of the fuse should

extend beyond the BNC connector body.

6. Carefully replace BNC connector (with new fuse) on SIGNAL INPUT 1.

CAUTION

Do not overtighten BNC connector on SIGNAL INPUT 1.

7. Tighten snugly with 7/16-inch open end wrench (should not exceed 45 inch-pounds of
torque.

FIGURE3. SIGNALINPUT 1 FUSE REPLACEMENT



RF SECTION

TABLE1. A5FRONT PANEL, REPLACEABLE PARTS {1 0F 2)

Reference HP Part |c Q D _— Mfr
. A t escription Mfr Part Number
Designation Number |D Y P Code
a% 8568060051 | 3 1 FRONT PANEL (INCLUDES A%tiA1 KEYBOARD, 20480 8548060051
ASA3 CONNECTOR: DC INPUT, ASA4 BLOCKING
CAPACITOR, W1-W3 AND W31)
AD BE&HB0--60050 | 2 1 79-0HM VERSION OF 8568060051 284980 868060050
AS 0BS68-60117 | 3 1 INPUT ATTENUATOR/ZRROR CORRECTION ROM 28480 18568-60117
REPLACEMENT ASSEMBLY (INCLUDES ASAT1 AND
A12U17)
ASDG1 1990~0487 7 11 LED-LAMP LUM-INT=1MCD IF=20MA-MAX EVR=5V 28480 50824584
ASDE2 192700486 & 2 LED-LAMP LUM--INT=1MCD IF=20MA-MAX BUR=HY 284080 H082-4684
ASDS3 1990-0486 3 LED~LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5V 20480 “082-4684
AST1 P/0 W31-NOT SEPARATELY REPLACEABLE
A% J2 S5060-0467 [ 1 CONN MALE PROBE 28480 S5060-0467
AST3 P/0 ASA3-NOT SEPARATELY REPLACEAELE
AST4 P/0 ASA4-NOT SEPARATELY REPLACEABLE
ASIS P/0 ASAT1-NOT SEPARATELY REPLACEABLE
AST 6 P/0 ASAT1--NOT SEPARATELY REPLACEABLE
ASI7 P/0 ASATI-NOT SEPARATELY REPLACEARLE
ASJ8 P/0 ASK1-NOT SEPARATELY REPLACEABLE
ASTS P/0 ASK1-NOT SEPARATELY REPLACEARLE
ASJI10 P/0 ASK1-NDT SEPARATELY REPLACEABLE
ASK1 J3106~-0024 7 1 SWITCH~-COAXIAL SPDT FAIL-SAFE OPN; S50 28480 3106-0024
A%R1 2100-2488 2} 1 RESISTOR-VAR CONTROL CCP 10K 10% LIN 29480 21002488
ASS1 3101-2193 5 1 SWITCH-TGL SUBMIN SPDT 2A 250VAC 28480 3101-2193
A%AL 85680-60019 | 3 1 KEYBEOARD DOARD ABHEMBLY 28480 85680~-60019
ASA1DS1 1990-0487 7 LED-LAMP LUM-INT=1MCD IF=20MA-MAX EVR=SV 20480 5082-4584
AYAIDS2 1990~-0487 7 LED~LAMP LUM~INT=1MCD IF=20MA-MAX TVR=[V 28480 S50B2-4584
AGAIDSE 19900487 7 LED~LAMP LUM-INT=1MED IF=20MA-MAX BVR=5V 28460 5082-4504
AGAIDSA 1920-0487 7 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=TY 28480 5082--4584
ASALDSES 19200487 7 LED~LAMP LUM~INT=1MCD IF=2BMA-MAX BVR=SV 28480 H002-4%04
ASA1DSSE 19900407 7 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVYR=5V 20480 50024584
ASALDS? 199060487 7 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVUR=5V 28480 50B2-4504
ASAIDSB 199040487 7 LED-LAMP LUM=INT=1MCD IF=20MA-MAX BVUR=SV 28480 500824584
ASALIDGY 1990~-0487 7 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVUR=TV 28480 5082-4%084
ASAIDS10 1990~0487 7 LED-LAMP LUM~INT=1MCD IF=20MA-MAX BYR=TV 28480 H002-4584
ASALIDS11 19900670 0 4 LED~LAMP LUM~-INT=1MCD IF=20MA-MAX BUR=3V 284810 1990-6670
ASAIDS1R 19900670 0 LED-LAMP LUM~INT=1MCD IF=20MA-MAX RBVR=5V 28480 19900670
ASALT] 1251-5549 [ 1 CONNECTOR S0-PIN M POST TYPE 28480 1251-5549
ABAIR1 07571094 9 4 RESISTOR 1.47K 1% .125W F TC=0+-100 24546 Ca-1/8-T0~1471-F
ASAIRZ 0757-10%94 ? RESISTOR 1.47K 1% .12%W F TC=0+-100 24546 C4--1/8-T0-1471~F
ASA181~
ASA1651 5060-9436 7 53 PUSHBUTTON SWITCH P.C. MOUNT 28480 S060-9436
ASATUL 1810-0203 k3 2 NETWORK -RES 8-3IP470.0 OHM X 7 011221 2088471
ASAIUZ2 1810~-0203 S NETWORK-RES 8--8IP470.0 OHM X 7 nDilet 208A471
ASA1XDS1 0380-1233 @ 10 SPACER-SPECIALTY .450 IN LG; .175 IN CD 00000 ORDER BY DESCRIPTION
ADAIXDS2 0380-1233 b SPACER-SPECIALTY ,450 IN LG; .175 IN OD gQoeo ORDER BY DESCRIPTION
ASA1XDS3 03801233 9 SPACER-SPECIALTY .4%0 IN LG; .175 IN OD 040800 DRDER RBY DESCRIPTION
ASAIXDSA 0380-1233 g SPACER-SPECIALTY .450 IN LG; .175 IN OD aconoo ORDER BY DEGCRIPTION
ASALXDES 0380-1233 9 SPACER-SPECIALTY .450 IN LG; .175 IN OD ooodo DRDER HY DESCRIPTION
ASAIXDSL 0380-1233 9 SPACER-SPECIALTY .450 IN LG; .175 IN OD g0000 ORDER BY DESCRIPTIDN
ASAL1XDS?7 03801233 9 SPACER~SPECIALTY .450 IN LG; 175 IN OD 000090 ORDER BY DESCRIPTION
ASAIXDSH 0380~1233 9 SPACER--SPECIALTY ,450 IN LG .175 IN 0D 040000 ORDER BY DESCRIPTION
ALAIXDE? 0380--1233 ? SPACER-SPECIALTY ,450 IN LG; .175 IN 0D 008090 ORDER BY DESCRIPTION
ABAIXDS10 03801233 9 SPACER~SPECIALTY .450 IN LG; .175 IN OD goo000 ORDER BY DESCRIPTION
ASAR 5060-0329 @ 1 ROTARY PULSE GENERATOR (RPG) 284890 5060-0329
ASAZDSY 2140~0016 8 1 LAMP~INCAND 483 SVDL 606MA T-1-BULB 00115 &LB3
ABAT a56B0-60059 | 1 CONNECTOR ASSEMBLY, DC INPUT 26480 B5680-60059
ABAT 8568060116 | 1 1 CONNECTOR ASSEMELY, DC INPUT 730HM 28480 05680-601106
{(OPTION 001>
ASA3ZF1 1535-3716 7 1 DEM FUSE; 1/8 AMP PICOFUSE; USE W/ 20480 15353716
ASA3T1 12501357 6 1 ADAPTER-COAX STR F ~BNC M-SMC 28400 1250-1557
ADA4 8548060053 | 5 1 BLOCKING CAPACIYTOR ASSEMELY 283480 B5680~60053
ASAS BH680-60117 | 2 1 BDARD ASSEMBLY, INPUT SELECY 20480 856B0-60117
ASASDS1 -
ASASEDS1O NOT ASSIGNED
ADASDE11 19200670 1] LED-LAMP LUM~INT=1MCD IF=20MA~MAX RBVUR=5V 28480 19930670
AHASDS12 1990-0670 0 LED-LAMP LUM-INT=1MCD IF=20MA~MAX BUR=5V 20480 19900670

*Indicates factory selected value

A5



TABLE1. A5FRONT PANEL, REPLACEABLE PARTS (2 OF 2)

RF SECTION

Reference HP Part |c| o e Mfr
. A t Description Mfr Part Number
Designation Number |D \ p Code
ASAYR] 07571094 9 RESISTOR 1.47K 1% .12%5W F TC=0+-100 24544 C4--1/B-T0-1471~F
AGASR2 07571094 ? RESISTOR 1.47K 1% ,12%W F TC=0+-100 24546 C4~1/8-10-1471 -F
ASASSI 50609436 7 PUSHEBUTTON SWITCH P.C. MOUNT 28480 5060-72436
ASASS2 S060~-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 208480 90609434

A5

*Indicates factory selected value
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FIGURE 4. A5FRONT PANEL, ASSEMBLY AND COMPONENT LOCATIONS
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RF SECTION

A6  YIG-TUNED OSCILLATOR PHASE LOCK, CIRCUIT DESCRIPTION

A6 YIG-Tuned Oscillator (YTO) Phase Lock consists of circuitry to phase lock the YTO to a reference voltage
from A16 20 MHz Reference. A lock indication is provided, and a filtered output of the Pilot Third IF
Amplifier circuit is routed to A17 Frequency Counter. For wide sweeps, a Sample/Hold circuit retains the
output voltage.

20 MHz Reference Amplifier (A)

The 20 MHz Reference Amplifier uses C2, C3, and L2 to match the 20 MHz, 50-ohm input from A16 20 MHz
Reference to the ECL-driving differential amplifier (Q5, Q6). R1 and R3 set current levels, and R2 sets the
voltage swing to drive an ECL input.

Pilot Third IF Amplifier (F)

The Pilot Third IF Amplifier uses a voltage feedback pair (Q1, Q2), which provides about 20 dB gain and two
outputs. VR2, C6, and R7 provide bias and feedback. R8 serves to match the amplifier input to 50 ohms and
(with R9) to set gain. R12 and R13 set current in Q2. C8 is a dc block to the 15—25 MHz Bandpass Filter (BPF),
Cl11, L3, C12, L4, C13, and L5. R7 stabilizes the impedance at the filter output. Q3 and Q4 are an ECL-driving
differential amplifier.

Phase Frequency Detector (B)

The Phase Frequency Detector is a dual D flip-flop, 4-pi-radian type detector consisting of U1A and U1B. If
signal at pins 6 and 11 are in phase, outputs at 2 and 14 will cancel when summed. If the signals are out of
phase, outputs 2 and 14 will sum to an offset. When both flip-flops become set with active high (Q outputs at
logic high), U2C pin 14 resets both U1A and U1B. R21, R22, and C15 provide a dc level to the Loop Amplifier
that is midway between logic high and logic low, while R19, R20, R23, R24, and R25 pull down outputs. R4 sets
the D input of U1B high while U3A, RS5, and C43 allow the D input of U1A to be high or low. A logic low at
U3 pin 1 disables the Phase Frequency Detector.

Loop Amplifier (C)

The Loop Ambplifier uses a high-speed, high-gain, monolithic op amp, U4. It is configured as an integrator with
a zero at 1 kHz because of C22 and R35. R31 through R34, C17, and C18 set gain at 6 dB and sum and filter the
outputs of the Phase Frequency Detector. U3C shorts the integrator to disable it.

Loop Filter Sample/Hold (D)
The Loop Filter Sample/Hold circuit can be switched to several configurations:

® 10 kHz break point, 9 dB attenuation using R36, U3D, Q12, C24, and R44
® Loop grounded using U3B and Q12
@ Sample and hold using Q12, R44, and C24

Q7 and Q8 switch the sample and hold, and C47 balances the charge on Q12. VR1 is a level-shift zener diode.
Other resistors provide bias and voltage levels as needed.

Buffer Amplifier (E)

The Buffer Amplifier consists of high input impedance dual FETS (Q13A and Q13B) in a differential stage
whose unity gain is due to feedback. Q11 improves loop gain and gives a level shift. R48 sets source current, and
R49 biases Q11. R51 and C46 protect the YTO lock voltage from external loading.

A6 1




RF SECTION

Phase Lock Indicator (H)

The Phase Lock Indicator circuit (using U2A, U2B, and R27) senses when either pins 2 and 15 (noninverting
outputs) or pins 3 and 14 (inverting outputs) from U1A and U1B are high. This condition signifies UNLOCK.
Because of the 20-MHz pulse train at U2A pins 4 and 5 and U2B pins 6 and 7, the signal must be filtered (CR26,
C16) to provide a signal of less than —953 mV to turn on U6A. U6A lights LED indicator DS2 and produces a
TTL logic high when the loop is unlocked.

Switched Filter and Amplifier (G) (J)

A 10-30 MHz signal at J1 from A10 Pilot Third Converter is fed through the Switched Filter and the Amplifier,
where it goes through J3 to A17 Frequency Counter. The Switched Filter consists of two bandpass filters (one at
10-20 MHz and one at 20-30 MHz) and diodes to provide switching of the signal through the bandpass filters.
L12, L13, C26, C23, R62, and R63 provide isolation for the switching voltage.

The Amplifier is a voltage-feedback pair (Q9 and Q10) with a 3-dB pad on the output.

Filter Control (l)

The Filter Control detects the signal at the collector of Q10 in the Amplifier using CR2 and its associated bias
resistors (R70 and R71) and C42 and R72 as a filter. U6C senses when the signal is too low and toggles JK flip-

flop U7A, which switches filter driver U6B in search of a larger signal in the other passband of the Switched
Filter circuit.
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A6 YIG-TUNED OSCILLATOR PHASE LOCK, TROUBLESHOOTING

Lock and Roll Theory
To aid in troubleshooting this assembly, an understanding of a phase locking technique called “lock and roll” is

needed. For frequency spans greater than 1 MHz, the center frequency is phase locked only during the retrace
period. The waveforms in Figure 1 and in the schematic for this assembly should be consulted.

— >+2.7V
A6P2-9
LHLD

! ov
|
|
|
A6P2-10 !
HGND :
|
]
1

IV I T

>+2. 1V
A6P2-12
HBWW
— 0V

I

|

I |
O Y

‘ YTO LOCK 05V MAX

(0+3V TYPICAL IF RPG USED)
(0£1V TYPICAL FOR KEYBOARD ENTRY)

A22TP3
FM Swp

13.3V MAX
= 1.5 MHz/V

i
|
|
1
I
1

2/3 AMPLITUDE OF A6TPS8

FIGURE1. A8 YTO PHASE LOCK TIMING WAVEFORMS

Please note the following information about the waveforms. No timing information or voltage levels are given.
The timing is controlled by the Sweep Time and the time needed for the A15 Controller to do certain tasks. The
transitions are important and must occur as shown. The voltages of the first three waveforms are TTL levels.
The voltage levels on the last two waveforms will vary depending on the center frequency and the frequency
span that is selected.

The lock and roll sequence begins with LHLD (A6P2-9) going high. It is assumed that the center frequency is
not being tuned.

The YTO loop is closed when LHLD goes high. The sweep lines on A22 Sweep Generator are grounded. The
YTO LOCK (A6TP8) voltage is set to OV by the following:

a. HGND (A6P2-10), which is high, shorts the Loop-Amplifier (C) and the Loop Filter (D).

Pt

b. HBWW (A6P2-12), which is low, opens JFET switch U3D further ensuring that the loop filter input is OV.
This is necessary as the Phase Frequency Detector (B) is on.
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The A15 Controller counts the Pilot IF and calculates whether the YTO DAC needs to be readjusted.

When HGND goes low, HBWW goes high. This turns on the Loop Amplifier (C) and the Loop Filter Sample/
Hold (D). A YTO Lock voltage proportional to the phase error between the 20 MHz Reference and the Pilot IF
is derived and sent to the YTO FM Coil Driver on the A22 Frequency Control.

LHLD goes low, turning off the phase detector, and HGND now goes high, shorting out the loop integrator
and loop filter. This insures that the YTO LOCK voltage does not change. The A15 Controller then starts the
sweep on the A22 Frequency Control. Several milliseconds after the sweep has been completed, LHLD goes
high and the procedure is started over again.

Troubleshooting

For frequency spans greater than 1 MHz, the YTO Loop CLOSED and YTO UNLOCKED LEDs should be
flashing. This is an indication that the lock and roll is working. In the lock and roll mode, the PILOT IF (KSK,
) should be very close to 20 MHz when the marker is placed at mid-screen. The smaller the frequency
span, the closer it will be to 20 MHz. (For 1500 MHz span, =+ 3 MHz is typical; for 2 MHz span, +3 kHz is
typical.)

If the Sample and Hold (D) circuitry is defective, the displayed signals will often appear to be drifting when in
spans greater than 1 MHz. This is especially true in the mode. This causes an offset in the marker readout
of the signal frequency.

If either the YTO UNLOCK or the YTO ERROR messages appear, the sweep rate will be very slow as the A15
Controller spends most of its time trying to lock the system. A jumper from A15TP8 (STS) to A15TP11 (T1)
followed by will start the analyzer sweeping. If the jumper is then removed, the A17 Frequency Counter
can be used for troubleshooting.

First check to see if signals are present at TP1 and TP2. Use KSK to count the Pilot IF signal. A signal in the
10— 30 MHz range indicates A23, A7, A9, and A10 are working properly. If a signal outside of this range is
present (often less than 1 MHz), either the loop is broken or the A17 Frequency counter is defective. A Tee
connector can be inserted into the loop at any point to measure the frequencies present. The overall RF Section
Analog Block diagram indicates the signal levels that are present.

In the phase locked spans of 1 MHz or less, the YTO Loop CLOSED LED remains on. The PILOT IF should
always be 20 MHz. HBWW and LHLD will be high and HGND will be low. The ramp waveforms at TP3 and

TP8 are indicated on the schematic. The ramp is caused by the phase voltage tracking the frequency sweep of
the 50 MHz VTO.

4 A6
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TABLE1. A6 YIG-TUNED OSCILLATOR PHASE LOCK, REPLACEABLE PARTS (10F 3)

Reference HP Part |c e Mfr
Designation | Number |o| QtY Description Code Mfr Part Number
Ab 856B0-60011 | 5 1 YIG~TUNED OSCILLATOR PHASE LOCK 28480 85680-60011
ALC1 01602055 9 19 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 8160-2055
ALGL2 0160~-2203 ® 1 CAPACITOR-FXD 21PF +-5% 300VDC MICA D+70 28480 0160-2203
ABCS 01&60-2202 8 1 CAPACITOR-FXD 73PF +-5X 300VDC MICA 28480 0160-2202
ALCA 01602055 ? CAPACITOR-FXD ,01UF +00--20% 100VUDC CER 28480 0160-2055
ALCS 0160-2055 9 CAPACLTOR-FXD ,01UF +B0~-20% 100VDC CER 23490 01602055
ALCH 0160-2055 ? CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
ALL? 0160-2055 ? CAPACITOR-FXD .01UF +80-20% 100VDC CER 20400 0160--2055
ALCH 0160-2055 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 0160-2055
ALLY 0160-2055 L4 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 20480 01460--205%
ALC10 01460-2055 ? CAPACITOR-FXD .01UF +30-20%Z 100UDC CER 284080 0160-205%
AGC11 0140-0193 0 4 CAPACITOR-FXD 82PF +-5X 300VDC MICA 72136 DM1SEB20J0300WVICR
ALC12 0160--225% 1 1 CAPACITOR-FXD 8.2PF +-.25PF S00VDC CER 20480 0160-225%
ALC13 0140-0193 [ CAPACITOR-FXD B2PF +-5X 300VDC MICA 72136 DM1SEQ20T0300WVICR
AGC14 0160-2055 9 CAPACITOR-FXD .01UF +B0-20% 100VDC CER 28400 0160 -2055
AHLCIS 0160-4084 ] 2 CAPACITOR-FXD ,1UF +-20% S0VDC CER 28400 0160-4004
AbLC1 S 01400196 3 1 CAPACITOR -FXD 1S50PF +-5% 300VDC MICA 72136 DMISF151J0300WV1iCR
abC1Y 0140~-0194 1 2 CAPACITOR-FXD 110PF +-S% 300VDC MICA 72136 DMISF111J0300WVICR
ALC1B 01400194 1 CAPACITOR--FXD 110PF +-5% 300VDC MICA 72136 DM1SF111J0300WVICR
ALCEY 0160-205% 9 CAPACITOR-FXD ,01UF +B0-20% 100VDC CER 28480 0160-2055
AGC20 01602055 Q@ CAPACITOR-FXD (01UF +80-20% 100UDC CER 20480 0160~205%
ALC21 NOT ASSIGNED
ALL22 0160-0301 4 1 CAPACITOR-FXD .012UF +-1DX 200VUDC POLYE 28480 0160-0301
ALIIRT NOT ASSIGNED
ALC24 0160-0163 & 1 CAPACITOR~FXD ,033UF +-10% 200VDC POLYE 28480 01600163
ALC2S 0160-0127 2 1 CAPACITOR~-FXD 1UF +-20% 25VDC CER 284890 014600127
ALC26 01460-0945 2 2 CAPACITOR -FXD 910PF +-5% 100VDC MICA 28480 0160-0945
R&6LC27 0140-0193 0 CAPACITOR~FXD B2PF +-5X% 300VDC MICA 72136 DM1SEB20T0300WVICR
A6LC2E 0140-0192 9 2 CAPACITOR-FXD 68PF +-5X 300VDC MICA 72136 DM15E6U0T0300WVICR
ALL2Y 0160-2264 2 1 CAPACITOR-FXD 20PF +-5% S00VDC CER 0+-30 28480 01402264
AGC30 01602254 0 1 CAPACITOR-FXD 7.5PF +-,25PF S00UDC CER 28480 0160-2254
ALLCI 0140-p193 ] CAPACITOR-FXD 82PF +-5% 300VUDC MICaA 72136 DM1ISES20T0300WVICR
ALLC32 0140-0192 ? CAPACITOR -FXD 68PF +-5% 300VDC MICA 72136 DMISE&BOTO0300WVICR
ALCIZ 0160-0945 2 CAPACITOR-FXD 910PF +-5% 100VDC MICA 28480 014600945
ALC3A 0160-20%55 ? CAPACITOR-FXD .01UF +B0-20% 100VDC CER 28480 0160-205%
ALCIS 0160~2055 9 CAPACITOR-FXD .01UF +80-20X% 100VDC CER 213480 014602055
ALC36 0160-205% 9 CAPACITOR-FXD ,01UF +80-20% 100UDC CER 28480 0160-2055
ALLT? 0160-4084 8 CAPACITOR-FXD .1UF +-20% S0VUDC CER 28480 01604084
ALC38 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-205%5
ALLCIS 0160~2055 9 CAPACITOR-FXD ,D1UF +80-20% 100VDC CER 28480 01602055
ALCAD 0160-2055 @ CAPACITOR-FXD .0f1UF +30-20% 100VYDC CER 28480 0160-205%
AbLCAY 01602055 9 CAPACITOR-FXD .01UF +80-20% 100VUDC CER 28480 1602055
ALCAZ 0160-3456 & 1 CAPACITOR-FXD 1000PF +-~310% 1KYDC CER 28480 0160-3456
A6CA3 0160-2055 9 CAPACITOR-FXD . 01UF +80-20% 100VDC CER 20480 0160--205%
AGLLCAA NOT ASSIGNED
ALCAS NOT ASSIGNED
AGLCA46 0160-2437 1 1 CAPACITOR-FDTHRU SO000PF +B0 -20% 200V 284380 0160~-2437
ALCA7 0160-2199 2 1 CAPACITOR-FXD 30PF +-5% 300VUDC MICA 208480 01460-212%
A6LCR1 1901-0040 1 7 DIODE~SWITCHING 30V S0MA 2NS DO~35 28480 1901-0040
A&LTR2 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DD-35 28480 1901-0040
AGLCR3 17010040 1 DIODE--SWITCHING 30V SO0MA 2NS DD-35 20480 1901-0040
ALCRA-
AGCRI13 NOT ASSIGNED
ALLCR14 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 190100490
ALGLRIS 19010040 1 DIDDE-SWITCHING 30V S50MA 2NS DD-35 20480 19010040
AGCR16 1701-0040 1 DIBDE-SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
AGCR17 19010040 1 DIODE--SWITCHING 30V S0MA 2NS DO-3% 20480 1901--0040
A6DS1 1720-0487 ? 3 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=SV 284890 S5082-4584
ALDS2 1990-0487 7 LED-LAMP LUM-INT=1MCD IF=20MA-MAX EVR=5V 20480 5082--4584
ALDS3 1990-0487 7 LED-LAMP LUM-INT=1MCD IF=2DMA-MAX BVR=SV 20480 5082-4%504
AbBTY NOT ASSIGNED
AbLI2 1250--06%0 6 2 CONNECTOR-RF SMP M SGL-HOLE-FR 50-DHM 284380 1250-0690
ALT3 1250-06990 & CONNECTOR-RF SME M SGL-HOLE-FR S0-0OHM 28480 12500690
AbL1Y NOT ASSIGNED
ALL2 9100-2257 [ 1 INDUCTOR RF-CH-MLD B20NH 10% ,105DX,26LG 284680 ®100-2357
ALLS ?100-3319 3 2 INDUCTOR RF-CH-MLD 740NH 2X ,166DX.3B5LG 28480 ?100-3319
AbLLA 92100-1619 2 2 INDUCTOR RF-CH-MLD &6.8UH 1D% 28480 ?100-1619
ALLS ?100-3319 3 INDUCTOR RF-CH-MLD 740NH 2% .166DX,.3B5LG 28480 ?2100-3319
AbLLSG 91002259 8 2 INDUCTOR RF-CH-MLD 1,5UH 10% .10%DX,26LE 28480 ?100--2259
ALL? 2100-22%56 S 2 INDUCTOR RF-CH-MLD S&60NH 10X .105DX.26LG 28480 ?100-22%6
ALLB ?100-1619 2 INDUCTOR RF~CH-MLD 6.8UH 10% 28480 ?100--1619
AGLLY ?100-1618 1 1 INDUCTOR RF-CH-MLD 5,6UH 10% 28480 ?100-1618
AGLLLIO 2100~2259 8 INDUCTOR RF-CH-MLD 1.5UH 10X .105DX.26LG 20480 91002259

*Indicates factory selected value
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TABLE1. A6 YIG-TUNED OSCILLATOR PHASE LOCK, REPLACEABLE PARTS (2 OF 3)
. L. fr
Reference HP Part |c Qty Description M Mfr Part Number
Designation Number |D Code
AbLL11 9100-22%56 3 INDUCTOR RF-CH--MLD S60NH 10% .105DX.26L.G 2BaB0
AblL.12 9100-1620 S 2 INDUCTOR RF-CH-MLD 15UH 10% .166DX.380LG 28400 -1620
ALLLS 91001620 5 INDUCTOR RF -CH-MLD 15UH 10% .166DX.385.6G 28480 2100-1620
AGL14A ?140-0096 1 3 INDUCTOR RF-CH-MLD 1UH 10% .166DX. 38516 28480 ?140-0096
ALL1S 2140 -0096 1 INDUCTOR RF-CH-MLD 1UH 10% .166DX,385LG 28400 ?140-00%6
AbL.1E 1400096 INDUCTOR RF-CH-MLD 1UH 10%Z .166DX.38ULG 23480 21400096
A6RL 18540017 3 2 TRANGISTOR NPN &8I T0-18 PD 28480 1854-0019
ALGQ2 188540019 3 TRANSISTOR NPN SI TO-18 PD 26480 1854- 0019
AHLQRZ 1853-0007 7 4 TRANSISTOR PNP 2N32%1 ST TO-18 PD=! 04713 2N3251
ALRA 16530007 7 TRANSISTOR PNP 2N3251 81 T0-18 PD 04713 EN32%1
ALLS 1853-0007 7 TRANSISTOR PNP 2N3251 81 T0-18 PD 04713 2N32T1
ALQG 1053-0007 7 TRANGISTOR PNP 2N325%1 SI TO-18 PD=360MW 04713 2N3251
ALQ7 1854-0404 ] 2 NPN ST TO-1B PD=360MW 28440 13540404
ALQB 1854~-0404 9 TRANGISTOR NPN §X T0-18 PD=3460MY 20480 1854--0404
ALQY 1B854-0345 8 1 TRANSISTOR NPN 2N5179 S1 T0-72 PD=200MW 04713 2NS17%9
ALGI0 1654-0009 1 1 TRANSISTOR NPN SI PD=300MW FT=600MHZ 04713 2N709
ALRLY 1853 -04%1 <] 1 TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 012995 2N3799
AbQ1I2 1855-0020 8 i TRANSIGSTOR ET N-CHAN D-MODE T0-18 28400 1855 0020
ABQAL3 18950049 1 1 TRANSIGSTOR -JFET DUAL N-CHAN D -MODE ¢ 28480 18550049
ALRY 0737-1094 9 13 RESISTOR 1.47K 1% ,125W F TC=0+-100 24546 Ca-1/8-T0~1471-F
ALR2 0678-3437 2 a RESISTOR 133 1% ,125W F TC=0+-100 24546 C4-1/8-T0-133R~F
ALR3 0699-3444 1 2 RESISTOR 316 1% ,125W F TO=0+-100 24546 C4-1/8-T0~316R~F
ABLRA 07571074 ? RESISTOR 1.,47K 1% ,120W F + 24546 €4-1/B-T0~1471-F
ABLRS 04983132 4 4 RESISTOR 261 1% .125W F TC=0+-100 24%546 C4-1/8-T0-2610~F
ALRS 07571074 ? RESIGTOR 1.47K 1%Z 125W F T 24546 C4-1/8-T0~1471~F
AGLR7 0698~-3441 e 4 RESISTOR 215 1% .125W F TC 24046 C4-1/8-T0-215R-F
ALRB 07570316 &6 2 RESISTOR 42.2 1% ,125W F TC=0+-100 24546 C4-1/8~TO0-42R2-F
ALRY 0757-0418 ? 1 RESISTOR 619 1X ,125W F TC 24546 C4-1/8-T0~&19R-F
AOLR1O 0757-0420 3 2 RESIGTOR 750 1% .125W F TC= 24546 C4-1/8-T0-751~F
A&R1L 0698--3441 8 RESISTOR 215 1% .125W F TC=0+-100 24546 C4-1/8-T0~215R-F
ABR1Z 0698-3441 8 RESISTOR 215 1% .123W F TC=0+-100 24546 C4-1/8-TB-215R~-F
ALR1I 07570398 4 1 RESISTOR 795 1% 12SW F T 24046 Ca-1/8-T0~75R0~F
A6R14 0678-3446 3 2 RESIGTOR 383 1% .125W F TC 24546 C4-1/8-T0-383R~F
AGRI1S D757-0316 6 RESISTOR 42.2 1% .129%W F TC=04-100 24546 C4-1/8-T0~42R2--F
A6R16 0698-343% 4 1 RESISTOR 178 1% .12%W F TC= 24546 C4-1/8-T0-178R-F
AGR17 0699-3437 2 RESISTOR 133 1% .125W F 7C 24544 CA4-1/8-TO--133R-F
ABR18 067B-3444 1 RESISTOR 316 1% .125W F TC= 24546 C4-1/8-T0-316R-F
ALR1? 0757-1094 9 RESIGTOR 1.47K 1%Z 1254 F TC=0+-100 24546 C4-1/8-T0-1471-F
AGRZY 87571024 9 RESISTOR 1.47K 1% ,125W F TC=04-100 2435446 C41/8-T0-1471~F
ABR2L 0757 -0442 9 a RESISTOR 10K 1% .125W F 24546 CA~-1/8-T0-1002~-F
ALR22 07570442 ? RESISTOR 10K 1% .128W F 24546 C4-1/8-T0-1002-F
AbLR23 0757-1094 ? RESISTOR 1.47K 1% 1254 24546 Ca-1/8-T0-1471~F
ALGR24 0757-1094 Q RESISTOR 1.47K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1471 -F
AGLR2S 0757-1094 9 RESISTOR 1.47K 1% .125W F TC=04-1900 24546 C4-1/8-T0-1471-F
ABLRZG 07%7-0280 3 2 RESISTOR 1K 1% .129%W F TC=0+-100 24546 C4-1/8-T0-1001 -F
AGR27 9737-1094 9 RESISTOR 1.47K 1% 1254 F TC=0+-100 24546 Ca-1/8-T0-1471~F
ALRZ8 07570424 7 1 RESISTOR 1.1K 1% .125W F TC=0+-100 245464 C4-1/8-T0~1101~F
ALRZY? 07570447 4 1 RESISTOR 16.2K 1% .125W F TC=0+-100 24546 C4-1/8-10-1622~F
ALRA0 0678-3152 B 1 RESIGTOR 3,48K 1% ,125W F TC=0+-100 24546 C4--1/8-710-3481 -F
ALRSL 0757~-1094 9 RESISTOR 1.47K 1% .125W F TC=0+-100 24%546 CA-1/8-T0-1471-F
A6R32 P757-1094 ? RESISTOR 1.47K 1% ,12%W F TC=04-100 24544 C4-1/8-T0~-1471-F
ALGRAZ 0757-10%4 14 RESISTOR 1.47K 1% 125w F TC=0+-100 24046 C4-1/8-T0~1471~F
ALR34 07571094 ? RESISTOR 1.47K 1% .125W F TC=0+-100 24546 C4--1/8~T0~1471-F
ALRIAS 8737-0444 1 1 RESISTOR 12.1K 1X .12%W F TC=0+4-100 24546 CA4-1/8-TO0-1212~F
AGLR36 0678-3151 7 1 RESISTOR 2.B7K 1% .1254 F TC=0+-100 24546 C4--1/8-TO-2871-F
ALR37 NOT ASSIGNED
ALR3G NOT ASSIGNED
ABRIY 06498-0085 0 1 RESISTOR 2.61K 1% .125W F TC=0+-108 24546 C4-1/B-T0-2611-F
ALRAD 0757-0442 9 RESISTOR 10K 1% ,125W F TC=0+-100 24544 C4-1/B-TC~-1002-F
AbRAY p757-0442 ? RESISTOR 10K 1X .135W F TC=0+-100 24546 C4--1/8-T0-1802~F
ABRA2 1698-0084 ? 3 RESIGTOR 2,1%5K 1% . 125W F TC=0+-100 245446 C4-1/8-T0-2151 -F
ALGRA3 0757-0289 2 1 RESISTOR 13.3K 1% 1258 F TC=0+-100 19701 MF4C1/8- T0-1332-F
A6R4A4 0757~0416 7 1 RESISTOR 511 1% .125W F TC=0+-100 24546 C4 1/8-TO-S1IR-F
AGRAS 07570442 9 RESISTOR 10K 1% .129W F TC=0+-100 24546 C4-1/8-T0--1002~F
Ab6RAL NOT ASSIGNED
ABRA?7 NDT ASSIGNED
AGRAB 0698-3162 4] 1 REGBIGTOR 446.4K 1%Z . 125W F TC=04-100 24546 C4-1/8-T0-4642-F
ALRA? 0698~3154 0 1 RESISTOR 4.22K 1% 1254 F TC=0+-100 24546 C4-1/8-T0~
AGRSO NOT ASSIGNED
ALRS1 0757~-0442 9 RESISTOR 10K 1% . 125W F T 24546 Ca-1/8-T0-1002~F
ALRS2 06563132 4 RESISTOR 261 1% 25W F T 24546 C4-1/8-T0-2610 -F
ALRSI 0698-0084 v RESISTOR 2.1%K 1% ,12%W F TC=0+-100 24546 C4--1/8-T0-2151~F
AGLRGA 0683-1055 k] 1 RESISTOR 1M S% .25W FC TC=-B00/+700 01121 CE105%
ALRSS 0757-0442 14 RESIGSTOR 10K 1% .125W F TC=0+4-100 24546 C4--1/8-T0-1002F

AB

*Indicates factory selected value




RF SECTION

TABLE1. ABYIG-TUNED OSCILLATOR PHASE LOCK, REPLACEABLE PARTS (3 OF 3)
Reference HP Part |c Q A Mfr
. g t Description Mfr Part Number
Designation | Number |[D Y p Code
ALBRSGE 0698-3132 4 REGSISTOR 261 1% .125W F TC+=0+-100 24546 Ca4-1/8-T0-2610- F
ALRS? 0787--0294 ? 1 RESIGTOR 17.8 1% . 125W F 7 +-100 19701 MFAC1/8-TD~17R0 -F
ALRSE 0698-3132 4 RESISBTOR 261 1% .125%W F TC=0+-100 24546 C4-1/8-T0~2610-F
AGRSS 07570420 3 RESISTOR 750 1% . 12%W F TC=0+-100 24544 Ca-1/8-70~751 F
ALRBD 07570274 & 1 RESISTOR 1.21K 1X ,125W F TC=0+~100 24546 C4-1/B-TD0-1211~F
ALRGOY NOT ASSIGNED
ALGRGZ 0757-0290 5 2 RESIGTOR 6.19K 1% .125W F TC=04-1060 19701 MFF4C1/8-TQ- 6191~F
ALRG3 07570290 k1 RESIGTOR &.19K 1X ,125W F TC=04--100 19701 MFAC1/8-T0-6191-F
AbLRGA 06983440 7 1 RESISTOR 196 1% ,125W F TC=04~100 24544 C4-1/8-T0-196R-F
ALRSS 0698--0084 ? RESISTOR 2,15K 1% . 12%W F TC=0+-100 24546 C4-1/B-T0-2151~F
ALRGSE 06%8-3150 & 1 RESISTOR 2.37K 1% ,125W F TC=04~100 24544 C4-1/8-T0-2371-F
AbLRG7 07570428 1 1 RESISBTOR 1.62K 1% .125W § =0+-100 24544 £4-1/8-TD-1621F
ALRGB 0698-3441 8 RESISTOR 215 1% 4 +-100 24546 Ca-1/8-TO-21%R~F
ALRGL? 06763446 3 RESISTOR 383 1% 3 +-100 24544 C4-1/8-70-383R -F
ALR70 0757-0123 3 1 RESISTOR 34.8K 1% .12%W F TC=0+-100 28480 0757-0123
A6R71 07570230 3 RESIBTOR 1K 1X 1250 F TC=0+-100 24546 C4-1/8-7T0-1001~F
ALRT2 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24%i44 C4-1/B~TO-1002-F
ALR73 07570458 7 1 RESIGTOR 51,1K 1% .125W F TC=0+-100 24546 C4-1/B-T0-5112-F
ALR74 0698-3447 4 1 RESISTOR 422 1% ,1254W F TC= 0 24544 C4-1/8-TO0-422R~F
ALR7S 0757-0438 3 1 RESISTOR S.11K 1% ,12%W F TC=0+-100 24546 C4--1/8~T0-5111 -F
ALTP 0360-0124 3 7 CONNECTOR-5GL CONT PIN ,04-IN-BSC-5Z RND 2084080 03600124
ALTP2 0360-0124 3 CONNECTOR -SGL CONT PIN .D4-IN-ESC-5Z RND 28480 0360-0124
ALTP3 0360-0124 3 CONNECTOR-SGL CONT PIN .D4- IN-BGC-S5Z RND 28480 0360-0124
ALTP 4 NOT ASSIGNED
ALTPS 03560~0124 3 CONNECTOR-SGL CONT PIN ,04-IN-ESC-SZ RND 28480 0360-0124
ALTPG 0360-0124 3 CONNECTOR -SG5 CONT PIN .04-IN-BSC-5Z RND 28480 0360-0124
ALTP? 0360-0124 3 CONNECTOR-~-SGL CONT PIN ,04-IN-ESC-57 RND 283480 03600124
AGTPE 03600124 3 CONNECTOR -S8GL. CONT PIN ,04~IN-BSC-SZ RND 28480 0360-0124
AbUL 1820-0817 B 1 IC FF ECL D-M/5 DUAL 04713 MCi1e131P
fAsLU2 1820--0802 1 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
ALU3 1826-0416 8 1 IC SWITCH ANLG QUAD 16-DIP-C PKG 27014 LF13331D
AGU4 1826-1007 2 1 IC OP AMP PRCN 8-TD-99 28480 1826-0007
AGUG 1826-0161 7 1 IC OP AMP GP QUAD 14-DIP-P PKG 04713 MLM324P
ALU7 1828~1212 ? 1 IC FF TTL LS J-K NEG-EDGE-TRIG 01295 SN741.811 248N
AGVR1 19202~3234 3 1 DIODE-ZNR 19.6V 5% DO-35 PD=,4W 28480 1902-3234
ALVRZ 1902-0049 2 1 DIODE~-ZNR 6.1%V 5% DU-35 PD=,4W 28480 19020049
ABVR3 1202--3059 0 1 DIODE-ZNR 3,83V 5% DO-35 PD=, 4l 2084490 1902-3059
ALURA NOT ASSIGNED
ALVURS 1902-0126 6 1 DIODE -ZNR 2.61V S% DO-~7 PD=,4W TC=-,072% 28400 1902~0126
ALURS NOT ASSIGNED
ALURZ 1902--3082 ? 1 DIODE-ZNR 4.64V 5% D035 PD=.4W 284490 1902-3082
MISCELLANEDOUS PARTS
B6701-40001 | 9 1 EXTRACTOR PC 28480 86701-40001

*Indicates factory selected value
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RF SECTION

A7 249 MHz PHASE LOCK OSCILLATOR, CIRCUIT DESCRIPTION

A7 249 MHz Phase Lock Oscillator has two outputs in the range 239 MHz to 259 MHz. One output goes to A10
Pilot Third Converter. The other goes to A18 275 MHz Phase Lock Oscillator, where it is mixed with 275 MHz
to provide a 16 MHz to 38.5 MHz signal (variable in 500-kHz steps) to A8 249 MHz Phase Lock. A7 consists of
the 249 MHz Phase Lock Oscillator, a Tune Voltage Filter (which also provides phase lock loop compensation),
and two common-emitter Buffer Amplifiers.

249 MHz Phase Lock Oscillator (B)

Transistor Q1 and its associated circuitry form a modified Colpitts oscillator with C21 through C23 providing
the feedback signal. The tank circuit capacitance is provided by the feedback capacitors and by PLO ADJUST
C3, C2, and varactor diode CR1. The tank circuit inductance is provided by PLO ADJUST L2 and L11. R1
and R2 set the operating bias for Q1. L1, L3, L4, C1, CS, and C8 are high-frequency bypass elements.

Tune Voltage Filter (A)

The Tune Voltage Filter receives a +4V to + 18V signal (called 249 MHz TUNE) from A8 249 Phase Lock. This
tune voltage is derived in A8 by the Phase/Frequency Detector. The amount of frequency offset is determined
by the Variable Modulo Frequency Divider, which operates at a 500 kHz rate. The 500 kHz component of the
tune voltage is filtered out before it is sent to the 249 MHz Phase Lock Oscillator. The tune voltage may be
measured at TP1.

The Tune Voltage Filter consists of 112, 1.13, L.14, L15, L16, L17, 118, C25, C26, and C27. The 500 kHz
TRAP inductors L17 and L15 are adjusted to shunt 500 kHz to ground. R23, R22, and C24 provide phase lock
loop compensation.

Buffer Amplifier1 (C)

Buffer Amplifier 1 provides isolation for the 249 MHz ( + 10 MHz) signal to A10 Pilot Third Converter. Q3 is a
common-emitter amplifier with a gain of approximately 9 dB. The bias for Q3 is set by R8, R19, and R13. The
amplifier has a 2 dB resistive pad on both the input and the output for additional isolation.

Buffer Amplifier2 (D)

Buffer Amplifier 2 provides isolation for the 249 MHz (+ 10 MHz) signal to A18 275 MHz Phase Lock
Oscillator. Q2 is a common-emitter amplifier with a gain of approximately 12 dB. R17, R18, and R25 provide
dc bias for Q2. The amplifier has a 5 dB resistive pad on both the input and the output for additional isolation.
The output signal then passes through a 300-MHz low-pass filter (LS, L7, and C6) to eliminate crossing spurs in
A8 249 MHz Phase Lock.



RF SECTION

TABLE1. A7249 MHz PHASE LOCK OSCILLATOR, REPLACEABLE PARTS (1 OF 2}
Reference HP Part |c Qt Descripti Mfr
: A escription Mfr Part Number
Designation Number |D Y p Code
A7 85680-60013 | 7 1 249MHZ PHASE LOCK OSCILLATOR 2B480 85680-50013
A7C1 0160~-3466 ] 1 CAPACITOR-FXD 100PF +-10% 1KVDC CER 28480 0160-3466
A7C2 0160-2262 0 1 CAPACITOR-FXD 16PF +-5% S00VDC CER 0+-30 234060 D140-2262
A7C3 D121-0457 9 1 CAPACITOR~V TRMR-PSTN .8--8,5PF 750V 18736 e
A7C4 NOT ASSIGNED
A7CS 0160~2055 9? 4 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 26480 016020595
A7C6H 01602259 S 1 CAPACITOR-FXD 12PF +-9% S00VDC CER 0+-30 20480 0160-2259
A707 NOT ASSIGNED
A7C8 0160-20955 ? CAPACITOR-FXD .01UF +80-20%X 100VUDC CER 284890 01168-2055
A7C? 01604084 8 4 CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 01604084
AZC10 01603879 7 4 CAPACITOR-FXD .01UF +~20% 100VDC CER 2063480 0160-3879
A7C11 0160-205%5 9 CAPACITOR-FXD .01UF +806-20% 160VDC CER 28480 8160--2055
A7C12 01604084 B8 CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 0160-4084
A7C13 06160~-3879 7 CAPACITOR-FXD ,01UF +-20X% 100VDC CER 28480 0160-3879
A7C14 0160-3879% 7 CAPACITOR~-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A7C1S 0160-4084 8 CAPACITOR-FXD ,1UF +-20% S0VDC CER 28460 0160--4084
A7C16 81602055 ? CAPACITOR-FXD .0DIUF +80-20% 100VDC CER 20480 0160-2055
A7ZC17 D160-3879 7 CAPACITOR--FXD ,01UF +-20X% 100VDT CER 28480 0160--3879
A7C18 0160-4084 B CAPACITOR-FXD ,1UF +-20% S0VDEL CER 28480 0160-4084
A7C1? 0180-0116 1 3 CAPACITOR-FXD &,8UF+-10% 35VDC TA 96289 150D4685XP03%5B2
A7C20 0130-0116 1 CAPACITOR-FXD &6.8UF+-10% 3IVDC TA $6289 130D685XP03GR2
A7C21 0160-2266 4 1 CAPACITOR-FXD 24PF +-5% S00VDC CER 0+-30 28480 0140-2266
A7C22 0160-2247 1 1 CAPACITOR-FXD 3,9PF +~ ., 25PF S00VDC CER 28480 0160-2247
A7(23 0150-0059 8 1 CAPACITOR-FXD 3.3PF +-,253P1 S00VDC CER 28480 0150- 0059
A7C24 0180~-0116 1 CAPACITOR-FXD &,BUF+-10% 3SVDC TA 3628% 150D685X9035B2
A7C25 0160~2224 4 1 CAPACITOR~FXD 1BOOPF +-5% 300VDC MICA 28480 0160-2224
A7C26 0160-2221 1 1 CAPACITOR-FXD 1300PF #-5% 300VDC MICA 268480 0160-2221
A7C27 0160-2227 7 1 CAPACITOR~FXD 2400PF +-5% J00VDC MICA 28480 01602227
A7C28 0160-2437 1 1 CAPACITOR-FDTHRY SO000PF +8D -20X% 200V 208400 0160-2437
A7CR1 0122-0072 b 1 DIODE-VVC 2.2PF 5% C3/Ca5-MIN=4.5 04713 BE10SB
A7I1 1250-06%0 [ 4 CONNECTOR-RF SME M SGL-HDLE-FR S0-0HM 28480 1250-06%0
A7J2 1250-0490 & CONNECTOR-RF SME M SGL-HOLE-FR 50- OHM 284480 1230-0690
A7L1 71400158 6 3 INDUCTOR RF-CH-MLD 1UH 10X ,105DX.26LG 20480 ?140-01589
A7L.2 a8o5680-80005 | 9 1 COIL-OSCILLATOR 28480 85680-80005
A7ZL ?140-0158 6 INDUCTOR RF-~CH-MLD 1UH 10% ,105DX,26LG 28480 2140-0158
A7L.4 ?140-0158 b INDUCTOR RF-CH-MLD 1UH 10% .105DX.26L6G 28480 21400158
A7LS ?100-28%1 4 2 INDUCTOR RF-CH-MLD S5ONH 10X .105DX.256LG 28480 ?100-2891
A7L.6 ?100-2247 4 2 INDUCTOR RF~CH-MLD 100NH 10X .105DX.26LG 26480 7100-2247
A7L7 9100-2891 4 INDUCTOR RF--CH-MLD SONH 10X .105DX.26LC 28480 ?100-28%1
A7L8 ?100~2247 4 INDUCTOR RF--CH-MLD 100NH 10X ,105DX,26LG 28480 ?100-2247
ALY ?140-012% 1 2 INDUCTOR RF-CH-MLD 220UH 5% ,166DX, 38506 28480 9140-0129
AZL.10 ?140-0129 1 INDUCTOR RF-CH-MLD 220UH 5X% .166DX.3B5LG 28480 ?140-0129
A7ZL1I1 ?100-22%51 0 1 INDUCTOR RF-CH-MLD 220NH 10X .105DX.26LG 28480 ?100-2251
A7ZL12 2100~1634 1 1 INDUCTOR RF~CH-MLD 7BUH S% .166DX,.385L6 28480 71001634
A7L13 9100-1620 ] 1 INDUCTOR RF--CH-MLLD 15UH 10% .166DX.385LG 284810 ?100-1620
A7L14 ?100-1635 2 2 INDUCTOR RF-CH-MLD 91UH SX .166DX.385LG 28480 9100-1635
A7L1S BS680-80007 | 1 1 INDUCTOR 60 UH 28490 856B0-80007
A7L16 ?140-0210 1 1 INDUCTOR RF--CH-MLD 100UH SX% .166DX.385LG 284400 ?1490-0210
A7L17 BS680~-80006 | 0 1 INDUCTOR 42 UH 28480 85680-B0006
A7L18 21001635 2 INDUCTOR RF-CH-MLD 91UH S% .166DX,385LE 28480 210014635
A7Q1 1054~0345 8 1 TRANSISTOR NPN 2NS179 SI TO-72 PD=200MW 04713 2N5179
A7Q2 180540686 L] 2 TRANSISTOR NPN 81 TO-72 PD=200MW FT=4GHZ 28480 1654--0606
A7Q3 1854-0686 9 TRANSISTOR NPN SI TO-72 PD=200MW FT=4GHZ 28480 1854-0686
A7R1 0757-0424 7 1 RESISTOR 1.1K 1% ,123W F TC=0+-100 24546 C4m1/B-T0~1101;F
A7R2 0698-3447 4 S RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0-422R -F
A7R3 NOT ASSIGNED
A7R4 NOT ASSIGNED
A7RS 06983439 4 4 RESISTOR 178 1X ,125W F TC=0+-100 24546 C4-1/8-T0-178R-F
A7Rb 07570180 2 2 RESISTOR 31.6 1X .125W £ TC=0+-100 28480 07570180
A7ZR7 0698-3439 4 RESISTOR 178 1% .125W F TC=0+~108 24546 C4-1/8-TO-178R~F
A7RB 07570401 0 3 RESISTOR 100 1X ,125W F TC=0+-100 24548 C4-1/8-7T0-101 -F
A7RY 07571094 b4 2 RESIGTOR 1.47K 1% .125W f TC=0+-100 24546 C4--1/8-T0-1471-F
A7R10 0698-343% 4 RESISTOR 178 1X .125W F TC=0+-100 243548 €4-1/8-T0D-17BR -F
A7R11 97570180 2 RESISTOR 31.6 1% ,125W F TC=0+-100 28480 0757-01680
A7R12 0678-3439 4 RESISTOR 178 1% ,125W F ¥FC=0+-100 24544 C4-1/8-T0~-178R-F
A7R13 0757-0416 7 2 RESISTOR 511 1% ,1254 F TC=0+-100 24544 C4-1/8-T0-511R~F
A7R14 06983447 4 RESISTUR 422 1% .125W F TC=0+-100 24546 C4-1/8-TN-422R-F
A7R1% 0757-03789 0 2 RESISTOR 11 1% .12%5W F TC=04-100 19701 MFAC1/78-T0~11R0~F
A7R16 0678-3447 4 RESISTOR 422 1% .125W F TC=D+~-100 24546 C4-1/8-T0-422R~F
A7R17 0757-0401 0 RESISTOR 100 1% ,12%W F TC=0+-100 24546 C4-1/8~-T0-101-F
A7R18 07571094 ? RESISTOR 1.47K 1% .125W F TC=0+-100 24546 C4--1/8-T0-1471-F
A7R19 8698~-3447 4 RESISTOR 422 1X 1258 F TC=0+-100 2454¢ Ca-1/8-T0-422R~F
A7R20 0797-0378 0 RESISTOR 11 1% ,128W F TC=0+~100 17701 MFAC1/8-T8-11R0-F

A7

*Indicates

factory selected value
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TABLE1. A7249 MHz PHASE LOCK OSCILLATOR, REPLACEABLE PARTS (2 OF 2)

Reference HP Part |c Q —_— Mfr
. . t Description Mfr Part Number

Designation Number (O \ p Code

A7R21 06903447 4 RESISTOR 422 1% .12%W F TC=0+~-100 24546 C4-1/8-T0-422R -F

A7R22 0757-0394 [1] 1 RESISTOR S1.1 1% 1254 F TC=0+-100 24546 C4-1/8~-T08-51R1~F

A7R23 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0~101 ~F

A7R24 07570442 9 1 RESISTOR 10K 1% .12%W F TC=0+-100 24546 C4-1/8-TG-10C2-F

A7R2S 0757-0416 7 RESISTOR 511 1X .125W F TC=0+¢-100 24546 C4-1/8-TO-G11R -F

MISCELLANEOUS PARTS
8670140001 | @ 1 EXTRACTOR PC 28480 86701~40001

*Indicates factory selected value
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A7 249 MHz PHASE TOa.( OSCILLATOR
085680-60013

P1
PIN SIGNAL TO/FROM FUBNLCDTCIKON
11 NC
7| NC
21 +5v E
8 | +i5v E
3| -8V E
g | -1sv E
4 | GND E
10 | GND E
5 | GND E
11 | enp E
6 | BND E
12 | §iowH: ABP4-6 A

® TUNE VOLTAGE FILTER

® POWER SUPPLIES

L9
220
+15VF
ci9
6.8
Pi-12
c
249MHZ
TUNE
Pi-4,5. 6
10, 114

SERIAL PREF!IX: 2408A
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A8 249 MHz PHASE LOCK, CIRCUIT DESCRIPTION

The frequency from A18 275 MHz Phase Lock Oscillator (16 MHz to 38.5 MHz) is divided in A8 249 MHz
Phase Lock to produce one of the two frequency inputs to a Phase/Frequency Detector. The other input is a 4
MHz reference signal (20 MHz divided by 5) from A16 20 MHz Reference. If the two inputs to the Phase/
Frequency Detector are out of phase, a control voltage is generated to force a change in the frequency of A7 249
MHz Phase Lock Oscillator until the inputs are in phase.

Reference - 5 (B)

A 20 MHz, — 10 dBm signal from A16 20 MHz Reference is amplified by Q1, Q2, and associated circuitry, and
the level is shifted to ECL at the collector of Q2 (TPS5). The ECL 20 MHz signal goes to the divider U4 pin 7 and
is divided by 5. The ECL 4 MHz signal at U4 pin 2 is the reference (REF) signal to the Phase/Frequency
Detector.

Variable Modulo Frequency Divider (A)

The Variable Modulo Frequency Divider provides a means to divide by numbers that are not integers (e.g.,
3.125, 5.875, etc.). This results in a better signal-to-noise ratio in the phase-locked oscillator, since the signal-to-
noise ratio is directly proportional to the divide number in phase lock circuits.

The 16 —38.5 MHz, — 10 dBm input to the Variable Modulo Frequency Divider is the result of mixing the signal
from A7 249 MHz Phase Lock Oscillator with 275 MHz in A18 275 MHz Phase Lock Oscillator, where the
lower sideband, 16 —38.5 MHz, is filtered off and sent to A8. C24, C25, and L1 provide further low-pass
filtering. Q3 and associated circuitry buffer the 16 —38.5 MHz to ECL level on the collector of Q3 (TP6),
providing clock pulses to binary counter U5 pin 13 and D flip-flop U8B pin 11.

Hex D flip-flop U15 is connected to the Instrument Bus and latches data bits 10 through 15 from A15 Control-
ler when the LLDD line is pulled low. Data bits 13 through 15 are latched and go through the TTL to ECL Level
Shift (RS through R10 and R14 through R16) to the three low-order D inputs of US. The high-order D input is
always at ground (high). Data bits 10, 11, and 12 are latched and go to binary rate multiplier U14 inputs D,, D,,
and D.. D,, D,, and D, are tied to ground (low).

At the start of the count cycle, US is loaded from the Data Latch U15 and counts up (SELI low, SEL2 high).
When the count reaches 1110, U13A pin 3 and U13B pin 14 (which are wired OR) go low, driving U6B, which is
used as an ECL-to-TTL buffer. U6B pin 15 drives the CLK input at U14 pin 9. At count 1111, U5 pin 4 (carry
out) goes low and the carry out is connected to NOR gate U10C pin 10. If U5 is allowed to continue counting, it
will cause NOR gate U10D pin 12 to go low. Therefore, one of the following events will occur: (1) U5 starts at
its pre-load number and counts to 1111 (U10C pin 10 goes low); or (2) US starts at its pre-load number and
counts one count past 1111 to 0000 (U10D pin 12 goes low). U14 selects the signal (U10C pin 10 or U10D pin 12)
that will be used to reset U5 and start over through U13C. U14 pin 5 will pulse n times for every 8 of its clock
pulses, wheren = (D;x2°) + (D, x2') + D,. If Ul4 pin 5 is high, the carry out from U5 will reset US. If this pin
is low, 0000 (carry out plus 1) will reset US. U13C, U10C, and U10D are arranged so that the selected reset
signal is at U10A pin 2. The signal goes to the D input (pin 10) of flip-flop U8 and is clocked through on the
next pulse of the main clock. The divided signal out is then at U8 pin 14, and US is reset because SEL2 (U5 pin
7)is low,

The 16 to 38.5 MHz input from A18 275 MHz Phase Lock Oscillator is divided in the Variable Modulo
Frequency Divider to provide one of the frequency inputs to the Phase/Frequency Detector. (The other input is

A8 1
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4 MHz from the Reference + 5 circuit.) The signal is divided according to the following equation:
N =9 - M + 0.125P

where N is the divide number, M is the number obtained by the M0, M1, and M2 outputs of U15, and P is the
number obtained by the P0, P1, and P2 outputs of U15. MO through M2 are inputs to US, and PO through P2
are inputs to U14. For the frequency range 16 to 38.5 MHz, M is never 6 or 7.

Table 1 gives N, M, and P for some selected frequencies:

TABLE1. N,M,AND P NUMBERS FOR SELECTED FREQUENCIES

Frequency (MHz) N M P
16.0 4.000 5 0
19.5 4.875 5 7
23.0 5.750 4 6
36.0 9.000 0 0
38.5 9.625 0 5

The M and P numbers for a specific frequency of the 249 MHz Phase Lock Oscillator may be displayed on the
CRT. Press . The diagnostic data is displayed in the upper left-hand corner of the CRT as shown in
Figure 1. A description of each number is given in Table 2.

ﬁ REF .0 dBm ATTEN 10 dB

/d 323 KT iit_w
10 48 430
297
27 3] 4 0
3100080
| conter
SO07| MHz
CENTER 507 MMz SPAN 1000 Mz
RES BW 3 Mz VBW 1 MHz SWP 20 msec

FIGURE1. CRT DISPLAY SHOWING LOCATION OF DIAGNOSTIC DATA

TABLE2. EXPLANATION OF DIAGNOSTIC NUMBERS

Number Description

325 LSB, SO MHz VTO DAC

438 MSB, 50 MHz VTO DAC

297 YTO DAC

27 Harmonic, 20 MHz Reference
3 M number
4 P number
0 No Second LO shift
5100000 50 MHz VTO reference frequency (5.1 MHz)
2489000000 249 MHz PLO frequency (248.9 MHz)
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Phase/Frequency Detector (C)

The divided signal from the Variable Modulo Frequency Divider goes to the clock input of U3A. The divided
REF signal from the Reference + 5 goes to the clock input of U3B. The D inputs of the flip-flops are tied to
ground through R21 and are held high. The active low (LQ) outputs of the f lip-flops are tied to the inputs (pins
7 and 8) of NOR gate U1A, and the resets are tied to the output, UIA pin 3. The first low-to-high transition to
either the flip-flop U3A or the REF flip-flop U3B sets the active high (Q) output of that flip-flop high. The
active low output remains low until the second flip-flop is set; then NOR gate U1A resets both flip-flops. Thus,
the signal that leads in phase will have a pulse on the active high and active low outputs of its flip-flop, and the
pulse length will be proportional to the amount of phase lead.

Lock Indicator (D)

The active low output (pin 3) of U3A and the active low output (pin 14) of U3B are inputs to NOR gate U1C.
The remaining outputs (U3A pin 2 and U3B pin 15) are inputs to NOR gate U1B. When the loop is locked, the
PILOT divided signal and the REF divided signal are in phase, the active high outputs of the flip-flops are in
phase, and the active low outputs are in phase (but opposite in state to the active high outputs). The outputs of
U1B and U1C are wired OR, so when the loop is locked, one or the other of the gates is high. When the loop is
unlocked, the gates are no longer in phase, so the output goes low an average of half the time. This output goes
to U6A pins 5, 6, and 7. A low on the inputs to U6A causes pin 1 to go high, and a TTL high on the base of Q5
lights LED indicator DS1 to give a 249 MHz UNLOCKED indication. A low on pins 5, 6, and 7 of U6A gives a
corresponding low on output pins 2, 3, and 4, activating the positive feedback circuit R24, R23, and C9 to
increase the high-to-low transition speed. When the loop is unlocked, the HUL2 signal is sent to A12 RF Section
Interface.

Loop Amplifier (E)
The active high or active low outputs of U3A and U3B are summed at the bases of differential pair Q6, Q7. The

amplified signals are connected to comparator U7 to produce the 249 MHz TUNE signal to A7 MHz Phase
Lock Oscillator.

A8 3
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A8 249 MHz PHASE LOCK, TROUBLESHOOTING

The 249 MHz Phase Lock assembly is used to produce steps of either 500 kHz or 4 MHz in the Center
Frequency of the analyzer.

If the 249 UNLOCK message is flashing or a constant center frequency offset of a multiple of 500 kHz or 4
MH2z exists, start the troubleshooting procedure with this assembly.

First, turn on the Diagnostic Function by keying in KSR ( ). The last line is the programmed fre-
quency of the 249 MHz PLO. A Tee connector can be placed in the 249 MHz loop and the actual frequency can
be counted. The second and third numbers in the fourth row are the M and P numbers used in the Variable
Modulo Frequency Divider (A).

Verify the waveforms shown on the schematic. The following procedure simplifies troubleshooting of the

Variable Modulo Frequency Divider. Jumper A15TP8 (STS) to A15TP11 (T1) and push . Remove cable 1
from A16J6 and connect cable 86 from A8J2 to A16J6. This inputs a constant 20 MHz signal to the Variable
Modulo Frequency Divider.

Table 3 lists the instrument settings necessary to exercise the circuitry on this assembly. Verify that the M and P
inputs are the same as those shown by KSR. The frequency readings at TP1, 2, and 4 are taken by using a 10:1
oscilloscope probe into the high impedance input of a frequency counter. A 1:1 probe causes excessive loading
of the ECL circuitry. The frequency at TP4 is 20 MHz divided by N, where N = 9 — M + .125P. During this
test, the Loop Amplifier (E) output, TP7, is at its extremes. It is +4V when TP4 is less than 4 MHz, and + 18V
when TP4 is greater than 4 MHz.

TABLE3. M AND PNUMBERS FOR VARIABLE MODULO FREQUENCY DIVIDER

Center Frequency Frequency Span M P TP1,2,4 TP7
(MHz) (MHz) (MHz) (V)

1.6 50 1 0 2.500 +4

5.6 50 2 0 2.857 +4
13.6 50 4 0 4.000 -

17.6 50 0 0 2.222 +4

14.1 50 5 7 4.103 +18

18.0 100 kHz 0 4 2.105 +4

19.0 100 kHz 0 2 2.162 +4

19.5 100 kHz 0 1 2.192 +4
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TABLE4. A8249 MHz PHASE LOCK, REPLACEABLE PARTS

Reference HP Part |c Q e Mfr
hper t Description Mfr Part Number
Designation | Number |D \ p Code
AB 85680-60123| 0 1 249MHZ PHASE LLOCK 28481 85680-60123
ABC1H 01602055 9 12 CAPACITOR~FXD ,01UF +80-20% 100UDC CER 28480 01602055
ABC2 01602055 9 CAPACITOR-FXD .01UF +80-20% 100DVDC CER 28480 0160-2055
ABL3 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 01602055
ABC4 0160-2055 ? CAPACITOR-FXD .01UF +80--20% 100VDC CER 20430 0160-205%
ABCS 01460-2055 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 01602055
ABCSH 01602055 ? CAPACITOR-FXD ,01UF +B0-20% 1D0VDC CER 28480 0160-205%5
ABCY 01602055 ? CAPACLITOR-FXD .01UF +80-20% 160UDC CER 284810 0160-205%
ABCa 01602055 ? CAPACITOR-FXD .91UF +B0~-20% 100VDC CER 28480 01602055
ABCY 01460-0127 2 1 CAPACITOR~FXD 1UF +-20X% 25VUDC CER 28480 0160- 0127
ABC10D 0140-0198 8 4 CAPACITOR-FXD 200PF +-5% 300VDC MICA 72136 DMISF201T0300WVICR
ABC1L 0140-0198 5 CAPACITOR~FXD 200PF J00VDC MICA 72136 DMISF201J0300WVICR
ABC12 0140-0198 5 CAPACITOR-FXD 200PF +-5X 300VDC MICA 72136 DMISF2017030 0WV1CR
ABLCI3 0140-0198 ) CAPACITOR~FXD 200PF +-5% 300VDC MICA 72134 DMIGF201J0300WVICR
ABC14 0160-2055 ? CAPACITOR-FXD ,D1UF +00-20% 100VUDC CER 28400 01606 -2055
ABCIS 0160-2055 9 CAPACITOR~FXD .D1UF +80-20% 100VDC CER 28480 014602055
AlcC16 0160-2201 7 4 CAPACITOR-FXD S1PF +-5% 300VDC MICA 28460 0160-2201
AtC17 0i60-0161 4 2 CAPACITOR-FXD .01UF +~10% 200VDC POLYE 26460 0160-0161
ABC21 6180-0100 3 1 CAPACITOR-FXD 4.7UF+-10% 35VUDC TaA 56289 130D475X9035R2
agcaz 0160-2201 7 CAPACITOR-FXD S1PF +~5% 300VDC MICA 28480 0160-2201
ABC23 01600161 4 CAPACITOR-FXD .01UF +-10% 200VDC POLYE 28480 0160-0161
ABL24 0160-2201 7 CAPACITOR-FXD S1PF +-5% 300VDC MICA 268480 01602201
ABC2Y 0160-2201 7 CAPACITOR-FXD S1PF +-5% 300VDC MICA 28400 0160-2201
ABC26 0160-2095 ? CAPACITOR-FXD ,Q01UF +80--20X% 100VDC CER 28480 01602055
ABCZ27 01403879 ¥4 1 CAPACITOR-FXD , 01UF +-20% 100VDC CER 268480 0160-3879
AOC28 01602202 8 1 CAPACITOR-FXD 75PF +-8Z 300VDC MICA 28480 0160~-2202
ABCZ29 01602203 ? 1 CAPACITOR-FXD 91PF +-3% 300UDC MICA 0+70 £B400 01602203
ABC3Y 0160-2035 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER ~ 26480 01602055
A3DS1 1220-0486 6 1 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVYR=SV 28480 5082-4684
ABJ1 12500690 [ 1 CONNECTOR-RF SMEB M SGL-HOLE-FR S0-0HM 28480 12500690
ABL1-
ABL.3 NOT ASSIGNED
ABL 4 00958--80011 | & 2 FILTER COIL EBLUE 23480 03558-80011
ABLS 0955880011 | & FILTER COIL BLUE 28480 08558-80011
ABQ1 1B853-0007 7 2 TRANSISTOR PNP 2N3251 0X TD-18 PD=360MW 04713 2N3251
ABR2 1853-0097 7 TRANSIOTOR PNP 2N3251 SI T0O-1B PD=340MW 04713 2N3291
ABR3 1853-0018 o 1 TRANSISTOR PNP 51 TO-72 PD=200MW FT=1GHZ 28480 1853~-0018
ABQR4 NOT ASSIGNED
ABQS 1854-0404 0 1 TRANSISTOR NPN SI TO-18 PD=360MW 28480 18%54-0404
ABQS 1854-0023 9 2 TRANSISTOR NPN SI TO-18 PD=I60MW 28480 18054-0023
ABG7 1854-0023 ? TRANSISTOR NPN SI TD-1B PD=340MW 28480 168%54-0023
ABR1-
ABRAD NOT ASSIGNED
ABRA1 0757 -0401 0 1 RESISTOR 100 1% .12%W F TC=0+ 100 24544 C4-1/8-T0-101-F
ABTP1 03600124 3 7 CONNECTOR-SGL. CONT PIN ,0A4-IN-BSC~5Z RND 28480 0360-~0124
ABTP2 03600124 3 CONNECTOR -SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
ABTP3 035600124 3 CONNECTOR-SGL CONT PIN .04- IN-BSC-B8Z RND 28480 03600124
AOTP4 0360-0124 3 CONNECTOR~SGL CONT PIN .04 -IN-BSC--SZ RND 28480 0360-0124
ABTPS 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-5Z RND 28480 0360-0124
ABTPS 0360-D124 3 CONNECTOR-SGL CONT PIN ,04-IN-K5C-8Z RND 28480 0360-0124
ABTP7 0360-0124 3 CONNECTOR~-SGL CONT PIN .04~-IN-BSC-SZ RND 20480 0360-0124
ABUL 1920--0802 1 3 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
ABU2 1810-0204 & 3 NETWORK~RES 8-SIP1.0K QHM X 7 01121 a0ua102
ABU3Z 18200817 8 2 IC FF ECL D-M/S DUAL 04713 MC10131P
ADU4 1820-1383 8 1 1C CNTR ECL BCD POS-EDGE-TRIG 04713 MC10138L
ABUS 1820-0821 4 1 IC CNTR ECL BIN UP/DOWN SYNCHRO 04713 MC101360L
ABUG 18200807 & 1 IC GATE ECL OR DUAL 3-INP 04713 MC1ei10P
ABU? 1B826-1007 2 1 IC DPF AMP PRCN 8-T0-99 PKG 20480 1826-1007
ABUS 1820-0817 B 1C FF ECL D-M/S DUAL 04713 MC10131F
ABUY 1810-0204 & NETWORK -RES 8-SIP1.0K OHM X 7 g1121 208A102
ABLI1O 18200802 1 IC GATE ECL NOR QUAD 2-INP 04713 MC10102P
ABU11 1820--0801 0 1 IC GATE ECL OR-NGR QUAD 2-INP 04713 HCcio101pP
AjU12 1810-0204 & NETWORK-RES B-SIP1.0K OHM X 7 01121 208A102
ABUIZ 1820-0802 1 IC GATE ECL NOR QUAD 2 - INP 04713 MC10102P
ABU14 1820-0744 0 1 IC CNTR TTL BIN SYNCHRO POS-EDGE~TRIG 01295 GN7497N
ABUIS 1820-1196 B8 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74L.5174N
MISCELLANEQUS FARTS
06701--4000% | 9 1 EXTRACTOR PC 28480 86701-40001

*Indicates factory selected value
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RF SECTION

A8 249 MHZ PHASE
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P1 -10 DBM 9
FROM A16 J1 NC— 1A
20 MHZ NC~==D C1 (£ 2) NOTE 7
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3! -s5.2v F
9 | ~5.2v F
4 | +5.2v F |
10 | +5.2v E
5 | GND F
11 | GND F
6 | 249 MHZ TUNE | A7P1i-12 E -
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FIGURE 4. A8 249 MHZ PHASE LOCK, SCHEMATIC DIAGRAM
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RF SECTION

A9 PILOT SECONDIF AMPLIFIER, CIRCUIT DESCRIPTION

A9 Pilot Second IF Amplifier contains a Low-Pass Filter, a common-emitter Amplifier, and a 269 MHz Band-
pass Filter. The Low-Pass Filter has a cutoff of approximately 500 MHz and gives less than 1 dB loss at 269
MHz. The amplifier has a gain of 19 dB and the Bandpass Filter has an insertion loss of 5 dB, giving the
assembly an overall gain of 14 dB.

Amplifier (B)

The common-emitter amplifier consists of Q1 as the amplifier and Q2 for active bias. Capacitors C6, C8, C13,
and C14 serve as high frequency bypass elements. Inductor L3 and capacitor C7 transform the output impe-
dance of Q1 to 502, which couples into the 269 MHz Bandpass Filter through the tapped inductor L4.

269 MHz Bandpass Filter (A)
The 269 MHz Bandpass Filter has a 3 dB bandwidth of approximately 23 MHz. The filter is made of L4, C9,
L5, C10, L6, C11, L7, C12, and coupling capacitors made of traces on the printed circuit board. The shielding

strips between the resonators serve to reduce inductive coupling from one section to another. The tapped
inductors L4 and L7 transform the impedance to 509 for the filter.

AS/A10 1



RF SECTION

A10 PILOT THIRD CONVERTER, CIRCUIT DESCRIPTION

A10 Pilot Third Converter consists of a Balanced Mixer, two transistor amplifiers, and a Low-Pass Filter. The
signal from A7 249 MHz Phase Lock Oscillator is mixed with the signal from A9 Pilot Second IF Amplifier to
produce the 20 MHz signal to the A6 YIG-Tuned Oscillator Phase Lock. The Balanced Mixer has a conversion
loss of 8 dB and the gain of the two-stage amplifier is 30 dB, which yields an overall gain of 22 dB.

Balanced Mixer (C)

The 249 MHz signal from A7 is applied to the LO port of the Balanced Mixer at a level of approximately +5
dBm. The level of the 269 MHz signal from A9 is between —42 dBm and —32 dBm. The output from the
Balanced Mixer is the difference frequency, 20 MHz. The Balanced Mixer has a conversion loss of approxi-
mately 8 dB.

Amplifier + 30 dB Gain (B)

The 20 MHz amplifier consists of transistors Q1 and Q2 as cascaded, common-emitter amplifiers. The first
stage has a voltage gain of about 8, which is determined by R4, L3, and Q1. Capacitors C2 and C3 are bypass
elements. The second stage has a voltage gain of approximately 4, which is determined by R9, R10, and Q2.
Capacitors C5 and C7 are bypass elements.

Low-Pass Filter (A)
C8, L1, C9, L2, and C10 form the output Low-Pass filter. The filter has a cutoff frequency of approximately 55

MHz and less than 1 dB loss at 30 MHz. The filter attenuates the 269 MHz Second IF signal and the 249 MHz
LO signal from the desired 20 MHz signal being sent to A6.

2 A9A10




RF SECTION

TABLE1. A9PILOT SECOND IF AMPLIFIER, REPLACEABLE PARTS
Reference HP Part |c Q s Mfr
ihper t Description Mfr Part Number
Designation Number |D Y p Code
AP Bo680-60140 | 1 1 PILDY SECOND If AMPLIFIER 28480 B5630-60140
APC1 0160~-3873 1 3 CAPACITOR-FXD 4.7PF +-.5PF 200UDC CER 26480 .0160~3873
APC2 01460-3874 2 1 CAPACITOR-FXD 10PF +-,5PF 200VDC CER 2B480 0160-3874
ARG 0160-3873 1 CAPACITOR~FXD 4.7PF +-,SPF 200VDC CER 26480 0160-3B73
APC4 0140-3373 1 CAPACITOR -FXD 4.7PF +~,5PF 200VUDC GER 203480 0160-3873
APCS 0140-3446 B 2 CAPACITOR-FXD 100PF +-10% 1KVDC CER 2840890 0160-3466
A7CE 01602085 ? 2 CAPACITOR-FXD .01UF +80-20% 100YDC CER 28400 0160-2055
A7 0160-2261 9 1 CAPACITOR-FXD 15PF +-5% S90VDC CER 04-3D 28480 01602261
APCO 0160834606 ) CAPACITOR-FXD 100PF +-10% 1KVDC CER 28400 0160-3466
AYLCY 0121-0493 3 ] CAPACITOR-V TRMR-AIR 1.7-11PF 175V 74%70 1870306125
APCLO 01210493 3 CAPACITOR -V TRMR-AIR 1.7-11PF 175y 74970 187-0306-125
APCI 0121-0493 3 CAPACITOR-V TRMR-AIR 1,7-11PF 175V 74870 187-0306-125
ARCI2 0121-0493 3 CAPACITOR-V TRMR-AIR 1.7-11PF 1750 74970 187-0306-125
AP13 0160-2055 9 CAPACITOR-FXD ,G1UF +8D0-20% 100VUDC CER 283480 0140 2055
APC14 0169-3456 &6 1 CAPACITOR-FXD 1000PF +-10% 1KVUDC CER 26480 0160-34586
A?J1 12500690 b6 2 CONNECTOR-RF SMR M GGL-HOLE-FR S0-0HM 268480 1250-0690
APT2 1250~06720 [ CONNECTOR-RF SMB M SGL-HOLE-FR S0-0HM 20480 12500690
ALY 8568080009 | 3 2 INDUCTOR 3% NH 28480 8$5680-B0009
APL2 856806-80009 | 3 INDUCTOR 35 NH 20480 8568080009
APL3 ?100-2891 A 1 INDUCTOR RF-CH-MLD SONH 10% .105DX.26LG 28480 ?100- 2891
AL 4 85680-8001% | 1 2 TRANSF ORMER 28480 85680-80015
APLS B5480-800083 | 2 2 INDUCTOR 50 NH 28480 BS690-80000
APLS 85680-80009 | 2 INDUCTOR 50 NW 28489 B5600-80008
ARL7 8568080015 | 1 TRANSFORMER 208480 85 680-80015
APLB ?100--2247 4 1 INDUCTOR RF-CH-MLD 100NH 10% .105DX.26LC 28480 ?100-2247
AFMPL 8568000038 | ¢ 4 STRIP--SHIELDING 28400 B835680-00038
APMP2 BS&B0-00038 | 0 STRIP-SHIELDING 28480 8568000038
APMPI 0568000038 | 0 STRIP-SHIELDING 28480 8%680--00038
APHP 4 85680-00038 4§ 0 STRIP -SHIELDING 28480 8563000038
APR1 1894--0686 ] 1 TRANSISTOR NPN SI TO-72 PD=200MW FT=4GHZ 28480 1854 - 0486 »
ATQ2 1853-0451 5 1 TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 01295 2N3I799
A9R1 0757-0200 7 2 RESISTOR $.62K 1% .125W F TC=04-100 24546 C4-1/8-T0-5621-F
AIR2 07%57-0288 1 1 REGISTOR 2.09K 1% ,125W F TC=0+-100 19701 MFAC1/8-T0-9091-F
APR3 0757-0209 7 RESISTOR 5.62K 1% .125W F TC=0+-100 24546 C4-1/B~T0-S5621~F
APRA 0757-0414 7 1 RESISTOR 511 1% .125W F TC=0+-108 24546 C4-1/8-T0~S11R~F

*Indicates factory selected value
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RF SECTION

TABLE2. A10PILOT THIRD CONVERTER, REPLACEABLE PARTS
Reference HP Part (c| o A Mfr
: A t Description Mfr Part Number
Designation | Number |D Y p Code
AlD 8568060010 | 4 1 PILDT THIRD CONVERTER 29400 85680-60010
A18C1 01403456 & 2 CAPACITOR~-FXD 1000PF +~10% 1KVDC CER 28480 016063456
Al 0C2 0160-2053 ? b CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 0160-205%
A10C3 81460-2055 9 CAPACITOR-FXD ,01UF +80-20% 100VUDC CER 28480 0160-2053
A10Ca 01602095 9 CAPACITOR-FXD ,01UF +80--20% 100VUDC CER 28400 0160-205%
A10CS 0160~2055 ? CAPACITOR-FXD .01UF +80-20% 1¢0VDC CER 283480 01602055
A1D0CE 31603456 & CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 01560-3456
A10C7 03 60-2095 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 20480 0160-2055
A1DCB 01400170 7 1 CAPACITOR-FXD 39PF +-5% 300VUDC MICA 72136 DMISBEIP0T0300WVICR
At 0CY 0140~-0195 2 1 CAPACITOR-FXD 130PF +-5%Z 300VDC MICA 72136 DMISF131J0300WVICR
A10C10 NOT ASSIGNED
A10C11 0140-2055 ? CAPACITOR-FXD . 01UF +80-20% 100VDC CER 268480 0160-2059
AL0C12 0180-0197 8 1 CAPACITOR-FXD 2.2UF+-10% 20VDC TA 62687 150D225X9020A2
a0 PART OF W20
ATBT2 PART OF W21
A1 0J3 1250~06%0 & 1 CONNECTOR-RF SME M SGL-HOLE-FR S0-0HM 26480 1258-0690
Al0L1 ?2100-2252 1 2 INDUCTOR RF -CH-MLD 270NH 10% .105DX.26LG 28480 91002252
Al10L2 9100-2252 1 INDUCTOR RF~CH-MLD 270NM 107 ,105DX.26LEG 28480 21002252
A10L3 ?100-2250 9 1 INDUCTOR RF-CH-MLD 180NH 10% 10SDX.26LG 20480 2100-2250
A10L4 91400179 1 1 INDUCTDR RF-CH-MLD 22UH 10% ,166DX.380LG 20480 ?140-0179
A10Q1 1854-0247 9 1 TRANSISTOR NPN SI T0O-39 PD=1W FT=800HHZ 28480 1854-0247
A10R2 11540345 ] 1 TRANSISTOR NFN 2N5179 S1 TD-72 PD=200MW 04713 2N%G179
A10R1 0757-8416 7 2 RESISTOR S11 1% ,125W F TC=08+-100 24546 C4-1/8-T3-511R-F
#10R2 07572-0280 3 3 RESISTOR 1K 1% .12%4 F TC=0+~100 24544 CA-1/8-T0-1001~-F
A10R3 06783439 4 1 RESISTOR 178 1% .125W F TC=0+-100 24546 C4--1/8~TB-178R-F
A10RA 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0-10RO-F
A10RS 06783438 3 1 RESISTOR 147 1% 1254 F TC=0+-100 24546 Ca-1/8-T0-147R~-F
AL0RG 075702840 3 RESISTOR 1K 1% .125W F TC=0+- 24546 C4-1/8-T0-1001~F
A10R7 07570280 3 REGISTOR 1K 1% 1284 F 7 24546 C4--1/8-T0-1001-F
A10R8 0757-04146 7 RESISTOR 511 1% .12GW F 7TC 24544 C4-1/8-T0-511R-F
A10R?P* 0757-0346 2 2 RESISTOR 10 1% .128W F TC= 24544 C4-1/8-T0-10RD-F
Aa10R10 04757~ 0394 0 1 RESISTOR S1.1 1% ,125W F TC=0+-100 24546 C4-1/8-T0-51R1-F
A10U1 0955-0063 0 1 MIXER-DDUBLE BALANCE PWR INP=200MW; PK 283480 P955-0063

4 A9/A10
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A11 50 MHz VOLTAGE-TUNED OSCILLATOR, CIRCUIT DESCRIPTION

All 50 MHz Voltage-Tuned Oscillator (VTO) is used to tune the Pilot Third Local Oscillator +250 kHz
corresponding to the spacing between the lock points in A7 249 MHz Phase Lock Oscillator. This is accom-
plished by providing a reference frequency to the Phase/Frequency Detector of A21 275 MHz Phase Lock. The
reference frequency is either 5 (+0.75) MHz or 2.5 (+0.300) MHz, depending on the selected frequency span.
For spans >100 kHz but <1 MHz, the 50 (+7.5) MHz oscillator frequency is divided by 10; for spans of 100
kHz or less, the frequency is divided by 20. For spans greater than 1 MHz, the VTO is not swept; the sweep is
applied to A23A1 YIG-Tuned Oscillator (the first LO).

The frequency to which the 50 MHz oscillator is tuned is determined by the output of the Summing Amplifier,
whose inputs are the 50 MHz SWEEP and 50 MHz TUNE signals from A22 Frequency Control. For sweep
times of 10 sec or longer, the Slow Sweep Filter is switched into the circuit to filter off low-frequency compo-
nents (on the 50 MHz SWEEP and 50 MHz TUNE lines) which in the most narrow bandwidths (30 Hz and 10
Hz) might cause spurious responses.

Shaping Network (B)

The Shaping Network is composed of a Summing Amplifier and a Shaping Attenuator. The 50 MHz TUNE
and 50 MHz SWEERP lines, received from A22 Frequency Control, are summed through R43 and R46. The
ratio of these resistors is such that the frequency of the 50 MHz oscillator varies at the rate of 1.1 MHz per volt
on the 50 MHz TUNE line and at the rate of 1.0 MHz per volt on the 50 MHz SWEEP line when the shaping
network is properly adjusted. The gain around U6 is set by R45 and GAIN adjustment R9. The output is offset
by the action of R47, R48, and OFFSET adjustment R10. C14 heavily filters the offset voltage. R9 sets the
overall sensitivity of the oscillator, and R10 offsets its frequency.

The output of the Summing Amplifier is shaped by the Shaping Attenuator to fit the characteristics of the 50
MHz Oscillator tuning diodes CR15 and CR16. R18 through R28, R71, R17, and CR2 form a voltage divider
setting the voltages at which diodes CR3 through CR14 and CR18 turn on. When the output of U6 is at its high
end, corresponding to the 50 MHz Oscillator being tuned to its upper end around 57.5 MHz, all these diodes are
turned off and the signal passes unattenuated through the Shaping Attenuator. As the oscillator is swept down
in frequency, the voltage from U6 is swept down and successive diodes turn on, starting with CR14. As diodes
are successively turned on, the attenuating action of R29 through R40 and R72 against R41 and R42 tends to
pull back on the downward movement of the output voltage. As the Shaping Attenuator begins to act, the gain
through it is controlled by SHAPING ATTN adjustment R42. The points at which the diodes turn on are
adjusted by SHAPING OFFSET adjustment R17 and POSITIVE SUPPLY adjustment R6 in the Power Sup-
plies. CR2 is always on and compensates the remaining diodes for temperature variations.

Slow Sweep Filter (A)

The output of the Shaping Network passes through the Slow Sweep Filter. This filter is turned on for instrument
sweep times of 10 seconds or greater. Q4 is a unity gain amplifier. When the filter is off, Q4 shorts out R64 so
that US drives C24 directly, and no filtering takes place. When the filter is on, Q4 is open, and the action of R64
and C24 filters the signal. The filter is controlled by the HFLT line from A22 Frequency Control. To turn the
filter on, HFLT goes high. This puts current through R14 to saturate Q6, which pulls current through R16 to
saturate Q7. Q7, in turn, puts current through R61 to saturate Q5. This pulls the gate of Q4 to — 15V, turning it
off and allowing R64 and C24 to act as a filter. The filter is turned off by a low signal on HFLT, which turns off
Q6, Q7, and Q3, allowing R59 to pull the gate of Q4 to the voltage of the source. This turns Q4 on, thus
shorting out R64 and disabling the filter.

50 MHz Oscillator (C)

The 50 MHz Oscillator frequency is set by the tank circuit made up of L4 and tuning diodes CR15 and CR16.
As the voltage on the line to the diodes is lowered, their capacitance is increased, thus lowering the frequency of
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oscillation. The range of the oscillator is 50 (% 7.5) MHz. L6 and C23 isolate the tank from the tuning circuitry
at the frequency of oscillation. C18 couples the tank to the transistor Q3. Q3 operates in common-base configu-
ration with its collector driving the tank, and C19 and C20 forming a voltage divider to feed back some of the
signal to the emitter. This signal also goes to the Buffer Amplifier composed of Q2, R49, and R50. R8, C6, C16,
L3, R52, and RS5 properly bias Q3. R51, R57, C7, and C17 properly bias Q2. R56 biases CR17, which
compensates CR15 and CR16 for temperature variations.

Divide By Two (D)

The Divide By Two circuit receives the signal from the 50 MHz Oscillator. ECL NOR gate U2C acts as a limiting
amplifier, producing ECL output levels to drive the flip-flop U3A, which divides the frequency by 2. R65, R66,
and C26 feed back a voltage to bias the amplifier to the center of the ECL voltage range (approximately
—1.3V). R68 and R69 attenuate the divided signal as it is sent to A17 Frequency Counter. R67, R70, R68, and
R69 properly bias the ECL outputs.

Divide By Five OrTen (E)

The Divide By Five Or Ten circuit contains a Divide By Two circuit (U1A) and a Divide By Five circuit (U1B).
The Divide By Two circuit is connected to an output of the previous Divide By Two circuit. U1A is either
bypassed or used, as selected by the switch composed of NOR gates U2A, U2B, and U2D. The signal selected
by the switch is then divided by 5 and sent to A21 275 MHz Phase lock, which locks onto it as its reference. The
net result of all the divisions is to divide the 50 MHz Oscillator output frequency by 10 or 20. Division by 10 is
used for spans greater than 100 kHz, and division by 20 for spans of 100 kHz or less. This gives frequencies
centered about 5 MHz or about 2.5 MHz. The division used is controlled by the HDIV line from A22 Frequency
Control. R11, R12, and R13 translate the TTL levels to ECL levels to control U2D. When HDIV is high, U2D
disables U2B and enables U2A, thus selecting the output of Divide By Two circuit, UIA. When HDIV is low,
U2D disables U2A and enables U2B, thus bypassing this Divide By Two circuit and directly selecting the output
of the first Divide By Two circuit, U3A. R4, R44, R58, R60, R63, and R73 properly bias the ECL outputs used.

Power Supplies (F)

The Power Supplies circuit supplies regulated current to both the Shaping Network and the 50 MHz Oscillator.
R1 supplies current to reference diode VR1, whose voltage is filtered by R2 and C3 and fed to U4. The output
voltage is set by R7, RS, and the POSITIVE SUPPLY adjustment R6. CS provides further filtering, and CR1
compensates for temperature variation of the diodes in the shaping network. Q1 increases the current capability
of the supply, and R3 limits the current for momentary short circuits.
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TABLE1. A1150 MHz VOLTAGE-TUNED OSCILLATOR, REPLACEABLE PARTS (1 OF 3)
Reference HP Part |c Q S Mfr
. g t Description Mfr Part Number
Designation Number |D Y p Code
Al1l g456680-60017 | 1 1 SOMHZ VOLTAGE -TUNED OSCILLATOR 284830 B5630~60017
A11C1 01602055 9 17 CAPACITOR~FXD .01UF +80- 20% 1080VDC CER 20490 01602055
AlIC2 01800116 1 1 CAPACITGR -FXD & . BUF+ -10% 33VDC Ta 56289 150D6BESXR0IBRE2
A11C3 0180-0229 7 3 CAPACITOR-FXD 33UF+-10% 10VDC TA 56289 150D336X2010E2
Al1C4 0160-2035 @ CAPACITOR-FXD .01UF +B0-20%X 100VDC CER 284060 0160--2055
A11CS NOT ASSTIGNED
A11Ch 0180-1746 ) 2 CAPACITOR-FXD 1SUF+-10% 20VDC TA 56289 150D156X020E2
A11C7 0180~0229 7 CAPACITOR-FXD 33UF+-10% 10VDC TA 36299 150D336X9201002
A11C8 01560-2055 9 CAPACITOR-FXD .01UF +80-20%Z 100VDC CER 284890 0140-2055
A11CY 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 10G0VDC CER 20480 0160- 2085
AliC10 01801746 ki CAPACITOR-FXD 15UF+~10% 20VDC TA 56289 150D156X2020R2
Al1C11 01602055 9 CAPACITOR-FXD ,01UF +80-20% 100UDC CER 2004810 01662055
Al1CI2 0160-205%5 ? CAPACITOR-FXD .01UF +B0-20X%X 100VDC CER 28480 0160-2055
A11C13 016022055 g CAPACITOR-FXD .01UF +80~20% 100VDC CER 20480 01460-205%
A11C14 01603787 & 1 CAPACITOR-FXD 1UF +-10X% SOVDC MET-POLYC 28480 01&60-3787
A11C1S 0160-2055 1 CAPACITOR-FXD ,01UF +B80--20X% 100VDC CER 20480 0160-2055
Al11C16 01602055 N4 CAPACITOR-FXD ,O01UF +B8-20X 1D0VDC CER 20480 0160-20993
A11C17 0160-2055 9 CAPACITOR~FXD .01UF +80-20% 100VDC CER 28460 01&0--2055
Al11C18 0160-2261 9 1 CAPACITOR-FXD 13PF +-3%Z S04VDC CER D+-3) 28480 3160~2261
A11C19 11600949 b 1 CAPACITOR~FXD &68BPF +-85% 3C0VDC MICA 28480 01600949
A11C20 01602016 2 1 CAPACITOR-FXD 62PF +-5% 300VDC MICA 28480 0160-2016
Al11021 01602055 9 CAPACITOR-FXD .0G1UF +80--20% 180VDC CER 20480 014602055
Al1C22 014602055 9 CAPACITOR-FXD .D1UF 480 -20% 100VDC CER 28480 0160-2055
A11C23 0160-3456 b 1 CAPACITOR-FXD 1000PF +-190% {KVDC CER 28400 01603456
A11C24 01603402 2 1 CAPACITOR~FXD 1UF +-%% S0VDC MET~POLYC 28480 G160-3402
A11C25 0160-2055 9 CAPACITOR-FXD ,G1UF +60-20% 106VDC CER 20480 0160--205%
Al1C26 0160-2055 9 CAPACITOR-FXD .01UF +80-20%Z 100VDC CER 28480 0160-2055
A11C27 0160-2055 9 CAPACITOR-FXD .01UF +80-20%Z 100VDC CER 28400 0160-205%
A11C28 016040034 [¢] 2 CAPACITOR-FXD ,1UF +-20% S0UDC CER 28480 0160-4084
A11C29 0160-20%55 9 CAPACITOR~FXD .01UF +80-20% 100VDL CER 20480 0140~205%
A11C30 01604084 8 CAPACITOR~FXD 1UF +-20% S0VDC CER 23480 0160-4084
A11031 01808229 7 CAPACITOR-FXD 33UF+-10% 10VDC TA 54289 150D336X2010H2
Al11C32 01602053 P CAPACITOR-FXD .01UF +88-20% 100VDC CER 28480 0160-205%
A11C33 0160-2437 1 2 CAPACITOR-FDTHRU S000PF +80 -20X% 200V 28480 01602437
A11C34 0160-2437 1 CAPACITOR-FDTHRU S000PF 180 -20% 200V 28480 0160~-2437
A11CR1 1901 -0049 1 16 DPIODE~SWITCHING 30V S0MA 2NS DO-3% 28480 1901~0040
A11CR2 19010040 1 DIODE-SWITCHING 30V SG0MA 2NS DO -35 284010 1901-0040
A11ICR3 1901-0040 1 DIODE- SWITCHING 30V SOMA 2NS DO-3% 204840 190610040
A11CR4 1901-0D40 1 DICDE-BWITCHING 30V %OMA 2KR5 DO--35 28480 19010040
A11CRS 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DD-3% 28480 19010040
A11ICRSE 19201-0040 1 DIODLE ~-SWITCHING 30V S0MA NS DO-35 203480 1901-0040
A11CR7 1701-0040 1 DIODE~-SWITCHING 30V SOMA NG DO-3S 20480 1201-0040
AL1CRE 17201-0040 1 SWITCHING 30V S0MA 2NS DO-3% 23480 1901-0040
A11CRY? 19610040 1 SWITCHING 30V S0MA 2NS DO-35 28480 19010040
A1ICR10 19010040 1 GWITCHING 30V SO0MA 2NS DO-35 “g480 19861-0040
A11CR11 19010040 1 DIODE- SWITCHING 30V 50MA 2NS DO-3% 28480 19010040
A11CR12 1701-0040 1 DIODT-SWITCHING 30V SO0MA 2NS DO-~39 28480 1701-0040
A11CR1I 1901-0040 1 DIODE~SWITCHING 30V 50MA 2NS DO-33 20480 1901-0040
A11CR14 190810040 1 DIDDE~-SWITCHING 30V SO0MA 2N5 DO -35 Z3480 1901-0040
A11CR1S 0122-0300 3 2 DIODE--WWC 100PF 9X C2/C20--MIN=2 BUR=2QV 28400 01228360
A11CR16 01220300 3 DIODE -VVUC 100PF 3% C2/C20-MIN=2 BUR=20V 208480 0122-0300
Al1CR17 1901-004¢C 1 DIODE -SWITCHING 30V S0MA 2NS DO-3% 2u480 19010040
A11CR1B 17010040 1 DIODE ‘SWITCHING 33V SOMA 2NS D035 28480 1901-0040
A1 1250-06%0 3 a CONNECTOR-RF SME M SGL~-HOLE-FR S0-0HM 20480 12560690
AlL1T2 PART OF uWi1g
A11T3 1250-0690 13 CONNECTOR-RF SMI M SGL~HOLE-FR S0--OHM 28440 1250-0620
A11L1 91001618 1 3 INDUCTOR RF-CH-MLD &.&6UH 10% 28480 ?100-1618
AllL2 2100~-1618 1 INDUCTOR RF~CH-MLD S,6UH 10% 284480 ?100-1618
A1IL3 91001621 b 1 INDUCTOR RF-CH-MLD 18BUH 10% .15646DX.383LG 20480 ?100-1621
Al1LA 9100-2811 a 1 INDUCTOR 200NH 10X ,312DX1.014LC Q=160 264890 ?100-2811
A11LS ?100-1610 1 INDUCTOR RF-CH-MLD S.6&6UH 10% 20480 ?130~1618
AllLs 2140-0114 4 1 INDUCTOR RF-CH-MLD 10UH 10%Z .166DX.385%L6 28480 P140--0114
A11Q1 1854-0477 ? 2 TRANSIGTOR NPN 2N2222A S1 T0~-18 PD=500MW 04713 eNz222a
A1182 1854-0404 1] 1 TRANSISTOR NPN SI T0-18 PD=360MW 20480 1854--0404
A11Q3 18530819 0 1 TRANSIGSTOR PNP SI TO-72 PD=200MW FT=1GHZ 284890 1853-0018
A11R4 1855-0020 a 1 TRANSISTOR J-FET N-~CHAN D-MODE TO~-18 &I 20480 10%5~0020
A11Q5 18540477 7 TRANSIGTOR NPN 2NZE22A SI T0-18 PD=500MW 04713 2N2222A
A1106 18%54-0023 9 1 TRANSISTOR NPN SI T0-18 PD=360MUW 28460 18540023
ATIR7 18530451 3 1 TRANSISTOR PNP 2N37%% SI TO-13 PD=34L0MW 01275 AN3Z?99

*Indicates factory selected value
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TABLE1. A1150MHz VOLTAGE-TUNED OSCILLATOR, REPLACEABLE PARTS (2 OF 3)
Reference HP Part |c Q .. Mfr
: p Description Mfr Part Number

Designation Number |p| “tY serp Code

Al1IR1Y 7370278 ? 1 RESISTOR 1.78K 1% 1254 F TC=0+-108 24346 C4-1/8-T9~-1781 -F
A11IRZ 07%57-041b 7 2 RESISTOR S11 1% . 129W F TC=0+-100 V] C4-1/8-T0 -S11R-F
A11IR3 07570316 & 1 R GTOR 42.2 1% 1256 F T +-100 C4-1/8-TU-42R2 -F
Al1R4 0v757-0280 3 B RESISTOR 1K 1% .125W F TC=04-100 2845484 C4-1/8-T0-1001F
A1TIRS 7370442 P 2 RESIGTOR 10K 1% ,1285W F TC=0+4--100 24546 C4-1/B-T0~-1002-F
A11RG 2100-1739 [} 1 RESISTOR-TRMR SK 10% WW SIDE-ADJ 20-TRN 02660 3010P-502

AT1R7% 07%7-02€8 1 2 RESISTOR 9. 09K 1% .129W F TC=0+-100 19701 MFAC1/8-T0-92091~F
AL1R7x 0757-0443 0 3 REGISTOR 11K 1% .129W F TC=0+-100 24548 C4-1/8-T0~1102~F
A11R8 07597-0317 7 1 RESIGTOR 1.33K 17Z .12%W F TC=0+-100 24546 C4-1/8-T0-1331-F
A11IRY 2100-1972 3 1 RESISTOR-TRMR 20K 10% WW SIDE-ADT 20-TRN 02660 3010P-203

ATIRIO 21002850 8 2 RESISTOR -TRMR 10K 10X WW SIDE-ADJ 20-TRN 02660 3310P-103
A11IR11 0757-043% 4 1 RESISTOR 6.B1K 1% g 24546 Ca~1/8~T8-6811F
AlIR12 06980083 8 4 RESISTOR 1.96K 1% . 245406 C4-1/8-TO~1961 ~F
ATIR13 06980083 a REGSISTOR 1.96K 1% ,1205W F TC=0+-10C0 24544 C4-1/8-TD-1961~F
AliR14 0698-3160 8 3 RESISTOR 31.6K 1% . 12%W F TC=0+-100 243546 C4 -1/8-T0-3162F
AT1IR1S 47570442 9 RESISTOR 10K 1% ,12%W F TC=0+-100 24546 CA-1/B~T0~1002-F
Al1R16 0698~3160 8 RESISTOR 31,6K 1% .12%W F TC=0+-100 24544 C4-1/B-TO-3162-F
A11RL7 2100~179% -4 1 REGISTOR-TRMR S00 18% WW SIDE~ADJ 206-TRN 02660 3010P-501

A1IR1B 0757-03%4 (1] 1 RESISTOR 51.1 1% ,128W =100 24546 C4-1/8-T0-51R1 -F
A11R19 Q7970395 1 1 RESISTOR S6.2 1% .1285W F 0+-100 24546 C4-1/8-T0 HER2~F
A11R20 07570276 7 1 RESIGTOR 61.% 1% .125W 24344 C4-1/B-TO0-6192-F
Al 1R21 0757-0397 3 1 RESISTOR 688.1 172 .1254 24546 C4-1/8-T0- UR1~F
A11R22 0757-0378 4 1 RESIGTOR 79 14 .128W F 24546 C4-1/B-TO-75R0F
A1 1R23 0757-0399 S 1 REGISTOR 82.5 14 ,125W E 24546 C4-1/8-T082RE-F
ALIR24 0757-06400 ? 1 RESIGTOR 20.%2 1% . 129W F TC=0+-100 24546 C4-1/8-TO~RRP-F
A1 1RES 07570401 I] 1 RESISTOR 100 1% .129W F TC=0+-104 24546 Ca4-1/8-T0--101~F
ALIR26 07370402 1 2 RESISTOR 110 1% . 125W F 243540 C4-1/8-T0-111-F
A11R27 0737-0403 2 1 RESISTOR 121 1% . 125W F 24546 C4-1/8-T8-121R~F
A11RZB 0698-3437 2 1 RESISTOR 133 1% .125W F TC=0+-100 24746 C4-1/B-TO0-133R -F
Al 1R29 0757-0443 ] RESISTOR 11K 1% .125W F TC=0+-10¢ 24546 C4-1/8-T0- 1102-F
A11R30 07570289 2 1 RESISTOR 13.2K 1% .12SW F TC=0+-100 19731 MFACL/8-T0~1332-F
Al 1IR3 06£98-3138 ] 1 RESISTOR 17.8K 1% 1254 F 7 +-100 24546

A11R32 0757-01%9 3 2 RESISTOR 21,9K 1% ,125W F TC=0+-100 24544
Al11R3Z 06H98-3139 3 1 RESISTOR 26.1K 1% ,125W F TC=D+-100 24544 C4-1/8-T0-2612-F
A11R34 36983160 8 REBISTOR 31.6K 1X .128W F TC=0+-100 24546 C4-1/8~T0~3162-F
ATIR3S 04698--3161 9 1 RESISTOR 38.3K 1% .125W F TC=0+-100 24544 C4-1/B-T0 -3832-F

1IR36 06983162 0 1 RESISTOR 46.4K 1% ,125W F T +-100 24546 C4-1/8-T0-4642 F
A11R37 0757-04%58 7 3 RESISTOR 91.1K 1% 1256 ¥ ~100 24546 C4-1/8-TO-5112~-F
A1IR3EB 7570460 1 1 RESISTOR 61.9K 1% 128 F TC=0+-100 24046 C4-1/8~-TO-6192-F
A11R3Y 0757~0461 2 1 RESISTOR 48.1K 1% .125W F TC=0+-100 24544 C4--1/8-T8-6B12F
A11RA4A0 07%7--0462 3 RESISTOR 7SK 1% .125W F TC=0+-100 24546 Ca4-1/8-T0-7502~F
Al 1R41 0757-0438 3 RESIGTOR S.11K 1% ,120W F T +-100 24546 Ca-1/8~T0-5111-F
A11RA2 21002850 8 RESISTOR-TRMR 10K 10% WW SIDE-ADJI 20-TRN 02668 3B813P~103
A1 1R43 1698~6630 3 1 REGISTOR 20K 1% ,1285W F TC=0+-23 28480 16L98-6630

Al1RA4 0757.-0280 3 RESISTOR 1K 1% .129%W F TC=04-100 245446 C4--1/8-TD-1001-F
AT1R4Y 069833450 44 1 RESISTOR 42.2K 1% ,12%W F TC= 24544 C4:--1/8-T0-4222~F
Al11R44 069836977 1 1 RESISTOR 30K ,1% .128W F TC= 28480 86986977
A1 1R47 04698~3158 4 1 RESISTOR 23.7K 1% 125W F T 24546 Ca4-1/8-T0-2372~F
Al11RA8 06983157 3 1 REGISTOR 12.6K 1X .123W & TC=0+-100 24546 Ca-1/8-TO-1962~F
Al 1R4% 0698-7236 7 1 RESISTOR 1K 1%Z .05W F TC=0+-100 24546 C3-1/8-T0--1081~F
ATIRS0 06987205 n 1 RESGISTOR 51.1 1% ,09W F TC=0+-1900 24546 C3-1/8-TO-%1R1 -F
A1 1RSB1 06983151 7 4 RESISTOR 2.87K 1% AW F T R2A4G46 C4--1/78-T0--2871-F
A11RS2 06937239 0 1 RESISTOR 1.33K 1% » 24546 CI-1/8-TD~1331-F
A11IRS3 06987198 8 1 RESISTOR 10 1% ,05W F TO=:0 00 24546 C3-1/8-TO-10R--F
A11RSA 16987201 6 1 RESISTOR 34.8 1% .05W F TC=04-100 24546 C3-1/8-TO-33RB-F
A1 1RSS 06987252 7 1 RESISTOR 4.64K 14 . 05W F T 245406 C3~1/8~-T0~4641F
A11RS6 07570443 0 RESGISTOR 11K 1% .125W F TC=0+- 24346 C4-1/8-TO-1102
A11RS7 0698~3151 7 RESISTOR 2.87K 1% .125W F TC=8+-100 24544 Ca-1/8-T0-2871-F
A11RSH 0757 -0280 3 RESISTOR 1K 1% .12%W F TC=0+-100 24546 C4-1/8~T0~-1001-F
A1 1RSY 0698-3260 ? 1 RESISTOR 464K 1% ,12%5W F TC=0+-10C 28490 06983260

A1IR60 17%57-0280 3 REGISTOR 1K 1% ,128W F TC=0+-100 24544 C4-1/8-T0-1001--F
A11RS41 8797-0458 7 RESISTOR S1.1K 1%4 1280 T TC=0+- 24544 C4 1/8-T0-5112~F
ALIRSE2 D797-01%99 3 RESISTOR 21 ,5K 1% .7 a2 24346 CaA-1/3-T0-2152-F
AL 1R63 0&6£98-0084 N4 2 RESISTOR 2.15K 1% . 24548 £4-1/8-T0-2151~F
A11IRAHA 07570458 7 RESISTGR 51.1K 1% 24546 C4--1/8~T0-S112-F
A11R6S 06983441 8 2 RESISTOR 215 1Z .1254W 245406 Ca-1/8-TE219R~F
ALIRGS 06983441 2 RESIGTOR 215 1% 1250 24546 C4-1/B-T9-215R ~F
A11R67 8757-0416 7 RESISTOR S11 1% ,128W 2A546 C4-1/8~TOH~-S11IR-F
A11IREB 06980082 7 2 RESISTOR 464 1% ,125W 24546 C4-1/8-T0-4640F
Al 1R69 0 698-0082 7 REGISTOR 464 1% . 12%W 24546 C4-1/8-TH-4640-F
A11R70 0757 -0280 3 RESISTOR 1K 1% .12 24546 C4-1/8-T0~1001~F
A11R71 06984037 [ 1 RESIGTOR 46.4 1% 24546 C4-1/8-T1-46R4-F
Al11IR72 07370288 1 RESISTOR ?.09K 1% 19701 HMFAC1/B8~-T0-209 ) F
A11IR73 06980084 2 RESISTOR 2.15K 1% 24546 Ca-1/8 TO-2151-F
A11R74 07570402 1 RESISTOR 110 1% ,12%W 24544 C4-1/8-T0~111-F

*Indicates factory selected value
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TABLE1. A1150 MHz VOLTAGE-TUNED OSCILLATOR, REPLACEABLE PARTS (3 OF 3)
Reference HP Part |c Q oo Mfr
: . t Description Mfr Part Number
Designation Number |D Y p Code
A11IR7S b69B-3151 7 RESISTOR 2.87K 1% .125W § TC=0+-100 24544 C4-1/8-T0-2871 -F
A11R76 0678-3151 7 RESISTOR 2.87K 1% .129W F TC=0+-100 24546 C4-1/0-T0-2871-F
A11TP1 PART OF C33
Al11TP2 PART OF C34
A11TP3 03600124 3 a CONNECTOR -GGL. CONT PIN ,D4-IN-EBC-5Z RND 28480 03600124
Al11TP4 0360-0124 3 CONNECTODR-GGL CONT PIN ,04--IN~HSGC-SZ RND 20480 0366-0124
A11TPS 0360-0124 3 CONNECTDR-SGL CONT PIN .04 -IN-BSC-8Z RND 28480 0360-0124
A11TPs 0360-0124 3 CONNECTOR-SEL CONT PIN .04~ IN-BSC 20480 0360-0124
A11TP7 1360-0124 3 CONNECTOR -SGL. CONT PIN ,04-IN-BSC-3 284680 0360~01224
A11TPB 0360-0124 3 CONNECTOR-SGL CONT PIN .04 IN-BSC-SZ 26480 03400124
A11TP9 0368--0124 3 CONNECTOR-SCL CONT PIN .04-IN-ESC-5Z RND 20480 0360-0124
A11TP10 0360-0124 3 CONNECTOR-SGL. CONT PIN .04~ IN-BSC-SZ RND 28480 0360- 0124
Al1UL 18201383 S 1 IC CNTR ECL ECD POS-EDGE-TRIG 04713 MC10138L
Al102 1820-0802 1 1 IC GATE ECL NOR QUAD 2-INP 04713 MCio102p
A11U3 18200820 3 1 IC FF ECL J-BAR K-BAR COM CLOCK DUAL 04713 MC1013%51L
Al1U4 1826~-1058 3 1 1C OP AMP GF 8-TD-%9? PKG 28480 1826-1058
AT1US S180-2315 1 2 IC 05C M1 DP AMP 28480 S180-231%
$180-2314 0 2 1C 050 M1 QP AMP 284890 51890-2314
NDTE:USE AS ALTERNATE FOR 51B0-23t%
A11US 51802315 1 IC 05C M1 0P AaMP 284B0 G180-2315
S5180-2314 0 IC 0SC M1 0P AMP 2B480 $180-2314
NOTE : USE A% ALTERNATE FOR S180--231%
A11VR1 1?02--0680 7 i DIDDE-ZNR INB27 6.2V S% DO-7 PD=,4W 24046 1N827
MIGCELLANEOUS PARTS
86701-40001 | ¢ 1 EXTRACTOR PC 264890 B6701-40001

*Indicates factory selected value
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A1
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RF SECTION

A12 RF SECTION INTERFACE, CIRCUIT DESCRIPTION

The A12 RF Section Interface Assembly contains digital functions that allow the front-panel controls to inter-
face with the A15 Controller assembly.

Keyboard Matrix

The main processor in the A15 Controller assembly polls the keyboard by selectively enabling the key rows. The
keyboard is organized as a matrix (rows and columns) of normally-open SPST switches. The rows are driven by
U19 and U30. U16 and U34 gate the columns to the Data Bus. U23 detects when any key is in the down position
(closed). Q12 and associated circuitry debounce the key switches.

Rotary Pulse Generator (RPG) Control

The front panel knob is rotary pulse generator (RPG) that generates pulses proportional to the speed and
direction of its rotation. The RPG has two outputs: RPG phase 1, and RPG phase 2. When the knob is turned,
the outputs are square waves that are 90 degrees out of phase.

The rate and direction of rotation determines the frequency and phase of the square waves. When the knob is
turned clockwise, RPG phase 1 leads RPG phase 2 by 90 degrees. Conversely, when the knob is turned counter-
clockwise, RPG phase 1 lags RPG phase 2 by 90 degrees.

The RPG control circuitry is enabled when U4B is set. The logic high output of U4B is ANDed (with inversion)
with RPG phase 1 by USC, providing a clock signal for the RPG control circuitry.

The main processor senses clockwise RPG rotation as follows: When the trailing edge of RPG phase 1 occurs,
the output of USC is rising; the value of RPG phase 2 is clocked into U6A. RPG phase 1 is leading RPG phase
2, so the value of RPG phase 2 is high. The output of U6A, a high, tells the main processor that the rotation is
clockwise.

If RPG rotation is counterclockwise, RPG phase 1 lags RPG phase 2. The output of U6A is now low, because
RPG phase 2 is low during the trailing edge of RPG phase 1, telling the main processor that RPG rotation is
counterclockwise.

RPG clock signal (USC output) is counted by U13 and U12. The main processor determines how much the
RPG knob was turned by reading the count. After each reading, the processor resets the counters through U5B.

When the count reaches 255, the counters are disabled by the U12 overflow signal (pin 7), inverted by USA.

The RPG clock signal also clocks U6B. When the RPG circuit is reset, the output of monostable multivibrator
Ul4 is high for about 90 msec. After this period, the output returns low, and a clock to U6B resets the flip-flop,
providing the active low RPG request output. The RPG reset signal sets U6B, driving the active low RPG
request to a high state.

Service Request

The Service Request block includes several functions. Flip-flop U10A controls the execution of the main proces-
sor in the A15 Controller assembly. After the main processor initiates the sweep, but before a sweep can start,
UI0A is reset, driving Q1 to saturation and placing the main processor in an idle mode. The processor is
activated when the low service request signal (LSRQ) sets U10A.

U3 and U2 latch the internal or external frequency reference, and local or remote (HP-IB) status of the spec-
trum analyzer. C5 and C4 form RC delaying networks with R10 and R9. The outputs of U3C or U3D are high
until the voltages at C5 or C4 have stabilized. U3B and U3A act as inverters that provide a negative pulse which
resets the corresponding flip-flop in U2.

A12 1




RF SECTION

U5D and U4A are an end-of-sweep detector for the main processor. The high sweep signal (HSWP), after
inversion by USD, clocks and sets U4A. This produces an interrupt signal (through the priority encoder) that
alerts the main processor of impending processing.

The priority encoder, U1, collects the outputs of all interface functions, such as keyboard, RPG, sweep, HP-IB,
phase lock errors, etc. When any input is active (low), the priority encoder:

stops the sweep.

alerts the main processor with the high state of LSTP (via LSRQ, U10A, and Q1).

requests system service via LSRQ.

prioritizes multiple request.

encodes the function “number” that the main processor reads to determine which function to service.

bl il S

The phase lock function has the highest priority. Of second priority is LREQ. The sweep function has the lowest
priority.

The third highest priority, LTGR, is not used, but sometimes is a source of instrument failure. This line goes to
the 50-wire bus and the interconnect cable between 85680B and the 85662A. A pinched wire in the cable may
interfere with proper instrument operation. The priority encoder is a common focal point during instrument
failure diagnosis.

RF Attenuator (ATTEN) Drive

This circuit switches input attnuator and input selection relay, ASK1. Switching transients are suppressed by
U24, U25, and U26. The HPUP signal resets U7. When the instrument is set to standby mode, the power supply
voltages decrease, and HPUP goes low. This resets U7, enabling all three pads — 10 dB, 20 dB, and 40 dB — pro-
ducing 70 dB of input attenuation.

Phase Lock Flags

This circuit monitors the reference oscillator oven temperature sensor, the YTO tuning voltage comparators,
and various unlock error signals for phase lock. Any input(s) to the circuit can be disabled from the main
processor by the input AND gates and flip-flops in U21. Eventually, any inputs not disabled are ORed together
by U31B, inverted by U20D, and applied to the priority encoder. The main processor determines which error
message(s) are active. Note that the YTO TUNE voltage comparator inputs are disabled when the YTO is
unlocked. (See U20B.)

Address Decoder

Primary address decoding is done by U18. The decoder is enabled when U18 pin 6 is high, and pins 5 and 4 are
low. The outputs, pins 7, 9— 15, go low singly, according to the inputs at pins 1 — 3. Note that output 4 (pin 11)
enables address decoder U9 of the Service Request circuit.

Options

The jumpers are set to represent the instrument configurations. For example, the Input 1 jumper is set for 50
ohms. The main processor corrects the displayed information according to the jumper settings.

The correction data for input attenuation is stored in ROM U17. This data is unique for each attenuator. Thus,
U17 must be replaced whenever the attenuator is replaced.

2 A12
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NOTE

FOR INSTRUCTIONS ON THE USE OF SIGNATURE ANALYSIS DIAGRAMS
READ THE SIGNATURE ANALYSIS DESCRIPTION SECTION OF THIS MANUAL.

FOR TROUBLESHOOTING INFORMATION REFER TO THE A3 DIGITAL STORAGE
SECTION.

(A) A12 SHEET 1/2 CHECK

SPECTRUM ANALYZER CONNECTIONS:
INSTALL A12 BOARD ON A12 RF SECTION INTERFACE
EXTENDER BOARD,
JUMPER A15TP4(T0) TO A15TP2(STS)

SIGNATURE ANALYZER CONNECTIONS:
CLOCK —— TO A15TP1-1 (B)
START —— TO A15TP1-4 (T9)
STOP ——TO A15TP1-5 (T1)
POD GND TO A15TP3

R

A12 SHEET 1/2 CHECK
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IF 10B INPUTS ARE BAD WITH A12 REMOVED,
i e CHECK A15 1/0.

m%wwm%w.m%a%w_ » |F 0B INPUTS BECOME GOOD WHEN A12 IS REMOVED:
EEER R e 1) CHECK ADDRESS DECODER U18 SIGNATURES.
2) CHECK FOR SHORTS ON SUSPECT INPUT LINE.
—— 3) SUSPECT BAD IC (INPUT OR 3-STATE OUTPUT)
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FIGURE 3. A12 RF SECTION INTERFACE, SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAM (1 OF 2)
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NOTE
FOR INSTRUCTIONS ON THE USE OF SIGNATURE ANALYSIS D!AGRAMS
READ THE SIGNATURE ANALYSIS DESCRIPTION SECTION OF THIS MANUAL.

FOR TROUBLESHOOTING INFORMATION REFER TO THE A3 D!GITAL STORAGE
SECTION.

(B) SRQ RPG PHASE-LOCK CHECK

SPECTRUM ANALYZER CONNECTIONS:
INSTALL A12 BOARD ON A12 RF SECTION INTERFACE EXTENDER BOARD,
HP PART NO. B85680-60035.
JUMPER A15TP4 (T@) TO A15TP8 (STS)

SIGNATURE ANALYZER CONNECTIONS:
CLOCK —— TO A15TP1-1 (B)
START —— TO A15TP1-6 (T2)

STOP —— 710 A1STP1-7 (T3)
POD GND TO A15TP3 (GND)

(C) KEY COLUMN CHECK

SPECTRUM ANALYZER CONNECTIONS:
INSTALL A12 BOARD ON A12 RF SECTION INTERFACE EXTENDER BOARD,
HP PART NO. 85680-60035.
JUMPER A15TP4 (T@) TO A15TPB (STS).

SIGNATURE ANALYZER CONNECTIONS:
CLOCK —— TO A15TP1-1 (B)
START —— TO A18TP1-5 (T1)
STOP—— TO A15TP1-6 (T2)
POD GND TO A15TP3 (GND)
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RF SECTION

TABLE 1. A12RF SECTION INTERFACE, REPLACEABLE PARTS (10F 2)

Reference HP Part |c oo Mfr

Designation | Number |0 Qty Description Code Mfr Part Number
ALz 05680-60168 | 3 1 RF SECTION INTERFACE 28480 8568060168
Al1201 0180-0100 3 1 CAPACITOR-FXD 4.7UF+-10% 35VUDC TA G6289 - 150DA7EX030EE
Al2C2 0160-0161 4 1 CAPACITOR-FXD .01UF +-10% 200VDC POLYE 0140-0161

A1RC3 01602291 3 1 CAPACITOR~FXD . 10UF +-10% 80VDC POLYE 0160-2291

A1 2C4 0160-0153 4 2 CAPACITOR-¥XD 1000PF +-10% 200VDC POLYE 28480 0160-0153

A12CS 0160-0153 4 CAPACITOR-FXD 1000PF +-107% 200VDC POLYE 284060 0160-0153
Al120C6 01800116 1 1 CAPACITOR-FXD &6.8UF+-10% 3HVDC TA 56289 150D6HBSXP035E2
A12C7 NOT ASGIGNED

Al2ce 0160-4832 4 & CAPACITOR~FXD 01UF +-10% 100VUDC CER 814604832

A12C9 0160-4832 4 CAPACITOR-FXD .01UF +-10Z 100VDC CER 0160-4832

A12C10 0160-4832 4 CAPACITOR-FXD . 01UF +-10% 100VDC CER 480 014604832

Al2C11t 01604832 4 CAPACITOR-FXD ,01UF +-10% 100VDC CER 20480 0160-4832

Ala2ci1z 61604832 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 28480 01604832

A12C13 01604832 4 CAPACITOR~FXD .01UF +-10% 100VDC CER 28480 0160-4832
A12C14 NOT ASSIGNED

A12C15 0180-0229 7 1 CAPACITOR-FXD 33UF+-10Z 10VDC TA G6289 150D336X?010E2
AL2016 0160-3454 4 1 CAPACITOR-FXD 220PF +-10X% 1XVDC CER 2684080 01460~3454

A12C17 01604574 1 2 CAPACITOR -FXD 1000PF +-10% 100VDC CER 28480 0160-4574

A12C18 0160~-4574 1 CAPACITOR-FXD 1000PF +-10% 100VDC CER 28460 0160--4574

A12CR1 1901-0028 ) 1 DIODE-PWR RECT 400V 750MA DO-29 28480 1901-0028
A12CR2 19061~0535 ? 6 DIODE-SM SIG SCHOTTKY 28480 19010535

A12CR3 1901-0335 ? DIODE-8M SIG SCHOTTKY 28480 1901-0535
A12CR4A 1901-0%535 9 DIODE-SM SIG SCHOTTKY 28480 1901-0535

A12CRY 1901-0535 9 DIODE~BM SIG BCHOTTKY 28480 1901-0%3%
A120R6 1901 ~053% 9 DIODE~SM S8IG SCHOTTKY 28480 1901-053%

A12CR7 1901-053% ? DIODE-SM SIG SCHOTTKY 28400 1901-0%35
A12CRE-

AI2CR23 NOT ASSIGNED

A12CR2A 19010364 2 & DIODE-FW BRDG 200V 14 28480 1901-0364
A12CR2G 1901-0364 2 DIODE~FW BRDG 200V 1A 28480 190103464
A12CR26 120103464 2 DIODE-FW BRDG 200V 1A 28480 1901-0364

Al2L1 0835568-80011 | 6 2 FILTER COIL BLUL 284B0 08558-80011
A121.2 08958-80011 | & FILTER COIL BLUE 28489 0B5iEH-B0011
Al12Q1 18540404 0 4 TRANGISTOR NPN SI T0-18 PD=I&0MW 28480 18%54-0404

Al2Q2 1854~-0404 0 TRANSISTOR NPN SI TO-18 PD=340MUW 28480 18%54-0404
A12Q3 18354-0637 1 1 TRANSISTOR NPN 2N2219A 51 T0-5 PD=D00MW 012995 2N2219A

A12Q4 18530281 ? 1 TRANSISTOR PNP 2N2%07A SI T0-18 PD=400MW 04713 2N2907A
A12QS 1854-0477 7 6 TRANGISTOR NPN 2N2222A S1 TO-18 PD=H00MW 04713 2N2222A

A12Q6 18540477 7 TRANGISTOR NPN 2N2222A 61 TO-18 PD=500Mu 04713 2N2222A

Al12Q7 18540477 7 TRANGISTOR NPN 2N2222A §1 T0O-18 04713 2N2222A

A12G8 1854-0477 7 TRANSISTOR NPN 2N22224 61 TO-18 04713 2N2222A

A12Q9 1854-0477 7 TRANGISTOR NPN 2N2222A 81 TO0-18 PD=500MW 04713 2N2222A

A12Q10 1854-0477 7 TRANSISTOR NPN 2N22224 51 TD-18 PD=500MW 04713 2N2222a
A12Q11 1854-0404 1] TRANSISTOR NPN §1 TO-18 PD=360MW 28480 18540404

A12Q12 1854~0404 3 TRANSISTOR NPN SI TO~1B PD=360MW 23480 1854-0404
Al12R1 NOT ASSIGNED

A12R2 0698-0083 8 14 RESISTOR 1.96K 1% .125W 24546 C4-1/8-T0-1961-F
A12R3 0698~-0083 8 RESIGTOR §.96K 1% .125W ZA546 C4-1/8-T0-1961~
A12R4 06983157 3 1 REGISTOR 19,6K 1% 1254 24546 C4-1/8-T0-196%
A12RY 0698-0083 a RESISTOR 1.96K 1% .125W 24546 C4~-1/8-TO-1961~F
AlLZRE 0678~-0083 8 RESISTOR 1.96K 1% (125W ¢ TC=0+-100 24546 C4--1/8-T0-1961-F
A12RY 66980083 8 RESISTOR 1.96K 1X 1254 24546 Ca~-1/8-T0-1%61~F
A12R8 0698~3260 ? 1 RESISTOR 464K 1% .125W ¥ TC=0+-100 28480 0628-3260

A12R9 0698-0083 8 RESISTOR 1.96K 1% 1254 F TC=0+-100 24546 C4-1/8-TO~1261~F
A12R10 0628-0083 a RESISTOR 1.906K 1% .129W F TC=0+-100 Q24546 C4-1/8-T0-1%61-F
A412R11 0737-0442 9 12 RESTSTOR 10K 17 .125W F TC=0+~100 24546 C4-1/8-7T0-100
A12R12 06980083 a8 ISTOR 1.96K 1% 1254 F TC=0+-100 24546 C4--1/8-T0~1961~F
A12R13 06980083 2] RESISTOR 1.96K 1% ,125W F TC=0+4-100 24546 C4-1/8-TO-1961-F
A12R14 06980083 8 RESISTOR 1.96K 1% .125W ¢ TC=0+-100 24546 4-1/8-T0D-1961 -F
A12R1S 04980083 B REGISTOR 1.96K 1% 125W F TC=0+-100 24046 C4-1/78-TO-1961~F
A1ZR16 069B-0083 8 RESISTOR 1.96K 1% .125W F TC=0+-100 24548 Ca-1/8-T0O-1961-F
A1ER17 0698-0083 8 RESISTOR 1.96K 1% ,125W F TC=0+-100 24546 C4-1/8-TO~1941-F
A12R18 8757-0442 ? RESISTOR 10K 1X .125W F TG ~100 24546 4-1/8-T0-100
AL2R19 06:98-0083 8 RESISTOR 1.96% 1% 125U TC=0+-100 Q24546 C4-1/8-TO~19461-F
A12R20 017570442 ? RESISTOR 10K 1% 1254 F TC=0+¢-100 24546 £4-1/78-T0-1002 -F
A12R21 0757-0442 ? REGIGTOR 10K 1% ,125W F TC=0+-100 24546 C4a-1/8-T0-1002 F
A12R22 067683441 8 1 RESISTOR 215 1% . 12%5W F 1C=0+-100 24546 C4-1/8-T0~215R~F
A12R23~
A12R24 NOT ASSIGNED

A12R2Y 0757-0442 ? RESIGSTOR 10K 1% ,125W ¢ TC=0+-100 24546 C4-1/8~T0-1002~F
A12R26 07570442 ? RESISTOR 10K 1% .129W F TC=0+-100 24546 C4-1/8-T0-1002~F
Al12R27~
A12R31 NOT ASSIGNED

A12R32~
A12R37 1757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-1002-F

*Indicates factory selected value
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TABLE1. A12RF SECTION INTERFACE, REPLACEABLE PARTS (2 OF 2)

RF SECTION

Reference HP Part |c Qt Descrioti Mfr
; . escription Mfr Part Number
Designation Number |D Y p Code
A1ZR3B 07570344 2 RESISTOR 10 1% ,12%W F TC=04-100 24546 C4-1/8-TB-10R0-F
A12R 39
A12R4S D737-0346 2 RESISTOR 10 1% .12 24548 C4-1/8-T0-10R0~F
A12R46 04698-7217 4 1 RESISTOR 162 1% .0 24%546 C3-1/8-T0O-162R ~F
A12TP} 12515177 b6 4 CONNECTOR-SGL. CONT PIN ,031~IN-BSC-62 20489
AL2TP2 1251-5177 [ CONNECTOR~SGL CONT PIN .031-IN-BSC~5Z 28430
A12TP3 1251-5177 6 CONNECTOR~SGGL. CONT PIN ,031-IN-BSC-S2Z 20480 5177
A12TP4 1251-5177 & CONNECTOR-SGL CONT PIN ,031~IN-RSC-5Z 284680 1251-9177
Alz2un 18200987 3 1 IC ENCDR TTL L B-INP 07263 P3L18PC
Al2uz 1B20--1440 S 1 IC LCH TTL LS QuAD 01295 BN74LE279N
A12U3 1820-1211 8 1 IC GATE TTL L8 EXCL-0OR QUAD 2-INP 9129% SN74LS86N
A1204 1820-1112 ] 3 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01293 SN74L574AN
AL 2U5 1620~1425 & 1 I1C SCHMITT-TRIG TTL LS NAND QUAD 2- INP 01295 HSN74LS132N
Al2U6 1820~-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74L87 46N
A12U7 16920-1193 7 1 IC FF TTL LS D-TYPE POS-EDGE~-TRIG COM 01295 GN741L.5175N
A12U8 1820-14383 1 1 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01295 SN74L.8257AN
Al:2U9 1820-1214 3 2 IC DCDR TTL LS 3-TD-8-LINE 3-INP 01295 SN74L51306N
Al2U10 1820—-1112 8 IC F&F TTL. LS D-TYPE POS-EDGE~TRIG 01295 SN7ALS74AN
Alaull 1820~14%2 7 1 IC BFR TTL LS INV HEX 1-INP 11295 SN74LS3I6BAN
Al2U12 1820-2270 1 2 IC CNTR TTL LS EIN UP/DOWN SYNCHRD 34335 AN2SLE2569DC
A12U13 18202270 1 IC CNTR TTL L8 BIN UP/DOWN SYNCHRO 34335 AM2SELS2569DC
Al2U14 1826~0180 [} 1 IC TIMER TTL. MONO/ASTHL 61295 NES S 5P
A12U015 1810-0206 8 3 NETWORK-RES 8-~S1P10,0K OMM X 7 01121 2004103
A12U16 1820-14%1 [ 2 IC BFR TTL LS NON-INV HEX 1-INP 01295 8N741.83674N
Al2U17 NOT ASSIGNED
A12U18 1820-1216 3 IC DCDR TTL LS 3-TD-8-LINE 3-~INP 01295 EN74LS13BN
A12U19 1928~1196 a G IC FF TTL LS D-TYPE PDS-EDGE-TRIG COM 01295 SN741.5174N
A1Z2U20 16820~1199 1 3 IC INV TTL LS HEX 1-INP 01295 SN74LGS 04N
A12U21 1820~1196 B 1C FF TTL LS D-TYPE POS~EDGE~TRIG COM 01295 SN74L5174N
Al2U22 1B20-11946 8 IC FF TTL LS D-TYPE PDBS~EDGE~TRIG CUM 01295 SN74L5174N
A1 2U23 1820-1207 2 1 IC GATE TTL LS NAND 8-INP 01295 SN7ALS30ON
Al2U24~
A12U26 1901-0364 ¢ DIODE-FW ERDG 200V 1A 28480 19010364
Al2U27 1810-02064 2] NETWORK -RES 8-SIP10.0K DHM X 7 ot121 208A103
Al2U28 1810-02906 8 NETWORK~RES 8-5IP10,0K OHM X 7 11 2004103
Al12U29 18290-1202 7 1 IC GATE TTL LB NAND TPL 3I-INP 012995 SN74LS10N
Al12U30 1820-1196 a IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN741.5174N
A12U31 1820-1210 7 2 IC GATE TTL LS AND-OR-INV DUAL 2-INP 01295 BN74L851N
Al2u3a 1820~1210 7 IC GATE TTL LS AND-OR-INV DUAL 2-INP 01295 SN74LS51IN
Al2U33 18201196 8 IC FF TTL LS D~TYPE POS-EDGE-TRIG COM 01295 SN74L8174N
Al 2034 1820-1491 & IC BFR TTL LS NON-INV HEX 1-INP 01295 SN7ALS3I67AN
A12U35 1810-0398 @ 1 NETWORK~RES 10-SIP22,0K OHM X 9 11236 730-101~-R22K
Al2Win 0757 -9346 2 13 RESISTOR 10 1% .12%W F TC=0+-100 24548 Ca-1/8-T0~10R0-F
Al2UW2% 0757-0346 2 RESISTOR 10 1% ,125W F TC=0+-100 24544 C4--1/8-~TD-10RO~F
A1 2W3x 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24544 C4~1/8-T0~10RD-F
Al2W4x 0757~0346 2 RESISTOR 10 1% .125W F TC=04-100 245406 €4-1/8-T0-10RCG~F
Al 2W5% 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0-10R0-F
MISCELLANEQUS PARTS
4040-0749 4 1 EXTR PC BD BRN 284840 40400749
4040-07%0 7 1 EXTR PC ED RED 28480 4040-0750
1200-0607 0 1 SOCKET-IC 16-CONT DIP DIP-SLDR 20480 1200-0607
1480-0073 b 1 PIN-ROLL ,062-IN-DIA .25-IN-LG EE-CU 283480 1480-0073

12 A12

*Indicates factory selected value
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A12 RF SECTION INTERFACE (SHEET 1 OF 2)

RF SECTION
pomrem— —— ot—
FUNCTION

PIN SIEGNAL TO/FROM BLOCK
1 END J

26| LTI10 A45P1-1 NC

2 | &np J

27 | LaIo A15P1-2 H

k] NC

28| NC

4 HSWP A15P41-29 C

29{ LRTL A15P1-4 C

5 Kc7 A15P1-30 A

30 | KCB A18P1-5 A

B KCS A15P1-31 A

31| KC4 A15P1-B A

7 KC3 A45R1-32 A

32| Kez A15P1-7 A

] KC4 A15R1-33 A

33| Kcg A15P1-8 A

] KR114 A15P1-34 A

34! KR1g A15P1-9 A

10 | KRS A15P1-35 A

35 | KR8 A45P1-10 A

11 | NC

36 | NC

12 | LADR A15P1-37 A

37 | ADR4 A15p1-142 H

13 | ADR3 A45P1-38 H

a8 | apm2 A15P1-13 H

14 | ADR1 A15P1-38 H

39 | ADRg A15P1-14 H

15 | NC

40 | NC

16 | NC

41 | NC

17 | 10B15 A15P1-42 D

42 | 10B14 A15P1-17 A,D
i8 | 10B13 A15P1-43 A,D
43 | 10B12 Ai5P1-18 A,D
19 { I0B44 A15P1-44 A,D
44 | I0B10 A15P1-18 A,D
20 | 1089 A15P1-45 A, D
45 | 10BA8 A15P1-20 A,D
2t | 1087 A15P1-46 A

46 | 10B6 A15P1-21 A

22 | loas A15P1-47 A,C I
47 | 1084 A15P3-22 A,C
23 | 1083 A15p1-48 A,C
48 | 10B2 A15P1-23 A,C
24 | 1081 A15P1-48 A,C
4g | IO0B@ A15P1-24 A,C
25 | LRMT A15P1-50 A,C
50 | NC

SERIAL PREFIX:

2408A

PIN|  SIGNAL to/Fron | FUNGTAON
1| GND J
19 | GND J
2 | +e20v F
20 | +eov E
3 | +12v NC
21 | +12v NC
4 | +12v NC
22 | +12v NC
5 | LLDD ABP2-8 H
23 | NC
6 | HuL2 ABP2-1 G
24 | BASE @2 C
7 HSHP A22P3-1, 16 C
25 | LHBZ NC Cc
8 | HINT A24P2-9 [
26 | LATL NC A
9 | LCBZ AL7P1-1 C
27 | LAMT NC A
10 | HUL3 A21P1-1 G
28 | LREG NC C
11 | HPUP A24P2-12 F
29 | U14-4 D
12 | Ne
30 | BASE Gt C
13 | HuLt ABP2-2 G
a1 | NC
14 | HTVL A22P2-1 G
32 | Hove A24P2-10 G
15 | HTVH A22P2-11 G
33 | LIPS A15P2-33 B
16 | LADA NC A
34 | LSRG A15P2-34 Cc
17 | 48V J
35 +5V J
18 | GND J
36 | GND J

PIN SIBNAL 10/
1 | s ASA:
26 | GND ABA
2 | 4y AEA
27| 10 dB PAD AGA1
3 | LED 4
28| 40 dB THRU ASA1
4 | LADR

(ADRS'D LED) | A5A
29 20 d8 PaD ASA
5 | RES BW LED ASAS
36 | 20 dB THRU ABA1
6 | VIDED BW LED| A5A1
31| 40 dB PAD ASA
7 | SWEEP TIME

LED ABA
32| 40 dB THAU ABA
8 | ATTEN LED ASA1
33| +eov ASA1
q | CF sTEP

SIZE LED ASA1
34| INPUT RELAY | AS5A%
10 | CKII ASA1
35 | NC
11 | CKI LED A5A1
36 | NC
12 | FREG COUNT

LED ASAL

37 | NC
13 | SIGNAL TRACK

LED ASA1

38 | COLLECTOR 12
14 | ENABLED LED | A5A1
39 | BASE Q12
15 | LRAMT (REM LED)| AS5A1
40 | NC
16 | LATL ABA1
41 | RPG g2 ASA1
17 | INST PRESET

KEY ABA1,
42 | RAPG g4 ASA4
18 | KAp ASAL
43| KA1 AS5A1,
19 | KR2 ABA1,
44 | KA3 ASAL,
20 | Kna4 ASA1,
45 | ka5 ASA L,
21 | KRS ABAL,
46 | KR7 ASAL,
22 | ke ASAL.
47 | KC1 ABAL,L
23 | Kee ASAL
48 | KC3 ASAL,
24 | Kca ASAL,
19 | KCS ASALL
25 | KC6 ABA1,
50 | KC7 ABAL.
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RF SECTION
A15 CONTROLLER, CIRCUIT DESCRIPTION

The A15 Controller Assembly performs the main control functions of the spectrum analyzer. The board
includes a 16-bit microprocessor (the instrument’s main processor), read-only memory (ROMs), random-access
memory (RAMs), and HP-IB circuitry.

The schematic shows how the main processor, memory, HP-IB, and other circuits on the A15 Controller assem-
bly are interconnected via the microprocessor’s 23-bit address bus and the 16-bit data bus. To control signal flow
on these buses, various signals must be derived from the address bus signals and the microprocessor’s remaining
output signals. These control signals are generated by two programmable-array-logic integrated circuits (PALs)
and other discrete logic (R/W DECODE, ADDRESS DECODER AND DTACK, ADDRESS DECODE, and
LTIO/LBIO blocks). The signals are used by the microprocessor to control data flow and address decoding on
the A15 Controller assembly and to control signal flow over the Instrument Bus.

The 16-bit, 8 MHz MC68000 microprocessor is the main processor used to control the spectrum analyzer. It
receives input through the front-panel keyboard or from HP-IB, performs the necessary decoding and calcula-
tions, and outputs the proper control signals to execute a specific spectrum analyzer operation. Typical main
processor tasks include phase-locking the YTO, selecting the correct sweep time and frequency span, setting the
IF-Display Section resolution bandwidth and sensitivity, and displaying the current control settings on the CRT
through the A3 Digital Storage section. Instructions that tell the microprocessor how to accomplish these tasks,
the firmware, are stored in ROMs located on the A15 Controller assembly. In addition, custom commands and
programming can be down-loaded into RAM, permitting specialized operation without requiring a dedicated
controller.

The microprocessor performs a brief power-on pretest (POP) at instrument turn-on, verifying operation of
critical circuits and lighting front-panel check LEDs I and II. In addition, LEDs located on the top edge of the

"""" A15 Controller assembly provide information to help identify particular faulty circuit components should a
failure occur.

The instrument’s main memory consists of read-only memory (ROM) and random-access memory (RAM),
which are located on the A15 Controller assembly. Each 16-bit word in memory is composed of two 8-bit bytes.
The ROM, used to provide permanent storage of the firmware, is composed of four 32K-byte erasable pro-
grammable read-only memorys (EPROMs). This provides a total of 64K-words of ROM. The RAM, used for
erasable storage of custom instructions and programs, is composed of four 8K-byte static CMOS memory
integrated circuits for a total of 16K-words of RAM. A lithium battery located on the A15 Controller assembly
provides battery back-up power to the CMOS RAM to preserve the contents of memory when power is
removed from the instrument. The typical incircuit life expectancy of the non-rechargeable battery is at least 3
years.

The HP-IB allows the spectrum analyzer to communicate with external devices. It is implemented using four
ICs: A data latch, an HP-IB processor, and two bus transceivers.

The A15 Controller clock circuit generates an 8-MHz clock signal for the 16-bit microprocessor and a synchro-
nous 4-MHz clock signal for the HP-IB processor. The appropriate clock frequency is derived from division of
the output signal of a 14.7456 MHz hybrid crystal clock oscillator.

The A15 Controller assembly firmware includes extensive diagnostics, which are executed whenever the instru-
ment is powered up or INSTR PRESET is pressed; the microprocessor executes a self-test routine and indicates
the results via LEDs. A memory failure, microprocessor failure, or Instrument Bus failure can usually be
pinpointed to the failed component using these indicators.

HP-IB Address Switch

The position of the address switch on the A15 Controller (A15SW1) determines what read/write address is used
by the analyzer when the line power is turned on.
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The address switch is preset to 31 (switches Al through AS pressed up) at the factory. If the CMOS backup
battery is not discharged, the last read/write address used by the analyzer is active with power on. If the backup
battery is discharged, the analyzer will default to a read/write address of 18 with power on.

If the address switch is set to any address from 0 to 30, this address will be used as the read/write address by the
analyzer with power on.

Switch A6 is also set in the “up” position (logic 1) at the factory. A6 in this position does a checksum verifica-
tion of the two pairs of ROMs on the A15 Controller as part of the self-test routine with power on.

HP-IB Signal Ground (A29)

The A29 assembly provides chassis ground for the HP-IB shield. Pins 12 and 18 through 24 of the HP-IB
connector J2 are immediately grounded to the chassis upon entering the instrument.

HP-IB Address Labels

HP-IB address labels are available by ordering HP Part Number 7120-6853. (See Figure 1). These labels allow
easy reference to the HP-IB address of each system component.

=) oones:

LISTEN

TALK _

HP Part No. 7120-6853

FIGURE 1. HP-IB ADDRESS LABEL

2 A5
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A15 CONTROLLER, TROUBLESHOOTING

Troubleshooting the A15 Controller is divided into three levels:

Level 1 is Self Test which uses the built-in diagnostics of the spectrum analyzer to isolate the failure. No
external test equipment is required.

Level 2 is Signature Analysis which requires the use of a signature analyzer such as an HP 5005A, 5005B,
or 5006A. This level of troubleshooting should be performed to further isolate the problem or when Self
Test will not run.

Level 3 is Manual Tests which require the use of general troubleshooting equipment, such as digital voltme-
ter and oscilloscope. This level is required when neither Self Test nor Signature Analysis can isolate the
failure.

Level 1 SELF TEST

The Self Test is run on power-up and after pushing INSTR PRESET. Two front panel LEDs, INSTR CHECK 1
and II, give an indication of Self Test results (without removing any covers from the instrument). There are also
15 LEDs on the A15 Controller assembly (DS1 through DS15) that will help isolate a problem.

Front Panel INSTR | and Il LEDs

The two red INSTR CHECK LEDs are forced on whenever the instrument is turned on or INSTR PRESET is
pushed. The main processor then performs a check of itself, a checksum verification of all ROMs on the Al5
Controller, a partial check of the Instrument Bus (50-wire bus), and a read-write check of the RAMs and A34A
Memory in the IF-Display Section.

If all the checks pass, both INSTR CHECK LED:s are turned off.
If the checks fail, one or both INSTR CHECK LEDs remain on.

a. Both INSTR CHECK LEDs on indicates a problem on the A15 Controller. First remove the A15 Control-
ler and make sure that the 50-wire ribbon cable and HP-IB ribbon cable are pressed all the way onto A15]1
and A15J2 connectors. Reinstall A15 Controller. If both front panel INSTR CHECK LED:s still remain on
when instrument is turned on, follow procedure under A15 Controller Self Test.

b. Left LED (INSTR CHECK ) on indicates a failure occurred when checking Digital Storage Memory
(A3AA4). 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 1 still remains on when instrument is turned on, troubleshoot the A3 Digital Storage in the IF-
Display Section.

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

NOTE

The partial interface check reads the key column lines (KCO through KC7)
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 LCL, and holding the key in while pushing INSTR PRESET. If the 1/0
interface check routine is working, INSTR CHECK |li LED will stay on.

A15 3
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d. Suspected digital failure but no INSTR CHECK LEDs on may indicate a RAM or I/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 LINE switch is set to ON, and within a few seconds turn off (indicating no
digital problems), but symptoms (such as improper CRT display or improper response to particular com-
mands) indicate that the problem is in the digital area, a “LONG POP” can be performed. LONG POP is
very similar to the normal POP except an additional processor check is performed, all of the RAM
Iocations in Digital Storage (A3A4 Memory) are checked, and the memory (RAM) 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 to STANDBY and jumper A15TP4 to A15TP1-7. (Refer to A15 component locations diagram for
location of test points). When LINE switch is then 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 by the
additional tests mentioned. The expected results for a LONG POP are exactly the same as for the normal
POP of INSTR PRESET as described in paragraphs a, b, and ¢ under “Front Panel INSTR CHECK I
and Il LEDs”.

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.

A15 Controller Self Test

The A15 Controller Self Test is run on power-up and after pushing INSTR PRESET. Fourteen LEDs (A15DS1
through A15DS14) on the A15 Controller Assembly give an indication of the self test results. All fourteen LEDs
are forced on whenever the instrument is turned on or INSTR PRESET is pushed. The main processor
(A15U26) then performs a check of itself, a check of the Peripheral Interface and Timer chip, a checksum
verification of all the ROMs on the A15 Controller, a read-write check of the RAMs on the A15 Controller, and
an Instrument Bus check that checks the 170 Bus, Address Bus, and Data Bus for stuck lines.

If all the checks pass, the fourteen LEDs are turned off serially as each check is completed. If the checks fail,
one or more LEDs remain on. Refer to Self Test Fail Indicators Table at the end of this troubleshooting section.

Other failure modes to look for are:

a. If the fourteen LEDs do not turn on when the spectrum analyzer is turned on or INSTR PRESET is
pushed, use Signature Analysis (troubleshooting Level 2) to determine the probable failure.
Hint: Check U39 and U40 ROM signatures and U42 PAL signatures before taking the green path.

b. If the fourteen LEDs turn on but are all turned off at the same time (instead of sequentially), the Periph-
eral Interface and Timer chip has most likely failed.

c.  When an I/0 failure is indicated (DS3, DS4, or a combination of these LEDs remain on), it may become
necessary to use an oscilloscope to locate a stuck line if the faulty component cannot be located using
Signature Analysis.

Hint: Try replacing U20 and U42 PALs first, then try replacing U39 and U40 ROMs. If 1/0 failure still
occurs, probe /0 lines with oscilloscope.

Level 2 SIGNATURE ANALYSIS

Signature Analysis has been designed into the A15 Controller to permit troubleshooting to the component level
without totally understanding the detailed circuitry of the A15 Controller. Most of the A15 Controller failures
(80 to 90%) can be isolated to a component or small group of components using Signature Analysis. Data Bus,
Address Bus, and 1/0 Bus problems will usually require the use of an oscilloscope as a troubleshooting aid.
Refer to MANUAL TESTS (Level 3).

4 At
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To proceed with Signature Analysis, follow the procedures on the Signature Analysis Diagram.
Level 3 MANUAL TESTS

If neither the Self Test nor Signature Analysis leads to a failed component, it will be necessary to use a DVM
and/or oscilloscope. The following procedure may help locate the failed component:

a. Check all power supply voltages that supply power to the A15 Controller.

b. Check processor clock by connecting oscilloscope to A15TP2-4 (CK). The clock frequency should be
approximately 7.36 MHz. The amplitude should be approximately + 5V (HIGH) and 0V (LOW). Also
check for I.OLK at pin 76 of A15U27B.

¢. Check HP-IB clock at pin 5 of A15U27A. The HP-IB clock frequency should be apprcximately 3.68 MHz.
The amplitude should be approximately + 5V (HIGH) and 0V (LOW).

d. Some intermittent failures may require the use of heat (hair dryer) or cold (freeze mist) to isolate the
failure.

CAUTION

Care should be exercised to avoid getting components too hot. Excessive
heat may cause permanent damage of good components. Also, avoid spray-
ing freeze mist directly on PC boards. Failures due to high-resistance paths
between traces on PC boards have been caused by spraying the boards with
freeze mist.

A15 5
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TABLE1. A15CONTROLLER SELF TEST FAIL INDICATORS

Lé‘[; ?)n 8:::3:;[; Probable Failure
DS1 Processor A15U26
DS2 Top Box Use Signature Analysis or oscilloscope to isolate failure.

Address

DS3 B(X?gefsox Use Signature Analysis or oscilloscope to isolate failure.
DS4 1/0, Data Bus Use Signature Analysis or oscilloscope to isolate failure.
DS5 RAM Al5U18
DS6 RAM A15U15
DS7 RAM A15U17
DS8 RAM Al5U14

*DS9 ROM Al5U19

*DS10 ROM Al5U16

DS11 ROM A15U39

DS12 ROM Al15U37

DS13 ROM A15U40

DS14 ROM A15U38

**PDS1S RAM Power Supply (VRAM)
* A15U16 and A15U19 are loaded when 128K ROMs (set of 6) are installed. A15U16 and A15U19 are not loaded
when 256K ROM s (set of 4) are used.
** DS15 should normally stay on. If DS15 is not on, suspect power supply that supplies VRAM.
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RF SECTION

TABLE2. A15CONTROLLER, REPLACEABLE PARTS (10F 3)

e,
Reference HP Part |c Q - Mfr
. p t Description Mfr Part Num

Designation | Number |D Y p Code a ber
A1S 85680-60174 | 1 1 BOARD AGSEMELY, CONTROLLER 28480 85680-60174
AISBETL 1420-0331 3 1 BATTERY 3.4V 1,7%A~HR LITHIUM THIDNYL 20480 14200331
A15C1 01604554 7 19 CAPACITOR-FXD ,01UF +-28% SOVUDC CER 28480 0160-45%4
A15C2 01604554 ? CAPACITOR-FXD ,.01UF +-20% 5S0VDC CER 20480 0D160-4554
A15C3 01604554 7 CAPACITOR -FXD .01UF +-20% S0OVDC CER 23480 01560-45%4
A15C4 01604554 7 CAPACITOR-FXD ,01UF +-20% S0VDLC CER 28480 014604354
A1SCS 0160--4554 7 CAPACITOR-FXD ,D1UF +-20%X S0VDC CER 28480 0160-4554
A1S5Ce 01604554 7 CAPACITOR-FXD .G1UF +-20% S0VDC CER 28480 0160-4554
A15C7 0160-4554 7 CAPACITOR-FXD ,01UF +-20X 50VUDC CER 284810 0160-4554
A13C08 01604554 7 CAPACITOR-FXD .D1UF +-20% S0VUDC CER 28480 G160-4554
A15CY NOT ASSIGNED
A15C10 0160-4%54 7 CAPACITOR~FXD .01UF +-20X%X S0VDC CER 26480 0160-45%54
A15C11 D160--4554 7 CAPACITOR-FXD ,01UF +-20% SO0VDC CER 284B0 0160-4%54
ALHCLR 0160—-4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 20480 01604554
A1EC13 01604554 7 CAPACITOR-FXD ,01UF +-20% %0VDC CER 28480 0160-45%54
A15C14 NOT ASSIGNED
A13C15 01404554 7 CAPACITOR-FXD ,01UF +-20% SO0VDC CER 28480 0160-4554
A1SC1E NOT ASHIENED
A15C17 0160-4554 7 CAPACITOR-FXD .D1UF +-20% S0VUDC CER 23480 0160-4554
A1SC18 0160-4534 7 CAPACITOR~FXD .01UF +-20% S0VDC CER 284840 014604554
A15C19 0160--4554 7 CAPACITOR-FXD ,D1UF +-20% S50VDC CER 28480 0160-4554
A15C20 0160-4554 7 CAPACITOR~FXD ,01UF +-20X% S0VDC CER 20480 0168--4554
A1SC21 NOT ASSICGNED
A15C22 015604554 7 CAPACITOR-FXD .D1UF +-20% S0VDC CER 20480 0160 4554
A15C23 01604554 7 CAPACITOR -FXD . 01UF +-20% 50VUDC CER 28480 0160-4554
A15C24 0160-4%574 1 1 CAPACITOR-FXD 1000PF +-10% 1060VDC CLCR 28480 0160--4574
A15C2S 8160-4%35 4 1 CAPACITOR-FXD 1UF +-10X %S0VUDC CER 2B4B0 0160-453%
A15C26-
Al15C28 NOT ASSIGNED
AL1SC29 0180-0100 2 1 CAPACITOR-FXD 4.7UF +-10% 100VDC CER 2B4B0 0180-0100
A15C30 0180-0500 7 1 CAPACITOR-FXD 47UF+-20% 20VDC TA 28480 0180-0%500
A1SC31 01800197 8 2 CAPACITOR-FXD 2, 2UF+4-10% 20VDC TaA 56289 150D225X90204A2

- A15C32 01800552 2 1 CAPACITOR-FXD 220UF+-20% 10VDC TA 28480 0180-0552
A15C33 0180--0197 a CAPACITOR-FXD 2.2UF+--10% 20VDC TA 56289 150D225X9020A2
A15C34 0160-4801 ? 1 CAPACITOR-FXD 100PF +~-5%% 100VUDC CER 28480 0160-4801
A15C3S NOT ASSICNED
A15CR1 19010620 3 2 DICODE-SWITCHING &0V 400MA DO-35 ON171 NDP 250
A15CR2 1201~0050 3 1 DIDDE -SWITCHING 80V 200MA 2NS DO-35 28480 1901-00S0
A1SCR3 1901-0518 8 1 DIODE-SM SIG SCHOTTKY 28480 19010518
A1SCRA 1901-0620 3 DIDDE SWITCHING 60V 4DOMA DO-3% PN171 NDP25D
A15DSY 19900958 7 14 LED-LAMP IF=7MA-MAX BVR=5V 28480 1990~0958
A15D82 179060958 7 LED-LAMP IF=7MA-MAX BYR=HY 28480 12720-09350
A15D83 1990-0958 7 LED-LAMP 1F=7MA-MAX BVR=SV 284810 19900958
A15D84 1290-0758 7 LED-LAMP IF=7MA-MAX EVR=JY 28480 19920-0958
A15DSSE 1990-0958 7 LED-LAMP IF=7MA-MAX BVR=SV 284010 19900958
A15D86 192900950 7 LED -LAMP IF=7MA -MAX EHUR=5V 284690 1990-0758
A15DS7 1990—-0959 7 LED-LAMP IF=7MA--MAX BYUR=5Y 284064 1990--0959
A15DS8 1993~-09568 7 LED~LAMP IF=7MA--MAX BUR=5Y 20480 1990-09258
A15DS9 19900950 7 LED-LAMP IF=7MA-MAX BYR=S5Y 284840 1990--0958
A13DS10 1790-0958 7 LED-LAMP IF=7MA-MAX BVYR=5VY 284810 19920-0958
A15DS11 1990-0956 7 LED-LAMP IF=7MA -MAX BYR=S5VY 284840 1990- 6938
A15DS12 1990--0958 7 LED-LAMP I MA -MAX EBVR=5V 2B84B0 1990-0950
A1%DS13 1990~095B 7 LED-LAMP IF=7MA-MAX BUR=5V 28400 19900958
A15DS14 1990 -0928 7 LED-LAMP IF=7MA-MAX EBVR=5Y 28480 12920-0958
A1GDS1S 19920~-0957 [ 1 LED-LAMP LUM~-INT=1MCD IF=7MA-MAX BUR=5V 28480 1990--0957
A18E1 12514787 2 1 SHUNT -DIP 8-POSITION 28460 1251-4787
A15S1 1251-5926 3 1 CONNECTOR S0-PIN M PAST TYPE 28480 12515924
A1ST2 12%51-5%05 a 1 CONNECTOR 24-PIN M POST TYPE 28480 1251-5908
A1ST3 NOT ASGIGNED
A1GT4 NOT ASSIGNED
A1BIS 1251-5619 1 1 CONNECTOR 4-PIN M POST TYPE 20480 12519619
ARISL1 9100-1788 [ 2 CHOKE-WIDE BAND ZMAX=680 OHM& 180 MHZ 02114 VK200 20/48
A15L2 9100-1788 6 CHOKE-KIDE BAND ZMAX=680 OHM& 180 MHZ 02114 VK200 20/48
A1SMP1 1251-8616 4 1 CONN--PAST TYPE 150 -PIN-SPCG 4-CONT 28480 1251-8616
ALSHPR NOT ASHGIGNED
ALSGMP3 1480-0073 -3 2 PIN-ROLL .042-IN-DIA .25-IN-L.G BE-CU 284810 1480-0073
A1GHP A 4040- 0749 4 1 EXTR-~PC HD ERN POLYC .0&62-BD-THKNS 20480 4040-0747
ALSMPS 4040-0753 0 1 EXTR-PC BD GRN POLYC 062 BD-~THKNS 23480 4040-0753
A15MPE NOT AGSIGNED
A15MP7 2200-0139 4 1 SCREW-MACH 4-40 .25 -IN-LG PAN-UD-POZI 203480 2200-013%
A15MPB 3050~010%5 b 1 WASHER--FLL HTLC NO. 4 ,125-IN-ID 20480 30500105

A, A15MP? 2170--0003 8 1 WASHER-LK HLCL NO. 4 .115-IN-ID 23480 21920-0003
A1SHP1G 22600001 9 1 NUT-HEX~DBL.~CHAM 4--40-THD ,894-IN-THK 28480 22600001

*Indicates factory selected value
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TABLE2. A15CONTROLLER, REPLACEABLE PARTS {2 OF 3)

RF SECTION

... fr

Reference HP Part |c| o Description M Mfr Part Number
Designation Number |D Code
A15Q1 168530201 9 1 TRANGISTOR PHP 2N2V07A 51 TD-18 PD=400MUW §4713 2N2907A
ATLR1 NOT ASSIGNED
A15R2 0698-0289 6 1 RESISTOR 132.3k 1% .0SH F TC-0+-100 24546 C3-1/8-T0-3162-F
A15R3 0698-3157 3 2 RESTISTOR 19.6K 1% 128K F 1C=0+-100 24546 C4-1/8-T0-1962-F
ATRRY 0698-3157 3 RESIGTOR 19.6K 1% .12G6W F TC=0+-100 24546 C4-1/8-T0-1962-F
A1GRS 0698-3152 a 2 RESISTOR 3.48K 1% 200 F TC=0+-100 24546 C4-1/8-70-3481-F
ALSRSG 0698-3260 9 3 RESISTOR 464K 1% .125W F TC=0+-100 28480 06783260
ALGR7 0757-0880 3 2 REGISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A15RE 07570465 6 1 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003F
A1GRY 0757-0442 9 2 RESISTOR 10K 1% L12%5W F TC=0+-100 24546 C4 1/8-T0-1002-F
A1S5R10 0678~-3260 ? RESISTOR 464K 1% ,125W 1 T 0+-100 284830 06%8--3260
AISR1L 017570442 9 RESIGTOR 10K 1% .125W F TC=0+-100 24546 C4-1/9-TG-1002-F
ATER1Z2 0678-3260 ? RESISTOR 464K 1% 1298 F TC=0+-100 20480 0678-3260
A1SR13 069603440 7 1 RESISTOR 196 1% .125W F TC=0+-100 24546 C4-1/9-TH - 196R~-F
A15R14 07%7--0401 0 1 RESIGTOR 100 1% ,125W F TC=0+-100 24546 C4-1/8-T¢-101-F
A1SRIS ¢ 757-0421 4 1 RESISTOR 82% 1% .125W F TC=0+-100 24546 Ca-1/8-T8-B2UR--F
A1SR1G 267B-3151 7 1 RESISTOR 2.87K 1% . 125W F TC=0+-100 24546 C4-1/8--T0-2871~F
AL1BRLT 075704249 1 1 RESISTOR 1.62K 1% .125W F TC=04-100 24546 C4-1/9-T0-14L21~F
A1SR18 0737-02680 3 REGISTOR 1K 1% .125W F TC=0+-1040 24546 €4 -1/0~T0~-1001-F
ALSRLY 1698--3155 1 1 RESISTOR 4.64K 17Z 1290 F TC=0+-100 24546 Ca-1/9-T0- 4641-F
ALSR20 0693-3152 a RESISTOR 3.48K 17Z .120W F TC=0+-100 24546 C4-1/8-T0-3481-F
A155WY 3101 -2197 ? 1 SWITCH-RKR DIP--RKR-ASSY 6-1A ,05GA 30VDC 28400 31012197
A13TP1 1261 -8096 4 1 HEADER ASSY 7PIN 2B480 125%1-0096
A1STP2 NOT ASGIGNED
ATTTP3 03601682 0 2 TERHINAL-STUD SGL-TUR PRESGH-MTG 20480 03601682
ALETP 4 0360-1682 0 TERMINAL-STUD SGL-TUR PRESS-MTG 20480 03601682
A1STPS 12%1-5177 [ 2 CONNECTOR -5GL. CONT PIN .031 -IN--BSC-G2 23480 1251-5177
A1STPS 1251-9177 & CONNECTOR~SGL CONY PIN ,031-IN-BGC-GZ 28400 12515177
A15U1 1810-0446 a 3 NETWORK -RES B-5IP1.9K OWM X 7 11236 750-81-1.5K
Al1SU2 16100446 8 NETWORK-RES 8-51P1.5K OHM X 7 11238 750--81-1. 3K
AI1TUS 18100446 8 NETWORK-RES 8-5IF1,9K Qi X 7 11236 750-81-1.5K
A15U4 1920~-1197 @ 1 IC GATE TTL LS NAND QUAD 2 -INP 0129% SN7ALSOON
ATSUS 18203401 2 1 IC EFR TTL ALS OR QUAD 2 INP 28480 1820-3401
A1SUL 18202551 1 1 1C-GENERAL PURPOSE INTERFACE BUS ADAPTER 20480 18202551
AlS 1820-1199 1 1 IC INV TTL LS HEX 1--INP D129% SN74LE0-4N

) 1820~-1216 3 1 IC DCDR TTL LS 3-TO-O-LINE 3-INP 01295 GN74LS138N

1320-3449 8 1 IC-PARALLEL INTERFACE/TIMER/Z8MHZ/MCOEB0OOD 28480 1820-3449

A15U10 1820-2102 8 1 IC LCH TTL LS D-TYPE OCTL 01295 SN74LS373N
A1SU1Y 1320-17297 7 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 01295 SN7ALS374N
AlSUL2 1920~1208 3 2 IC GATE TTL LS OR QUAD 2-INP 01299 GN7ALS3EN
A13U13 18201203 8 1 IC GATE TTL L5 AND TPL 3 INP 0129% SN7ALSTIN
AlTU14 1§18~3183 2 4 IC CMOS 65536 (&4K) STAT RAM 150-NS 3-8 28400 1818-3183
A1SU14 1818--3305 0 4 IC CHOG 65536 (64K) STAT RAM 130-NG 3-G 23484 1818-330%
A15U15 18183183 2 IC CMDS 65934 (6£4K) STAT RAM 150-N§ 3-S 28480 1818-3183
A1SU1S 1818-3305 0 IC CHMOS 65536 (64K) STAT RAM 150-NE 3-8 284080 1818-3303
AlSULe 813680--90052 | & 1 EFROM PRGMD U116 28440 85480-80052
A1SU17 1318-3183 2 IC CHMOS 65536 (64K) STAT RAM 150 -N5 3-§ 28480 1818-3183
Al1GU7 1818-3305 0 IC CHOS 65536 (LAK) STAT RAM 158-N§ 3-§ 284010 1818--3305
A1GULB 1318-3183 2 IC CMOS 65536 (644K) STAT RAM 150-NS 3-6 28480 1318-3183
AlLEULB 18183305 0 IC CMDE 65536 (64X) STAT RAM 1G0-NS 3-8 28440 19183399
A15UYS 8568080053 | 7 1 EPROM PRGMD U19 2B480 856B0-80053
Al1SU20 5180-2330 0 1 IC16R4 PAL PRCMD 28480 5100-2330
A15UR1 1810-0205 7 1) NETWORK~RES B -BIP4.7K DM X 7 01121 2088472
A1SU22 18202024 3 1 IC DRVR TTL LS LINE DRVR QCTL 01299 GN74LG244N
A1SUR3 18100394 S 1 NETWGRK-RES B--SIP6.8K OHM X 7 1121 2084a602
ATEU24 16920-1851 2 1 IC ENCDR TTL LS 01295 SEN7ALS148N
A15URS 181002035 7 ETWORK~RES B-GIP4.7K OHM X 7 01121 2084472
Al5U26 1820-250% 9 1 LC-MPU; CLK FREQ=BMHZ, TNSTRUCTION 20400 1820-3505
ATEUR? 1820-3173 5 1 IC FI7 CMOS/74HC J-K NEG-~EZDGE-TRIG 23480 1320-3173
Al15U28 10201281 2 1 IC DODR TTL LS 2-TO-4-LINED DUAL 2-INP 81225 SN74L5137N
A1TURY 1810-020% 7 NETWORK -RES 8-5IP4,7K OHM X 7 01121 208R47VE2
A1HU30 168202483 8 1 IC RCVR TTL LS EBUS OCTL 01299 GN75161N
AI1SU31 1020 -3431 8 1 IC TRANGCEIVER TTL § INSTR -BUS IEEE--488 284060 16820 -3431
a15u32 182026749 o 2 IC RCVR TTL LS BUS OCTL 0129% GN74L.5646N
A15U33 1810-0279 9 1 NETWORK-RES 10 SIP4.7K OHM X ? 01121 210A472
ALHU34 18201997 7 I FF TTL LS D~TYPE POS-EDGE-TRIG PRL-IN 01299 GN7ALGT74N
A15U35 18201112 8 1 IC FF TTL L8 D-TYPE PUS-EDCGE-TRIG 01295 SN74LS74AN
ALBU3S 1820-2675 ) IC RCVR TTL LS BUS OCTL 01295 " GN74L.S646N
A15U37 BL5680-B00354 | 8 1 EPROM PRGMD 137 28400 856B0-80054
A13038 BEL80-800%56 | 0 1 EPROM PRCMD U380 28480 8568080056
A1SU39 3368080055 | 9 1 EPROM PRGMD U3? 284060 8568080055
A15U40 895680 --80057 | 1 1 EPROM PRGMD U4Q 28480 85600~80057
A15U41 1810-0344 5 1 NETWORK-RES 10-51P6.BK OHM X ¥ 011421 210A682

8 A15

*Indicates factory selected value




RF SECTION

TABLE2. A15CONTROLLER, REPLACEABLE PARTS (30F 3)

Reference HP Part |c Q oL Mfr
; . t Description Mfr Part Number

Designation Number |D y p Code

A15U42 B5480-80048 | 4 1 IC16L8 PAL PRGMD 28400 B54680-B00868
A15U43 1826-0759 9 1 IC COMPARATOR GP QUAD 14-DIP-C PKG 14713 I-M339T
A15U44 1810--0209 7 NETWORK--RES 8-SIP4.7K OlHM X 7 01121 20Bp472
Al BUAS 18203562 & 1 IC BFR TTL ALS INV HEX 284810 182¢- 3562
A15U446 18100295 7 NETWORK-RES 8-51P4,7K OHM X 7 21121 2008472
A151147 1B20-1208 3 IC GATE TTL LS OR QUAD 2--INP 01295 SN74LS32N
ATTUAD 1826 -0373 7 1 IC V RGLTR-AJD POS 1,2/37V TO-220 PKG 27014 LM3t7T
ALSWI* B3159--000% 1] 1 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159 0005
ALSY1 1813-0129 o 1 IC 0LC HYEBRID 34344 SP 623K
A1SYY 1813-0194 1 1 XTAL-CLOCK-OSCILILATOR 14, 7456-MHZ 28480 1813-019¢

*Indicates factory selected value
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RF SECTION

A15 CONTROLLER
85680-60180
P1 P2 P3
FUNCTION
PIN SIBNAL TO/FROM BLOCK PIN SIGNAL TO/FROM BLOCK PIN SIGNAL FUBNL%TCIKON
$ | LTIO A12P1-26 F 1 | GND R 1 |NC
26 GND R 19 { LBIP F 16 | NC
2 | LBIO A12P1-27 F 2 | ADRE H 2 | 6ND R
27| GND R 20 | ADR{ H 17 [ 6ND R
3 | NC 3 | ADR2 H 3 | +1av R
28| NC 24 | ADR3 H 18 | +12v R
4 | LRTL A12Pi-29 | 4 | ADR4 H 4 | NC
29| HsWP Al2pi-4 S 22 | NC H 19 [ NC
5 | Kce A12P1-30 S 5 | 1088 H 5 | NC
30| KC7 A12P3-5 S 23 | 1081 @ H 20 | NC
6 | Kca A12P1-34 S 6 | 1082 o H 6 | NC
31| KC5 A42P1-6 S 24 | 1083 z H 21 | NC
x
7 | Kca A12P1-32 S 7 | 1084 ] H 7 | NC
32 Kca AL2P1-7 S 2 | 1085 § H 2 | NC
8 | Kcg A12P1-33 S 8 | 1086 = H 8 | NC
33| Kct A{2P3$-8 S 26 | 1087 H 23 [ NC
9 | KR4p A12P1-34 S 9 | 1088 H 9 | NC
34| KR14 Af2P1-g S 27 | 1089 H 24 | NC
10 | KR8 A12P1-35 S 10 | 10849 H 10 | NC
35 | KRS A12P1~40 S 28 | 10841 H 2% | NC
11 | NC 11 | 10B42 H 11 | NC
| NC 29 | 10813 H 26 | NC
12 | ADR4 A12P1-37 H 12 | 10814 {/ H 12 | NC
37 | LADR A12P4-12 %0 | 10815 H 27 [ NC
13 | ADR2 A12P4-38 H 13 | NC 13 | NC
38 | ADR3 A42P1-13 H 31 INC 28 [ NC
14 | ADRP A12P1-33 H 14 | GND R 14 | NC
39 | ADRM A2Pi-14 H 32 | HPUP A24p2-12 B 29 | NC
15 | NC 15 [ NC 15 | 6ND R
4 | NC 33 | LIPS A12P2-33 | 30 | 6ND R
16 | NC 16 | NC
41 | NC 34 [ LSRG Ai2P2-34 J
17 | 10B14 A42P1-42 H 17 | +5.2v R
42 [ 10845 Al2P§-17 H 36 |+6.2v R
18 | 10B12 A$2P1-43 H 18 | GND R
43 | 10843 A12Pi-18 H 38 | GND R
19 | JOoB1¢ Ai2P1-44 H
44 | 10B44 A42P1-19 H
20 | 1088 A12P4-45 H
45 | 1088 A12P1-20 H
24 | 1086 A12P1-46 H
4 | 1087 Ai2P1-214 H
2 | 1084 A12P1-47 H
47 | 1085 A42P1-22 H
2 | 1082 A12P4-48 H
48 | 1083 A12P1-23 H
24 | 1088 A12P1-49 H
49 | 108t A12P1-24 H
25 | 6ND R
50 | LRMT A12P1-25 1
SERIAL NUMBER PREFIX: 2408A A 1 5

FIGURE 5. A15 CONTROLLER, SCHEMATIC DIAGRAM (1 OF 4)
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RF SECTION

A15 CONTROLLER

85680-60180
(SHEET 2 OF 4)

J1 J2 6. MNEMONIC TABLE:
PIN|  SIGNAL 70 FRoM | FUNCTION | lpIn|  s1oNAL 7o Frow | FUNGIAIN | |MNEMONIC DESCRIPTION
1 |NC 1 DI04 J5-1 J ADRY INSTRUMENT BUS ADDRESS BIT ¢
2 | 1084 A4A10J1-4 H 2 D102 J5-2 J ADR1 INSTRUMENT BUS ADDRESS BIT 1
3 | T0B3 A4A10U1-6 3 D103 J5-3 J ADR2 INSTRUMENT BUS ADDRESS BIT 2
4 | 10B5 A4A10J1-8 H 4 D104 J5-4 J ADR3 INSTRUMENT BUS ADDRESS BIT 3
5 | 10B7 A4A1001-10 H 5 E01 J5~5 J ADR4 INSTRUMENT BUS ADDRESS BIT 4
6 | 1088 A4A10J4-12 H 6 DAV J5-6 J ATN HP-IB CONTROL
7 110814 A4AL0J1-14 H 7 NRED J5-7 J DAV HP-1B CONTROL
8 | 10813 A4AI0JI-1B H 8 NDAC J5-8 J DI04 DATA INPUT/OUTPUT
9 | 10846 A4A10J4-18 H 9 IFC J5-8 J p1o2 DATA INPUT/GUTPUT
0 | LADR NC ] 10 SRA J5-10 J p1oa DATA INPUT/OUTPUT
11 | HPON A1A9J1-22 R 11 ATN J5-11 J DI04 DATA INPUT/OUTPUT
12 | ADR1 A4A10J4-24 H 12 NC SEE NOTE 5 D10S DATA INPUT/OUTPUT
13 | ADR3 A4A10J1-26 H 13 D105 J5-13 J p106 DATA INPUT/OUTPUT
14 | NC 14 DIOE J5-14 J p107 DATA INPUT/QUTRUT
15 | NC 15 D107 J5-145 J D108 DATA INPUT/OUTPUT
16 | KR9 A1A1J1-33 S 16 Di08 J6-16 J EOI HP-1B CONTROL
17 1 KR4 AiA1J4-34 S 17 REN J5-17 J HPON HIGH=IF-DISPLAY SECTION POWER ON
18_|KC4 AtA1J1-41 S 18 NC SEE_NOTE 5 HPUP HIGH=POWER ON
19 | KC3 A1A1J1-39 S 19 NC SEE NOTE 5 IFC HP-IB CONTROL
20 | KC5 A1A1J1-37 S 20 NC SEE_NOTE 5 1088 INSTRUMENT BUS DATA BIT #
21 | KC7 A1A1J1-35 S 21 NC SEE NOTE 5 1084 INSTRUMENT BUS DATA BIT 4
22 | HSWP A3AIP1-24 S 22 NC SEE NOTE 5 1082 INSTRUMENT BUS DATA BIT 2
23 | LDSR A3A{0J1-46 J 23 NC SEE_NOTE 5 1083 INSTRUMENT BUS DATA BIT 3
24 | GND R 24 NC SEE NOTE 5 1084 INSTRUMENT BUS DATA BIT 4
25 | GND R 1085 INSTRUMENT BUS DATA BIT 5
26 | GND R 1086 INSTRUMENT BUS DATA BIT 6
37 | 10BP A4A10J1-3 H 1087 INSTRUMENT BUS DATA BIT 7
55 [ 1082 A4AL0J1-F H NOTES: 1088 INSTRUMENT BUS DATA BIT 8
23 [ 1084 AAAL0J1-7 H 1089 INSTRUMENT BUS DATA BIT 9
S hise— puten i RN |ty | MR RS Bk oo
31 | 10B8 A4A10J1-11 H PLETE REFERENCE DESIGNATION, PRE- 10814 | INSTRUMENT BUS DATA BIT il
2 [ 10B1¥ AaAL0J1-13 H FIX ABBREVIATION WITH ASSEMBLY 10842 | INSTRUMENT BUS DATA BIT f2
DESIGNATION. 10813 | INSTRUMENT BUS DATA BIT 13
2 10812 AdR10J1-45 H 2. UNLESS OTHERN TeD: 10844 | INSTRUMENT BUS DATA BIT 14
= ;gau Ad4A10J1-17 H N NI INDICATED: 10845 | INSTRUMENT BUS DATA BIT 15
CAPACITANCE IS IN MICROFARADS (LIF) LADR LON=ADDRESS LED ON
: :gng TeTE . INDUCTANCE IS IN MICROHENRIES (LH) LBIO LOW=BOTTOM BOX INPUT/OUTPUT
1- LDSR LOW=DIGITAL STORAGE READY
38 | ADR2 A4A30J1-25 H 3 ‘;’,‘tﬁiﬁ??ﬁ?ﬁ’i’% {E?%CQIEE‘ OR LIPS LOW=INSTRUMENT PRESET
39 | ADR4 A4A1041-27 H TOP AND EXIT AT RIGHT SIDE OR LAMT LOW=REMOTE
0 NG BOTTOM OF FUNCTION BLOCKS. LRTL LOW=RETURN TD LOCAL
a1 | KRB AlA1J1-34 3 LSRO LOW=SERVICE REQUEST
2 [KRig AiALG132 | S 4 N L LI ARk INSTALLED: LTI0 | LOW=TOP 80X 1/0
43 | KCd ALA1J1-42 S W2 1S LOADED WHEN 256K ROMS (SET NDAC HP-IB CONTROL
44 | KC2 ALALJ1-40 3 OF FOUR) ARE INSTALLED. NRFD HP-1B CONTROL
25 | KC4 AlAlJi-38 S N REN HP-IB CONTROL
e e 3 5. ﬁ’l{gﬁ i%bf“ 24 ARE CHASSIS GROUNDED SAG HP-1B CONTROL
47 | NC
48_| LSRG A1A9J1-45 J
49 [ LBIO A1A9J1-47 F
50 | LTIO A3A10J2-49 F

SERIAL NUMBER PREFIX: 2408A 1

_——#—————#——“——_—

FIGURE 5. A15 CONTROLLER,SCHEMATIC DIAGRAM (2 OF 4)
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RF SECTION

A15 CONTROLLER

85680-60180 (SHEET 3 OF 4)
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RF SECTION

A16 20 MHz REFERENCE, CIRCUIT DESCRIPTION

A16 20 MHz Reference takes a 10 MHz signal from A27 Time Base and processes it into 20 MHz reference
signals to AS Front Panel, A6 YIG-Tuned Oscillator Phase Lock, A8 249 MHz Phase Lock, and A23A6 Comb
Generator.

Reference Selection

During internal time base operation of the instrument, a 10 MHz signal at =+ 3 dBm is applied to the Doubler
from A27 Time Base. This signal is split by the resistor network of R1 through RS. The power is applied to the
Clock Generator, to the Doubler buffer amplifier Q1, and to the rear panel, where it is available as INT TIME
BASE OUT. When EXT TIME BASE operation is selected on the rear panel, A27 is shut off and the 10 MHz, 0
dBm EXT TIME BASE signal is applied to the Doubler. This power is split between the Doubler buffer amp
and the Clock Generator.

Doubler (A)

A 10 MHz signal to the Doubler is amplified by buffer Q1 and then drives Q2 through the impedance-matching
network Q2 through C4 and L1. The pulse output from Q2 is coupled into the 20 MHz resonator T1 and C6 to
produce a 20 MHz output from the Doubler.

Clock Generator (B)

The 10 MHz signal from the Time Base is applied through C33 to the isolation amplifier Q3. The amplified
signal is converted to TTL levels by Q7, which drives the NOR gate U2, which in turn drives the 10 MHz TTL
bus to clock A15 Processor and A17 Frequency Counter.

Crystal Filter (C)

The output of the Doubler drives the emitter follower Q4, which provides a low output impedance driver for the
Crystal Filter. CENTER FREQ adjustment C11 varies the center frequency of the filter. Some of the 20 MHz
signal is fed back through the inverting transformer T2 to cancel the case capacitance of YI. The 20.34 MHz
NULL adjustment C12 adjusts the proper amount of feedback. The filtered signal is amplified by Q5. L16 and
C16 match the impedance to PIN diode CR1. The current through CRI sets the attenuation for the desired
comb drive level at J3, which is applied to A23A6 Comb Generator.

AGC Amplifier (D)

A small amount of the comb drive signal is fed through R24, C18, and L4 to the detector diode CR2. The
rectified voltage across R25 is proportional to the comb drive power. Op amp U3A compares the drive level to a
reference set by COMB DRIVE adjustment R31. The output from U3A is then set to bias CR1 for a value of
attenuation that will cause the rectified drive voltage to equal the reference voltage.

NO REFERENCE Indicator/Driver (E)

Comparator U3B compares the rectified drive voltage from CR2 with a fixed voltage. If the drive drops too
low, U3B turns on the NO REF indicator LED DSI.

Buffer Amplifier (F)

A small amount of 20 MHz comb drive signal is fed through R35 to Q6. L5 and C22 match the impedances and
R37 is a feedback element to stabilize the gain of Q6. R40 through R47 and R54 form an aggregate network of
splitters and pads to provide a 20 MHz, — 15 dBm reference signal to A6 YIG-Tuned Oscillator Phase Lock, a
20 MHz, — 10 dBm signal to A8 249 MHz Phase Lock, and drive for the Calibrator.
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Calibrator (G)

The 20 MHz signal from the Buffer Amplifier is amplified by an emitter-coupled pair, U1A. This signal is
clipped by U1B to set a precise level. The output goes through a low-pass filter L8, L9, L10, C29, and C30 to
reduce the harmonic content. CAL LEVEL adjustment R51 varies the amount of emitter current, U1C provides

temperature compensation.

2 A6




RF SECTION

TABLE 1. A1620 MHz REFERENCE, REPLACEABLE PARTS (1 OF 3)
Reference HP Part |c Q s Mfr
: A t Description Mfr Part Number
Designation Number |D Y P Code
Ale 85600-6000% | 7 1 208MHZ REFERENCE 28480 BE6B30-60005
A16C1 01460-2059 9 28 CAPACITOR~FXD .01UF +80-28% 100VDC CER 28480 01402055
A16C2 01602053 ? CAPACITOR-FXD .D1UF +88-20% 100VDC CER 28480 0160-205%
A16C3 0131 60-205% ? CAPACITOR-FXD .Q1UF +8C--20% 100VDC CER 28480 01602055
A16C4 0140-0193 [ 1 CAPACITOR-FXD G2PF +-5X 330VDC MICA 72136 DM1SEB20J0300WY1CR
A16CS 0168-2055 9 CAPACITOR-FXD . 01UF +380-20% 100VDC CER 28480 0160-2055
Al6CE 01400205 S 1 CAPACITOR-FXD &62PF +--5X 300VDC MICA 72136 DMISE620J0300WVICR
Al 4C7 0160-2055 ? CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 01602055
A16C8 01469-20355 ? CAPACITOR-FXD ,01UF +B0-20% 100VDC CER 28480 0160-2085
Al16Cy 9160~2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 283480 01460-205%
A16C10 0160--2264 2 1 CAPACITOR-FXD 20PF +-5% S00VDC CER 0+-30 28480 01602264
AL6C1 01231 --0457 9 1 CAPACITOR-V TRMR-PSTN .8-8.5PF 750V 18734 TPY
A16C12 0121-0451 3 1 CAPACITOR-V TRMR-AIR 1.7-117F 175V 74770 187 '010&6-028
A16C13 0160~-205%535 9 CAPACITOR-FXD ,01UF +80-207% 106VDC CER 284850 0160-205%
AH16C14 0160-2055 ? CAPACITOR-FXD ,01UF +B0-20% 100VDC CER 28480 0160-2055
A16C1S 0160-2055 ? CAPACITOR-FXD ,01UF +80-20X 100VDC CER 28480 01602055
Al6C16 81602202 8 1 CAPACITOR~-FXD 75PF +-5% 300VDC MICA 28480 0160-2202
AlLECL7 0160-2055 ? CAPACITOR-FXD ,01UF +80-206X 100VDC CER 20480 £160~-2085
A146C18 8160-2260 8 1 CAPACITOR-FXD 13PF 4-5% S00VDC CER 0+-30 2{3480 0160-2260
Al4C19 01460-2055 ? CAPACITOR-FXD ,B1UF +80-20% 100VDC CER 29480 016020855
A1&C20 0100-0197 8 4 CAPACITOR-FXD 2.2UF+-10% 20VDC TA De289 150DZ225X9020A2
Al sC21 018004197 a CAPACITOR-FXD 2,2UF+-10% 28VDC TaA 54289 150D225X2020A2
Al6C22 0140-0198 S 1 CAPACITOR-FXD 200PF +-5%X 300VDC MICA 72136 DMISF201T0300WVICR
Al1&6C23 0180~0197 a CAPACITOR~FXD 2.2UF+-18% 20VDC TaA 56209 150D225XP020A2
Al16C24 0140-0210 2 1 CAPACITOR~FXD 270PF +-SX 3J00VDC MICA 72136 DMISF271J0300WVICR
A16L2% 01602055 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 2848140 01602055
A16C26 01602055 9 CAPACITOR-FXD .D1UF +80-20% 100VDC CER 28480 01460-205%
Al16C27 0160-2055 9 CAPACITOR~FXD .01UF +80-20% 100VDC CER 284840 01602035
A16C28 0160-2055 ? CAPACITOR-FXD ,D1UF +80-20% 100VDC CER 26400 0160-2055
A16C29 0160-2204 ] 2 CAPACITOR~FXD 100PF +~-5% 300VDC MICA 28480 0160-2204
A16C30 01602204 0 CAPACITOR-FXD 1D0PF +-5% 30JVDC MICA 20480 0160-2204
Al16C31 0160-2055 9 CAPACITOR-FXD .01UF +8B06-20% 1060VDC CER 284840 01640 2055
A16032 01602055 9 CAPACITOR-FXD .B1UF +80-20% 100VDC CER 26480 01602059
A16C33 0160-205% 9 CAPACITOR-FXD .01UF +00-20% 100VDC CER 20480 0140--205%
A16C34 B160-20583 ? CAPACITOR-FXD .DI1UF 480-20% 100VDC CER 20480 0160-205%
A16C33 01682055 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 0160-205%
A16C34 01460-2055 ? CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A146C37 0160-2055 9 CAPACITOR~FXD ,01UF +80-20% 100VUDC CER 284040 0160-2055
A16C38 01602053 9 CAPACITOR-FXD .D1UF +80-20% 1D00VDC CER 20480 0169-20585
Al 6C39 $180-0197 a8 CAPACITOR-FXD 2.2UF+-10X 20VDC TA 6239 150D225X9020A2
A16C40 01603879 7 3 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 014603879
A16Ca1 01603879 7 CAPACITOR~FXD ,01UF +-20% 100VDC CER 20480 01603879
A16C42 0160-3879 7 CAPACITOR-FXD ,J1UF +~20% 100VDC CER 28480 0160-387%
A16Ca3 6160~-2055 Q CAPACITOR-FXD ,01UF +80-20% 100VDC CER 204080 0160-2055
A16CA4 0160-205% 9 " CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 01608-2055
Al16CaAS 0160~2055 9 CAPACITOR-FXD ,01UF +80-20% 180VDC CER 204880 01602055
H16CASL 01602055 9 CAPACITUR-FXD .01UF +B0-207% 100VYDC CER 28480 0160-2055
A16CA7 0160-2247 1 1 CAPACITOR-FXD 3.9PF +-,25PF 500VDC CER 284890 0160-2247
A16CR1 12010639 4 1 DIODE~PIMN 28480 5082-3080
Al6CR2 1901-053% 9 1 DIODE-SH SIG SCHOTTKY 2B480 190105935
A16CR3 1?201-0040 1 2 DIDDE-SWITCHING 30V SO0MA 2NS DD-35 268480 192010040
A16CR4 19010040 1 DIDDE-~SWITCHING 30V S0MA 2NS DO-35 28480 192010040
A16D81 19900486 & 1 LED~LLAMP LUM-INT=1MCD IF=20MA-MAX EVUR=GV 28480 S0B82-46D4
A16E1 2170--0029 3 2 CORE-SHIELDING BEAD 28480 ?170~-0029
A16E2 ?2170--0029 3 CORE -SHIELDING BEAD 20480 ?170-0029
Al6J1 12500696 & 4 CONNECTOR-RF MR M SCL-HOLE-FR 50-0HM 2¢480 12%0--0690
A16J2 12500670 6 CONNECTOR-~RF SME M SGL-HOLE-FR S50-0HM 28480 1250-0690
A1AHT3 1250-06%0 & CONNECTOR~RF SHME M SGL-HOLE-FR 5S50--OHM 28480 125006720
Al6TA PART OF W26
A16IS PART OF W23
A16J6 1250-06%D 3 CONNECTOR-RF EMB M SGL-HOLE-FR 593-01M 28480 12500690
Al6LL ?140-0143 ? 1 INDUCTOR RF~CH-MLD 3.3U4 10X .105DX.26LG 284080 21400143
AlLHLZ 91400179 1 8 INDUCTOR RF-CH-MLD 22UH 10Z .166DX.3BSLG 283480 21400179
Al6L3 2140-0142 8 1 INDUCTOR RF-CH-MLD 2.2UH 10% ,105DX.26L0G 28480 2140--0142
ALbLA 9140--0114 4 1 INDUCTOR RF-~CH-MLD 10UH 10X ,166DX.3B5LG 28480 91400114
Al16L5 2100-2250 9 1 INDUCTOR RF-CH-MLD 180NH 10% .105DX.26LG 2684860 ?100-2250
Al&6LE ?140-0179 1 INDUCTOR RF -CH-MLD 22UH 10% ,166DX,3BSLG 20480 2140-3179
Al6L7 ?140-0179 1 INDUCTOR R¥-CH-MLD 22UH 10X .166DX.385LG 28480 ©140-0179
A16LB 21002256 5 2 INDUCTOR RF-CH-MLD S60NH 10% .105DX.26LG 28480 ?100-2256
Al 6LY 9100-2259 ] 1 INDUCTDR RF-CH--MLD 1,.3UH 10X .105DX,26LG 28480 9100-22%9
Al6L10 ?100-2256 1 INDUCTOR RF-CH-MLD S60NH 10% .1035DX.26LG 28480 ?130-2256

*Indicates factory selected value
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TABLE1. A1620 MHz REFERENCE, REPLACEABLE PARTS (2 OF 3)
Reference HP Part |c Q D —r Mfr
. A escription Mfr Part Number
Designation | Number |D ty scriptio Code
AlGL11 21400179 1 INDUCTOR RF~CH-MLD 22UH 10% .166DX. 385L6 3489 ?140-017%
AlbLi2 ?140-0179 1 INDUCTOR RF-CH-MLD 22UH 10% .1646DX.38%5LG 265480 21400179
Al6L13 21400179 1 INDUCTOR RF-CH-MLD Z22UH 10X .166DX.3B5LG 284890 P140-0179
AlbL14 ?140-0179 1 INDUCTOR RF-CH-MLD 22UH4 10% .164DX.385L0 20480 21400179
Al16L.1S 9140-0179 1 INDUCTOR RF-CH-MLD 22UH 10% .166DX.385LG 284680 PL40-0179
AlbLIG 91602257 & 1 INDUCTOR RF~CH-MLD 8206NH 10% .105DX.26L0 28480 91402297
A16Q1 1854--0023 ? 3 TRANSISTOR NPN SI TO-18 PD=Jb60MW 28480 1854-0023
A16R2 1854-0023 9 TRANSISTOR NPN SI JLOMW 28480 19%54- 0023
A16G3 18540023 9 TRANSISTOR NPN 31 TO-18 PD=360IMW 20480 18540023
Al&LRA 161540247 9 3 TRANSIGTOR NPN ST W FT=800MHZ 28480 18540247
A1LAS 1854--0247 ? TRANSISTUR NPN S1 W FT=800MH42Z 26460 1854 -0247
Al6Q6 18540247 9 TRANSISTOR NPN SI T0-39 PD=1W FT=800MHZ 28480 18540247
A16Q7 18540019 3 1 TRANSISTOR NPN SI TO~18 PD=363MW 23480 1854-0019
A14Q8 1853-0007 7 1 TRANSIGTOR PNP 2N32%1 SI T0-18 PL=3&L0MW 04713 2M32%1
A16RY 97570390 4 3 REGISTOR 75 1Z .125W F TC=0+¢-100 24346 C4-1/8-T0-75R0-F
Al 6R2 e757-0378 0 3 RESISTOR 11 1% CaQ+-100 19701 MFAC1/0-TO--11R0~F
A16R3 07570378 0 RESISTOR 11 1% W F TC=0+-100 19701 MFAC1/8~TO~11R0 ¥
Al HRS 06983443 Q RESISTOR 287 1% .12 TC=0+-100 i C4-1/8-T0-287R-F
A1LRS 0737-0422 5 8 RESIGTOR 909 1% .125%W F TC=0+-100 C4-1/8~T8~P09R~F
Al&RE 06983157 3 4 RESISTOR 19.6K 1% ,12%W F TC=0+-100 24544 Ca-1/8-TO~19&2~
A16R7 07570442 9 RESISTOR 10K 1% .12%W F TC=0+-100 24544 C4-1/8-T0--1002~F
Al 6HRB 01698-3443 1] RESISTOR 297 1% 125W F T +=100 24546 C4-1/8-T0- 207R~F
AT&RY 07570422 b RESIGTOR 9379 1% ,128W F T +=100 24546 C4-1/B-T0-299R~F
AL6R10 1757-0398 4 RESISTOR 75 1% ,12%5W F TC=0+-100 24544 C4-1/8-T0-73R0-F
A16R11 D7S7--0374 0 1 RESISTOR S1.1 1% W OF TC=0+-100 24536 C4-1/8~-TO0~S1R1 -F
AlHR12x% G698~-3443 0 5 RESISTOR 287 1% +-100 24546 C4 1/8-T0 207R-F
A16R13 N6ZB-3404 3 1 RESISTOR 393 1% -100 20480 1678-3404
AlL6R14 06983439 4 1 RESISTOR 178 1% +-140 24546 C4-1/8-T0- 178R~F
A16R1S B7%7--0395 1 1 RESIGTOR S6.2 1% SW F TC=0+-100 24546 C4-1/8-TO0-56R2-F
Al&6R1E 07570200 7 1 RESISTOR 5.62K 1% ,125W F TC=0+-100 24546 Ca-1/8-T0-5621~F
A16R17 87570449 6 1 RESISTOR 20K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-200 "
A1GRIB 0757-0422 G RESISTOR Q0% 1% 125W F T +~108 24544 CA4- 1/8-T0O-P0L9R~F
A1LR1P 0757 -0401 0 3 RESISTOR 100 1% 125 F T +-130 24546 CA4-1/89-7T0-101-F
A16R20 06983446 3 1 RESISTOR 383 1% 1254 F T +-1 0@ 24546 C4-1/8-TD- 3GIR-F
Al6R21 0757-03446 2 1 RESISTOR 10 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1BRU~F
Al16R22 07972-0378 i} RESISTOR 11 1% ,125W F TC=0+~100 19701 MF4C1/8-TO-11R0~F
A16R23 06%8-0082 7 1 RESISTOR 464 12 12SW F 7T +-140 24546 C4-1/8~T0--4640F
AltR24 §757-0274 9 3 RISISTOR 1.21K 1% . 12%W F TO=0+-100 24544 C4-1/8-TO~1211~F
Al6R2S 07570465 & 1 RESISTOR 100K 1% .12%W F TC=04-100 24546 Ca4-1/8-TI-1003~F
A16R2S 0698--3157 3 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 C4 1/8~-T0 1962-F
ATERZ7 B6?B-3260 9 1 RESIGTOR 464K 1% .12%W F TC=0+~1030 284890 1698-3260
Al 6R28 06983150 & 1 RESISTOR 2.37K 1% .12%5W F TC=0+-100C 24546 C4 - 1/8-T0~2071F
Al6ER2Y B757--0274 5 RESBISTOR 1,21K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1211-F
A1 6R3D 0757~ 0459 a 1 RESISTOR S6.2K 1% ,125W F TC=0+-100 24540 C4-1/8-TO0-54L22-F
A16R31 2100-3161 & 1 RESISTOR-TRMR 2DK 10% C SIDE-ADJ 17-TRN 02111 43P203
Al&R3ID 0757-0462 3 1 RESISTOR 78K 1% . 12%W F TC=0+-100 24%546 Ca-1/8-T6~7%02F
A16R33 016983157 3 RESISTOR 17.6K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1962-F
Al6R3A 07570274 S REGISTOR 1.21K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1211-F
A1ER3S 067283443 0 REGSISTOR 2B7 1% 25W F TC=0+-100 24546 C4-1/8-TO~297R-F
A16R3IG 07570390 4 RESISTOR 7% 1% 1254 F T 24546 C4-1/8-T0-75R0-F
Al&LR37 0757-0422 o RESISTUOR 0% 1% 1294 F 24546 C4-1/78-T0 ~9209R -F
Al6R3IB 0757-0401 0 RESIGTOR 1080 1% . 12%W F 24546 C4-1/8-T0-101-F
Al16ER3Y 0757--0401 1] RESISTOR 100 1% . 12%W F 24546 C4-1/8-T0-101~F
Al 6RA0 0698-71%6 8 3 RESISTOR 21.95 1% .05W F 24546 C3-1/8-TO-21R5~F
Al16R41 0628-7207 2 1 RESISTOR 61.% 1X ,0SW F 24546 C3-1/8-TO~61R?~F
A1 GLRAR 04987201 ] 2 RESISTOR 34.8 1% .05W F 24544 C3-1/8-TO-34RE~F
A16RAZ 069B-71%6 a RESISTOR 21.5 1% . 054 F 24546 C3-1/8-TD-21RG~F
Al 6R4AA 0698~7203 a8 1 RESISTOR 42.2 1% ,0SW F 24544 C3+1/8~TO-42R2~F
A16RAD 067B-7201 6 RESISTOR 34.8 1% .05W F 24546 C3-1/8~TO-34R3 ~F
Al 6RAL 0698~7196 8 RESISTOR 21.9 1% 054 F TC 24544 C3-1/8-TO-21R%~F
A16LRAY7 D757-0397 3 1 RESISTOR 68.1 1% .12%W F TC=3+-100 243546 C4-1/8-T0 -68R1~F
Al 6R48 06:98-3151 7 1 RESISTOR 2.67K 1% .125W 24540 C4-1/06-TH~2871~F
A1HRAD 2678~3441 B 1 RESISTOR 215 1% . 125W F 24546 C4-1/8-TO-215R-F
A1 6RSO 01698-3437 2 2 RESISTOR 133 1% . 12%W F TC=0+~-100 24546 C4-1/8-TC-133R~F
ALLRTT 21003123 Q 1 RESISTOR-TRMR 500 10% C SIDE-ADJI 17-TRN 43PS01
A16RS2 0757-0419 [} 1 RESISTOR &81 1% ,12%W F -100 C4-1/8-T9-681R-F
ATORSS 06983437 2 RES 133 1% 1258 F ~100 C4-1/8~T3~133R -F
Al&R54 0757-0401 0 100 1% 125W F +-1040 Ca-1/8-T0- 1061 ~F
ATHRGS 0757--0401 0 100 1% 125W F +-100 24546 C4-1/8-T0~101-F
A1 6RSH 07570276 7 1 61.9 1% 1254 F TCO=0+-160 Q4%44 GC4-1/8-Th-6192-F
A16RS7 0757 0442 V4 10K 1% ,12%W F T +-100 24544 Cq4--1/8-T0-1007
Al LRSB 06933443 ] RESISTOR 287 1% .125W F TC 100 Q465496 Ca4-1/8-T0- 7
A16RSY 07570422 9 RESISTOR 909 1% .12%W F TC 120 24346 c4-1/8-T0
Al6RSE0 0698~-3157 3 RESISTOR 19,6K 1% AGW F TC=0+-100 eaG44 C4--1/8-TG 1962

4 A16
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RF SECTION

TABLE 1. A1620 MHz REFERENCE, REPLACEABLE PARTS (3 OF 3)
Reference HP Part |c Q — Mfr
. . t Description Mfr Part Number
Designation | Number |D y P Code
AlHR61 069831610 a8 1 RESISTOR 31.6K 1% 1234  TC=0+-100 24546 Ca-1/8-T0-3162-F
Al&R&LZ 0737--0422 3 RESISTOR 20% 1% .125W F TC=0+-100 24546 Ca4-1/8-TD-R09R-F
A146T1 85680~-80004 | 8 1 TRANSFORMER RT 284860 0568080004
AlLLT2 8S662 80002 | 4 1 COIL ASBY X-FER 28480 85646280002
AlaTP1 0360-0124 3 4 CONNECTOR-SGL CONT PIN .04 IN-BSC-SZ RND 20400 0360-0124
AlL6TP2 0360-0124 3 CONNECYOR~-SGL CONT PIN . 04-IN-EGC-8Z RND 28480 0360-0124
AL6TPE 0360-0124 3 CONNECTDR~SGL CONT PIN ,04- IN-BSC~SZ RND 234840 03600124
Al6TPA 0360-0124 3 CONNECTOR-SGL CONT PIN ,04~IN-EBSC-B5Z RND 28480 0360-0124
Al6L 18580032 8 1 TRANSISTOR ARRAY 14-PIN PLSTC DIP ILLBG CA3146E
Al16U2 18201144 6 1 IC GATE TTL LS NOR GQUAD 2-INP 31295 SN74LS 02N
A16U3 18326-0092 3 1 IC OP AMP GP DUAL TO-99 PKG 28480 18260092
A16VR1 1902~-00483 1 1 DIODE-ZNR 6.B1V 55X DO-35 PD=,4W 20480 1902-0048
Al16Y1 0410-1103 7 1 CRYSTAL-QUARTZ 20.00000 MHZ 20480 0410-1103
MISCELLANEQUS PARTS
B&701-40001 | 9 1 EXTRACTOR PC 284810 8470140001

*Indicates factory selected value
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RF SECTION

A17 FREQUENCY COUNTER, CIRCUIT DESCRIPTION

A17 Frequency Counter counts the following frequencies:
® 50MHz VTO (nominal 25 MHz after division by 2)
® Signal IF (nominal 21.4 MHz)
® Pilot IF (nominal 20 MHz)

Al7 consists of three input buffer amplifiers, a multiplexer, an eight-decade counter, and control circuitry. The
10 MHz reference frequency for the counter comes from the Clock Generator in A16 20 MHz Reference. The
counter can be used as a timer by causing it to count its clock. In all cases, the outputs are buffered to the
Instrument Bus.

Signal IF Amplifier (A)

The Signal IF Amoplifier consists of a simple cascode transistor (Q11, Q12) driving a differential amplifier (Q13,
Q14) which provides TTL voltage levels to the digital multiplexer U1. R3, R4, R28, C4, and C5 provide the
bias, and, with Q11, 50Q input impedance. R1, C1, and C6 decouple the + 5V supply from the amplifier, and
R2, L1, C2, L2, R31, and C29 provide a bandpass filter and matching network between Q12 and Q13. CR1 and
CR2 inhibit doubling of frequency of large input signals. For isolation when the counter is not used, the entire
amplifier is turned off by Q9, Q10, and their associated circuitry. The amplifier is sensitive to —35 dBm or
lower over 21.4 +8 MHz.

VTO Amplifier (B)

The VTO Amplifier uses a differential pair (Q5 and Q6) to convert an attenuated ECL signal at about 2009
impedance to a TTL signal. Its sensitivity is about — 15 dBm in the range of 25 +3.75 MHz.

Pilot IF Amplifier (C)

The Pilot IF Amplifier is almost identical to the Signal IF Amplifier, but the frequency range is 20 + 10 MHz,
sensitivity is approximately —28 dBm, and additional decoupling is provided by R18 and C15, since the ampli-
fier is not turned off.

Multiplexer (F)

The Multiplexer U1 brings all three inputs and the 10 MHz internal reference to the counter string. Depending
upon which bits on the data bus have been held in latch U6, one of these four inputs is selected. When the
enable line is low to Ul pins 1 and 15, the signal at the selected input is routed through U7C to U12, the least
significant digit counter.

Counter Control and Address Decoder (D) (E)

Dual JK flip-flop U4 sets the state of the counter. The receipt of an octal address 24 and a strobe resets both
U4A and U4B to zero, triggers the one-shot multivibrator (Q7/Q8), and loads data into latch U6. Notice that
U4 pin 9 goes low and indicates counter busy, and U4 pin 7 goes high to gate on the 10 MHz reference, which is
divided by 10 by U14.

A17 1



RF SECTION

U8, U13, and U18 serve as internal start/stop counters. They are reset to all 9 by octal address 24 through the
one-shot multivibrator (Q7/Q8). The reference 1 MHz then clocks the counters and the falling edge of the bit
selected by multiplexer U1. U2 clocks U4A to signify the start and stop of the count interval. U4 pin 6 then goes
high to disable multiplexer U1, U4B is clocked by U4 pin 3, the busy line (LCBZ) goes high, and the reference is
gated off. Normally, state of U4A will be 0 and that of U4B will be 1 when the counter is not being used but has

been addressed.

Counter and Bus Driver (G)

This circuit is composed of an eight-decade counter and 32 bits of 3-state bus driver. Ul1 and U12 are low power
Schottky counters, while U3, US, and U10 are CMOS counters. All are reset by the address 24 strobe signal.
Address 25 causes the high order 4 digits to be read, while address 26 gates the low order 4 digits to the bus.

2 A7
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A17 FREQUENCY COUNTER, TROUBLESHOOTING

Five front panel diagnostic functions are available as an aid in troubleshooting A17. These same functions are
useful when trying to determine the cause of constant frequency offsets and phase locking problems. The key
functions are:

KSE L L o e e e e Sweep Generator Time
] S il I L Count Pilot IF at Marker
KON o e e Count S0 MHz VTO at Marker
KSQ ) i) o e e Count Signal IF at Marker
KS= (o) (@8] o Set Counter Resolution (1 Hz to 100 kHz)

If the analyzer is not sweeping due to a phase lock problem, the counter could be at fault. To determine this,
jumper A15TPS8 to A14TP11, push , and then remove the jumper. If the sweep stops, A17 is probably
faulty.

Although a Signature Analysis Diagram is supplied for A17, troubleshooting this assembly with the aid of an
oscilloscope is more efficient. The best use of the SA Diagram is to verify the inputs from the 50-wire Instru-
ment Bus.

The input amplifiers can be checked with the following conditions:

................................................................ 1500 seconds
(KSF)

With these conditions, TP3 is low and signal activity should exist at the multiplexer U1 inputs. When the RES
BW key is pressed, U1 pin 4 goes high, turning off the Signal IF Amplifier.

The Counter Control and Multiplexer can be verified by using the mode. Key in the following:

....................................................................... 1 sec
N ) I 1 Hz

Four signals will now be multiplexing at TP2. The order is 1 MHz time base, signal IFE, pilot IF, and 50 MHz
VTO. Figure 1 shows the corresponding waveform at TP1. TTL activity will be present at TP3.

l I | I —_— >+2V

-0V
0.5s3

FIGURE t. TIME BASE WAVEFORM

If one of the signals is missing, use the functions in the first paragraph to trace the problem. The Marker
should be turned off before activating each function.

A17 3
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Proper operation of the Counter and Bus Drivers can be determined with the following procedure.

........................................................... 1500 seconds
(KSF)

First, check for a 1 MHz signal at U1 pin 7 and TP2. Check the MSB at the output of each decade counter in the
string for 100 kHz at U12 pin 12 to 0.01 Hz at U3 pin 6.

Next, short U19 pin 10 to ground. This simulates an octal address of 25 and enables the bus drivers for the 16
high order bits. A 10 Hz signal is present at P2-7. The other IOB lines are then checked for the appropriate TTL
activity.

Finally, short U19 pin 9 to ground. This simulates an octal address of 26 and enables the bus drivers for the 16
low order bits. A 100 kHz signal is present at P2-7.

4 A17
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TABLE2. A17 FREQUENCY COUNTER, REPLACEABLE PARTS (1 OF 2)

Reference HP Part |c - Mfr

Designation Number |0 Qty Description Code Mfr Part Number
Al7 8568060131 0 1 FREGQUENCY COUNTER 28430 BS&B0-60131
Al17C1 A4 Ra CAPACITOR-FXD . 01UF +80-2C% 100VDC CLR 28480 0140-2855
A17C2 2 CAPACIVOR-FXD J0PF +-5% 300VLL MICA 20480 0160-2199
A17C3 0160-22035 9 CAPACITOR-FXD ,01UF +80--20% 100VDC CER 28480 0160-205%
A17CA 01602055 ? CAPACITOR-FXD .DBI1UF +00-20% 100VDBC CER 213480 0160-2055
A17C5 0160-205% 9 CAPACITOR-FXD ,01UF +86-20% 100VDC CER 28480 0160-2059
A17C6 81602055 ? CAPACITOR-FXD . 01UF +BU--20% 100VDC {ER 2134890 0160-20565
AL7C7 0160-2055 ? CAPACITOR~FXD ,B1UF +80~20% 100VDC CER 204800 0160-205%
A17C8 01682055 ? CAPACITOR-FXD ,01UF 480--20% 100VYDC CER 28480 0160-205%
A17CY 0160-2055 ? CAPACITOR-FXD .01UF +80-20% 188VDC CER 20480 01402055
A17C10 0160-2055 ? CAPACITOR-FXD .01UF +B0-20% 100VDC CER aBas8) 01602055
A17C11 01602055 9 CAPACITOR-FXD . 01UF +00-20% 100VDC CER 20480 014602055
Al7C12 614640-20%55 Q CAPACITUR-FXD .O01UF +80-20% 100VDC CER 20480 0160-205%
A17C13 D160-20955 9 CAPACITOR-FXD ,G1UF +80-20% 100VDC CER 20480 01602055
A17C14 01402055 9 CAPACITOR-FXD . J1UF +80-20% 100VDC CER 283480 D160-2055
A17C1S 016022055 9 CAPACITOR~FXD ,CG1UF +84--20% 100VDC CER 284610 11662095
AI7C1G 0160-2055 ? CAPACITOR-FXD . 01UF +00-20% 100VDC CER 2634890 01602055
A17C17 01602055 @ CAPACITOR~FXD .D1UF +80-20% 100VDC CER 284810 0160-205%
Al17C13 01602055 9 CAPACITOR-FXD .01UF +BD-20% 10D0VDC CER 28480 01602005
A17C19 9 CAPACITOR-FXD .01UF +80~20% 100VDL CER 28480 01460-205%5
A17C20 NOT ASSIGNED

A17C21 0160-094% 2 1 CAPACITOR-FXD 910PF +-5% 100VDC MICA 20480 0160--0945
Al7C22 0160 -4084 B8 1 CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 31604084
A17€23 NOT ASSIGNED

A17C24 8160~2055 ? CAPACITOR-FXD .01UF +80-20% 1008VDC CER 28480 160-2055
Al 7e2s 0160-2095 9 CAPACITOR-FXD .01UF +80--20% 160UDC CER 28480 0160~-205%5
A17C26 0160-2055 ? CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 3160-2055
A17€27 NOT AESSIGNED

A17C20 01602055 9 CAPACITOR-FXD .01UF 180--20% 100VDC CER 28400 0160-2055
&417C29 0160-2308 < 1 CAPACITOR-FXD 3LPF +-5% 300VDC MICA 20480 0160-2308
A17C30 0160-2257 3 1 CAPACITOR-FXD 10PF +-5% SO0OVLC CER 0+4-60 23480 0160-2257
A17C31 0140-020% 3 1 CAPACITOR-FXD A2PF +-5% 300VDC MICA 72136 DMIBEL20TB300WVICR
A17T1 PART OF W27

AL17T2 1250-0690 -3 2 CONNLECTOR-RF GME M SGL-HOLE- FR S0-0HM 28480 1250--0620
A1733 12500670 [ CONNZCTOR-RF SME M SGL-HOLE-FR S0-0HM 28480 12500690
A17LY NOT ASSIGNED

Al7L2 ?100-2258 7 1 INDUCTOR RF-CH-MLD 1.2UH 10% ,105DX.26LG 284ABD P109-2258
A17L3 NOT ASSIGNED

Al71.4 1001617 0 1 INDUCTOR RF-CH-MLD 3.%UH 10% 28480 2100-1617
AL7LY 21802261 2 1 INDUCTOR RF~CH-MI.LD 2.7UH4 106X . 10SDX. 261G 283480 21002261
A17Q1 18540023 ? 4 TRANSISTOR NPN SI TO 18 PD=360MW 208480 354-0023
A17Q2 1854-0023 Q@ TRANGISTOR NPN SI TD~18 9 25400 354--0023
A17Q3 18540019 3 8 TRANGISTOR NPN SI T0-1B P 23480 S4-0019
A17Q4 1854-0019 3 TRANGISTOR NPN SI TO-10 P 28400 18540819
A17G5 1854-0017% 3 TRANSISTOR NPN GI TO-18 PD=360MW 2e480 1054-001%
A17Q6 18540019 3 TRANSISTOR NPN OI TO-18B P 20480 1854-0019
A1707 1B854-0019 3 TRANSISTOR NPN SI TO~18 P 840890 1854-0019
A17Q8 18354~-001%9 3 TRANSISTOR NPN SI TO-18 PD=3&0MW 23480 18540019
A17Q9 1B54--0404 D 1 TRANSIGSTGR NPN 3I T0O-18 =360 MM 20460 18%54--0404
A17Q19 1353-0007 7 1 TRANSISTOR PNP 2N3251 SI TD-18 PD=34CMW 04713 2N3251
A17R11 18540023 ? TRANSIGTOR NPN SI T0O-18 PD=3460MW 28480 1854-0023
AIL7R12 1854-0023 ? TRANSISTOR NPN SI TO-1B PD=340MW 284840

A17Q13 1854-0019 3 TRANSISTOR NPN G 20480
A17Q14 1854-0019 3 TRANGISTOR NPN SI TO-1B PD=350MW 28480 18%54-0019
A17R1-

A17R3D NOT ASSIGNLD

A17R31 0757-02%4 9? 1 RESISTOR 17.8 1% ,125W F TC=0+-100 19701 MFAC1/8-T0~17R8-F
A17R32 NOT ASSIGNED

A17R33 NOT AGSIGNED

A17R34 06983157 3 1 REGISTOR 19.6K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1962F
A17TP1 03633124 3 4 CONNECTOR-SGL CONY PIN .04 -IN-ESC-SZ RND 28490 03690124
A17TP2 03600124 3 CONNECTOR-SGL CONY PIN . 04-IN-RSC-SZ RND 28480 03400124
A17TP3 03500124 3 CONNECTOR-BEL CONT PIN .04 -IN~BSC-5Z RND 28480 0360-6124
A17TP4 03600124 3 CONNECTOR-SGL CONT PIN .04~IN-BSC-SZ RND 20480 0340--0124
Al17U1 18201244 7 1 IC MUXR/DATA-SEL TTL LS 4-TO-1-LINE DUAL 01295 SN74LS15G3N
Al17U2 1820-1217 4 1 IC MUXR/DATA-SELL TTL LS 8-TO-1-LINE 0122% GN74LS151N
A17U3 1820-1122 0 3 IC CNTR CNMOS BCD SYNCHRO DUAL 04713 MC14518ECP
Al7U4 1820-1212 9 1 IC FF TTL LS J-K NEG-EDGE-TRIG 01293 SN74L.6112AN
A17US5 18201122 0 IC CNTR CHOS ECD SYNCHRO DUAL 04713 MC14518ECP

*Indicates factory selected value
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TABLE2. A17 FREQUENCY COUNTER, REPLACEABLE PARTS (2 OF 2)

RF SECTION

Reference HP Part |c| I Mfr
ahgipr t Description Mfr Part Number
Designation Number |D Y p Code
A17Ub 18201126 o 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG CODM 91295 SN74L5174N
Al17U7 1820-1144 3 1 IC GATE TTL LS NOR QUAD 2-INP 01295 GN74LS02N
A17U8B 1820--2078 7 3 IC CNTR TTL LS DECD DUAL 4 -RIT 01299 SN74LSA70N
A17U9 1820-1759 9 4 1C BFR TTL LS NON-INV OCTL 27014 DME1LGP7N
Al17U10 18201122 0 IC CNTR CMGS ECD SYNCHRO DUAL 04713 MC14519RCP
AL7U11 18201251 -3 3 JC CNTR TTL LS DECD ASYNCHRO 01295 GN74L5196N
AT7ULI2 18201251 & IC CNTR TTL LS DECD ABYNCHRO 91299 SN7ALE196N
A17013 16202078 7 IC CNTR TTL. LS DECD DUAL 4-RIT 01293 GN74LSAPGN
Al7U14 1B820-1291 b IC CNTR TTL LS DECD ABYNCHRO 01295 SN74LS176N
AL7U15 1820~1759 9 IC BFR TTL LS NON- INV DCTL 27014 DMEILSP7N
A17U16 1620- 1757 ? IC BER TTL LS NOW-INV OCTL 27014 DMBILEY7N
A17U17 18208-1799 9 IC BFR TTL LS NON-INV OCTL 27014 DMBILS97N
A17U18 1820-2078 7 IC CNTR TTL LS DECD DUAL. 4-BIT 81295 SN74LS4PIN
Al7U19 18201216 3 1 IC DCDR TTL LS 3-TO-8-LINE 3-INP 01295 SN74L.8138N
MISCELLANEQOUS PARTS
86701-40001 | 9 1 EXTRACTOR #C 28400 86701-40001

6 A17

*Indicates factory selected value
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RF SECTION
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RF

SECTION

p—— emasy  emeem

A17 FREQUENCY COUNTER
85680-60131

FUNCT
PIN SIGNAL TQ/FROM %f%&?"
1 | Lesz £12P2-g D ® SIGNAL IF AMPL
7 | NC
2 | nC
8 | NC
3 | NC
9 | NC
4 | NC
10 | NC CABLE 6, W33
21.4 MHZ T0 =9 MHZ
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S | GND H FAOM A4A2 U3
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© COUNTER AND BUS DRIVERS

® MULTIPLEX 6
c17 C28 +5VF _
[LEAST SIGNIFI-
CANT DIGIT)
Yl LY [ i g Uel —
mojmjmimm
olojojoloio
T LEAST B i S e
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A_w:_ —
9 I
® > {—1p2-21 (I/0} 1084
S v 5 £—1p2-6 {1/0) 1085
N WX 3 {_JP2-20 10BB
{£_—1pP2-5 1087
.05 US/DIV
{Set +3V TO 45V
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3 JUUL oy
3
> {_1P2-18 10B8
5 {—IP2-4 10BY _
+BVF 3 {1P2-48 10814
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é
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5 8r s
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ve 225 WHEN COUNTING : T {£—JP2-2 10813 _
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2P’ bl
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1440 U178
FF 8 dre
asT —-— e — e
12 P NOTES :
14 3 13
16 =115 1. REFERENCE DESIGNATORS WITHIN
18 17 THIS ASSEMBLY ARE ABBREVIATED.
2 FOR COMPLETE REFERENCE DESIG-
_ NATION, PREFIX ABBREVIATION WITH
ASSEMBLY DESIGNATION.
_ 2. UNLESS OTHERWISE INDICATED:
g U16B RESISTANCE 1S IN OHMS (9)
Fo CAPACITANCE IS IN MICROFARADS (Y F)
INDUCTANCE IS IN MICAOHENRIES (JH)
13551 1 gy
14 2 113 3. CONDITIONS FOR WAVEFORM AT TP2 ARE:
% 2__Hs PINS U1-14 AND U1-2 LON, 4 SECOND
2 COUNTING PERIOD, (KSF) .
18 2 17
4. MNEMONIC TABLE:
MNEMONIC DESCRIPTION
U158 _ LCBZ LOW=COUNTER BUSY
184%5 LBIO LON=BOTTOM BOX 1/0 STAOBE
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yp 438 11 _ BITS #-4
1a > 2 F3 10Bg-15 | INSTRUMENT BUS DATA
2 BITS #-15
16 15
2
18 17
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3-s7
12 CRamEE _ 7. UNLESS OTHERWISE INDICATED:
13 13 SIGNALS ENTER AT LEFT SIDE OR
16 2 s TOP AND EXIT AT RIGHT SIDE OR
2 BOTTOM OF FUNCTION BLOCKS.
D 18 —117
MOST SIGNIFICANT BIT
N—3-STATE—

s AT

FIGURE 5. A17 FREQUENCY COUNTER, SCHEMATIC DIAGRAM
A17 1314




RF SECTION

A18 275 MHz PHASE LOCK OSCILLATOR, CIRCUIT DESCRIPTION

A18 275 MHz Phase Lock Oscillator provides a variable offset from the nominal 280 MHz supplied by A20
Third Converter. The amount of the offset is equal to the signal supplied by A1l 50 MHz Voltage-Tuned
Oscillator to A21 275 MHz Phase Lock. This signal is either 2.5 MHz (+ 375 kHz) for frequency spans of 100
kHz or less or 5.0 MHz ( + 750 kHz) for frequency spans greater than 100 kHz.

A18 also sends a 16 MHz to 38.5 MHz signal to A8 249 MHz Phase Lock. The frequency is determined by the
divide number (4.0 through 9.625 in steps of 0.125) used by the Variable Modulo Frequency Divider circuit in
AS.

275 MHz Phase Lock Oscillator (D)

Transistor QS and its associated circuitry form a modified Colpitts oscillator with C9 through C11 providing the
feedback signal. The tank circuit capacitance is provided by the feedback capacitors and by PLO ADJUST C8,
C7, and varactor diode CR1. The tank circuit inductance is provided by L4 and 1.27. R4 and RS set the
operating bias for Q5. LS, L6, C14, C15, C12, and C13 are high-frequency bypass elements.

Tune Filter (B)

The Tune Filter receives a + 5V to + 13V signal (called 275 MHz TUNE) from A21 275 MHz Phase Lock. This
voltage controls the frequency of the 275 MHz Phase Lock Oscillator. The Tune Filter is a 1.5 MHz low-pass
filter that eliminates any 2.5 MHz or 5.0 MHz component that might be impressed on the output of the Phase/
Frequency Detector in A21. The tune voltage may be measured at TP1.

Buffer Amplifier1 (H)

Buffer Amplifier 1 provides isolation for the 275 MHz signal to A21. R29 and R28 set the operating bias for
Q2. The gain of the stage, determined by Q2, L14, and C31, is approximately 11 dB. The amplifier has a 3 dB
resistive pad on both the input and the output for additional isolation.

Buffer Amplifier2 (J)

Buffer Amplifier 2 provides isolation for the 275 MHz signal to the Mixer. A 3 dB resistive pad on the input
provides additional isolation. R11 and R12 set the operating bias for Q1. The gain of the stage, determined by
Q2, L8, and C19, is approximately 11 dB. The output of Q1 drives the LO port of the Balanced Mixer U1.

Balanced Mixer (F)

The Balanced Mixer U1 receives (through a 30 dB pad) the 249 MHz signal from A7 249 Phase Lock Oscillator,
mixes it with the signal from the 275 MHz Phase Lock Oscillator, and sends the difference to the IF Amplifier.

IF Amplifier (C)

The IF Amplifier has two stages, Q4 and Q3, with a gain of approximately 30 dB. It receives a 16 MHz to 38.5
MHz signal from the Balanced Mixer and sends it through the 60 MHz Low-Pass Filter to A8 249 MHz Phase
Lock.

R15, R14, R13, and R17 provide dc bias for Q4. The voltage gain of the first stage, approximately 10, is
determined by Q4, R16, and L10.

R35, R34, R33, and R38 set the bias for the second stage transistor, Q3. The voltage gain of about 3 is
determined by Q3, R37, and R36.

A18 1



RF SECTION

60 MHz Low-Pass Filter (A)

The 60 MHz Low-Pass Filter eliminates the 249 MHz and 275 MHz signals, which cause crossing spurs in A8
249 MHz Phase Lock.

2 A18



RF SECTION

TABLE1. A18275 MHz PHASE LOCK OSCILLATOR, REPLACEABLE PARTS (1 OF 2)

o Ref HP Part Mf
eference art |c| o . r
e t Description Mfr Part Number
Designation Number (D Y P Code

Al1B BE&B0-60015 ( 9 1 275MHZ PHASE LLOCK OSCILLATOR 280480 BH6B0-60015

A18C1 0148-0199 6 1 CAPACITOR-FXD 240PF +-5%Z 300VDC MICA 721386 DM15F241J0300WVICR

Al8C2 01400191 a 1 CAPACITOR-FXD T&PF +-8X 300VDC MICA 72136 DMISEGG0TO300WVICR

A18C3 0160-2207 3 1 CAPACITOR-FXD 380PF +-5% 300VDC MICA 26480 01402207

A18C4 01682206 2 1 CAPACITUR-FXD 160PF +-5% 300VDC MICA 283480 D160-2206

A18CS 0140-019%96 3 1 CAPACITOR-FXD 150PF +-5X% 300VDC MICHA 72136 DMIGF151J0300WVICR

A1BCSe 01603466 9 1 CAPACITOR-FXD 100PF +-10% 1KVDC CER 28480 0160 -3466

A18C7 0160-2248 2 1 CAPACITOR-FXD 4,3PF +-,25PF S500VDC CER 28480 01460-2248

AlBCS8 D121 -0457 ? 1 CAPACITOR-V TRMR-PSTN .B-8.5PF 750V 18736 wPe

A18Ce 0160-2246 4 1 CAPACITOR~-FXD 24PF +~5% S00VDC CER 0+-30 284849 0166-2266

A1B8C10 01602247 1 1 CAPACITOR-FXD 3.9PF +-,25PF 503VDC CER 28480 D160-2247

A1B0C11 01300059 8 1 CAPACITOR-FXD 3,3PF 4+~ .23PF S00VDC CER 28480 01560059

Al1B8C12 0160-2055 ? 16 CAPACITOR-FXD .DI1UF +30-20% 100VDC CER 28400 0160-209%

A1BC13 NOT AGSIGNED

A1BC14 0166-2259 S 1 CAPACITOR-FXD 12PF +-5X S00VDC CER 0+-30 28440 0160--2259

ALBC1S 0160-2085 9 CAPACITOR~FXD ,01UF +80-20% 100VDC CER 28480 0160-2855

A18C14 01602055 9 CAPACITOR-FXD ,01UF +B0-20% 100VDC UER 28480 0163-2055

A18C17 B160~2095 9 CAPACITOR-FXD ,01UF +8G-20% 100VDC CER 284810 01692039

Al8C18 0140--2055 ? CAPACITOR-FXD ,D1UF +B0-20% 100VDC CER 28480 3160-205%

ALBL19 016022261 9 2 CAPACITOR-FXD 19PF +-%5% S00VDC CER 0+-30 28480 01602241

A18C2D0 B160-2055 9 CAPACITOR~FXD . 01UF +BD-20X 10)VDC CER 2B4B0 0160-2055

AlBC21 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 4160 2055

A1BC22 01602055 ? CAPACITOR-FXD .D1UF +8D-20% 100VDC CER 2B480 0160-205%

A18C23 01602055 9 CAPACITOR-FXD .01UF +80~20% 100VDC CER 28480 011460-20655

A18C24 0160-205% ? CAPACITOR-FXD .01UF +B0-20%Z 100VDC CER 28480 01602055

A18C2% 0160~-2055 9 CAPACITOR-FXD .01UF +30-20% 160VYDC CER 28480 11602095

A1BC26 01402055 7 CAPACITOR-FXD . BIUF +8B0-20%Z 100VDC CER eB4B0 01602055

A1BE27 01682055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055

A10C26 0160-2055 ¥4 CAPACITOR-FXD .01UF +BD-20% 100VDC CER 28480 0160--2055

A18C29 0160~-22095 9 CAPACITOR-FXD .D1UF¥ +80-20% 100VDC CER 20480 016020530

A1BC30 0160-285% ? CAPACITOR-FXD .D1UF +BD-20% 100VDC CER 23480 80160-2055

A1BC31 01602261 ? CAPACITOR-FXD 1SPF +-5X S00VDC CER 0:-30 28480 0160-2261

A18C3Z 0180-0116 1 2 CAPACITOR-FXD &.BUF+-10% 35VDC TA LeeBY 150D6BSXP035E2

A18C33 0180-0116 1 CAPACITOR-FXD 4.8UF+—-10% 3JBVYDC TA 56209 150D6a9XT 0335SR
—— A18C34 61603876 4 1 CAPACTTOR-FXD 47PF + 20X 200VDC CER 28480 0160--3876

A18L35 01400193 [} 2 CAPACITOR-FXD 82P°F +-5% 300VDC MICA 72134 DM1SEQ20T0300WVICR

A18C36 01400193 0 CAPACITUR~FXD 82PF +-3% 300VDC MICA 72136 DM1SEB20J0300WVICR

A18L37 NOT ASSIGNED

A18C38 01640-2437 1 1 CAPACITOR-FDTHRU GODOPF 480 ~20% 20V 28480 01602437

A1BCR1Y ni22-0072 [ 1 DIODE-VVC Z.2PF 5% C3/C25-MIN=4.5 04713 BDR145DH

A18J1 12500690 & 2 CONNECTOR-RF SME M SGL~HOLE~FR S0--0lM 28480 1250-9690

A18T2 PART OF W29

A1BT3 12650-0690 & CONNECTOR-RF SMB M SGL-HOLE-FR S0-04M 23480 12500670

A1BL1 ?140--0129 1 1 INDUCTOR RF-CH-MLD 220UH %X .1646DX.383LG 20480 91400129

Al1BL2 21001639 & 1 INDUCTOR RF-CH-MLD 150UH 3% .166DX.3285LG 28480 2100-1639

A1BL3 ?140~01%58 & 3 INDUCTOR RF-~CH-MLD tUN 10% 1Q05DX.26LG 28480 ?140-0158

AlBLA4 B5600-BOODS | 9 1 COIL-OSCILLATOR 20480 BS5480-BR0OS

A18LS ?2140-p158 6 INDUCTOR RF-CH-MLD 1UH 10% ,109DX.264L0 20400 21400158

ALBLS ?140-0158 & INDUCTOR RF -CH-MLD 1UH 10% .1D5SDX,26LG 28480 71400158

ALBL7 ?100-2252 1 1 INDUCTOR RF-CH-MLD 270NH 10X ,105DX,26LG 28480 21002252

A1BLS 910003446 ] 2 INDUCTOR RF-CH-MLD S0ONH 20% .105DX,26L0 28480 2130-0346

ALBLY NOT ASSIGNED

A18L10 ?100-2251 0 1 INDUCTOR RF-CH-MLD Z20NH 10% ,135DX,26LG 28480 ?100-2251

A1BL1IY 9100-2249 6 3 INDUCTOR RF-CH-MLD 15O0NHM 10% ,105DX,26LG 284880 ?100--2249

AlBLIZ 1002249 & INDUCTOR RF-CH-MLD 150NH 10% ,105DX.26LG 28480 ?100-2249

ALBLL3 1002249 [ INDUCTOR RF-CH~ML.D 1S0NH 10% ,105DX.26LEG 28400 1602249

AIBL14 ?100--0346 0 INDUCTOR RF-CH-MLD SONH 20% .105DX,26LG 28480 ?100--0346

A18L1S NOT ASSIGNED

Al1BL16 ?100-1788 & 2 CHOKE-WIDE BAND ZHMAX=680 DM@ 18D MWHZ 12114 VK200 20/48

ALBLI7 9100-1788 & CHOKE -WIDE BAND ZMAX=6D0 OHME@ 180 MHZ ta114 VK20C 20748

AIBLLIB ?100-22%56 G 1 INDUCTODR RF-CH-MLD S6INH 10% ,105DX.Z6LG 28480 21080-2256

A18Q1 18540686 0 TRANSISTOR NPN SI TO-72 P Q0MW FT=4EHZ 28480 10%4--0686

A18Q2 16540686 1] TRANSISTOR NPN SI TO-72 PD=200MW FT=4GHZ 2834890 18540686

A18Q3 1854-0345 8 2 TRANSISTOR NPN 2NS5179 SI TO-72 PD=2C0MUW 44713 2N5179

A18Q4 18540247 9 1 TRANSISTOR NPN 81 T0-39 PD=1W FT=800KHZ 28480 183543247

A184Q9 1854-0345 8 TRANSISTOR NPN 2N5179 51 TO-72 PD=2060MW 04713 2NG179

ALERT 07570280 3 4 RESISTOR 1K 1% .125W F TC=C0+-100 24546 c4-1/8-T0-1091-F

Al8R2 0757-0442 9 1 RESISTOR 10K 1% .12%W F TC= 24546 C4-1/8-T0-1002-F

A18R3 07570374 0 2 REGISTOR S1.1 1%Z 12%W F T 24546 C4-1/8-T0-S51R1-F

A18R4 0757-0424 7 1 RESISTOR 1.1K 1% .128W F TC=0+-100 24546 C4-1/8-T0-1101-F

A18RS 06983446 3 1 RESISTUR 3B3 1% .1CZEW F TC=3+-100 24546 C4-1/8-T0~-383R-F
—

*Indicates factory selected value
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RF SECTION

TABLE1. A18275MHz PHASE LOCK OSCILLATOR, REPLACEABLE PARTS (2 OF 2)
Reference HP Part |c| Descripti Mfr
: A escription Mfr Part Number
Designation | Number (D Y p Code
A1BR& NOT ASBSIGNED
A16R7 NOT ASSTIGNED
A1BRE 06903438 3 b RESISTO 147 1% . 128W F TC=04-100 24546 C4-1/B-T0-147R~F
A18R? 0757-0180 2 1 RESISTOR 31.6 1% 12054 F TC= 28400 7570180
A18R10 01678-3436 3 RESISTUR 147 1% .125W F TC=] 24546 C4-1/B-T0~1470 -F
A1BR11 8757-1094 9 2 RESISTOR 1.47K 1% .13%W F TC=0+-100 28546 C4--1/8-T0-1471-F
A1BR12 016980082 7 2 RESISTGR 464 1% . 128W F TC=0+-100 24546 C4-1/8-TI-4640-F
ATOR13 4757-0418 7 a RESIGTOR S11 1% . 125W F TC=0+~100 24546 C4-1/78-TH-S11R-F
ALBR14 0757 ~0280 3 RESIBTOR 1K 1% . 128W F TC=0+-100 240546 C4-1/8~T0~-1001-F
ATBRD 069B8-3438 3 RESISTOR 147 1% .12%5W F TC=0+-100 24546 C4 1/78-T0-147R~F
A1BR16 0757 -0346 2 1 RESISTOR 10 1% ,128W F TC=0+-100 24546 C4-1/8-T0-10R0-F
ALBRLY 1 6£98-343% 4 1 RESISTOR 178 1% .125W F TC=0+-100 24046 C4:-1/9-T0--178R-F
A1BR18 NOT ABSIGNED
A1BR1Y NOT ASSIGNED
A1BR20 87570398 4 2 RESISTOR 75 1% .12SW F TC=D+-100 24546 C4-1/8-T0-75R0-F
A18R21 0 698~3438 3 RESIGTOR 147 1% ,124GW F TC=0+-104 24544 C4-1/8-T0-147R~F
A10R22 06733434 ? 1 RESISTOR 34.8 1% .128W F no 24546 C4-1/8-TD~34RB-F
Al1BR23 06983430 3 REGISTOR 147 1% .120W F 24T 46 C4-1/8-T0~147R-F
A1BR24 07570398 4 RESISTOGR 75 1% ,128W F TC=0+-100 24546 C4-1/8-TD~7ER0-F
A1BR2Y 0698~3443 0 4 RESISTOR 287 1% .12%W F TC=0+-100 24%i46 C4--1/8-T0-287R-F
A1OR26 9757--0294 ? 2 RESISTOR 17.8 1% ,125W F TC=0+-100 19701 MFAC1/8-TB~17RB~F
A1 BR27 06785443 [} RESISTOR 287 1% ,125W F TC=0+-100 24546 C4-1/8-T0-287R~F
A1BR2B 87571094 ? RESIGTOR 1.47K 1% (125W F TC=0+-100 24546 C4-1/8-T0-1471~F
Al B8R29 0698-0082 ? RESISTOR 464 14 .125W F TC=0+-100 24740 C4-1/8-T0~4640-F
A1BR30 0698~3443 0 RESISTOR 287 1% .125W F TC=0+-100 24546 C4-1/8-T0-287R-F
A18R31 0757-0294 ? RESISYOR 17.8 1Z 1254 F TC=0+-100 19701 MFAC1/8-T0 -17RO-F
A1BR32 0678-3443 0 RESISTOR 287 1% 125W F TC=0+~100 24544 C4-1/8-T0-2B7R-F
A18R3I3 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24746 C4-1/8-T0~1001~F
A138R34 07570280 3 RESISTOR 1K 1% 128 ¥ TC=0+-100 24546 C4-1/8~T0~1001-F
A18R3S 06783438 3 RESISTOR 147 1% .125W F TC=0+-108 24546 C4-1/8-T8-147R~F
A1BR36 37570374 D RESISTOR S1.1 1% 298 F TC=0+-100 24546 C4-1/8-TO0-G1R1-F
A1BR3I7 016988822 9 1 RESISTOR 6.81 1% 1254 F TC=0+-100 26480 0698-8822
ATBR3O 07570416 7 RESISTUR 511 1% ,12SW F TC=0+¢-100 24546 C4-1/8-T0~-511R~-F
A18TP1 PART OF €38
A1B8U1 01955-0063 0 1 MIXER DOUELE BALANCE PWR INP=200MW; PK 28480 §955-0063
MISCEILLANEQUS PARTS
$36701-40001 | 9 1 EXTRACTOR fPLC 28489 86701-40001

4 A8

*Indicates factory selected value
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NOTES:

1. REFERENCE DESIGNATORS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. FOR COM-
PLETE REFERENCE DESIGNATION, PRE-
FIX ABBREVIATION WITH ASSEMBLY
DESIGNATION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IS IN OHMS ()
CAPACITANCE IS IN MICROFARADS (L(F)
INDUCTANCE IS IN MICROHENRIES ( (H)

3. U3 PIN CONFIGURATION:
1 2 3 4

B 7 6 5
(BOTTOM VIEW)

4, INSTRUMENT CONTROL SETTINGS:
INSTRUMENT PRESET
CENTER FREQUENCY-17.1 MHZ

§. UNLESS OTHERNWISE INDICATED:
SIGNALS ENTER AT LEFT SIDE OR TOP
AND EXIT AT RIGHT SIDE OR BOTTOM
OF FUNCTION BLOCKS.
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RF SECTION

A19 SECOND IF AMPLIFIER, CIRCUIT DESCRIPTION

A19 Second IF Amplifier receives 301.4 MHz from A23 Second Converter, filters it, and sends the amplified
signal to A20 Third Converter. The overall gain of the assembly is about 14 dB.

Low-Pass Filter (A)

The Low-Pass Filter, which has a cutoff of about 500 MHz, filters out the LO frequency and its harmonics
from A23 RF Converter. The filter has less than 1 dB loss at 301.4 MHz.

Amplifier (B)

The common-emitter amplifier circuit consists of Q1 for amplification and Q2 for active bias. The circuit gain is
approximately 19 dB. C6, C8, C13, and C14 are high-frequency bypass capacitors. L3 and C7 transform the
output impedance to 50 ohms coupling into the 301.4 MHz Bandpass Filter.

301.4 MHz Bandpass Filter (C)

The 301.4 MHz Bandpass Filter rejects the image frequency from A23A3 Second Converter. The 3 dB band-

width of the filter is about 9 MHz. The coupling capacitance in the circuit is provided by the trace on the PC
board. The 301.4 MHz output signal is sent to A20 Third Converter

A19/A20 1




RF SECTION

A20 THIRD CONVERTER, CIRCUIT DESCRIPTION

A20 Third Converter receives 301.4 MHz from A19 Second IF Amplifier and mixes it with 280 MHz to provide
the 21.4 MHz IF OUTPUT to the rear panel. It also sends 280 MHz to A21 275 MHz Phase Lock.

280 MHz Crystal Oscillator (A)

Q2 and associated circuitry form a modified Colpitts oscillator with the Surface-Acoustic-Wave Resonator Z1
in the feedback path. C3 and C4 form a capacitive voltage divider to set the feedback level. C5 and L3 provide
the output path to the two buffer amplifiers.

280 MHz Butfer Amplifier1 (D)

280 MHz Buffer Amplifier 1 isolates the signal to A21 275 MHz Phase Lock. The circuit is a common-emitter
amplifier in which R6, R7, and R8 set the bias for Q5. The output of QS is sent through a 6 dB resistive pad to
A2l

280 MHz Buffer Amplifier2 (B)

280 MHz Buffer Amplifier 2 isolates the signal to the Balanced Mixer. R12, R13, and R14 set the bias for QI.
L6 and C12 transform the impedance to drive the LO port of U1.

Balanced Mixer (C)

The Balanced Mixer Ul mixes 301.4 MHz from A19 Second IF Amplifier with the signal from the 280 MHz
Crystal Oscillator and sends the difference frequency to the 21.4 MHz Variable Gain Amplifier.

21.4 MHz Variable Gain Amplifier (E)

The 21.4 MHz Variable Gain Amplifier amplifies the signal from the Balanced Mixer and sends it to the rear
panel. Q3 has a fixed gain that is set by R19. R16 through R18 and R20 set the bias of Q3. Q4, the second stage,
has a variable gain determined by R21 and PIN diode CR1. The gain is varied by changing the current through
CR1, which is driven by the PIN Driver.

PIN Driver (F)

The current drive for CR1 is supplied by the PIN Driver, which consists of Q6 and associated circuitry. The
shaping network in the emitter circuit of Q6 shapes the AMP CAL signal to provide the proper gain variation
with input voltage in the second stage of the 21.4 MHz Variable Gain Amplifier.

2  A19/A20
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RF SECTION

TABLE 1. A19SECOND IF AMPLIFIER, REPLACEABLE PARTS
Reference HP Part |cf o g Mfr
: A t Description Mfr Part Number
Designation Number |D Y p Code
Aly BTLBO- 60037 | 7 1 SECOND IF AMPLIFIER 20430 BS630 60039
A1901 0160~3876 4 1 CAPACITOR-FXD A7FF +-20%Z 200VDC CER 28480 8160--3B76
Al1PC2 0160-3879 7 4 CAPACITOR-FXD .01UF +-20%Z 100VDC CER a0480 2160-3879
A19C3 8160-3877 ] 3 CAPACTTOR-FXD 100PF +-20X 200VDC CER 23480 014063877
Al1?CA 01603877 S CAPACITOR-FAD 180PF +-20%4 200VDC CLR 20480 0160-3877
A19CS 01603879 7 CAPACITOR-FXD ,01UF +-20% 100VDC COR 23480 01603879
Al19C6 01603877 S CAPACITOR-FXD 100PF +-20% 200VDC CER 213480 D160-3877
A19C7 8164-3879 7 CAPACITOR-FXD .01UF +-28% 108VRE CER 28480 01603879
A17CB 0160-2247 1 1 CAPACITOR-FXD 3.9PF +-.25PF S03VDC CER 28499 0160-2247
A19C9 0121-0493 3 4 CAPACITOR-V TRMR-AIR 1.7-11PF 1735V 74970 1870306
A19C10 0121-04%3 3 CAPACITOR-V TRMR-AIR 1.7-11PF 179V 74970 1B7--0306-
AL 01210493 3 CAPACITOR-Y TRMR-AIR 1.7-11PF 175V 74970 187 0306125
AI9C12 01210493 3 CAPACITOR -V TRMR-AIR 1.,7-11PF 175V 74970 187 -0306~-125
A19013 0160-3879 7 CAPACTITOR~-FXD .01UF +-20% 100VDC CER 28480 01603877
A19J1 1250-06720 6 2 CONNECTOR-RF SMD M SGL-HOLE-FR S0-OHH 04 1250-0690
Al19J2 1250-06%0 & CONNECTOR-RF SME M SCL-HOLE FR $S0- QHM 28480 12500690
AlYL1 2100--2251 J 1 INDUCTOR RF-CH-MLD 220NH 10% .105DX.26L6G 8480 ?100-2251
AlLPL2 854680--80009 | 3 1 INDUCTOR 35 NW 28480 BL690-BUO0T
A17L3 85680-80014 | O 1 TRANSF ORMER 204890 BS680-B0014
Al9LA 2568080008 { 2 2 INDUCTOR S8 NH 2Bapn 0560080008
ALPLS 85680-80008 | 2 INDUCTOR S0 NH 28430 8563080008
ALPLE §5680-90016 | 2 1 TRANGFORMER 28480 8548080016
ALPL7 2100 -1738 & 1 CHOUKE- WIDE BAND ZHMAX=0680 CHMe 180 MiHZ 02114 VK200 20/48
A17L8 $140-0158 [ 1 INDUCTOR RF-CH-MLD 1UH 10% . 195DX.26L0C 28480 9140 4158
AL7G1 1854 -0686 0 1 TRANSISTOR NPN SI TQO-72 PD=200MW FT=4CHZ 28480 15654- 0686
A1902 1853-0451 3 1 TRANGISTOR PNP 2N3799 51 T0-18 PD=I40MW 01295 2NJ799
A19G3 18540546 1 1 TRANSISTUR NPN SI TO-72 PL=200MW 28480 185403546
AL9RY 0757-0200 7 3 RESISTOR S.&62K 1% 1258 F T +-100 C4-1/8-T0H-5621-F
AL9R2 079702090 7 RESISTOR S.62K 1% .125W F TC=0+-100 C4-1/8~T8~5621-F
A1F9R3 0757~-0200 7 RESISTOR 5.62K 1% ,123W F TC=0+-108 C4-1/8~-T0-5621-F
A1YR4 D6FB 0082 7 RESISTUR 464 1% .129W F TC=0+4--100 C4~1/8-T0-4640--F
AL PRS% 06930082 7 3 RESISTOR 464 1% ,125W F TC=0+-100 C4 1/8-TB--4L4C0-F
AL9REX 0678-3441 8 1 RESISTOR 215 1% .129W F TC=0+-100 C4-1/B8~-T0-215R-F
A19R? NOT ASSIGNED
A1SRB 0678-3154 0 2 RESISTUR 4.22K 14 12854 F TC=04+-100 24546 C4-1/8-T0-4221~F
A19R? 0678-3154 0 RESISTOR 4.22K 1% . 12UW F TC=0+-100 24546 C4-1/8-T0-4221~F
AI9R1D 07570419 0 1 REGISTOR &81 1% 2%W F TC=04-100 24546 C4-1/8-T0-681R -F
AIPR11~
ATPRSE NOT ASSIGNED
A1FRE7 % B578-00B2 7 RESISTOR 464 1%Z .129W F TC=0+-100 24546 C4 - 1/B-T0-4640-F
MISCELLANEDUS PARTS
gs6B0-80019 | © 5 CONNECTING FINGERS 2B489 85680-80019

*Indicates factory selected value
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RF SECTION

TABLE2. A20 THIRD CONVERTER, REPLACEABLE PARTS (1 OF 2)

Reference HP Part |c ‘L Mfr

: . o| Qty Description d Mfr Part Number
Designation Number Code
A20 B56B0-6D171 | 8 1 THIRD CONVERTER 284890 BE&BD-60171
AZ0CT 01604574 1 4] CAPACITOR~FXD 1000PF +-10% 100VDC CER 284840 01604574
A20C2 01604574 1 CAPACITOR-FXD 1000PF +-10% 130VDC CER 28400 0160-4574
AZOE3 0160-2262 0 1 CAPACITOR~FXD 16PF +-5% S00VDC CER ¢+-30 28480 01602262
A20C4 01602250 & 1 CAPACITOR-FXD 5.1PF +~ 2GPF S00VYDC CER 28480 0160--2250
A2UCS 0160-4%574 1 CAPACITOR-FXD 1000PF 4~10% 100VDC CER 28480 01604574
ARICH 01460-36878 & 1 CAPACITOR-FXD 1D0D0PF +-20% 100VDC CER 28480 0160-3678
AROC7 01404554 7 14 CAPACITOR~FXD ,01UF +~20% S0VDC CER 28480 4160--4554
A20C8 316045954 7 CAPACTITOR-FXD ,DI1UF +-20% S0VDC CER 268480 21604854
AZ0CY B160-4574 1 CAPACITOR-FXD 1000PF +-10% 100VDC CER 284890 0149--4574
A20C10 0160 -4554 7 CAPACITOR-FXD .DIUF +-20% SO0VDC CER 28480 0160-4554
A20CH1 NOT ASSIGNED
A20012 01604554 7 CAPACITOR-FXD .DBI1UF +-20% S0VBC CER zB480 01690-4554
A20C13 014604574 1 CAPACITOR~FXD 1BGOPF +-10% 100VDC CER 28460 01604574
A20C14 0160-356%3 8 1 CAPACITOR-FXD &.8PF +- ,%PF 100VDC CER 28480 0160-3565
A20C01S 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 20480 01604554
A20C16 NOT ASSIGNED
A20C17 06160-4554 7 CAPACITOR-FXD ,01UF +-20% SOVDC CER 28480 01604554
AZDC1E 01604554 7 CAPACITOR-FXD ,01UF +-2D0% S53VDC CER 28480 0160-4554
a20C19 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 01604554
AZDCR20 01604554 7 CAPACITOR-FXD . 01UF +-2B% 50VDC CER 28480 0160-4554
Az2oC21 01604354 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 20480 01604554
A20C22 0180-0116 1 1 CAPACITOR-FXD &.BUF+-10% 3SVDC TA 56289 150D6BEX2035R2
AZ0C23 0160-4554 7 CAPACITOR~FXD ,81UF +-20% S0VLC CER 28480 01604554
AZDC24 1604554 7 CAPACITOR-FXD . 01UF +-20% S0VDC CER 284890 D160-4554
A2 0C2% 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 284840 0160 4554
A20C26 014603874 2 1 CAPACITOR-FXD 10PF +-,5PF 203VDC CER 28480 0160-3874
A20C27 0160-4534 7 CAPACITOR~FXD ,01UF +-20Z S0VDC CER 28480 01604554
Azocze 01604084 a 1 CAPACITOR-FXD .1UF +-20% S0VDC CER 20480 0160-4084
AROCRY 1901-1070 ? 1 DIODE-PIN 110V 28480 1901-1070
AZOCR2 1701--0040 1 3 DIODE-BWITCHING 30V S0MA 2NS DD-35 284BO 19010040
AZOCR3 1901-0040 1 DIODE-SWITCHING 30V SO0MA 2NS DO-3% 28480 19G1-0040
A20CR4 1901 -0040 1 DIODE-SWITCHING 30V S0MA 2NS D039 28480 19010040
AZOE1 21700029 3 1 CORE~SHIELDING BEAD 28480 PL7¢-8027
A20J1 PART OF W30
AR0J2 1230-06%90 &b 2 CONNECTOR~RF SME M SCGL-HOLE--FR S50-0HM 28480 12500690
A20J3 12500690 & CONNECTOR-RF SMEB M SGL-HDLE-FR S0-0HM 23489 1250-0690
AZ20L-1 8368088013 | 9 1 AMPT, ADJY 28480 85580-80013
A20L2 ?100--2091 4 2 INDUCTOR RF-CH-MLD SONH 10% ,105DX.26LC 28480 2100-2891
AZUL3 9104-2248 S 1 INDUCTOR RF-CH~MLD 120NH 10% .105DX.26LG 284810 ?100-2248
AZ0L4 ?180-2252 1 1 INDUCTOR RF-CH-MLD 270NH 10% ,105DX.26L.G 28489 ?120-2252
A2OLS ?100-2255 4 2 INDUCTOR RF~CH~MLD 470NH 10% .105SDX.26L5G 28480 ?160-2255
AZDLE ?100--2891 4 INDUCTOR RF ~CH-MLD SONH 10X .1D5DX,26L0 284810 ?100-2891
AZ0L? 9100-225% 4 INDUCTOR RF-CH-MLD 470NH 10%Z ,105DX.26LC 28484 1002255
AZ20LB NOT ASSBIGNED
A20LY NOT ASSIGNED
A20L10 ?140--0178 8 3 INDUCTOR RF-CH-MLD 12UH 104X .166DX.38SLG 284810 ?140-0178
AZ0L.11 91400170 1] INDUCTOR RF-CH-MLD 12UH 10%Z .166DX.395LG 28430 2140-0178
A2DL12 ?148-0178 0 INDUCTOR RF-CH-MLD 12UH 10% ,166DX.26ELE 2B480 ?140-0178
AZOL13 ?100-1788 & 1 CHOKE-WIDE BAND ZMAX=680 DHME 180 MMZ 02114 VK2C0 20740
AZ2BL14 ?140--B158B [ 1 INDUCTOR RF-CH-MLD 1UH 10% ,105DX.26LG6 28480 214)-0158
A2OL1S 9140-0114 4 1 INDUCTOR RF-CH-MLD 10UH 12% .166DX.38%5LG 28460 ?140-8114
AZ2D0Q1 18540378 7 1 TRANSISTOR NPN 2NS139 SI TO-39 PD=300MW 3LEBS 2N5109
A20R2 18354-0546 1 1 TRANSISTOR NPN 85I T0O-72 PD=200MW 28480 18540546
A20Q3 18540247 ? 2 TRANSISTOR NPN GI TO-39 P W FT=B00MHZ £B480 1854-0247
A20R4 18540247 9 TRANSISTOR NPN SI TO-39 P W FT=800MMZ 28480 1854-0247
A20QF 13540345 8 1 TRANSISTOR NPN 2NS179 SI TO~72 PD=208MW 34713 aNS179
AR2086 1854~0210 & 1 TRANSIGTOR NPN ZN2222 SI T0-18 PD=500MW 84713 282232
AZOR1 07570278 ? 1 RESISTOR 1.76K 1% .125W F TC=0+-100 24544 C4-1/8-T0-1781~F
A2 OR2 0698-7188 8 1 RESISTOR 10 1% .05SW F TC=0+-100 24544 €3-1/78-TO-10R~F
AZOR3 0757-0280 3 1 RESISTOR 1K 1% ,129W F TC=0+-100 243546 C4-1/B-T8~1001-F
A2 ORSY 0757-0401 [] 1 RESISTOR 186 1% .12%5W F T +-100 24544 C4-1/68-T0-101-F
A2O0RS 07570416 7 1 RESISBTOR 3511 1% .125W F TC=0+4-100 24546 C4-1/8--T0~311R-F
ARORSG 07370279 0 1 RESISTOR 3.16K 1% ,12%W F TC=0+-10( 24546 C4-1/8-T8-3161~F
AZOR7 07571094 ? 2 RESISTOR 1.47K 1% ,125W F TC=0+-10D 24546 C4-1/8-T0-1471-F
A20RB 0698-3445 2 1 RESISTOR 348 1%Z ,125W F TC=0+-100 24546 C4- 1/8-T0~34BR-F
AZ0RY 06703431 6 2 RESISTOR 23,7 1% .125W F TC=0+-1040 03808 PMESS~1/8~T9-23R7 -F
A2 0R10 0757~0394 0 2 RESISTOR 51,1 1% 1254 F TC=0+-100 245446 C4-1/8-T0~51R1-F
A20R11 B578~-3431 & RESISTOR 23.7 1% 1254 F TC=0+-100 038E8 PMESS-1/8-T0-23R7-F
AZOR12 0698-3153 9 1 RESISTOR 3.83K 1% . 125W F TC=0+-100 24546 Ca4~-1/8-T0-3831-F
A20R13 P757-1094 ? RESISTOR 1.47K 1X (12%W F TC=0+-100 24546 C4-1/8-T0~1471-F
A20R14 06986812 7 1 RESISTOR 1 1% 2GW F TC=0+~100 28400 46988812
AZORTS 1678-3444 1 4 RESISTOR 316 1% .125W F TC=0+-100 24546 C4-1/8-T0-316R~F

*Indicates factory selected value
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TABLE2. A20 THIRD CONVERTER, REPLACEABLE PARTS (2 OF 2)
‘ Ref HP P Mf
eference art |c Q . r
by t Description Mfr Part Number
Designation Number |D Y p Code
A20R16 06980083 0 1 RESISTOR 2.61K 1% .125W F TC=d+-100 24546 C4a4-1/8-TO-2611~F
AZDR17 0737-0438 3 1 RESISTOR S5.11K 1% .1254W =g+-100 24%46 C4-1/8-T0-5111~F
A20R10 05728-3439 4 1 RESISTOR 178 1% .125W F ~100 24546 C4-1/8~T0-176R~F
A2ZOR19* 07%7-0403 2 1 RESISTOR 121 1% .125W F 24546 C4-1/8-T0-121R~F
A20R20 06783441 ] 1 RESISTOR 215 11X .125%W F TC=0+-100 24546 C4-1/8-T0-215R~F
AR20R21 07570394 0 RESISTOR S1.1 1% ,123W F TC=0+-100 24546 C4-1/8-T0B-S51R1-F
AZ2DRZ2 06983444 1 RESISTOR 316 1% .12%5W F TC=0+4-100 24546 C4-1/8-T0~316R-F
A2 OR23 9698-3156 2 1 RESISTOR 14.7K 1% ,125W F TC=0+-100 24546 G4 1/8-T0-1472F
AZDR24 07570420 3 1 REGISTOR 7350 1X .12%W F +-100 24546 CAa-1/8-T0~-751 -F
A2UR2S 0699-3436 3 1 RESISTOR 147 1% ,128W F 24546 C4-1/9-T0H- 147R-F
AZ0RZ2O 0698-3444 1 RESISTOR 316 1% .125W F TC=D4-100 24546 C4 -1/8-T0-316R~F
AR0R27 06983444 1 REGISTOR 316 1% .125W F TC=0+-100 24746 Ca-1/8-TO-316RF
AZ0RZE 0678-3154 0 1 RESISTOR 4.22K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-4221-F
AR GR29 0757-0290 5 1 RESISTOR &.19K 1% . 125W 19701 MF4C1/8-T0~&191-F
AZ0R30 06763152 8 1 RESISTOR 3.48K 1% .128W F TC=0+-100 24544 C4-1/60-T0-3481-F
AZ20R31 07570317 7 1 RESISTOR 1,33K 1% ,128W F TC=0+-100 24546 C4-1/8-T0-1331~F
AZOR32 07%7--0458 7 1 REGISTOR S1.1K 1% .123W F T 24546 C4-1/8-T0-53112-F
A2OR3I3 0683-027% 9 1 RESISTOR 2.7 5% .25W FC TC=-400/+500 01121 CER7GS
A20TP1 0360--0124 3 1 CONNECTOR-SGL. CONT PIN ,04-IN-BSC-SZ RND 20480 0360--0124
AZ0Ut 0955-0084 S 1 MIXER DBL BAL S BARR DIODE: P=200MK MAX 28480 0955-0084
A2071 1GA1-8000 2 1 SAH RESONATOR 28480 1GAt-8000
MISCELLANEQUS PARTS
85680-00056 | 2 1 GROUND STRIP 28480 85680-00056
Pl
P il

*Indicates factory selected value
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RF SECTION

A21 275 MHz PHASE LOCK, CIRCUIT DESCRIPTION

In A21 275 MHz Phase Lock, the signal from A18 275 MHz Phase Lock Oscillator is mixed with 280 MHz
from A20 Third Converter, and the difference frequency is compared with the reference signal from A1l 50
MHz Voltage-Tuned Oscillator. (Refer to the circuit description of the Pilot Third Local Oscillator.)

A21A1275 MHz Mixer (E) (F) (G)

A21A1 275 MHz Mixer is mounted on a shielding support forming a shielding box to keep higher frequency
components isolated from the phase detector circuitry. The signal from A18 275 MHz Phase Lock Oscillator is
nominally either 275 MHz or 277.5 MHz (depending on the reference frequency from All 50 MHz Voltage-
Tuned Oscillator) and is fed directly to the Mixer U6. The signal from A20 Third Converter is fixed at 280 MHz.
This is filtered and attenuated before being fed to the Mixer U6. C28 and C29 act with the 50-ohm input and
output impedances to form a 433 MHz low-pass filter. R30, R31, and R32 attenuate the signal 20 dB. The
output of the Mixer is nominally at S MHz or 2.5 MHz, the difference of the input frequencies, and this is
filtered by the 80 MHz LPF to remove high frequency components. This filter is made up of L7, L8, C23, C24,
and C25.

Low Noise Amplifier (H)

The signal from the 275 MHz Mixer is amplified by the Low Noise Amplifier. R19, R22, R23, C27, and Q2
form a circuit to actively bias Q5. Q5, R38, C8, and R21 form the first stage of amplification, and Q1, R20,
R24, R25, and C10 form the second stage.

Buffer Amplifier (l)

L1, Cl11, and C12 form a 15 MHz low-pass filter in the Buffer Amplifier. C13 couples the signal to the limiting
amplifier consisting of Q4, Q3, R15, L2, R18, R17, R16, and C14. This amplifier limits to produce output
voltage levels compatible with ECL logic.

Phase Detector (A)

The Phase Detector compares the output frequency of the 275 MHz Mixer with the reference frequency from
A1l 50 MHz Voltage-Tuned Oscillator to generate the 275 MHz TUNE signal.

The Phase Detector is composed of dual D flip-flop U1 and NOR gate U3A. U2R1 through U2R6, R1, and R2
bias the ECL lines. C15 is a bypass capacitor. R33 ties the D inputs of the flip-flops high so that when a clock
line goes high, it triggers the matching flip-flop, causing its positive output to go high and its inverted output to
go low. U3A resets both flip-flops together whenever both become set.

Lock Detector (B)

Signals from the positive and inverted outputs of both flip-flops of U1 are fed to NOR gates U3B and U3C.
The outputs of these gates are tied together and biased by resistor U2R4. R4 and C22 filter this to provide a
signal whose voltage, whenever the loop is locked, is higher than the threshold voltage set by R5 and Ré. When
the loop is locked, the output of U4 goes low, turning off unlocked LED DS1. CR1 limits this low level on
HUL3 to —0.6V. Whenever the loop is unlocked, the filtered voltage from R4 and C22 is less than the threshold
voltage, and the output of U4 goes high. R7 limits the current through DS1, which lights to indicate
UNLOCKED. VR2 and DS1 set the high level on HUL3 to approximately +3.2V. Line HUL3 goes to A12 RF
Section Interface to indicate to A15 Controller the status of the loop.
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Loop Amplifier and Filters (C)

The Loop Amplifier receives signals from the Phase Detector flip-flops of Ul. Signals from the positive output
of one flip-flop and the negative output of the other flip-flop are filtered and summed together in the Loop
Amplifier. Since opposite flip-flop output polarities are summed, an error current will be produced to charge or
discharge C26 if the flip-flop input signals differ in frequency or phase. R10, R11, C16, R12, R13, and C17
filter the signals to the Loop Amplifier. C21, C26, and R14 filter the summed signal. R8, R9, and C18 bias the
amplifier to the center of the ECL voltage level range, approximately —1.3V.

High and Low Clamps (D)

The High and Low Clamps limit the output of the Loop Amplifier to the range required by A18 275 MHz
Phase Lock Oscillator. VR3 and VR4 form the Low Clamp and limit the low voltage to about + 4V. CR3 limits
the low voltage to —0.6V for transients during turn-on. R27, Q6, R29, and R28 form the High Clamp. The
upper voltage limit is set by R28. CR2 protects Q6. R39 limits the current in the 275 MHz TUNE line as it is sent
to A18.
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RF SECTION

TABLE 1. A21275MHz PHASE LOCK, REPLACEABLE PARTS (1 OF 2)
Reference HP Part |c Q s Mfr
: A t Description Mfr Part Number
Designation Number |DP A\ p Code
AZ21 85680-60016 | 0 1 275MHZ PHASE | OCK 28480 85GAR0-60016
A21C1 NOT ASSIGNED B
AZ21C2 0160-2055 9 4 CAPACITOR-FXD .0TUF +80-20% 100VDC CER 28480 0160-2055
A21C3 B NOT ASSIGNED
A21C4 0160-205% 9 CAPACITOR-FXD .G1UF +80-20%Z 100VDC CER 28480 0160-205%
A21CS NOT ASSIGNED
A21C6 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
f21C7 NDT ASSIGNED
AR1C8 01600174 N4 6 CAPACITOR-FXD ,47UF +90-20% 25VDC CER 28480 01606174
A21CY 0160-0174 ? CAPACITOR-FXD .47UF +BD-20% 29VDC CER 28480 0160-0174
AD1CY D160-4184 ] 3 CAPACITOR-FXD . 1UF +-20% S0VDC CER 28480 41604004
A21C10 0160-0174 \4 CAPACITOR-FXD . 47UF +0D--20% 25VDC CER 284B0 D160-0174
AZ1C11 0160-2307 4 1 CAPACTITOR~FXD A47PF +-5% 300VDC MICA 28480 0160--2307
AZ21C12 0140-01%3 1] 1 CAPACITOR~FXD O2PF +-5% 300VDC MICA 72136 DMISERR20I0300WVICR
A21C13 0160-0174 9 CAPACITOR-FXD .47UF +80-20% 2SVDC CER 20480 0160-0174
A21C14 NOT ASSIGNED
A21C1LS 0160-0174 ? CAPACITOR-FXD ,47UF +80-20% 2%VDBC CER 28488 0160--0174
A21C16 01603536 3 2 CAPACITUR-FXD &20PF +-5% 100VDC MICA 28480 0160-3536
ari1C17 0140~-3538 3 CAPACTTOR-FXD 620PF +--5% 100VDC MICA 28400 0160-35384
AzZiC19 0160-4084 8 CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 01684084
A21C20 1604084 8 CAPACITOR~EXD . 1UF +-20% SO0VDC CER 20480 01604084
AZ1C21 3140-0196 3 1 CAPACITOR-FXD 150PF +-5% 300VDC MICA 72136 TM1SF151J0300WVICR
A21022 81460-0174 9 CAPACITOR- FXD .47UF +80-287% 25VDC CER 20480 01460-0174
HA21C23~
AR21C2% NOT ASSIGNED
A210C26 D1460--D174 3 1 CAPACITOR-FXD . 015UF +-10% 200VDC POLYE 28480 3160--0194
ARI0C27 0160--205% 9 CAPACITOR-FXD .01UF +B0-20% 100VDC CER 26480 0160-205%
A21DG1 1590-04B& 1 LED~-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=ZV 28480 S5082-44604
A2141 1854-0019% 3 1 TRANSISTOR NN GI T0-18 PD=3&0MW 28480 18540019
A21Q2 1853-0007 7 2 TRANSISTOR PNP 2N32%51 SI TO-18 PD=360MW 04713 2NI251
A2183 18530451 5 2 TRANSISTOR PNP 2N3799 ST TO-18 PD=360MW Q1295 2N3799
A2104 1853--0481 S TRANSISTCOR PNP 2N3799 SI TO-18 PD=360MW 81295 2N37 79
A21Q5 1054~-0247 k4 1 TRANSISTOR NPN SI T0O-3% PD=1W FT=BIUMHZ 28480 18540247
AZ1R6 1853-0007 7 TRANSISTOR PNP 2M3251 SI T0-18 PD=360MW 04713 2N3251
A21RY 0757-0399 S 1 RESISTOR 82.5 1% .12%W F TC=0+-100 24346 Ca-1/8-TG~82RS-F
A21TP1 0360-0124 3 8 CONNECTOR-SCL CONT PIN ,04-IN-RGC-SI RND 23400 03600124
AZ1TR2 03600124 3 CONNECTOR-SGL CONT PIN .04~ IN-BSC-SZ RND 20480 0Z3&0-0124
A21TP3 03600124 3 CONNECTOR-SGL CONT PIN . D4-IN-BSC-SZ RND 28480 03600124
AR1TPA 0360~-0124 3 CONNECTOR-GGL CONT PIN ,04- IN-BSC-BZ RND 2148910 03560-0124
A21TPS 3360-0124 3 CONNECTOR -SGL CONT PIN .04 -IN-B3C-SZ RND 28480 0360-0124
AR1TPS 0360-0124 3 CONNECTOR-SGL CONT PIN .04~ IN-H3C-5Z RND 28480 03600124
A21TP7 0350--0124 3 CONNECTOR-GGL CONT PIN . 04-IN-EGC-GZ RND 20460 03500124
AZ1TPE 0360-0124 3 CONNECTOR-SGL CONT PIN L 04-IN-RSC-GZ RND 28480 03600124
A1 1820~08B17 a9 1 1€ FF ECL D-M/S DUAL 04713 MC10131P
AZtu2 1816-0204 b 1 NETWORK-RES 8-SIP1.0K OHM X 7 01121 20tal102
A21U3 10820-0802 1 1 IC CATE ECL NOR QUAD 2-INP 04713 MC10102P
AR21U4 1820-0223 0 1 IC 0P aMP GP TO-29 PKG LIS CA301AT
A21US 18260371 1 1 IC OF AMP LUW-BIAS-H-IMPD TO-2% PKG 27014 LF2506H
MISCIELLANEQUS PARTS

86701-~40001 ? 1 EXTRACTOR PC 28480 B&701-40001
A21A1 65680-60033 | 1 1 275 MHEZ MIXER 28480 85968060033
A21A1C1
A21AI1C22 NOT ASSIGNED
A21A1C23 0140-0074 [ 2 CAPACITOR-FDTHRU S6PF 10% 300V MICA 284890 0140-0074
AZ1A1C24 0140~0077 4 1 CAPACITOR-FDTHRU 100PF 10% S00V MICA 72982 664-053 61A0 101K
A21A1C23 0140-0074 & CAPACITOR-FDTHRU S6PF 10X S00V MICA 28480 9140-0074
A21A1C26~
A21AIC28 NOT ASSIGNED
AZ21A1C29 0160--438% 2 1 CAPACITOR-FXD 15PF +-5% 200VDC CER #+-30 28480 B160-43BS
AR1ALIY NOT AGSIGNED
A21A1J32 PART OF W39
A21A1T3 PART OF w40
A21A1L1-
AR1AILS MOT ABSIGNED
AZIAILG 210D -2249 & 1 INDUCTOR RF-CH-MLD 13INH 10% .105DX . 26LG zBagd 21092249
A21AIL? 91002250 9 2 INDUCTOR RF-CH-MI.D 18GNH 10% ,105D%, 26LG 28480 2100-2250
AZ1A1LS 21002250 ? INDUCTOR RF~CH-MLD 180NH 10% L 105DX, 26LG 28480 2100-2250

*Indicates factory selected value
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RF SECTION

TABLE1. A21275 MHz PHASE LOCK, REPLACEABLE PARTS (20F 2

Reference HP Part |c o Mfr

. . r
Designation | Number |D Qty Description Code Mfr Part Number
A21A1R1 -
A21AIR30 NOT AGSIGNED
ARTAIR3] 06578-7207 2 2 RESISTOR &1.9 1% .05W F TC=0+ 24546 C3-1/8-T0-61R9~F
AZTAIR32 0698~-7207 2 RESISTOR 61.9 1% .05W F TC=0+-100 24546 C3-1/8-TO~61RS~-F
AZ1ATUL-
A21AIUS NOT AGUSIGNED
AZ21A1UG 0755-0063 [ 1 MIXER-DOUELE BALANCE PWR TNP=200MW; PK &84n0 09550063

4 A21
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RF SECTION

A22 FREQUENCY CONTROL, CIRCUIT DESCRIPTION

A22 Frequency Control provides tuning voltage to A1l 50 MHz Voltage-Tuned Oscillator (VTO), current to
A23A1 YIG-Tuned Oscillator (YTO), sweep to the selected oscillator, and bias to the YTO. It provides latching
of data for A23 RF Converter, A6 YIG-Tuned Oscillator Phase Lock, and A11 50 MHz Voltage-Tuned Oscilla-
tor. It also indicates to A12 RF Section Interface an overrange of the phase lock voltage, and supplies a
frequency analog voltage to A20 Third Converter.

Sweep Generator (A)

The Sweep Generator, with the Sweep Reference Voltage and the Sweep Generator Current Source, provides the
sweep signal for the VTO and YTO and the horizontal display signal to the IF Section. A control line is provided
so that the sweep may be stopped by A15 Controller.

The timing capacitor C16 is a stable polycarbonate capacitor which receives a constant drive current from Q11B
to provide a ramp for sweeping frequency. The base-emitter voltage of Q11B sets the current. This voltage is
determined by the Sweep Generator Current Source and by the output of U16A in the Sweep Reference Voltage
circuit. U16A is offset and buffered by Q11A, Q9, and associated circuitry. Q11A and Q11B track thermally for
temperature compensation. R90 and R92 provide gain to the op amp U16B. SLOW potentiometer R88 and
FAST potentiometer R91 adjust sweep times to fit the particular characteristic curve of Q11. Q14 acts as a
buffer when the sweep is stopped by the Sweep Stop Switch circuit (HSWP is low).

Q17, Q19, and associated circuitry buffer C16 and provide a usable drive for the Sweep.

Comparator U18 and associated circuitry detect the start voltage of the sweep and hold it at — 5V when Reset
Switch Q21 is turned off. R103 and C31 improve the stability of the feedback loop, and CR1 prevents leakage
of the charge on C16 during sweep time.

U17B and associated circuitry provide an offset sweep of OV to + 10V for horizontal display control to the IF
Section.

Sweep Reference Voltage (B)

Voltage from Q10 is amplified to about + 10V and buffered by U16A. Q10 causes a variation in the voltage at
TP15 of about 30 mV/°C to aid in temperature compensation of the Sweep Generator. R96 and R97 provide
gain, and C15 is a filter. R128 isolates TP15 from external loading at U16A pin 1. (During normal operation
this voltage might vary from about +9V to about + 11V, depending on the ambient temperature.) SWP REF
potentiometer R94 sets the positive input voltage to U16A.

Sweep Generator Current Source (C)

Q16, Q18, Q20, Q27, Q28, and Q29 are switches controlled by Latch U34, which is loaded by decoded address 5
(ADD 5). These transistors switch resistors to provide appropriate currents for selected sweep times. Current
through Q12 (which is used for temperature compensation) causes a linear increase in the base-emitter voltage
of Q11B, causing an exponential increase in sweep time. Thus when all six transistor switches are saturated, a
10-msec sweep will result, but if Q27 is off, a X10 multiplier is added, causing a 100-msec sweep (see schematic
for other multipliers).

Sweep Stop Switch (E)

A logic 0 at the base of Q26 (HSWP is low) causes Q13 to divert charging current from timing capacitor C16 to
ground, stopping the sweep. DS3 provides a sweep-stop indication on the board.

A22 1
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Address Decoder (D)

Decoder U35 decodes the Address Bus and routes a load pulse to each of the seven locations noted on the
schematic. U36 inverts LBIO for U35.

Bus Address 6 Latch (F)

Latch U31 provides latching for functions elsewhere in the RF Section of the spectrum analyzer and turns on
Reset Switch Q21 in the Sweep Generator. Decoded address 6 (ADD 6) loads U31.

Sweep Attenuator (G)

Ul7A, Ul4, and U13 provide an N/1023 Attenuator to the analog SWEEP voltage, while U29, U10 and
associated circuitry provide attenuations of X1, X.1, and X.01. U14 is a multiplying digital-to-analog converter
(DAC) whose reference (pin 17) sweeps = 5V while its output, buffered by U13, sweeps +5V X N/1023, where
N is the binary number at the U14 inputs. U30, U32, U33 latch data for the Sweep Attenuator and for A1l 50
MHz Voltage-Tuned Oscillator. C27 narrows the bandwidth of U13 to lower noise in FM Coil sweeps.

Sweep Select Switches (H)

U24 latches control information for U7 and U20, which gate the attenuated sweep to a specific oscillator and
ground unswept lies. The VTO SWEEP, YTO MAIN COIL SWEEP, and YTO FM COIL SWEEP are select-
able.

Reference Voltages (i)

VRI provides a voltage that is buffered and amplified by U12 and inverted by U15. These two op amp outputs
provide tune reference voltages: —10.285V YTO tuning reference and + 10.285V tuning reference. TUNE REF
adjustment R17 sets these voltages. The —10.285 YTO tuning reference is tested at TP13. C6, C7, and C12
provide noise filtering.

VTO Tune DAC (J)

U25, U26, U27, and U28 latch data for digital-to-analog converters (DACs) U9 and U6. U9, buffered by U8,
converts the ten most-significant bits into a voltage which coarse-tunes the VTO. U6, buffered by U5, convers
the ten least-significant bits. The output of U5 is attenuated approximately 1/500 by R6 through R9. R7 LSD
VTO adjusts this attenuation. The attenuated voltage is used for fine tuning. U38 sums the voltages and
provides the VTO tuning voltage. This tuning voltage should range from 0 to + 10.23V as observed at TP9.
TP18 is used to measure the output of U9, TP7 the output of U6.

YTO Drive Circuits

The following circuits provide control currents or bias voltages to A23A1 YIG-Tuned Oscillator: YTO Tune
DAC, YTO Main Coil Tune Driver, YTO FM Coil Driver, YTO Main Coil Fixed Driver, — 10V Bias, and YTO
Filter.

YTO Tune DAC (K)

U4 is a 10-bit digital-to-analog converter (DAC) controlled by data latched in U22 and U23 and buffered by U3.
Full scale output (adjusted by YTO potentiometer R25) should be 10.230V between zero setting and 1023 setting
at the input to U4,
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YTO Main Coil Tune Driver (L)

Ul sums SWEEP and YTO TUNE through R31 and R32. It drives Darlington pair Q8 and Q7 to provide a
linear voltage-to-current function across RS1. CR3 and CR4 are clamps. R35 and R36 provide gain. R48, VR7,
and R49 provide OV bias for Q8 and Q7. C24, R50, and CR8 provide startup compensation to the YTO magnet
structure. STOP potentiometer R35 adjusts the stop point in YTO tuning.

YTO Main Coil Fixed Driver (N)

R34, R40, C18, and R41 provide a tuning reference voltage. U37 compares this to the voltage at the wiper of
R39 START adjustment. The resulting voltage level is converted to a corresponding current by Q3 and Q4. This
adjusts the start point of the YTO when the tuning DACs are set to zero.

YTO FM Coil Driver (M)

Q24 and Q25 provide a high-current voltage source for voltage-to-current conversion across FM SWP potenti-
ometer R64 and R65 to drive the FM coil of the YTO. For spans =1 MHz and <20 MHz, the FM Coil Driver
sweeps frequency. U19 drives Q24, Q25, R16, and R62 from the sweep- and phase-correction voltages summed
by R30, R33 and R57, R58. C19, C20, CS5, L4, and LS filter a spurious response from the YTO phase lock loop.

—10V Bias (P)

Differential pair Q23A and Q23B drive Q22 to provide a high-current — 10V bias to the YTO. R53 is a current
source, and R55, R56 feed back the output voltage to the base of Q23B.

YTO Filter (R)

Q6 acts to switch QS5, which switches C26 and R47 across the main coil of the YTO. In FM COIL and VTO
sweeps, this helps reduce open-loop noise in the YTO. VR6 and CRS protect C26 and Q5 from inductive
flyback. R45, R46, and VRS are level-shifters.

Frequency Analog Voltage (O)

AMPL CAL is a voltage to compensate for gain rolloff in the signal first converter and to set IF gain. It results
from the summing of the YTO TUNE and YTO MAIN COIL SWEEP voltages with the REF LEVEL CAL
voltage from the front panel. U21C is a buffer, and U21D sums the two inputs. Potentiometer R66 provides the
TILT adjustment in wide spans, and CR2 provides temperature compensation for IF gains.

YTO Phase Lock Limit Indicators (Q)
The phase-correction voltage must not exceed + 5V for best operation, so U21A and U21B detect these limits

and provide visual indications (DS1 and DS2) and logic levels to A12 RF Section Interface. VR8 and VRO limit
the positive swing of the output voltage, while CR6 and CR7 limit the negative swing.
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A22 FREQUENCY CONTROL, TROUBLESHOOTING

The A22 Frequency Control assembly generates the sweep ramp and tune voltages used by the swept oscillators
in the analyzer. A key element in this operation is the 10-bit DAC. At the end of this troubleshooting informa-
tion is a short theory on 10-bit DACs. Verification of most functional blocks on this assembly can be made
without removing it from the instrument.

Sweep Generator

Operation of the Sweep Generator can be checked with the KSF ( ) function. Using sweep times of 20
msec, 30 msec, 50 msec, 100 msec, 1 sec, and 100 sec and KSF, the Sweep Generator Current Source (C) circuitry
is exercised. The sweep time is 10 msec times the multiplier value for each switch that is off. The 100 sec
measurement may show a reading such as 8 sec. The internal counter resets to zero at 100 sec. Thus, the proper
reading would be 108 sec.

Figure 1 shows the waveforms in the Sweep Generator. The sweep ramp is generated in the following manner.
Initially, C16 is charged to — 5V and Q21 is on. Current from Q11B charges C16 until it reaches + 5V. It is held
at this level because HSWP goes low. The reset pulse turns Q21 off, causing U18 pin 6 to go negative, forward-
biasing CR1 and discharging C16 to —5V (i.e., until U18 pin 6 reaches +3.11V). When HSWP goes high, a
new sweep is started. LED DS3 is on when the sweep is stopped.

—— 45V
e W
— -5V

STP TP18

=15V

— T 49V

+3.11V
+2.5V

-2.5V
BASE =0.6Y

OF Q21 B L] L L L _ 2 0.2V

(RESET PULSE)

U18 PIN 2 junadi—

FIGURE 1. A22 SWEEP GENERATOR WAVEFORMS

Sweep Attenuator

The Sweep Attenuator is a 10-bit DAC whose reference voltage is swept from — 5V to +5V. U13 pin 6 is the
+ 5V sweep times N/1024, where N is supplied by the processor. This output is multiplied by 1, 0.1, or 0.01 as
shown in Table 1, depending on the frequency span.
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TABLE 1. SWEEP ATTENUATOR MULTIPLIERS vs FREQUENCY SPANS

Span =5 kHz

Freguency Span X1 (U29B) X0.1 (U29A) X0.01 (U29C)
Span > 170 MHz ON
20 MHz < Span =< 170 MHz ON
2MHz < Span =20 MHz ON
1 MHz < Span = 2MHz ON
50 kHz <Span =< 1 MHz ON
5SkHz <Span = 50kHz ON

ON

Each time a new multiplier is switched in, the output at U13 pin 6 will be the full + 5V sweep ramp.

This attenuated sweep is routed to the appropriate sweep circuit depending on the frequency span, as shown in

Table 2.

TABLE2. SWEEP CIRCUIT vs FREQUENCY SPANS

Frequency Span

Sweep Circuit

Spans > 20 MHz
1 MHz < Span < 20 MHz
Span < 1 MHz

YTO Main Coil
YTO FM Coil
SOMHz VTO

Due to rounding error in the processor, the switching points of 20 MHz and 1 MHz are not exact when using the
RPG to set the Frequency Span.

All lines are grounded when not used. The YTO is being phase locked during the OV time period that occurs on
the voltages at TP10, TP8, TPS, and TP4.

Operation of the Sweep Attenuator DAC can be verified by using (KSJ). Measure the voltage at

TP10. Set the analyzer to Sweep, @ Trigger. Key in KSJ and 0 GHz. Press the DATA key re-
peatedly. The voltage at TP10 should start at approximately OV and double with each step to -5V If

Trigger is used, it will step to + 5V. It is a good procedure to use the DATA keys when checking the various

DAC:s. This way, each bit is checked for operation.
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TABLE3. A22 FREQUENCY CONTROL, REPLACEABLE PARTS (1 OF 4)
Reference HP Part |c Q o Mfr
: . t Description Mfr Part Number

Designation Number |D Y P Code
A2 8568060156 | 9 1 FREQUENCY CONTROL 28480 85680 -60156
az2C1 0180-~0197 a ? CAPACITOR-FXD 2.2UF+-108% 20VDC TA 56209 130D229XP020A2
AZ2C2 NGT ASSIGNED
ARALT NOT ASSIGNED
A22C4 NOT ASSICNED
A22CS 0160-2253 9 1 CAPACITOR~FXD &.BPF +-,2%PF S00VDC CER 268480 0160--2253
A22Ch 01800197 8 CAPACITOR-FXD 2.2UFv-10% 20VDC TA S628Y9 15ID22%X90204A2
A22C7 0180~-0197 ] CAPACITOR-FXD 2,2UF+-10% 20VDC TA H5464289 150D225X2020A2
azecee 01800197 8 CAPACITOR-FXD 2,2UF+-10% 20VDC TA S5628% 13ID225X9020A2
A22CY 01602095 ? 7 CAPACITOR-FXD . 01UF +80-2¢% 190VDC CER 20480 0160~2059%5
AZ2C10 010D-0197 8 CAPACITOR~FXD 2, 2UF+-10% 20VDC T4 6289 150D226X2020A2
AR2C11 0160-205% 9 CAPACITOR-FXD .61UF +80-28% 100VDC CER 28480 01602055
A22C12 01800197 8 CAPACITOR-FXD 2.2UF+-10% 20VLC TA $6289 150D225X9020A2
A22C13 01560~3448 [ 3 CAPACITOR-FXD 1000PF +-107% 1KUDC CER 28480 0160 -3448
A22C14 0160-3443 & CAPACITOR-FXD 1000PF +-10%Z 1KVDC CER 208480 0160-3448
AR2C1S 0185~0197 8 CAPACITOR-FXD 2.2UF+-10% 206VDC TA 56L23% 150D225X2020A2
A22C14 01603402 2 1 CAPACITOR-FXD 1UF +-SX S0VDC MET-POLYC 2B400 01603402
azR2t17 01800094 4 1 CAPACITOR-FXD 100UF+75-10% 25VDC AL $628% Jo0187G60250D2
A22C18 0180-01%7 8 CAPACITOR-FXD 2.2UF+~10% 20VDC TA 56289 150D225XP020A2
A22C1Y 0160-2306 3 1 CAPACITOR-FXD 27PF +-5X 300VDC MICA 23480 $160--2306
A22C20 $160~-2201 7 1 CAPACITOR-FXD S1PF +-5% 300VUDC MICA 283480 D160 -2201
azac21 0160-2055 9 CAPACITOR~FXD .Q1UF +00--20% 100VUDC CER 28480 0140--209%
AR2C22 D160~-2055 9 CAPACITOR-FXD .DIUF +80-20% 100VDC CER 28480 801602055
ARRC23 0140-205% 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 01602059
A22C24 0180-174% 4 1 CAPACITOR-FXD 1.3UF+-10% 20VD{L TA 56269 150D155X92020A2
A22C2S NOT ASSIGNED
AZ2C26 0130-0229 7 1 CAPACITOR-FXD J3UF+-10% 10VDC TA S62BY 150D336X?010B2
AZ2C27 01490198 S 1 CAPACITOR~FXD 200PF +-5% 300VDC MICA 72134 DM15F201J0306WVICR
A22028 0160-2055 ? CAPACITGR-FXD .01UF +680-20% 103VDC LCER 20400 0160 -205%
ADRRC29 01460-3448 ) CAPACITOR- D 1000PF +-18% 1KVDC CER 284810 01460-3440
A22C30 01602055 ? CAPACITOR-FXD . 01UF +B0-20% 100VDC CER 28489 0160-205%
A22(031 01602204 1] 1 CAPACITOR~FXD 100PF +-5% 300VDC MICA 28400 0160--2204
A22C32 0160--4298 & 1 CAPACITUR-FXD 4700PF +-20% 250VDC CER 56269 CO6ZF251H472MG22~CDH
AR2CI3 0180--0197 8 CAPACITOR-FXD 2.2UF+-10% 20¥DC TA 56289 150D225%X2620A2
A22CR1 12010386 0 1 DIODE-GEN PRP 30V 25MA TO-72 208480 17010586
A22CR2 19201-0040 1 ] DIODE--SWITCHING 30V SOMA 2N3 DD-35 28480 1901-6040
A22CR3 1901-0040 1 DIODE~-SWITCHING 30V S0MA 2N5 DO-35 28480 1701-0040
A22CRA 1981~0040 1 DIDDE-SWITCHING 30V S0MA 2N8 DO-35 28480 19G1-0040
ALZCRS 1701-0050 3 1 DIDDE-SWITCHING 80V 200MA 2N8 D035 20480 1901-0050
A22CRe 1901 -0040 1 DIODE~SWITCHING 30V S0MA 2NS DO-35 208480 19010040

1701 -0040 1 DIODE~SWITCHING 30V SOMA 2N3 DO-35 28480 1901-0D0490

1901-004¢0 1 DIODE~SWITCHING 30V 50MA 2NS DD-35 28480 1901-0040

19010535 4 4 DIDDE~GSM SIG SCHOTTKY zBABD 17201-053%5
A2R2CR10 1961-0535 9 DIQDE~SM BIL SCHOTTKY 28480 19010535
AR2CR11 1901--053%5 4 DICDE~-OH SIG SCHOTTKY 28480 19010535
AR2CRYI2 1901-0853% 9 DIODE-8M SIGC SCHOTTKY 28480 192010535
AZ22DS1 19708-0487 7 3 LED--LAMP LUM-INT=1MCD 1 OMA-MAX LBUR=5V 28480 S082-4584
A232D82 1990--0487 7 LED~LAMP LUM-INT=1MCD I GMA-MAX BUR=3Y 28484 50824584
AR22DGR3 1790--0487 7 LED-LAMP LUM-INT=1MCD I BMA-MAX BVR=5Y 20480 S082-45064
AR2I11 1200--0508 Q 1 SOCKET~IC 14--CONT DIP-SLDR 28480 12600508
ARR2I2 NOT ASBSIGNED
ARRI3 1250-0543 8 2 CONNECTOR-RF SM~-SNP M PC 50-DHM 204840 1250-0543
A22T4 12500543 ] CONNECTOR-RF SM-SNP M PC S0--DHM 28490 1250-1543
A22L1 0835380011 | & 3 FILTER COIL EBLUE 28480 08558~-0011
AR21.2 0855880011 b FILTER COIL ELUE 28480 08558 -B0011
AR2L3 06055880011 | & FILTER COIL ERLUE 28480 09558-00011
A221.4 P100-1651 2 1 INDUCTOR RF-CH-MLD 750UH 5% .2DX.45LG 23480 ?120-1631
A22LS 21001648 7 1 INDUCTOR RF-CH-MLD S40UH 5% .2DX.45.0 28480 P100-1640
AZCMP1 4040-0750 7 2 EXTR PC BD RED 8480 4040-0750
AZ2MP2 14B0-0073 & 2 PIN-ROLL ,062-IN-DIA .23-IN-L.G BHE-CU 28480 1480--0073
AZ2MP3 404Q0--0750 7 EXTR PC BD RED 20480 4040-0750
A22HP 4 1205-0011 0 3 HEAT SINK TO-S5/T0O-39-CS 284810 1205-0011
AZZHPS 12314439 5 1 CLI?-CARBLE PLUG RTNG-DUAL INLINE 14 CONT 28480 12514459
A22MPH NOT ASSIGNED
A2SMP 7 NOT AGSIGNED
AZ2NPE 219¢~0890 1 4 WASHER~LK HILLCL NO. 2 .083-IN-ID 28480 219200820
A22Q1 NOT ASSIGNED
A2:2Q2 NOT ASSIGNED
AZ2Q3 1854-0023 9 2 TRANSISTOR NPN 81 TO-18 PD=360MW 2Bago 1854-0023
A2204 1854-0039 7 4 TRANSISTOR NPN 2N3053% SI T0-39 PD=1W 3L.595 2N30535
A22Q%5 1833 0007 ? 2 TRANSISTOR PNP 2N32%1 SI TO~18 PD=360MW 04713 2N3291

*Indicates factory selected value
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TABLE3. A22FREQUENCY CONTROL, REPLACEABLE PARTS (2 OF 4)

Reference HP Part |c P Mfr

Designation Number |0 Qty Description Code Mfr Part Number
A22Q6 18530007 7 TRANSISTOR PNP 2N3251 81 T0-18 PD 04713 2N3Z51

AR2Q7 1854-0039 7 TRANSISTOR NPN 2N3053S SI T0O~-39 PD=14 38 2N30G3S

A2CGE 16540023 ? TRANSISTOR NPN SI TO~1B PD=I6DMMW <8480 1854-0023

A22Q9 18354-0071 7 16 TRANSISTOR NPN SI PD=3D0MW FT=200MHZ 20480 10%54-0071

A22Q10 16540071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 23480 1854-0071

A22Q11 18353~-0388 7 1 TRANSIGTOR-DUAL PNP PD=60UMW 26480 18530388

AZ212 1054--0071 ? TRANSISTOR NPN SI PD=300MW FT=20IKHZ 28480 & bo71

AR22Q13 18550020 8 1 TRANSISTOR J-FLET N-CHAN D-MODE TO-18 SI 20480 30280

AZRR14 19550209 S 1 TRANSISTOR J-FET P-CHAN D-MODE GI 23480 1855-0209

AZ2A1S NOT ASSIGNED

AREING 1854-0071 7 TRANSISTOR NPN SI PR=300MW FT=200MHZ 28480 18540071

AZ2Q17 18155-0385 2 1 TRANSISTOR J-FET 2N4117A N-CHAN D-MODE 178056 eN41174

AR2Q18 1854--0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 234080 1854--0071

AZ2Q1Y 1§353-0451 9 1 TRANSISTOR PNP 2N379% S1 T0-18 PD=34L0MW 81293 2NI799

AZZR2D 18540071 7 TRANSISTOR NPN SI PD=300MW FT=203MHZ 2684890 18540071

AR2R21 1854-0071 7 TRANSISTOR NPN ST PD=300MW FT=200MHZ 28480 1854-0071

A22Q22 1854-0039 7 TRANGISTOR NPN 2N30535 41 TQ-3% PD=1W ILSBS 2N30538

AR2Q23 1853-031¢6 1 1 TRANSISTOR-DUAL PNP PD=500MY 28480 18538316

A22Q24 1854-0039 7 TRANSISTOR NPN 2N30535 8I TQ-3%9 PD=1W LSes 2N30535

A22Q25 1853-0001 1 1 TRANSISTOR PNP SI TO-39 PD=&00MW 28480 16853 -0001

A22026 1B53-0020 4 1 TRANSIGTOR PNP SI PD=300MW FT=150MHZ 2B480 18530020

AZ2Q27 19540071 7 TRANSIGTOR NPN SI PD=300MW FT=200MHZ 28480 18%54-0071

AZ2QR28 1B54-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28489 18540071

AZ2A29 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 18540071

A22R1~

AR2RS NOT ASSIGNED

AZ2RG 06287929 i) 1 RESIBTUR ?.09K 1% .188W F TC=0+-%50 19701 MFAC1/8-T2-9091--8
ALRR? 2100-2574 3 1 RESISTOR-TRMR 500 10Z C SIDE-ADJ 1-TRN 30483 ET50X501

AZ2RB 0698-6323 1 1 RESISTOR 100 .1% .1295W F TC=0+-25 28480 0670-6323
A2RR? 06986353 7 3 RESISTOR S0K 1% 12%5W F TC=0+-23 28480 46986393

A22R10 0628-4037 0 1 RESISTUR 46.4 1% 125W F T +-10D 24546 C4-1/8-TD-46R4 F
AZ2R11 07570438 3 3 RESISTOR 5.11K 1% . 123W F TC=0+-100 2454¢ C4-1/8~-T0-5111~F
ARER12 NOT ASSIGNED

ANZR13 06311-1185 5 9 RESISTOR 10K .01% .0%W PW TC=0+-18 20940 140-1/720-1002-T
A22R14 0811-1185 3 RESISTOR 10K .01% .05W PWW TC=0+-10 20740 140 -1/20 1002 -T
A22R1S NOT ASSIGNED

A2ZR16 06983439 4 2 RESISTOR 178 1% .12%W F 1C=0+-100 24546 C4-1/B-T0-178R-F
ADRRY7 2100~4020 g 1 RESISTOR-TRMR 2K 10Z MF SIDE-ADYJ 26-TRN 20480 21004020

A2ZR1B 0757-0274 3 4 RESISTOR 1.21K 1% .12SW F TC=0+-10D 24546 C4-1/8-TD~1211~F
A22R19 07570442 b4 [S RESISTOR 10K 1% ,125W F TC=0+-10G0 24544 C4-1/8-T0-1602-F
AZ2R20 0757--0438 3 RESISTOR S.11K 1% .125W e 245446 C4-1/8-T3~5111~F
AR2R21 0698-0889 9 1 16K (01X 120 24480 046939989

A22R22 0811-118%5 k< 10K ,01% ,05W PWW TC=0+-10 20940 148-1/20-1002-T
ARZR23 066811-1185 ] RESISTOR 10K Q1% . 05W PWW TC=01+-1C 20940 146~-1/20-1402~T
A22R24A 0811-118%9 ] REGISTOR 10K .01Z . 0%W PWW TC=0+-10 237490 140 -1/20-1802-T
ARZR2S 218017355 [ 2 RESISTOR-TRMR 100 SZ WM SIDE-ADJ 1-TRN 28480 21001755

ASCR26 NOT AGSSIGNED

A22R27 0698-773%4 2 1 RESISTOR 10K .25% .125W F TC=0+-100 245484 C4-1/8-T0~1002-F
A22R2E 0698-5439 g 1 RESISTOR 1K .25% .125W F T(C=0+- 50 28480 065785439
AR2R29 0698-9322 4 1 RESISTOR 111 .25% .128W F TC=0+-100 19781 MFAC1/8-T0~111R-C
A22R30 07%7--0421 4 1 RESIGSTOR &Z%5 1% .125W F 7C=0+-100 24546 C4-1/B-TH-025R~F
AR2R3Y 06311-1185 5 RESISTOR 10K .01% .0SW PUW TC=0+-1C 20940 146-1/720-1002-7
A22R3I2 0811-1185 5 RESISTOR 10K .01% .05W PWW TC=0+-10 23930 ? T
ARIRIZ 06583153 9 1 RESISTOR 3.83K 1% ,125W F TC=0+-100 24548 €4-1/9-T0-38
ATZR34 01698 -6348 0 1 RESISTOR 2K .1% .12%5W F TC=0+-25 28400 1578~ 6348
A22RIT 21003962 5 2 RESIGTOR-TRMR S 10% MF SIDE-ADJY 26-TRN 28480 2100 3962

ARZRAG 0686353 7 REGIGTOR S0K ,1% .128W F T +-2% 23480 0690-6353
AZZRI7 0757-0280 3 3 RESISTOR 1K 1% ,125W F TC=0+-1080 24546 C4-1/8~-T0~1001-F
AZ2RIB 07357-0442 ? REGISTOR 10K 1% ,125%W F TC=3+-190 24546 C4-1/8-T0-1002~F
A22R3IP 21003962 L] RESISTOR-TRMR SX 10%Z MF SIDE-ADJ 24 TRN 28480 2100-3%962

AZZRA40 B628-6353 7 RESISTOR S0K .1% .125W F TC=0+-2% 28480 06786353
A22R41 0757-0274 ] RESISTOR 1.21K 1% 1254 F TC=0+-100 24546 C4-1/8-TO~1211~F
A22RA2 p&678--88BS 4 1 RESISTOR 20K .031% .125MW F TC=0+-10 203440 06783685
AD2RAZ 075703401 0 4 RESISTOR 1006 1% .125W F TC=041-1400 24546 C4a-1/8-T0-1061~-F
A2CRA4 0811- 34922 1 2 RESISTUR 133 1X 12W PW TC=0+-2 2084080 08113492
ARARAS Q7570465 & 2 RESISTOR 160K 14 ,12%W F TC=0+-100 24546 C4-1/8-T0- 1003~-F
AR2RA6 0757--0417 8 1 RESISTUOR 562 1% 1250 F TC=0+-100 24546 C4-1/8-T8~B6ER-F
AZ2R4A7 06983439 4 RESISTOR 178 1% 2UW F TC=0+-100 24546 C4-1/8-T0-170R~-F
A22RAB 06783154 0 1 RESISBTOR 4.22K 1% 1254 F TC=0+-100 24546 C4-1/8-T0D-4221~F
AR2RA9 0757-0274 9 RESISTOR 1.21K 1% ,125W F TC=0+-100 24546 Ca~1/8-TO-1211~F
AZZRSA 0737--0279 0 & RESISTOR J.16K 1% .125W F TC=0+-100 24546 C4-1/B~-TD~3161-F
A2ARS1 0811-34722 1 RESISTOR 133 1% 12W PW TC=0+-2 204880 08113492

AR2RG2 0757-0401 0 RESISTOR 100 1% . 125W F TC=0+-10G0 245446 €4 1/8-T8-101-F
A2ZRS3 07570279 0 RESISTOR 3.16K 1% .12%SW F TC=D4-10D 24548 C4-1/8-T0~3161 ¥

*Indicates f

actory selected value
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TABLE3. A22 FREQUENCY CONTROL, REPLACEABLE PARTS (3 OF 4)

Reference HP Part ¢ Qty Description Mir Mfr Part Number
Designation Number |D Code
22RG54 0698-3393 ? 1 REGIS TUR 28.7 1% ,GW F TC=0+-100 20480 0673-3393
RS 069831545 1 4 4.64K 1% 120W F TC=0+-100 24546 £4-1/8-T0-46L41F
Q2URGE 0698-70350 3 1 4. 4EK 5 3 TL 00 -50 28480 16987030
R57 0698-3155 1 REGISTOR 4.64K 1% JN F TC= -104 24546 €4--1/8-T0--4641-F
uB 0698-3155 1 RESISTOR 4.64K 1X ,12G5W F TPnUr"lbo 24546 C4-1/8-T0-4641-F
AD2ZRSY 7570290 5 1 RECSIGTOR 6.19K 1% (123W F TC=0+-100 19761 ME4C1/8-TQ 6191-F
A2ZRES NOT ASHIGNED
06983398 4 2 RESISTOR 46.4 1% .5W F TC=04-1G0 23480 04,98-3390
N 0757 -0401 0 RESISTOR 100 1% ,128W F TC=0+-100 24546 C4-1/8-T0-131-F
A“’RbS G698~-3398 4 RESIGTOR 46.4 1% .5W F TC=0+-100 28480 0698- 3398
A22R64 21081788 0 RESISTUR-TRMR 130 ¥ WW SIDE~ADT 1-1RN 23480 2100-175%
0797-0795 5 1 YIGTOR 7% 1% .9W F TC=0+-100 19701 MF-1/2-TH-7LR0-F
2100--2522 1 1 REBSISTOR-TRMR 10K 10% C GIDE-ADJ 1-TRN 30783 ETH0X103
$757-0447 4 1 RESISTOR 16.2K 1% 1204 F TC=0+-100 24%46 Ca-1/8-T0- 142
0757--0199 3 1 REGISTOR 21.5K 1% 1LJU F TC=0+-100 24%46 C4-1/8-TB-21
07570280 3 RESIGTOR 1K 1% 1250 F TC=U+-100 24546 Ca-1/8-T0-100
07570442 ? REGIGTOR 10K 1% .123 T 24546 C4-1/8-T0-100
4757-0280 3 3ISTOR 1K 1% .12 24%46 C4-1/8-T0-1001
1678 -3156 4 & REGISTOR 23.7K 1% 24546 C4-1/8-T0-237
06983158 4 REGISTOR 23.7K 1% 24546 Ca-1/8-T4- 2372-F
A22R74 86963153 4 RESISTOR 23.7K 1% 24746 C4-1/8-T0-2372-F
AR2R7S 06498~3%158 4 RESISTOR 23.7K 1% 24%46 C4--1/8-T0-2372~F
A2Z2R76 06733153 4 RESIGTOR 23.7K 1% 24046 C4-1/3-T0-2372-F
ADRR77 06983158 4 ISTOR 23.7K 1% 125 TC 4+-100Q 24546 C4--1/8-70-2372~F
AZ2R73 06767421 2 2 RESISTOR 40K .28X% ,125W F TC=0+-100 19701 MF4C1/8-TO-4002-C
22R79 06983454 3 1 RESISTOR 210K 1% 24546 CA--1/8-T0 -2153-F
A“dRBD 0690345 ] 1 RESIGTOR 133K 1% w 24T 44 C4-1/8-T3--1333~F
2 06983848 9 1 RESISTOR 57.2K 20W F TC=0+-100 204840 06738048
06967421 2 RESISTOR 40K .Ehz V1259W F O TC=0+-100 1701 MFAC1/8--T3~4002-C
AZZRE3Z 0696-31%4 B8 1 RESISTOR 20K .2%% . 120W F TC=0+-50 034883 PMEDS-1/8-T2-2002-C
A2ZRBA N757--0289 a 1 RESIGTOR 13.3K 1% .125W F TC=0+-100 19701 MFac1/8-7T0-1332-F
A22RYS 0757-0442 9 RESISTOR 161 1% .125W F T +-100 24546 C4-1/8-TH-1002~F
AL2ZRBE 07570442 ? ESIGTOR 10K 1% 12GW F T +-100 240546 C4-1/8-T2-1002-F
R87 0757-0444 1 2 RESISTOR 12,1K 1% 1254 F TC=0+-100 24546 C4--1/8-T0-1212-F
A22REBO 21090 -3109 2 1 RESIGTUR~TRMR 2K 10% C SIDE~ADT 17-TRN Jd2111 42P202
ARZRBY 06983457 & 1 RCSISTOR 3LeK 14 .125W F TC +-1040 28480 06983457
AZ2RYO 06563442 ? 1 REGIGTOR 237 1% 28W F T +-100 24544 C4-1/0-T0-237R-F
2% 2100~3052 4 1 RF»IQTOR TRMR S0 10% C G ADT 17-TRN patm 431500
¥ 3698-34406 3 1 RESIGTOR 383 1% ,105W F TC=0+-100 24546 C4-1/8-T0-IBIR-F
ARZRPY 16283450 9 1 RUSISTOR 42,2K 1% 1250 F »=Qe-100 247146 G4 -1/89--T0--4222-F
A2IR94 2100-313%4 4 1 RESIGTOR-TRMR 1K 10% € SIDE- ADJ 17-TRN o211 43P102
ARARYG 0737-0279 0 REGISTOR 3.16K 1% 2 245346 C4-1/78-T0- 3161-F
AZIRP6 1698-3152 8 1 RESISTOR 3.4EK 1% 243546 C4 1/B-710-34B1-F
ARZRY7 07370459 8 1 RESIGSTOR $6.2K 1% W F C4-1/78-TO S622-F
A2ZRTB 07570274 5 RESISTOR 1.21K 1% (125W C4-1/9-TC-1211-F
Aﬁaﬂ?? 0683-335% 2 1 FIGTOR 3.3M G% 2054 )
22R100 06963155 1 STOR 4.64K 1% 1294 C4-1/8-T0-4641-F
"”RXOI 0699-3157 3 1 REGISTOR 19.6K 1% 1254 C4--1/8-T0-1%2062
AZZR102 A0757-0279 1] RESIBTOR J3.16K 1% . 12%W 3 C4-1/8-70-3161-F
A22R103 0757-0401 0 REGISTOR 100 1% . 125W F +-100 240544 C4-1/8-T0 101-F
A22R104 1757 -0438 3 REGISTOR 5.11K 1% 1284 247546 CA-1/8-T0-5111-F
AZ2R10% $698--3160 a 1 RESISTOR 31.6K 1% .126W 24546 C4-1/B-T0- 3162-F
AR2R106 0757--0346 2 1 REGISTOR 10 1% . 12%5W F TC=0+-100 247546 €4-1/8-T9-10R0-F
AZ2R107 06983444 1 1 RESISTOR 316 1% WF T +-100 24546 £4-1/8-T0- 31LR-F
2eR10D 06986360 3 G RESIGTOR 19K 1% 1230 F TC=0+-u5 28460 06986360
A2ZR109 86206619 8 REGISTOR 19K 1% 1298 F TC=0+-293 28480 016936619
A2ZR110 16986322 0 1 RESIGTOR 4K 1% .188W F T +-25 28480 1498-6322
AZ2R111 0690-6340 & RESISTOR 10K .12 1204 F TC =25 20480 0678-6360
A22R112 0698-B86S 0 1 REGISTOR 4.45K 1% 1254 F TC=D+-25 “8480 3678-8B6%Y
A22R113 HOT ABSIGNED
A2ZR114 0757 - 0460 & RESIGTOR 100K 1% .125W F TC=0+-100 24546 C4-1/3-TI-1003-F
ARERI1S-
A22R119 NOT AGGIGN
AZZR120 0690--3161 ? 3 RESISTOR 38.2 TC=04-100 24546 Ca4-1/6-T0-30832-F
AZAR121 0698-3161 9 RESISTOR 38, 3K T TC=0+-100 24546 Ca-1/8-T0-3832-F
ARDR122 H78-3161 K4 RESIGTOR 36, 3K TC=0+-100 24046 C4-1/8-T)--3832 F
A PR1°3 07570279 0 RESISTOR 3.16K TC=04-100 2ATi46 G4 1/8-T8- 3161-F
22R124 07570279 0 RESISBTOR 3. 16K TC=84+~100 24546 C4-1/8-T2-3161 -F
A22R125 NOT JSIENEED
ARZR126 07570416 7 b Ri G911 1% 12%W F TC=0+-100 24546 C4-1/8-T0-511R~F
A22R127 07970444 1 RESISTOR 12.1K 1% .12%W F TC=0+-106 24546 C4-1/8-T0-1212
AZCR128 07570442 9 RESIGTOR 10K 1% ,120W F TC=0+-100 24546 C4-1/8-T0-1002~
AR2R129 07570428 1 1 REGISTOR 1.62K 1% ,12%SW F TC=@+-100 24044 Ca-1/8-TG~1621-F
AR2R130 0811-1185 i<} REGISTOR 108K .01% ,0%TW PWW TCw0+-10 20740 143-1/720-1002~-T
A22R131 0811-118% S REGISTOR 10K . 01% .05W PWW TC=g:1-10 26240 146G-1/20- 1002~ 7T

*Indicates factory selected value
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TABLES3. A22 FREQUENCY CONTROL, REPLACEABLE PARTS (4 OF 4)
Reference HP Part |c A Mfr
Designation Number |D Qty Description Code Mfr Part Number
06928-6360 b EGISTOR 10K 1% L1254 7 TC=0+-23% 284B0 0678-6360
01698-6360 b REGISTOR 10K 1% .125W F TC=04-25 28480 04936360
3678 6360 & REGISTOR 10K 1% .125W ¥ TC=0+ 204080 01698-6360
ARZRIZY 06988949 1 1 REGISTOR 20,57K 1% . 125W F TC=0+-29 23480 06908949
AZ2R136 0673 -3940 0 1 RESISTOR 19.46K 1% ,125W F TC=0+-29T ca4ag0 0673-8948
A22UL 1826-0229 a 7 IC 0P AMP LDW-DRIFT TD-99 PKG 06L46T or- 85CT
AZZUR 18260209 3 IC OP éMP LOW-DRIFT TO-9% PKG Do66D CP-0ECY
L 16260229 8 IC OF AMP LOW-DRIFT TO-9%2 PKG D&a6S OP-05C3
AZ2U4 1826-0604 2 4 1C CUNY 12-B-D/A 1B8-DIP-C PKG cgasn 162604684
AL2US 1612602829 B 1C OP AMP LOW-DRIFT TO-99 PYG 06465 QP -05CT
1826 -0684 9 IC CONV 12-EB-D/A 18-DIP-C PKG 8480 1626-0684
1026-0416 S 2 1 SWITCH ANLG QUAD 16-DIP-C PXG 27614 LF13331D
51802314 0 2 IC 0S50 M1 OP AMP 28489 5180-2314
1826-0684 9 IC CONV 12-E-D/A 18-DIP-C PKG 28400 1926-0684
A22U10 1026022 3 IC 0P AMP LUW-DRIFT TO-97 PKG 16665 opP-0SCY
A22U11 NOT ASSIGNED
A22U12 18260471 2 2 IC OP AMP LOW-DRIFT TO-9% PKG 20480 1026-0471
A22U13 1826-0229 8 IC 0P aMP LOW-DRIFT T0-99 PKG 06665 Q- 0503
AZZLI14 16260684 V4 I1C GCNV 12-E-D/A 18-D1P-C PKG 28460
AZ2ULS 1826~0471 2 1C OP AMP LOW-DRIFT TO-99 PKG 20480
AZ22U14 50801-B117 3 2 SCREEN 18260092 28480 L081-8117
A22U17 S081-81117 3 SCREEN 1026-0092 28480 S081-8117
A22U18 18260371 1 2 IC 0P AMP LOW-BIAS-H-IMPD TO-99 PKG 27014 LE2SEH
AZ2NY 1826-0371 1 IC OF AMP LOW-HIAS-H-IMPD TO-99 PKG 27014 LF256H
A22U20 1826--0417 [ 1 IC SWITCH ANLG QUAD 16-DIP -C PKG 27014 LF13333D
A2RU21 18260161 7 1 IC OF AMP GP QUAD 14-DIP-P PKG 04713 MI_M324P
A2zL22 18201196 ] 12 IC FF TTL LG D-TYPE PGS-ELCE-TRIG COM 01395 GN74LS174N
u23 1820-11%6 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 0122% GN741.517 4N
AZ2U24 1820-1196 8 IGC FF TTL LS D-TYPE POS-E : 015929 GN741.8174N
AR2UZY 1820~-1196 B 1C FF TTL LS D-TYPD POS-EDRGE--TRIG COM 01275 HN74L5174N
AZ2U26 16201196 9 IC FF TTL LS D-TYPE POS-EDGE -TRIG COM 21295 GN74LS174N
AZ2UR7 10920-119%96 8 1C FF TTL LS D-TYPE POS-EDGE-TRIC COM 41293 SN7ALS174N
A22U28 1820-1196 a IC FF TTL LS D-TYPE POS-EDGE-TRIG COM N1ees SN7ALG 174N
A22U29 1826-0416 S I€ SWITCH ANLG QUAD 16&-DIP-C PHG 27014 LF13331D
A22U30 16201196 8 IC FF TTL LS D-TYPE PDS-EDGEZ-TRIG COM 01299 SN7ALS174N
AR2UT1 18201194 a IC FF TTL LS D-TYPE POS-EDCE-TRIG COM SN741.5174N
A22U32 1820-11%6 8 1€ FF J1L LS D~TYPE POS-EDGE-TRIG CCM SN74L5174N
AR 2U33 1820-11%6 ] IC FF TTL LS D-YTYPE POS-EDGC-TRIG COM SN74LG174N
A22U34 18201196 5] 1C FF TTL LS D-TYPE POS-EDGE-TRIG COM BN74L.5174N
A2U3E 1620~-1216 3 1 IC DCDR TTL LS 3I-TO-8-LINE 3-INP 01295 SN74L5138N
A2ZU3L 1820-1197 @ 1 IC GATE TTL LS NAND GQGUAD 2-INP 2M255 SN7Z4ALSD0ON
A2AUT7 1626-0229 B IC OP AMP LOW-DRIFT T0O-99 PKG 06665 apP-g%5CT
A22038 S5180-2314 0 IC 0S(C M1 CP AMP 2B4ABY S1B0-2314
A22U39 NOT ASSIGNEDR
A2ZURT 1702-0625 1] 1 DIODE -ZNR 1NB829 6.2V S% DD 7 PD=,20W 04713 INB29
ARRVR2 NOT ASSIGNED
A22VR3 NOT ASSIGNED
AR2VRAE NOT ASSIGNED
A2DVRS 12020184 6 1 DIODE-ZNR 16.2V 5% DO-35 PD=. 4l oRABO 1902-0184
ARAVRS 1982--3059 Q 1 DIODE~ZNR 3,83V S% DD-35 PD=.4W 23480 19023059
AZZVUR7? 1702-0033 4 1 DIDDE -ZNR INE23 6.2V 5% DO-7 PD=.44 24046 1NB23
A22AVRE 1902-3038 3 2 DPIODE-ZNR 3.106V S% DO-7 PD+=,4U TC 064% 28480 19023034
A22VUR? 1902-3036 3 DIODE~ZNR 3.16V 5% DO-7 PD=,44 TC=-.064% 28480 1902-3036

*Indicates factory selected value
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NOTE

FOR INSTRUCTIONS ON THE USE OF SIGNATURE ANALYSIS DIAGRAMS

_/

® READ THE SIGNATURE ANALYSIS DESCRIPTION SECTION OF THIS MANUAL.
o FOR TROUBLESHOOTING INFORMATION REFER TO THE A3 DIGITAL STORAGE
SECTION.
FREQUENCY CONTROL CHECK
SPECTRUM ANALYZER CONNECTIONS:
JUMPER A15TP4 (TQ) TO_A15TP8 (STS)
JUMPER A15TP1-4 (T@) TO At15TP2 (STS)
SIGNATURE ANALYZER CONNECTIONS:

CLOCK TO A15TP2 (1/0)
START A15TP4 (TO)
STOP TO A18TPS (T1)

POD GND TO A15TP9
A15TP1-2 (1/0)
A15TP1-4 (T9)
A15TP1-5 (T1)
A15TP3 (GND)

FREQUENCY CONTROL CHECK
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RF SECTION

MOTHERBOARD I

A26 |}
e

(® ADDRESS
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ADRO-4
50-WIRE l LBI0
INSTRUMENT '
BUS xa22P3 jb—m—————

. -—
MOTHERBOARD

| A26

L

YTO PHASE LOCK

[ a6

XABP2

L



CONTROL

R S et oy
R TUNE GENERATOR _  YTO DAIVER _ _ _ _ _ _ _ _ _ _ _ __ _ “ rb|.l=wu ED— Gy M ) section
| ! | I !
JENERATOR ! ! (D REFERENCE VOLT ! 1 §® YTO MAIN COIL t J Wi4 AIBBON CABLE
B ATTEN H Loy FIXED DRIVER B >
: | DECADE I " I ,l_ «m%mmmw_._.i%
| o npozs  arTen ' | [
l |
— _.-.- | _
ov_TO 10V | NNNV — b | THIRD
SWP SWP { oy I MOTHERBOARD  CONVERTER _
714 _ A26 A20
! [
|
I I _ !
I |M.||..u|\ “ | L:/x_smnm y1e— AwpTD |
| a1 7 I xazoey CAL
og LA | p—— ) 1 ||  EDvio TUNE B | | rmm == ———— — — 4 — _ [ _
. | @ swp SELECT R | AF_SECTION
GEN ! SWITCHES © Y70 MAIN by | P
| COIL TUNE I A2
CURRENT I DRIVER — _ | _
SOURCE SWITCH | | Xa12p2 v |
I e <
I 2 B i _
2 L i 15— HTVH
! L | 1
|
ADDRESS 1 i _
8 LATCH i 1
10840-15 ol toy
! B I g ®|-10V BIAS ® YT10 [
+ FILTER |
K<k L
- 1
R [ -— e e - - —-—— [FS R
oo - — s i el ¥
A26
n KAREP2 = A o m e e b e e e | 5 _
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FIGURE 3. A22 FREQUENCY CONTROL, BLOCK D!AGRAM
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RF SECTION
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A22
FREQUENCY CONTROL
85680-60156
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FIGURE 4. A22 FREQUENCY CONTROL, COMPONENT LOCATIONS
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RF

SECTION

A22 FREQUENCY CONTROL
85680-60156 (SHEET 1 OF 2)

PIN SIBNAL ro/Faon | FUNCTION PIN SIGNA
+ | eno S 1| wHswe
B . S 16 | wswp
PN R 2 | 10815
p | wsov R 17 | 10814
3 e 3 | 10813
o | e 18 | 10812
1T Ciev S 4| rosi1
10| -15v S 19 | 10810
PR 5 | 1088
a |l we 20 | 10B8
6 | +15v S 6 1087
12 | +15v S 21 | 10B6
7 | 1085
22 | 1084
8 | 1083
23 | 1082
s | 1081
24 | 1088
10 | nec
25 | ADR4
11 | apR3
26 | ADR?
P2 12 | aons
27 | anmg
FUNCTION
PIN STIENAL T0/FROK F—

BLOCK 13 | LBIC
1| wTwL A42, P2-14 Q 2 | Letc
11| HTvH a12, P2-18§ Q

14 | enp
2 | Y10 Lock AB. P2-8 M 29 | o
12 | ne
i 15 | +sv
3 [ NC 30 | +5v
13 | ampTo caL | as.pi-t 0
4 | 50 MHz TUNE | A14, P2-7 J
14 | AMPTD CAL 420, P1-11 0
5 | 50 MHz GND | At%, P2-8 J J1
15 | &ND S
6 | 50 MHz SWEEP| A11,P2-g H PIN| SIGNAL
16 GND S 1 GND
7 | e 2 | ne
17 ] Lo A23.P1-1, 2 F s | oor
B | moIv M1, P2-14 G ™
18 | LhLp AB, P2-9 E
5 | ne
a | meLr Al1, P2-12 G
19 | Haww A8, P2-12 F 6 | -10v
10 HGND AB, P2-10 F 7 | NC
20 NC F [} —1pv
9| nc
10| +20v
11 | MAIN coIL
12 nc
13] N
14| FM coIL
. e e——— — — o—

SERIAL PREFIX:

2408A



® SWEEP GENERATOR

FIGURE 5.

A22 FREQUENCY CONTROL,

1\._.\ T TO 2ND
LOG CURRENT SVs -& SHEET
/T Tigvg  NEF OFFSET N/ CONVERTER N -5v— ~RESET SWITCH—, %Ewm +15vg
10K 5 8
RB7 ,——RESET COMPARATOR —— + 7_/ 4 CABLE 0,W34 oV
Ras 42.4K  SLOW Q19 15Vg U17E> ~ J4. 70 10V RAMP
fRon | FUNCTION 10K —AY 8 €31 Rit1 A112 A133 6 7 HORIZONTAL TO
ro/ BLOCK Q11A ABs s 8 100 PF A n6d0 10K - T4 IF SECTION
_ Lcia | 2000 N - 1
as2. P27 E I T iooo 107 | Ryos 1 15Vg
A12, P2-7 E Q9 316 oK R134 R129 CABLE 93, W35
AR R144 10K 1620 ~ ov 10 10V AUX
A15, P2-30 C 3 i 100K Q21 w SWEEP T0 IF
316K SECTION
15, P2-12 ¢ 10K +15V5 —ame R136 R135 cx; .
1 19. 46K 20.57K A
A15, P2-29 C v 15K i0) 280y \v
A15, P2-11 C % +] ! 1 ' +10V—
NOTE: G11A AND G11B IN SAME 1 s A
A15, P2-28 C PACKAGE FOR THERMAL oV —
LINKING.
15, P2-10 C INKING R106 5 mS/DIV
10 IN 20 mS SWEEP
A5, p2-27
A15, P2-9 m ~18Vs \——DISPLAY SCAN BUFFER ——
A5, P2-26 C
A45. P2-8 ¢
A5, P2-25 c
A18, p2-7 fo
pYPTPYS SWEEP REFERENCE © SWEEP GENERATOR CURRENT SOURCE ® SWEEP STOP
15, P2-6 c VOLTAGE /——LATCH—— ' ' ' v OWITCH
+15Vg  REF +5VF R98
A15, P2-23 Cc uwmmx S isvg 1210
A15, P2-5 - ’
C R94 s ,i/_m/ = 18 P3- -15V NOM
1000 U16A> LTI T = ~ 0V STOPS
2
A15, P2-4 D 4 10B5 3 nﬁ_ummm
Ai5, PR-214 D P3-24 108 ¢ =y -15Vg 5 1084 4 )
P3-9 0B 1§ O  »] 1083 6 R100 R99
A18. P2-3 D P3-23 108 2 [3+— RS6 7 | T0B2 14 w 4640
L5, P2-20 D p3-8 108 3 —— 3480 oww 3y
p3-22 4 CoO— P15 0B# 11
A5, p2-2 D p3-7 :H_mmm Q10 TEMPERATURE D m]
=2 DEPENDENT Aw
A15, P2-19 D P3-24 10B 6 [—— +10.00 vDC A
A15 P2-13 D P3-6 108 7 ——
i pP3-20 108 8 [3F——
S P3-5 108 9 —— SWEER TIME=
P3-18 10B 10 33— 10 mS_X MULTIPLIER X10 Xxi.5 x2 X5 X10 X100
S P3-4 108 1t 33— N % FOR RESISTOR
S P3-48 10B 12 [F— 1 /s
5 P3-3 108 13 [F— L DATA BUS 16 ,
P3-17 108 14 [ ——[" 745 ® 4 10 2ND
p3-2 108 15 [+ )y * DECODED ADDRESS BUS _ 6, A
71 7
5
A8
® © CODE , ® BUS ADDRESS
; L2 U3ep +5ve 8 LATCH
FUNCTION Pi-8 =100 12 114
et ,m,.\w et +15VF P3-13, 28 LBI0 i3] 8 o
N — *tes  kes +BYF
P1-4,7 2.2 .01
=
GND v
pi-12 3 P3-25 ADR4
R — +18Vg P3-11 ADR3 C—— —t
+15V - . P3-26 ADR2 L}
_ - P3-12 ADR1 —F HEND
Pa-13- % =00 +5VF P3-27 ADRY [ )
+5V — e, 5 HBWH
P P3-14, 29 Ta2 ADDRESS  FUNCTION mw : on
= 0 LOW ORDEA VIO DAC 3 2| LHLD
GND A\ 1 HIGH ORDER VTO DAC ap 7%
pa-15. 16 2 NOT USED 4p—+i—dun 4
P : 3 YIG DAC 5 !
j 4 SWEEP ATTENUATOR s b 6
- 5 L3 5 SWEEP TIME 7
pi-4 ~100 6 YTO LOOP, SCAN RESET
8
R [ v -45VF 7 SCAN SELECT Aw
-15v Lo Lo
R
Pi-10
——
-15V
M

-—— em  cm——

SCHEMATIC DIAGRAM {1 OF 2)
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RF SECTION

A22 FREQUENCY CONTROL
85680-60156 (SHEET 2 OF 2)

© SWEEP ATTENUATOR

——————N/1023 ATTENUATOR ——————

A130 9‘103'(1 »———D/A CONVERTER -—

FROM 4ST SWEEP 10K

SHEET

+15Vg Cg?

—LATCH—

U3s +8VF

149 15

| .
1
y’ — LATCH —,
2 uaz +5VF

DECODED ADDRESS BUS

DATA BUS

. 2

—LATCH— g’
2

u3o +85VF

OATA BUS
3 DECODED ADDRES BUS

Id
} DATA 8US
FAQM 187
5 *
A

SHEET DECODED ADDRESS BUS
@ SWEEP SELECT —
SW1TCHES 10 1 S S
1
+15VF B 45V
UTA |12 eV VI
ATTENUATED SHEEP 2 3
2 AN,
m
5 T Y,
& -15v +5V
2
=] 8 T LATCH— tatg U7Blio U2
('8 1) >
& P U24 +ovF 10K o L 2
S o
al a - 16 U7C|14 {/
ADD 7 9 VT 16 L ys
c > 7 3
| Re6 2 £
NC——T NC 15
NC —21 NC J7
3 [1032 NC —7T] g NG [MaIN 3
Jot 14 5 mS/DIV
\ 13 2 IN 20 MHz SPAN/:

478 +5v e
: wd v

Fu ue

———_—-———_————_—————_—————

SERIAL PREFIX: 2408A




O I6LTAGES ® o gy
~LATCH— 25
+45VF +5VF
5 nS/01V -10.285V u22 ° 100
IN 1700 MHz SPAN nie LIBVE oc 16 Y16 +15V
o +10.285V ADD 3 A
+5V — + 7 c U4
-5V — J.\.Jq\ u12 5 1089 wJ REG[ , (Ms8) 1718,
10 D 09 AFB)
c1a3 1088 FEl 12 5 oa
1000 PF ~10.285V 5, 1087 znlm i) M|zn .
4 1086 1} 10 717 1 2f~
1 D z {08 14 -
0B5 iz i 555 cRrz |
Aw 2|04 7 ) -1 N
\nrmqulx A 11103 -
+5V
U23 12 mw
16 13
5% nac
DECODED ADDRESS BUS 1, ADD 1 A 3
DATA BUS ¢ ._n (LsB) 1415
] 1084 3 ammm 2
1083 NC »m D 2
gl ToBZ L DA —
TUNE DAC va D CONVERTER
LATH AP +10. 23V 1384 ]
y27"eYF +10.285Y 0.2 102 7
3 L w
-15vg O l ADD 1 R +45v 18 9
> usg
‘1 REG {MSB) 17146
A28 y29c @ 1089 31p 2 Arhe AFBRD
1000 2 1088 13 12 5
LI | 3 S 2 08
T 5 —B] 17
A o 1087 N T3 m 5 N 8|y, +15VF
Aas w 1086 11 16 7l 44 1 ap~7 R10 A13
s 14 S 1085 14} 15 g|he ! 6| 464 10K
2 0 05 cr10,.| UB AN~ pa-
3 64 > U290 2|2 AE 3oa 12f2 3, ¥
10 © 4
.V..\ m m ~~LATCH— 2 103 3 ke . VT0 TUNE
1 b +5VF 02 1
«: gl= Uz28 12 01 3 ~15VF
{—1P2-8 HDIV 16 1315 L\
C1P2-8 HFLT R ? oac a e . pa-5
pe ADD 1 R W SaTTie ks A7 + LSD VTO
. REG 500 % VT0 GND
1084 3 2
312 5 2 3
NC—=1p L 6
5, | 183 615 N ppA — F9.09x
> 1082 4 ) CONVERTER
10 1081 1ils 12
73 T0B# 14 15 |
) > R9 A8
| D Aw > 50K 100
2 LATCH D/A
cw\w&% ™ T conveRTERT N
16 +15V
+10. 285V
ADD A
F n_m:mm Emm,cm 17}186
- 1089 3 2 4 2 19
= . Tope 13[0 5[0 78 ® YTO FM COIL DRIVER
50 MHz SWEEP 3 5 o6 w 8 c5 3 201
s +15VF 6.8pF
5 mS/DIV @ 1087 g 51n7 \ LOVTO a muu
IN 1700 MHz SPAN & 086 1 7% L a7 Lovie *
= To85 14} 5]° 6 -10.23V L5 As8 A5g N
L 45y g 0 5108 JFeR U NOM p2-2 560 4640 6130
1"y -5V 1o Lw Gjoe 12 s 17 7
al> o~ LATCH—, 03
of . 1o ptBVF 140 - 15VF
ODJ14 YTO MAIN oy J26 121ps 3
coIL afa 16 13] g
SWEEP ADD # A BAC
c wsBrJta1s
1084 3 ummm 2 3
13 5
5, | 1083 NE— w 7~ NC 2
e ToB2 405 10
1081 it 12
1089 14 D 15

S

i
!
:



» -——— D — — L] —— ——— D ——— A o A —— A L -—— — L] ——_— A SA—————— A R
® YTO MAIN
COIL FIXED
DRIVER
R34 R41 Q4
3000 4 24K
170 MH2Z/V
-15VF
© FREQ ANALOG VOLTAGE
um_.w////y A J2 NOTE: J2
3|U21C 2 s 7! - > NOT USED
- TILT o AoS +asvr
RE7 1 R404
Pa-13 16. 2K 3 18.6K
i .~ . 1013 R37
AMPTD Fa-14
]
CAL AMPTD CAL
(1 dB/V)
@ YTO PHASE LOCK LIMIT
INDICATORS
+15VF
Wn»mo +I5VF
jas.ak 3 4 R123 o2
1 3160 -1
2ju21 e o |
z VRB HTVL
1 @nhm.»m<
e LOW ”ﬂww, L R
£ R121 AMN
® -10V BIAS 385K 71
+1BVF HIGH(&)Ds2 Y3 ¥CA7
siee ® YTO FILTER a1 S, g O, ey
. b~ _ U218 - o]
R4S +20V HTVH
100K VARG
@~ 3.av
VRS
Ji-14 16.2v
, FM COIL
m H 57.8 ma TO [ 3
93.75
FM SPAN iis xxN___m -
— | — —-— R S —-— — N ————EERE —— — D ———— —— — A —_— — L — —— - ..

NOTES:

AEFERENCE DESIGNATORS WITHIN
THIS ASSEMBLY ARE ABBREVIATED.
FOR COMPLETE REFERENCE DESIG-
NATION, PREFIX ABBREVIATION WITH
ASSEMBLY DESIGNATION.

UNLESS OTHERWISE INDICATED:
RESISTANCE IS IN OHMS ()
CAPACITANCE IS IN MICROFARADS (JF)
INDUCTANCE IS IN zHonoxmanmmﬁmx_

TEST VOLTAGES ASSUME INSTRUMENT
PRESET (I.P.) CONDITION UNLESS NOTED.

MNEMONIC TABLE:

MNEMONIC DESCRIPTION
HTVL HIGH=TUNE VOLTAGE LOW
HTVH HIGH=TUNE VOLTAGE HIGH
LLOH LOW INDICATES 2ND LO
SHIFTED HIGH {1753.6 MHz)
HOIV HIGH=TURN ON =2 ON A41
50 MHz VTO
LHLD LOW-HOLD PHASE LOCK VOLTAGE
ON A6 YTO PHASE LOCK
HFLT HIGH=TURN ON FILTER ON
Al1, 50 MHz VTQ
HBWW HIGH=WIDE YTO LOOP BW
(400 kHz) A6 YTO PHASE LOCK
HEND HIGH=GROUND QUTPUT OF PHASE
DET., AB YTO PHASE LOCK
HSWP HIGH=SNEEPING
1088-45 | INST. BUS DATA BITS g-15
ADRg@-4 INST. BUS ADDRESS BITS #-4
ADD@-7 DECODED ADDRESS BUS
BITS #-7
LBIO LOW=BOTTOM BOX 1/0 STROBE

U7, 20 AND 29 ARE GUAD JFET ANALOG
SWITCHES. THE SWITCHES IN U7 AND U289
ARE CLOSED WHEN THEIR CONTROL INPUTS
(PINS 4,8,9, AND 16} ARE HIGH.UZ20A

AND U20C ARE CLOSED WHEN THEIR CONTROL
INPUTS ARE HIGH; U20B AND U200 ARE
OPEN WHEN THEIR CONTROL INPUTS ARE
HIGH. CLOSED RESISTANCE FROM INPUT TO
QUTPUT IS TYPICALLY 150-200 OHMS.

UNLESS OTHERWISE INDICATED. LOGIC
LEVELS ARE TTL:
2V 70 +5.0V = LOGIC
0V TO +0.8vV = LOGIC

“4" = HIGH
"0" = LOW
U364, 8, C ARE NOT USED: INPUT PINS
MAY BE TIED TOGETHER.

U7D NOT USED: INPUT PINS 6.7.8
NO CONNECTION.

UNLESS OTHERWISE INDICATED
SIGNALS ENTER AT LEFT SIDE AND EXIT AT
RIGHT SIDE OF FUNCTION BLOCKS.

A22

FIGURE 5. A22 FREQUENCY CONTROL, SCHEMATIC DIAGRAM (2 OF 2)
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RF SECTION

A23 RF CONVERTER, CIRCUIT DESCRIPTION

A23 RF Converter has two conversion paths. In the first, the signal from the RF Attenuator in A5 Front Panel
is mixed with a signal from A23A4 First L.O Distribution in A23A2 First Converter. The output is filtered,
converted by A23A3 Second Converter, and the 301.4 MHz output delivered to A19 Second IF Amplifier.

The second conversion path starts with A23A6 Comb Generator. This assembly takes 20 MHz from A16 20
MHz Reference and forms a pulse containing the harmonics of 20 MHz. This pilot signal is applied to A23A5
Pilot First Converter, which mixes power from A23A4 First LO Distribution with the pilot signal. The output is
filtered, down-converted by A23A3 Second Converter, and sent to A9 Pilot Second IF Amplifier.

A23A4 First LO Distribution takes power from A23A1 YIG-Tuned Oscillator and splits and amplifies it for
delivery to A23A2 First Converter, A23AS5 Pilot First Converter, and the auxiliary 1ST LO OUT on the rear
panel. This assembly also contains the bias circuitry for A23A3 Second Converter and A23A6 Comb Generator.

NOTE

Reference designations in this circuit description are abbreviated. For the
full reference designation, add the prefix of the assembly or subassembly in
which it is located. For example, Q1 in A23A3A2 Second LO is actually
A23A3A2Q1.

A23A2 First Converter

The input signal from AS Front Panel travels through the 1700 MHz Low-Pass Filter that is formed by a series
of traces on the printed circuit board. The diodes in U1 form a balanced mixer. The first LO signal from A23A4
First LO Distribution is attenuated by A23T2 and then fed to the diodes through a balun. One diode is fed from
the center conductor; the other, from the shield. Thus the diodes are driven 180 degrees out of phase. The signal
from the 1700 MHz Low-Pass Filter travels through the alternately-conducting diodes, mixing with the LO
signal from A23A4. The resulting IF signal is fed through a split-output line that is covered by a small block of
polyiron to improve the mixer balance and to absorb some of the unwanted higher-order mixing products. The
6-dB pad (R1, R2, and R3) provides a frequency-independent termination for the mixer. The output from the
pad is fed through the 5 GHz Low-Pass Filter which further attenuates the unwanted mixing products. This
filter is also formed by printed circuit board traces. The output from the filter is the first IF out.

A23T2 Attenuator

A23T2, a 2-dB attenuator, minimizes the interaction between the First Converter and the A23A4A3 LO FET
Amplifier.

A23A5 Pilot First Converter
A23AS Pilot First Converter is identical to A23A2 First Converter except that the pad is 2 dB instead of 6 dB.
A23A6 Comb Generator

A23A6 Comb Generator consists of a 20 MHz comb generator and equalization circuitry. The combs are
generated by the step recovery diode CR1. A 20 MHz signal from A16 20 MHz Reference is applied to a high-
pass filter formed by L1 and Cl. C2 and L1 match the impedance of the input to the impedance of CR1.
Forward bias is applied to the diode through R4 and L4. When the 20 MHz driving signal is in the positive part
of its cycle, CR1 conducts and stores a charge determined by the amount of drive power and the magnitude of
the bias. When the drive goes negative, the charge is removed from the diode until all the charge that was stored
during the positive part of the cycle (less recombination losses) is gone. Then the voltage across the diode
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abruptly changes, and a current pulse (generated in the loop formed by L3, C3, and CR1) causes a large, very
narrow, negative-going pulse to be generated across CR1. This pulse is equalized in the frequency domain by the
bridged pad formed by R1, R2, C4, C5, and the printed circuit board transmission line. R5 through R7 form a
12-dB pad for the proper output level. The comb is then available to A23AS5 Pilot First Converter.

A23A4 First LO Distribution

A23A4 First LO Distribution consists of A23A4A1 Coupler/Splitter, A23A4A2 RF Converter Bias, A23A4A3
First LO Amplifier, and A23A4A4 Pilot First LO Amplifier.

A23A4A1 Coupler/Splitter. Power from A23A1 YIG-Tuned Oscillator is applied to A23A4A1 Coupler/Split-
ter. This power is propagated through a directional coupler which couples power to A23A4A3 First LO Ampli-
fier. The directional coupler is formed by printed circuit board traces with R1 and R2 forming the termination
for the coupled portion of the signal. The main power component travels through the directional coupler in a 3-
dB power splitter (formed by printed circuit board traces and R3 and R4) which provides isolation between J4
and J3. One output of the splitter goes ultimately to the rear panel auxiliary 1ST LO OUT. The other output
goes through a 6-dB pad (R5, R6, and R7) to A23A4A4 Pilot First LO Amplifier.

A23A4AA4 Pilot First LO Amplifier. This amplifier boosts the LO drive by a nominal 10 dB, and its output
drives A23AS5 Pilot First Converter.

A23A4A3 First LO Amplifier. The power from the directional coupler is applied to A23A4A3 First LO
Amplifier. This amplifier, identical to A23A4A4 Pilot First LO Amplifier, provides an LO signal to A23A2 First
Converter.

A23A4A2 RF Converter Bias. This assembly contains the circuitry to bias A23A6 Comb Generator, A23A3
Second Converter, A23A4A3 First LO Amplifier, and A23A4A4 Pilot First LO Amplifier. Transistor Q1, with
its associated circuitry, forms a variable current source to bias A23A6 Comb Generator. R4 and RS form a
voltage divider to fix the base voltage and hence the emitter voltage of Q1. The value of R6 determines the
amount of emitter current flow. C2 provides low frequency filtering. E1, VR1, and C5 form a transient limiting
network to protect the First LO Amplifier and the Pilot First LO Amplifier, which are easily rendered inopera-
tive by small transients (>5.1V) on their power leads. R8, R9, and C7 provide filtered negative bias for
A23A3A2 Second LO. Transistor Q2, with its associated circuitry, drives shift diode CR3 in A23A3 Second
Converter. When the LLOH line from A22 Frequency Control is high, Q2 does not conduct and — 15V is
present at its collector, back-biasing the shift diode in A23A3 Second Converter. When LLOH goes low, Q2
becomes a current source, forward biasing the shift diode and illuminating DS1 to indicate that the Second LO
is in its high frequency state.

A23A3 Second Converter

A23A3 Second Converter consists of a first IF filter, pilot first IF filter, second mixer, pilot second mixer, and
the following subassemblies: A23A3A1 Pilot Second LO Buffer, A23A3A2 Second LO, and A23A3A3 Second
LO Buffer.

A23A3A2 Second LO. A23A3A2 Second LO is actually composed of Q1 on the printed circuit board
A23A3A2 and the second LO cavity Z9. R1 and R2 provide bias for Q1. The inductance and capacitance of the
printed circuit board traces make Q1 unstable enough to oscillate. The cavity Z9 determines the frequency of
that oscillation. The frequency of Z9 can be changed by forward biasing CR3, which effectively shorts out a
small part of the cavity, making its frequency higher.

A23A3A3 Second LO Buffer. A probe inserted into Z9 couples power into A23A3A3 Second LO Buffer. The
printed circuit board transmission lines serve to match the cavity impedances to those of Q1. C3 provides an ac
ground for one of the lines. Q2 and R1 provide bias for Q1. The output of this amplifier drives the second mixer
cavity Z4.
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A23A3A1 Pilot Second LO Buffer. A23A3A1 Pilot Second LO Buffer works in the same way as A23A3A3
Second LO Buffer, except that the output drives the pilot second mixer cavity Z8.

First IF. The 2050 MHz (or 2055 MHz, depending on the state of the Second LO) first IF signal is applied
through J1 to the three-pole 2052.5 MHz Bandpass Filter. The resonant frequencies of the cavities Z1, Z2, and
Z3 determine the shape and frequency of the filter output signal. The filter output is coupled to the second
mixer diode CR1, where it is mixed with power from A23A3A3 Second LO Buffer. The resulting second IF,
301.4 MHz, goes into the Matching Filter (C6, C7, and L2), which matches the impedance of CR1 to 501. L1
and R1 provide a dc return for the diode.

Pilot First IF. The pilot first IF is applied through J2 to the 2017.6 MHz Bandpass Filter composed of Z5, Z6,
and Z7. The output of the filter is coupled into the pilot second mixer diode CR2, where it is mixed with power
from A23A3A1 Pilot Second LO Buffer. The resulting pilot second IF, 269 (+ 10) MHz goes into the Matching
Filter (C8, C9, and L4), which matches the impedance of CR2 to 50Q. L3 and R2 provide a dc return for the
diode. C10, C11, and L5 form a 450 MHz low-pass filter.
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10.

REMOVAL

_ WARNING —

Remove AC Line cord from both instruments before proceeding with this procedure.

Position instrument upside down as shown in View A. Remove feet e by removing
SCTEWS e as shown in View B.

Remove cover from bottom of RF Section (now on top of instrument) by loosening
pozi-drive screw e . .

Remove foot e indicated in View B from rear of instrument by first removing
screw ° , then loosening thumbscrew Q .

Remove RF Section right side cover by loosening pozi-drive screw Q shown In
View B.

Remove four pozi-drive screws from RF Section right side frame used to attach RF
Converter to side frame. Location of these screws is indicated on top of RF Converter
Assembly.

Remove two straight-slot screws, (location indicated on top of RF Converter as-
sembly), used to attach RF Converter to Motherboard.

Position instrument on right side as shown in View C.
Slide RF Converter out of instrument slowly being careful not to pinch or bind cables.

If removing RF Converter for adjustment, turn Converter upside-down so that Second
Converter adjustments are facing upwards.

If removing RF Converter for repair or replacement, disconnect all cables from the
Converter: 80 (gray/black) cable from A23A3J6, 92 (white/red) cable from A23A3J5,
7 (violet) cable from A23A6J1, RF input cable from Limiter, 90 (white/black) cable
from A23A4A1J4 and two ribbon cables; one from the YTO A23A1l and the other
from the RF Converter Bias assembly A23A4A2. (Note position in which ribbon
cables are connected for reference when reinstalling RF Converter.)

View B
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10.

11.

12.

13.

14.

INSTALLATION
WARNING
Remove AC Line cord from both instruments before proceeding with this procedure.

Position instrument on right side as shown in View C with bottom cover removed
from RF Section. Refer to Removal procedure Steps 1 through 7 if necessary.

Place RF Converter next to instrument and connect cables if necessary: 80 (gray/
black) cable to A23A3J6, 92 (white/red) cable to A23A3J5, 7 (violet) cable
to A23A6J1, 90 (white/black) cable to A23A4A1J4, ribbon cable from A22 Freg-
uency Control to A23A1 YTO, and ribbon cable from Motherboard to A23A4A2
RF Converter Bias assembly.

Position RF Converter so that A23A3 Second Converter is facing downwards.

Slide RF Converter into instrument being careful not to pinch or bind cables.

Insert straight-slot screws (location indicated on top of RF Converter assembly) into
threaded holes in Motherboard and screw in slightly. Do not tighten these screws yet.

Position instrument upside-down as shown in View A.

Replace four pozi-drive screws RF Section side frame (location indicated on top of
RF Converter assembly) and tighten.

Tighten two straight-slot screws installed in Step 5.

Replace RF Section right-side cover and tighten screw o shown in View B.
Replace foot o and tighten screw 0 shown in View B.

Install and tighten thumbscrew e .

Replace cover on bottom of RF Section and tighten screw 6 .

Replace feet 0 and tighten screws 0 .

Position instrument upright.

FIGURE1. RF CONVERTER REMOVAL AND INSTALLATION
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TABLE1. A23 RF CONVERTER, REPLACEABLE PARTS (1 OF 3)
Reference HP Part |c| o i Mfr
: p t Description Mfr Part Number

Designation Number |D Y P Code
A23 89568060054 | & 1 BOARD ASGEMELY, RF CONVERTER 20480 B85680-60054

CINCLUDES A23A1 YIG 0SC., AZ3A2 FIRST

CONVERTER, A23A3 SECOND CONVERTER, A23A4

FIRST LD DISTRIMITION, AZIAS PILOT FIRST

CONVERTER, A23A6 COMB GENERATOR)
AR3A1 50867246 7 1 Y 05C 2-4 GHZ 28480 B0B6-7246
A23A1 H0B6-7260 3 1 Y O5C 2-4 GHZ (DRDER S086-7246) 28480 5086-7260
AR 3A1 5086~6246 9 1 Y 05C 2-4 GHZ, RESTORED 508&-7246 2848610 5086~6246
A23ATI G0B6L-7284 3 1 LIMITER 0-1.8CHZ 28480 5086-7284
ADBATZ 0955~0124 4 1 ATTENUATOR~COAXIAL ATTEN: 2+-0.3DB; FREQ 28480 095%5~-0124
ARJFLL ?135-0104 1 1 FILTER-LOW PAGS 28480 213%5-0104
AR3FL2 91350145 0 1 CABLE ASSEMELY LOW PASS FILTER; PASSBAND 2p480 P135-0143

AR3 MISCELLANEOUS PARTS
8%5680-20059 | 7 1 CAVITY, COMB GEN 28480 BS5H86-20 059
¢200-0107 & 1 SCREW-MACH 4-40 375~ IN-LG PAN-HD-POZI 43000 ORDER BY DESCRIPTION

(TO ATTACH COMI GENERATOR LID TO CAVITY)
A23A2 B5680-60060 | 4 1 FIRST CONVERTER 28480 BG6O0-60060
A23A2T1 12501796 5 1 CONNECTOR-RF SMA FEM SGGL-~HOLE-RR SO--0OHM 28480 12501796
A23A2T2 1250-17%6 S CONNECTOR-RF SMA FEM SGL-HOLE-RR 50--0HM 28480 1250-1796
A23A2IZ 12590-17%96 5 COMMNECTOR-RF SMA FEM SGL-HOLE-RR 50- OHM 284810 1250-1796
A23A2R1 De¥B-7216 3 2 RESISTOR 147 1% ,05W F TC=0+-100 24546 C3-1/8-TO~147R-F
A23ARR2 G699-1109 3 1 REGISTOR 38.3 1% ASW F T +-100 28480 06591109
ALIAZRI 06787216 3 RESISTOR 147 1% ,05W F TC=0+-100 24546 C3-1/8-TB-147R-F
A23A2U1 08558-20095 | O 2 DIODE ASSY 28490 0BHGSE-20095
AZ3AT 85600-60032 | 4 1 CECOND CONVERTER ASHEMBLY 28400 8546060092

{INCL.UDES AR23A3A1 PILDT SECOND LD BUFFER

A23A3A2 SECOND LO, A23A3A3 GECOND LD

BUFFER, Wle AND W17)
A23A2C1 0140-2437 1 4 CAPACITOR-FDTHRU 3200PF +30 ~-20% 200V 204480 01463-2437
A23AIC2 01602437 1 CAPACITOR~FDTHRU S000PF +80 ~20%4 200V 28480 0160--2437
A23A3C3 01602437 1 CAPACITOR-FDTHRU S000PF +8D -2B% 200V 26480 0160-2437
A23A3CA 0160-2437 1 CAPACITOR-FDTHRU S000PF +00 -20% 200V aB4s 0160-2437
AL3AICT 016903036 a 2 CAPACITOR-FDTHRY S000PF +80 —-20% 200V 28480 0160-3036
A23A3CH 01605435 ] 1 CAPACITOR-FDTHRU B, SPF 8% 200V CLR 28480 01605435
A23IA3CT §140--0075 7 1 CAPACITUR-FDTHRU 22PF 10% 300V MICA 72782 b66-053-01A0-220K
AR3A3CH 0160-4959 ] 1 CAPACITOR-FDTHRU 10FF 5% 200V CER 33095 54-713~002-XGE-100J
A23IA3CY B166-3873 3 2 CAPACITOR-FXD 22PF +-5X 200VDC CER 043D £B4a30 2160 -3875
A23A3C10 0160-3873 1 1 CAPACITOR-FXD 4.7PF +-.SPF 200VDC CER 28480 01603873
A2ZA3CT1 D160-4237 3 1 CAPACITOR-FDTHRD &.28PF 10% 250V MICA 72562 2930000 6. 2PF+-10
A23AICRY 1901-09391 3 2 DIODE-SM S8IG SCHAOTTKY 28489 1901-0951
A2IABLCRE 1901-0%951 3 DICDE -8M SIG SCHOTIKY 2B4B0D 1901-0951
A2 IAICRI 1961-D639 4 1 DIODE-PIN 28480 5082-308C
A23AITL 12501187 2 2 CONNECTOR-RF SMA FEM THD-HOLE 50-0HM 2B480 1250-1157
A23AZT2 1250-1157 2 CONNECTOR~RF SMA FEM THD-HOLE S50-0HM 284810 12501157
AZIAZTZ 1250~ 0691 7 2 CONNECTUR-RF SMB M SCL~-HOLE-FR S0-0i 8489 1250-0691
AL3AITA 1250-0691 7 CONNECTOR~RF SMH ¥ SGL-HOLE-FR 50-0HM 284849 12500691
A2IA3ITS 12501433 ? 2 CONN:RF: S00 OHM: SMC 28480 1250-143%
A2ZAZTL 12501435 ? CONN:RF: 500 OHM: SMC 28480 12301435
A23A3L1 9100-15613 b 2 INDUCTOR RF-CH-MLD 470NH 20% 20480 ?100-1613
AR3AIL2 BE6BI-EG0010 | & 1 INDUCTOR MATCH 28480 45486-800110
A2IA3IL3 9100-1613 [ INDULCTOR RF-CH-MLD 470NH 20% 20480 2100-1613
A23BA3L4 B8%5680--80012 | 8 i INDUCTOR-PILOT 28481 8568¢--00012
A23A3LG 85600-80011 | 7 1 INDUCTOR LP 234890 85660--80011
AZ3A3R1 06760-8818 3 2 RESISTOR 3.16 1% .125W F TC=0+-100 28480 06988818
A23AIR2 1698-68B818 3 RESISTOR 3.16 1% .126M F TC=0+-100 20490 067303818
A23A3A1 8568060129 | & 1 PILOT SECOND LO BUFFER 28480 85480 -60129
A23A3AICT 0160-387% 7 [ CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-3B7%
AD3IATAICE 01800291 3 2 CAPACITOR-FXD 1UF+-10%Z 33VDC TA 54289 150D105X9035A2
AZIA3AICT 01600562 9 e CAPACITOR-FXD 100PF +-10% 100VDC CER 28480 1169--0562
A23A3A1Q1 E086-4201 2] 2 TC 214 200MIL PK 284810 0854201
A23A3A1Q2 18530451 S 2 TRANSISTOR PNP 2N379% 01 TD-18 PD=340MW 01295 2N3799
ADIATAIR 1698-3438 3 2 RESISTOR 147 17 .12%W F TC=0+-100 24546 C4-1/8-T8-147R~-F
AZ3A3ZALR2 0678-7172 4 2 RESISTOR 14.7 1% .09W 243546 C3-1/8-TD-14R7~-F
AR3AIAIRG 0698-7248 1 2 RESISTOR 3.16K 1% ,05W F TC=0+-100 24546 C3-1/8~-T0-3161~F
A23A3AIRA 06707260 7 2 RESISTOR 10K 1% ,0SW F TC=04-100 24546 c3-1/8-T0-1002-F
AZBASAIRG 06987234 7 2 ROSISTOR 1K 1Z . 0SW F TC=0+-180 45486 C3-1/8-T0-1001-F

*Indicates factory selected value

A23




TABLE1. A23 RF CONVERTER, REPLACEABLE PARTS (2 OF 3)

RF SECTION

Reference HP Part |c Q oo Mfr
ahgive t Description Mfr Part Number

Designation | Number |D Y p Code
AR3AIAR 83468060029 | © 1 SECOND LO 281810 B3680-60029
AZ3A3A2R1 H086-4218 7 1 TC21 IN TO-72 PKE 28480 50864218
AZ3ATALRY 06832215 i 1 RESISTOR 220 59X .25W FC TC=-400/+4600 12 CB221%
ADZABAZRE 0698-3377 9 1 RESISTOR 47 3% ,125W CC TC=-2708/+340 01121 BB4785
AR3ABAZ BES6H0 -6B1Z6 | 5 1 PILOT SECOND LO EUFFER 28480 8%5680-60128
AL3IAIA3CT 0168~-3879 7 CAPACITOR-FXD ,01UF +-20% 100VWDC CER 28480 0160-3879
AR3A3A3ZC2 01B0 -0271 3 CAPACITOR-FXD 1UF+-10% 3SVDC TaA 56269 15001 DSXP03TA2
A2IA3AICS 01600562 9 CAPACITOR-FXD 100PF +-107% 100VDC CER 28480 016C-8562
ARZ3ABAIGT 5086-4201 B TC 21A 200MIL PK 2B46B0 5086-4201
AR3IAIAIND 1853-0451 ) TRANSISTOR PNP 2N3799 S1 TO-18 PD=360MW 81293 aN3799
AZ23A3AIRT 06783430 3 RESISTOR 147 1% ,125W F TC=0+-100 24546 C4-1/8-TG-147R-F
A2IAIAIRZ 1698-7192 4 RESIGTOR 14.7 14 ,03W F TC=0+-100 24546 C3-1/8-T0-14R7-F
A23ATAIRT 06787248 1 REBIGTOR 3.16K 1% 0BW F T +-100 24546 C3-1/B-T0-3161-F
A23AIAZRA 16926-7260 7 RESISTOR 10K 1% .05%W F TC 10 24546 £3-1/8-7T0-1002~F
A23A3A3IRSG 0698 -7236 7 RESISTOR 1K 1% .DEW F TC=d+-100 24546 C3-1/8-T0-1801F
AZ3A4 8568060057 | 9 1 BOARD ASSEMELY, FIRST LO DISTRIBUTION 20480 BILBL-60057

{INCLUDES A23A4A1 COUPLER/SPLITTER,

ALIAAAY RF CONVERTER RBRIAS, AND A23A4AJ

AND A23A4A4 LO ANPLIFIERS)
A23A4A1T1 12581796 g CONNECTOR-RF SMA FEM SGL-HOLE-RR S0--0HM 28488 12%0-17%6
A23A4A102 1250-17%4 3 CONNECTOR-RF SMA FEM SGL-MOLE-RR 50 -OHM 28480 12501796
AR3BA4ALTS 12501794 ) CONNECTOR~RF SMA FEM SGL-HOLE-RR S0--0OHM 264840 12501796
A23A4A174 1250-17%6 ) CONNECTOR-RF SMA FEM SGL-HMOLE-RR S50-OHM 28480 12501796
A2IALAIRT 04987212 9 4 RESISTOR 180 1% .0SW F TC=0+-100 24546 C3-1/8-TO-100R-F
AZ3A4AIRZ 06787212 ? RESISTOR 100 1% .05W F TC=0+-100 24546 C3-1/8-TO~100R-F
ARIAAAIRS 0698-7212 ? RESISTOR 100 1% .05 F TC=0+-100 24546 €3-1/8-T0-100R~F
AZ3ALAIRA 0698--7&21 ] 1 RESISTOR 237 1% ,D5W F TC=0+4-100 24546 C3-1/8~TOQ-237R~F
AZ3AAAIRY 0698-7227 & 2 RESISTOR 422 1% . 05W F TC=0+-100 24546 C3-1/8-TN-422R-F
ARIA4AIRG B698-7190 2 1 RESISTOR 12.1 1% . 0GW F TC=3+-100 24546 C3-1/8-TO-12R1-F
ARIA4AIRT 06907227 3] RESISTOR 422 1% .05W F TCw=0+-100 24%G486 C3-1/8-TO-422R~F

BI6B1-60055 § 7 1 COUPLER/SPLTR 20480 BDH6BD-60055

A23A4AA2 85680-60032 | 0 1 RF CONVERTER BIAS 28480 85630-60032
A23A4A2CT 0160-3879 7 CAPACITOR-FXD ,01UF 4-20% 100VDC CER 28480 3160-3879
ALIAAZLE 0186--0229 7 3 CAPACITOR-FXD I3UF+~10% 10VDC TA G628% 150D336XPG1 002
AR3A4ARCSE 0160-3B79 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28490 21603879
A23AAARCA 01603879 7 CAPACITOR-FXD ,01UF +-28% 100VDC CER 28480 4160-3979
A23ALAZCS 01800229 7 CAPACITOR-FXD 33UF+-10% 10VYDC TA S62BY 150D336X%010B2
AZ3IAA2CH 01801746 4] 1 CAPACITOR-FXD 15UF+-10% 20VDC Ta G56289 150D196X9020E2
A23IALAZCT7 018800229 7 CAPACITOR~FXD 33UF+~10% 1BVDC TA G609 150D336XP01 002
A23AAARCH {1160--3878 & 1 CAPACITOR-FXD 1000PF +-20% 100VDC CER 29480 (160-3878
A23A4AZCR1 19010040 1 1 DICDE~-GWITCHING 30V SBMA 2NS§ DD-35 28480 19010040
AT 3A4AZCRE 1901~0734 ] 1 DIODE~PWR RECT 1N5818 30V 1A 04713 1NE818
AZ3A4A2DSY 19920~-0487 7 1 LED-LAMP LUM-INT=1MCD IF=20MA-MAX EBVUR=5Y 28480 5082-4504
A2IALARE ?170-0029 3 1 CORE-SHIELDING BEZAD 28480 ?170-0027
A23A4A2T1 1200--D0508 0 1 SOCKET-IC 14-CONT DIP-GLLR 28480 1200-0508
A23A4421.1 21801623 8 1 INDUCTOR RF-CH-MLD 27UH 5% .1066DX.385L6 28480 21001623
A23A4AZL2 ?100-1788 & 1 CHOKE-WIDE BAND 7ZHAX=680 CHM& 18D MNZ 32114 UK2Do 20/48
A2TAGAZMP 1 NOT AUSIGNED
AZ3ALACHP R 0340 -0628 0 2 INSULATOR-XETR NYLON WHITE 28480 1343-0628
ARIAAAZHMP T 03400629 0 INSULATOR-XSTR NYLON WHITE 28480 0340--0626
A23A4A2Q1 18%3-0007 ? 2 TRANSISTOR PNP 2N3251 SI T0-18 PD=3&60MW 04713 2N3251
AZZAAAZH2 1053-04¢07 7 TRANSISTOR PNP 2N32%91 85I TO-18 PD=340MW 04713 AN3231
AZIAAAZRIT NOT ASSIGNED
ADIAA2RE 0757-0405 4 1 RESISTOR 162 1% 25W F TC=0+-100 24%46 C4- 1/8-TQA~142R~F
AR2IALAZRI 0757 -046% & 1 RESISTOR 100K 1% ,12%W F TC=0+~100 24546 C4-1/8-T0-109:
AR3A4ACRA 0698--0085 Q 1 RESISTOR 2.61K 1% 1258 F TC=0+-100 24546 C4-1/8-T0-201 3
ALTAAAERE 06983154 0 1 RESISTOR 4.22K 1% .125W F TC=0+-100 24546 C4-1/8-TD-4221-F
A23IAAAZR O 21001773 2 1 RESISTOR-TRMR 1K S5X WW TOP-ADJ 1-TRN 283400 21006-1773
AL3A4ALRT 87%7-0401 I} 1 REGISTUR 100 1% .12%W F T +-100 24546 Ca-1/8-T0-101~F
ALTALAZRE 0698-3442 ? 2 RESISTOR 237 1% 5 +-100 24546 C4-1/8-T0- 237R-F
ADIAAALRY 0698~2442 9 REGISTOR 237 1% SW F TC=C0+-108 24346 C4 1/8-T0-237R-F
AR3A4A2TIL 1231-0600 0 1 CONNECTOR-SGL. CONT PIN 1.14-MM-BSC-5Z 8Q 28480 2%1-0600
AZIAMAZVR] 17202-3104 b 1 DIUDE~ZNR 5,62V S% DO-3%5 PD=, 44 78480 1902-3104

8 A23
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TABLE1. A23 RF CONVERTER, REPLACEABLE PARTS (3 OF 3)
Reference HP Part |c Q s Mfr
. A t Description Mfr Part Number
Designation Number |D Y p Code
AZIA4AT G0R6-7244 3 2 AMPLIFIZR, 2 TD 4GHZ 26480 G5086-7244
A23AAAS 5086~7244 AMPLIFIER, 2 TD 4GHZ 28480 5086-7244
ARIAS 8560060061 g 1 PILDT FIRST CONVERTER 284080 85460060061
ARZAST1 1250-1796 S CONNECTOR-RF SMA FLM SGL-HOLE-RR S0-0HM 2840 ~1796
ARIASI2 12501796 1) CONNECTOR~-RF SMA FEM SGL-HOLE-RR 50-0HM 20480 ~17%6
AZJAST3 12%56-17%6 5 CONNECTOR-RF SMA FEM SGL~HOLE-RR S50-01M 28480 1250-1796
A2TASR1 067268-7187 9 1 RESISTOR 11 1% .835W F TC=D+-100D 24544 C3-1/8-TO-11R0~-F
AR3ASR2 0699-7228 7 2 RESISTOR 464 1% ,05W F TC=0+-100C 24546 C3-1/8-T0-464R-F
A23AGRI 06987228 7 RESISTOR 464 1% 054 F TC=0+-100 24546 C3-1/B~TD-464R -F
A2IASUL 083558~20095 | 0 DIODE ASSY 28480 09558-20095
A23A6 B5&6B0-60006 | 8 1 COME GENERATDR 28489 85680-60006
A23A6CT 01602329 2 1 CAPACITOR-FXD 1&0APF +-2% 30QVDC MICA 28400 014602529
A23A6C2 01602020 8 1 CAPACITOR~FXD 910PF +-5% 100UDC MICA 28480 0160-2020
ARBALCS 01600573 2 1 CAPACITOR-FXD 4700PF +-20% 100VDC CER 28488 0160~0573
A23A6CA 01600571 ¢ 1 CAPACITOR-FXD 470PF +-20% 10DVDC CER 28480 0160-0%71
ALTALCS 0160~3875 3 CAPACITOR-FXD 22PF +-95% 200VDC CER 0+-30 28460 0160--3873
A23A6CH 0160-3879 7 CAPACITOR-FXD ,01UF +-20% 1D0VDC CER 28480 0160-3879
A23AGCT7 0121-0%507 [1} 1 CAPACITOR-V TRMR-PSTN .&-1.8PF 750V 28480 01210507
A23ALCE P160-3036 B CAPACITOR--FDTHRU S000PF +80 ~20% 200V 28480 0169-3236
A23ALCRY 19010189 9 1 DIODE~GSTEP RECOVERY 28480 1901-010%
AR3ALTL 12501220 0 1 CONNECTOR-RF SMC M PC 50-UHM 28480 12501220
AR3ALT2 12561796 5 CONNECTOR-RF SMA FEM SGL-HOLE-RR S0- QXM 28480 12501796
ARZALLT 2100 -2258 7 1 INDUCTOR RF-CH-MLD 1.2UH 10% .105DX.26LG 0480 ?100-2258
A23AGL2 8568080002 | 6 1 INDUCTOR LVL ADJ 28480 85686~-80002
A23ALL3 85680~-80003 | 7 1 INDUCTCGR COME DR 284840 85680-80003
ARTAGLA 91400179 1 1 INDUCTOR RF-CH-MLD 22UH 10% .164DX,395LG 28480 ?140-0179
A2IALRY 06987205 1] 1 RESISTOR S1.1 1% .BEW F TC=0+-100 24546 C3-1/8-~-TO-51R1 -F
ARBALR2 0698-7198 0 1 REGIGSTOR 26.1 1% ,05W F TC=0+-100 24746 C3-1/8-T0-R6R1~F
A23ALRI NOT ASSIGNED
A23ALRA 01698-7212 9 RESISTOR 100 1% .05W F TCx=0+-100 24546 C3-1/8-TO~100R~F
A23ALRT* 26987208 3 2 RESISTOR &8.1 1% . 05W F TC=04-100 24546 C3-1/8-TO~&6BR1-F
ARIALREX 0698~-7218 S 1 RESISTOR 178 1% .05W F TC=0+-100 24544 £3-1/8-T0-178R-F
ARIALRT7 % B690--7200 3 RESISTOR 68,1 1% ,05W F TC=0+-10) 24546 C3-1/8-T0-&BR1 -F
AR3A6 HISCELLANEQUS PARTS
2170-0009 4 1 WASHER-LK INTL T NO., 8 (168-IN-ID 23480 21920-0009
2190-0067 4 1 WASHER-LK INTLL T 1/4 IN ,256-IN-1D 28480 2190-0067
21900124 4 1 WASHER-LK INTL T NO. 10 ,199-IN-ID 28480 2190-0124
angh-po02 4 1 NUT-HEX~DBL~CHAM 8-32-THD ,085-IN~THK 28480 2580-0002
29500878 9 1 NUT~HEX~-DEL~CHAM 10~-32-THD . 067~ IN-THK 20480 2750-0078
30S0-0944 1 1 WABHER-FL MTLE 1/4 IN .25-IN-ID 234890 3050~0944
3050-0945 2 1 WASHER-FL. MTLC NO. 10 .2-IN-ID .33~IN-OD 28480 3050-094%
85680000146 | 4 1 LID COMB GEN 2B4B LG B3680- 00016

*Indicates factory selected value
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A23
A23A4A4 RF CONVERTER A23A4A2
85680-60054 RF CONVERTER
PILOT FIRST BIAS
LO AMPLIFIER
A23A4A3
A23A6 FIRST LO
COMB AMPLIFIER
GENERATOR
A23A1
YIG-TUNED
OSCILLATOR
W6
Wb
ya [ __ T Sa o w41
A23AT1
LIMITER
A23A5 W11 w8 W9 w4 w7 W10 A23A4 A23A3 A23A2
PILOT FIRST LO SECOND FIRST
FIRST DISTRIBUTION CONVERTER CONVERTER
CONVERTER
SECOND IF SECOND IF
ADJUSTMENTS ouT
PILOT SECOND
LO
SECOND ADJUSTMENTS

IF
ADJUSTMENTS

PILOT
SECOND tF
ouT
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RF SECTION
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RF SECTION
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RF SECTION
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NOTES:

i.

5.

9.

A23 RF CONVERTER,

REFERENCE DESIGNATORS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. FOR COM-
PLETE REFERENCE DESIGNATION, PRE-
FIX ABBREVIATION WITH ASSEMBLY
DESIGNATION.

UNLESS OTHERWISE INDICATED:
RESISTANCE IS IN OHMS (£2)
CAPACITANCE IS IN MICROFARADS (U F)
INDUCTANCE IS IN MICROHENRIES (U H}
TRANSMISSION LINES ARE SHOWN AS
INDICATED BELOW:

[ S—
TL

SIGNAL LEVELS ARE MEASURED WITH
-10 DBM SIGNAL APPLIED TO A2J3.

MNEMONIC TABLE:
MNEMONIC DESCRIPTION

LLOH LOW PLACES SECOND LO
IN HIGH FREQUENCY
STATE

L AND C PART OF PC BOARD.

UNLESS OTHERWISE INDICATED:
SIGNALS ENTER AT LEFT SIDE OR

TOP AND EXIT AT RIGHT SIDE OR
BOTTOM OF FUNCTION BLOCKS.

FILTER IS PART OF CABLE.

POWER MEASUREMENTS ARE TAKEN WITH

A SPECTRUM ANALYZER USING A HIGH
IMPEDANCE PROBE.

A23

SCHEMATIC D1AGRAM
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RF SECTION

A24 VOLTAGE REGULATOR, CIRCUIT DESCRIPTION

A24 Voltage Regulator provides +20V, + 15V, +5V, — 15V, and — 5.2V regulated voltages to the RF Section. It
also provides overvoltage protection, provides for thermal shutdown at temperatures above 85°C, controls fan
operation, controls power to the oscillator and the oven in the A27 Time Base, and ensures power-up and
power-down operation that will not invalidate data in the A15 Controller. (Figure 1 shows the relationship of
A24 to A25 Rectifier and A26 Motherboard.)

Voltage Regulator Control (A)

When the front-panel LINE switch is in STANDBY, the STBY SW line is grounded, the Fan Relay on the
Motherboard is energized through CR1, and the fan is turned off.

When the STBY SW line is grounded, Q7 is turned on through CR2, and QS is turned on, shutting off the
current source to the — 15V REG circuit. In the same manner, Q3 is turned on, which turns off the + 20V REG
circuit. When these two supplies are turned off, the remaining regulated supplies are also shut off.

When the operating temperature exceeds 85°C, the THERMISTOR lines are activated through thermistor
A26RT1, unbalancing the bridge on the input of op amp Ul. U1 senses the unbalance and drives Q8 to
saturation, shutting off the regulated power supplies. TEMP indicator DS1 lights to indicate thermal shutdown.

+20V REG (D)

QI through Q3 and associated circuitry are a current source that drives the Darlington pair A26Q2B and
A26Q2E on the Motherboard (see Figure 2). Q10 and associated circuitry are a Foldback Current Limit that
monitors both sides of current sense resistor A26R9.

Q9, with its associated circuitry, forms a crowbar circuit. An overvoltage shorts the supply through Q9, which
turns on the current limit transistor Q10. CR17 is a reverse protection diode that prohibits the voltage from
being pulled negative, since the crowbar circuit protects against positive overvoltage only. DS2 is the +20V
indicator LED on the board.

VRS provides a voltage reference for the positive input of op amp U2. The divided + 20V sense voltage is the
negative input. The +20V ADJ potentiometer R60 adjusts the regulated voltage of the ciruit. (The other
regulator circuits are referenced from + 20V REG, so if R60 is adjusted for + 20V, the other regulated voltages
will also be within tolerance.) VR3 and VR4 assure proper operating conditions for op amp U2 when the
instrument is in STANDBY.

—15V REG, 5.2V REG, + 5V REG, and + 15V REG (C) (F) (G) (H)
These circuits are similar in operation to that of + 20V REG.
Power UP (E)

The Power Up circuit is designed to provide the HPUP signal to the A15 Controller only after all regulated
supplies are operating at correct voltages. If line power is lost, or if the front-panel LINE switch is placed in
STANDBY, HPUP is deactivated before the supply voltages fall below operating levels.

If line power is removed from the instrument, the voltage at the positive input to U7B drops immediately, but
voltage held on C13 reverse biases CR24, driving U7B low and unbalancing comparator U7A through CR22 to
deactivate the HPUP line. If the LINE switch is placed in STANDBY, U7A is unbalanced through CR21. The
short RC time constant provided by R90 and C11 provides enough time for the HPUP line to go low before
power is removed.

A24 1



RF SECTION

When the LINE switch is placed ON, or when line power is restored, C11 slowly charges because of the long RC
time constant provided by R96. Thus, all regulated supplies have time to reach their operating voltages before
the HPUP line goes high.

Frequency Reference Supply and Control (B)

This circuit controls the oven and oscillator power in the A27 Time Base, signals A23 RF Section Interface when
the oven is cold, and provides a front-panel LED indication when the LINE switch is in STANDBY. The circuit
is designed so that oscillator power is removed but oven power remains on when the instrument is in STANDBY.
Oscillator power is also removed when an external time base is used.

When the LINE switch is ON, + 20V provides oven power (OVN PWR) through CR8. Q23 is turned on to
provide oscillator power (OSC PWR). When the LINE switch is in STANDBY, the unregulated +25V provides
oven power through diodes CR4 through CR7 and Q19, but +20V is removed from Q23, and the oscillator
power is turned off.

When an external time base is used, the HINT line goes low, turning off Q22 and Q23 to remove oscillator
power.

The oven monitor (OVN MTR) line from A27 Time Base keeps comparator U8 balanced when the oven is at
operating temperature. If the oven is cold, U8 drives the HOVC lines high, signaling A12 RF Section Interface.

When the LINE switch is in STANDBY, — 15V is removed from the base of Q21. Q21 turns on, sending the
STBY LED signal to the front panel to turn on the STANDBY indicator LED. If the instrument has line power
but the regulated power is off, the STANDBY indicator is lit.

Zener diode VR allows proper operation of the circuit when cable W2 is disconnected from the panel.
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RF SECTION

TABLE1. A24VOLTAGE REGULATOR, REPLACEABLE PARTS (1 OF 4)

—.

Reference HP Part |c Q — Mfr
: " t Description Mfr Part Number

Designation Number (O Y p Code
A24 8568060154 | 7 1 ECARD ASSEMELY, VOLTAGE REGULATOR 28480 85480 -60154
A240Y 01800197 8 Vi CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56287 150D229X9020AR
AZ4C2 01600154 ] 1 CAPACITOR~-FXD 2200PF +~10% 203VDC POLYE 28480 0160 0154
A4CT 0180-0373 2 3 CAPACITOR-FXD ,68UF+-10% 3I5UDC TA 56287 150D6B4XPU3IS5AR
A240C4 01800116 1 1 CAPACITOR-FXD &.6UF+-10% ISVUDC TA 562869 150D685XP03GER
AZACS 0180-2214 4 1 CAPACITOR-FXD QQUF+75-10% 16VDC AL S6L28? 30D706G016C0CL
AZ24CH 0180-0197 ] CAPACITOR-FXD 2,2UF+--10% 20VDL TA 56289 150D225X90204A2
ARACY 01600159 0 2 CAPACITOR-FXD &800PF +-10% 200VDC POLYE 28480 01600159
A2ACS 0180-1846 b 2 CAPACITOR-FXD 2.2UF+—-10% 35VDC Ta 56289 150D225XP0ILR2
AR 4CY 0180-0197 ] CAPACITOR-FXD 2,2UF+-10% 20VDC TA G626 150D225%X2020A2
AR4C10 B1606-20355 9 2 CAPACITOR~FXD ,0IUF +80-20% 100VDC CLR 28480 31402055
A24C11 01800197 B CAPACITDR-FXD 2.2UF+-10% 20VDC TA 54287 150D225X9 020 A2
A24C12 D140-2055 4 CAPACITOR-FXD .DIUF +BD-20% 100VDC CLR 284840 01402055
ARAC13 NOT ASSIGNED
A24C14 01600159 0 CAPACITOR-FXD &B00PF +-10% 2006VDC POLYE 28480 3160--0159
AZAC1S 0180~1844 & CAPACITOR-FXD 2,2U0F+-10% 3%VDC Ta S6289 150D225X9C3F L2
AR4CL6 0190-0197 a8 CAPACITOR-FXD 2.2UF+-10% 23VDC TA 36269 150DzeSX2020A2
ARALLY 0160-0157 8 2 CAPACITOR-FXD 4700PF +-10% 200VDC POLYE 28480 014600157
A24C1B 01300373 2 CAPACITOR-FXD ,6BUF+-13% 35VDC TA 56289 150D6B4X9035A2
A24C19 01600157 8 CAPACITOR-FXD 4700PF +-10% 200VDC POLYE 2854840 01660157
A24C20 018060373 2 CAPACITOR~FXD ,6BUF+-10% I5VUDC TA 56289 150DHBAXP03EA2
AR4C21 6180-0197 8 CAPALITOR-FXD 2,2UF+-10% 20VDC TaA G6387 150D225Xve20A2
ARAC22 01800177 B CAPACITOR-FXD 2, ZUF+-10% 20VDC TA 856289 150D225X9020A2
ARACZ23 0160~4084 8 1 CAPACITOR-FXD . 1UF +-20% SOVDC CER 28480 41604084
A24CR1 17201-0028 S 11 DIODE-PWR RECT 400V 750MA DO-29% 2B4B0 19201-0028
AZACR2 19010040 1 11 DIODE-SWITCHING 30V SOMA 2NG DO-35 28480 1901-0040
AZ24CR3 1901-0D04¢ 1 DICDE-SWITCHING 30V SIMA 2NG DO-3% 284480 1901-0040
ADACRA 1901-0028 S DIODE-PWR RECT 400V 750MA DO-29 28480 1?201-0828
A24LRS 1701-0028 5 DICDE -PUR RECT 400V 750MA DO-29 28480 19010028
A240Rs 1901 ~0028 9 DIODE-PWR RECT 400V 750MA DD-29 23488 190610029
AJALR7 19010028 5 DIODE-PWR RECT 403V 750MA DD-29 28480 1291-0028
ADACRS 1901~0020 ] DIODDE- PWR RECT 400V 750MA DO- 29 28480 19010028
AZACRY 19010040 1 DIODE-CWITCHING 30V SOMA 2NS DO-35 20480 1?701-0040

— A24CR10-

: A24CR12 NOT ASSIGNED
AR4ACR1Z 19010040 1 DIODE -GWITCHING 30V S0MA 2N3 DO-35 28400 17010040
A24CR14 1901-004¢ 1 DIODE-SWITCHING 30V S0MA 2N3 DD~35 28480 19610040
ARACRS 12010040 1 DIODE~SWITCHING 30V 50MA 2NS DO~ 23480 192010040
ARACR1E 1901~0040 1 DIODE--SWITCHING 30V S0MA 2NS 26480 19¢1--0040
A24CR17 1201-0028 5 DIODE-PWR RECT 400V 750MA DO -2 28481 19201-09028
AZA(RIB 19010040 1 DIODE~SWITCHING 36V SO0MA 2NG DO-35 2840 19010040
A24CR19 1901--0040 1 DIODE-SWITCHING 30V SIMA 2NS DO~3S 284080 1931-0040
A24CR20 1901-0028 S WR RECT 400V 750MA DO-29 28480 1901-0828
A24CR21 1901-0D40 1 WITCHING 30V S0MA 2NS L0O-3S 284810 1901-0040
ARACRE2 1901-0040 1 E-SWITCHING 30V SO0MA 2N3 DO-35 28480 1901-0040
AZ24CR23 NOT ASSIGNED
A24CR24 NOT ASSIGNED
AR4CR2S 1901--8028 S DIODE--PWR RECT 403V 750MA DD-29 284810 19010028
A2ACR26 1961-0029 ] DIUDE-PWR RECT 400V 7950MA DO-29 28481 12010028
A24CR27 172010028 5 DIODE-PWR RECT 400V 750MA LD-29 28480 1901-0028
AZ4DS1 19900486 [ 1 LED~LAMP LUM~INT=1MCD BUR =5V 28480 50824684
A2ADSR 1790 -0487 7 3 E LUM-INT=1MCD BUR=5V 238480 G082-4584
A24DS3 1990--0487 7 LUM-INT=1MCD IF=20MA-MAX RUR=SV 23484 LIE2-4584
A24D34 19900487 7 LED-LAMP LUM-INT=1MCD IF=Z2DMA-MAX BUR=5V 3480 GJ62-45064
AR4DSS 19901487 7 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=S5Y 23480 S082-4534
A24056 17900487 7 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5V 284890 50824584
A24Q1 18930291 9 7 TRANSISTOR PNP 2N2907A S1 TO-18 PD=40GMW 04713 2NAF07A
AZAQR 1853-0281 ? TRANSISTOR PNP 2N2907A4 51 TO-189 PD=400MW 04713 2N29D74
A24AQ3 18530281 3 TRANSISTOR PNP 2N2947A SI T0-18 04713 2N29074A
AZ4Q4 1854-0477 7 10 TRANSISTOR NPN 2N2222A 51 T0O-10 04713 oN22E2A
A24Q5 1034-0477 7 TRANSISTOR NPN 2N22224 SI T0-18 844713 an22224
A24Q4 18540477 7 TRANSISTOR NPN 2N2222A SI TO-18 PD=500mMW 04713 2NR222A
A24Q7 1353-0457 1 1 TRANSISTOR PNP SI PD=3IS50MW FT=100MMZ 01295 ASTH400
A24Q0 18340477 7 TRANSISTOR NPN 2N2Z22A 51 TO 18 PD=500MW 04713 2N2e22a
A24Q9 18640281 4 S THYRISTOR-SCR 2N6S05 TD-220AE URRM= 04713 2N&505
A24Q10 16854--0477 7 TRANSISTOR NPN 2N2222A SI TO-18 PD=500mMW 04713 ohNR22224A
A24Q11 18840281 4 THYRISTOR-SCR 2N6S0S TD-220AB VRR 84713 2N6HE05
AZ4Q12 1054-0477 7 TRANSISTOR NPN ZN2222A SI T0-1B P 34713 2NR2Z22A
ADAG13 1184-0281 4 THYRISTOR-SCR 2N&S0%5 TO-220AR YRR 04713 SNLS0S
A24R14 1054-0477 7 TRANSISTOR NPN 2N2222A GI T0-18 PD= 04713 2N2Z2Z2A
AZARS 1853-0281 Q TRANSISTOR PNP 2N2907A SI TO-16 PD=40(MW 04713 2NR2P07A

gu—

*Indicates factory selected value
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TABLE1. A24VOLTAGE REGULATOR, REPLACEABLE PARTS (2 OF 4)

RF SECTION

.. f
Reference HP Part ¢/ g4 Description Mfr Mfr Part Number
Designation Number (D Code
AZ24Q16 18840281 4 THYRISTOR-GCR 2N6SUS TO-220AR VRRM=100 04713 2N6S0S
A24R17 1853-0281 Q TRANSISTOR PNP 2N2%07A S1 TO-18 P 0GMuW 64713 ENATOT7A
A24Q10 1884-0281 4 THYRIGTOR-SCR £N&50S TO -22DAB VRR d0 14713 2N6EIS
AzaAM9 1354-0477 7 TRANSISTOR NPN 2N2222A 81 64713 2 26
A24Q20 18330281 ? TRANSISTOR PNP 2NZ907A SI 04713 ZN29D7A
A24G121 1854--0477 7 TRANSIGTOR NPN 2N2222A SI 84713 2N2222A
A24G22 1854-0477 7 TRANSIGTOR NPN 2N22224 81 04713 2N2222A
AR4Q23 1853-0281 9 TRANSISTOR PNP 2M2907A4 ST T0-18 PD=40LOMW 014713 2N29078
A24R1 0757--0442 ? 12 RESISTOR 10K 1% (1254 F TC=0+-100 24546 C4-1/8-T0-10482-F
AR ARZ 0757-0442 9 RESIGTOR 10K 1% .125W F T +-100 24544 C4-1/8-T0-1002-F
A24R3 06784405 4 1 RESISTOR 107 1% 125W F T +-100 24546 CA-1/B8-T0-10%R~-F
A24R4 07670438 3 8 RESISTOR S.11K 12 ,12%W F TC=04-100 24544 Ca-1/8-T8-5111-F
AZARS 0698-3130 b 3 RESISTOR 2.37K 1% .125W F TC=0+-1D0 24544 C4-1/8-T0-2371~F
ARARE 07570199 3 4 REGSISTOR 21,8K 1% .120W 24546 Ca-1/8-Th-21%52-F
AR4R7 9757-0438 3 RESISTOR 5.11K 1% .128W 24546 C4-1/8-T0-5111~F
A2A4RE 06986362 ] 6 RESISTOR 1K .1% .12%5W F 28480 16986362
APA4ART 0757-0442 ¥4 REBISTOR 10K 1% .125W F 24544 C4-1/8-T0-1002-F
A24R10 8757-0438 3 RESISTOR 5.11K 1% 1254 F TC=0+-100 24346 C4-1/8~T0-5111~F
A24R11 07570442 ? RESISTOR 10K 1% ,123W F TC=0+-100 24546 C4-1/8-T0-1002~F
AZ4R12 0757-0199 3 RESISTOR 21.,5K 1% ,128W F TC=0+-100 24544 C4-1/8-T0-21%:
A24R13 07570401 0 2 RESISTOR 100 1% ,125W F TC=0+~100 245446 C4-1/8-T9-101-F
A2A4R1A 07570442 9 RESISTOR 16K 1% ,125W F TC=0+-100 24546 Ca-1/8-1T0-1002~F
A24R15-
A24R19 NDT ASSIGNED
A24R2D N678-34410 7 3 RESISTOR 196 1% .125W F 7 24546 C4-1/8-T0-196R-F
AAR21 07570442 9 RESISTOR 10K 1% 1254 F T 24546 C4-1/8-TG-1002-F
AZARZ22 07570430 3 RESISTOR 5.11K 1% ,125W F 24546 C4-1/8-T0-5111-F
A2 4R23 97570438 3 RCSISTOR 5,11K 1% ,125W F 24544 C4a-1/8-T0--5111-F
AZ4AR24 07570438 3 REGISTOR S.11K 1% ,125W F TC=0+-120 24546 C4-1/8-T0-5111-F
A24R2S 0757-0346 2 b RESISTOR 10 1% .12%W F TC=0+-100 24046 C4-1/78-T0 -10RG-F
AZARZ26 07570438 3 RESISTOR S.11K 1% ,128W F TC=0+-130 24346 C4-1/8-TG-S111-F
A24R27 06H98-6362 a RESISTDR 1K 1% . 125W F TC=0+-25 28480 06936362
AR24RZE8 07570442 9 RESISBTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A24R29 17%57-0199 3 RESISTOR 21.5K 1% .129W F TC=0+-100 24546 C4-1/8-T0-21%2~F
A24R30 07570442 ? RESISTOR 10K 1% .125W F TC=0+4-100 243546 C4-1/8~T8-10D2-F
AR4R31 0757-0199 3 RESISTOR 21.5K 1% 25W F TC=0+~100 247544 C4-1/8-TO-2152-F
A24R32 07570465 & 1 RESISTOR 100K 1% .120W F T -100 24546 C4-1/8-T3-1003%-F
AZ4R3IZ 0698-3260 9 1 RESISTOR 464K 1% .125W F TC=0+-100 20480 06%8 -3260
A24R34 86983150 & RESISTOR 2.37K 1% .129W F TC=i+-100 243546 C4-1/8-T0-23371~F
AZAR3IG 07570438 3 RESISTOR %5.11K 1% ,135W F TC=0+-100 24544 C4-1/8-T0-5111~F
AR4ARZE6~
AZAR4? NOT ASSIGNED
AZ4ARGD 1698-6362 8 RESISTCR 1K 1% ,125W F TC=0+-23 28400 3578 6362
A24ARS1 0757-0442 9 RESISTOR 10K 1% . 12%W F TC=0+-100 24546 €4-1/8-T0--1002-F
A24RS52 0757 -0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/6-T0-101-F
A2 A4RE3 0757-0428 1 4 RESISTOR 1.62K 1Z 1R2GW F T R 24546 C4-1/8-T0~
A24R54 0757-0393 1 1 RESISTOR 56.2 1% ,128W F TC= - 24546 CA-1/8-TD-56RE~F
A2ARSS 0698-34319 4 1 RESISTOR 1760 1% ,125W F TC=0+-100 24546 C4-1/8-TG- 17BR-F
A24R54 0757-0279% i} 1 RESISTOR 3.16K 1% . 125W F TC=0+-100 24546 C4-1/8-TD-3161-F
A24RS7 07570458 ¥ 2 RESISTOR S1.1K 1% ,125W F TC=0+-100 24544 C4-11/8-T0-5112~F
A24R58 075704508 7 RESIBTOR S1.1K 1% .125W F TC=0+-100 24546 Ca-1/8-T3-35112-F
AZ4RSY 0797~-0440 7 1 RESISTOR 7.5K 1X (125W F TC=0+-100 24746 Ca-1/8-T4--7501-F
AZARGO 2100-19273 4 1 REGISTOR-TRMR 200 10% WW TOP-ADJ 20-TRN 12¢60 3819P~201
Al4R61 06985556 0 1 RESISTOR 3.3K 1% .12GW F TC=0+-25 28480 069E- 5554
AZ4ARG2 97570278 9 2 RESISTOR 1.78K 1X ,125W 24546 C4-1/8-70-1731-F
AZARE3 0757-028¢0 3 (&) RESISTOR 1K 1% .125W F 24%44 C4-1/8-T0-1801-F
AZARGLA 07570278 9 REGISTOR 1.78K 1Z 12354 24546 C4-1/B8-T0-17B1-F
AZARGS 07570346 2 RESISTOR 10 1Z 1254 F 24544 C4-1/8-T0-10R0-F
A24R6L 0698 -3444 1 7 RESISTOR 316 1% .128M F 24%46 C4-1/B~T3-316R -F
ARARET ~
AZARLS NOT AGSIGNED
A24R70 D67B-6362 B RESIGTOR 1K .1% ,125W F TC= 28440 0698 -6362
A2A4AR71 0757-0442 9 RESISTOR 10K 1% .1208W F TC=0+-1060 24546 C4-1/8-T8-1002~F
AS4RT2 07370399 S 1 RESIGTOR B2.9 1% 120 F TC=0+-1010 24546 CA-1/8~T0-82R5-F
AR4AR73 07370416 7 2 RESISTOR 511 1% . 120W F TC=0+-100 24546 Ca- 1/78-TO-511IR-F
AZ4R74 07570274 9 2 RESISTOR 17.8 1% ,1209W F TC=0+-100 19721 MFAC1/3-TO-17RG-F
AZAR7S 07570398 4 1 RESISTOR 79 174 ,1205W F TC=0+-100 24046 C4-1/8-T0- 23R 6~F
A24R76 0757--0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-T8-1001-F
ARAR?7 06986322 0 1 RESISTOR 4K 1% ,125W F TC=0+-29 284840 16986322
A24R78 06506348 0 2 RESISTOR ZK 1% .12%5W F TC=3+-2%5 28480 1698-6348
A2AR?9 0757-0428 1 RESISTOR 1.62K 1% ,12G5W F T ~10¢ 2446 C4-1/8-T0-1621-F
AZ4RA0 07570346 a REGISTOR 10 1% 25 F TC=0+~100 24546 C4-1/8-T0-10RD~
AZARB1 0690-3444 1 RESISTOR 316 1% 123W F TC=0+-100 24544 C4 1/8-T0-316R~-F
AZ4RBE-
A2ARB? NOT AGSIGNED

4 A24

*Indicates factory selected value




RF SECTION

TABLE1. A24 VOLTAGE REGULATOR, REPLACEABLE PARTS (3 OF 4)

L,
Reference HP Part |c Q — Mfr
. . t Description Mfr Part Number
Designation | Number (D Y P Code
ARARID 07570400 Q ol RESISTOR 90.9 1% .12%3W F TC=0+~100 24%46 C4-1/8-T0-9GRO-F
A24R91 D638 -3150 [ RESISTOR 2.37K 1% .125W F TC=0+-100 24546 C4-1/8~T0 -2371-F
ARARYZ NOT ASSIGNED
A24R23 07570442 ? RESISTOR 10K 1% .125W F TC=0+~100 24544 CA-1/8-T0-1002-F
A24R?4 07570440 4 RESISTOR 10K 1% .12%W F TC=0+-100 2ATRE C4-1/8-Th-1002~F
A24R75 NOT AGSIGNED
AZAR9L 1698-8027 4 1 RESISTOR 1M 1% .125W F TC=0+~100 20480 04988827
A24RP7 NOT AGSIGNED
A2AR9B 06H98-6360 13 1 RESISTOR 18K 1% 125U F TC=0+-2% 20480 0698-6360
AL4RPP 0757-0428 1 RESISTOR 1.62K 1% ,125W F TC=0+-100 24546 C4-1/8-TO~1621-F
AZ4ARI00 NOT ASSIENED
A24R101 016206963 S 1 RESISTOR 5.%% A% 1290 F TC=04-25 284090 016986963
AZ4R102-
A24R109 HOT ADSIGNED
A24R1110 046986362 5] RESISTOR 1K .1%Z ,125W F TC=0+-25 20480 0698~6362
A24R 111 06966348 0 RESISTOR 3K .1% 1254 F T 28460 06986348
A24R112 0757 -0280 3 RESISTOR 1K 1% . 125W F T 24544 CaA-1/8-T0-1001~F
AZ24R113 0757-0416 7 RESISTOR S11 1% .125W F TC=0+-100 248544 C4-1/8~T0~511R~F
A24R114 7570294 ? RESISTOR 17.8Q 1% ,125W F TC=0+-100 19731 MFAC1/78-TB-17RB-F
A2ARI1S 07570400 9 RESISTOR 20.9 1% .12%W F TC=G+-1060 24544 C4-1/8-TH-20RP~F
AZ4R114 07673280 3 REGISTOR 1K 1% 12%W F TC=0+-100 24546 C4-1/B~T0-1001-F
AZ4R117 07%7--0428 1 RESISTOR 1,62K 1% 1254 F TC=0+-100 24544 C4-1/8-T0-1621
A24R118 075703446 2 REGISTOR 10 1% . 12%W F TC=0+-100 24546 C4-1/8-T0-10RD~F
AZ4AR119 0698-3444 1 RESISTOR 316 14 .125W F TC==0+-100 24546 C4-1/8~-T0-316R-F
AZ4R12D 0698 -5361 G 1 RESISTODR 2.822 A% AW F TC=04+-5 283480 06985361
ARAR121 069863462 B RESIGTOR 1K 1% .125W F TC=0+-2%5 2834840 06286362
AZAR122 01696-3440 7 RESIGTOR 176 1% .125W F TC=0+~100 24546 Ca-1/8-TO-196R-F
AZAR123 16983429 2 2 REGCISTOR 19.6 1% 1238 F TC=0+-1060 23083 PHESS~1/8-T0 19R6-F
AZ4R124 06903443 0 1 RESISTOR 287 1% .125W F T +-100 24546 C4-1/8-T0-2B7R-F
ARAR12YG 07570280 3 RESISTOR 1K 1% .12%W F TC=0+-100 245446 C4-1/8-T0-1001-F
ARAR1T 26 0670-3444 1 RESISTOR 316 1% .125W F TC=d+¢-10D 24346 Ca-1/9-T0-316R~F
ARARI27 0797-0346 2 RESISTOR 10 1% .123 24540 C4-1/8-T0-10RG-F
AZARICH 016720-3444 1 RESISTOR 316 1% 125 ) 24544 C4-1/8-T0-316R-F
A24R1I29 NOT ASSBIGNED
A2AR130 V6733440 7 REGISTOR 196 1% ,125W F TC=0+-100 245456 CaA-1/8-TO-1RLR~F
ao—. A24R1 31 0698-3429 2 RESISTOR 19.6 1% .125W F JC=0+-100 Q38849 PHIISS-1/9-T0-19R&-F
A24R132 06783438 3 1 RESISTUR 147 1% ,12%W F TC=04--100 245486 C4-1/0-T0~147R~F
ARAR133 B757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4 1/8-T0-1001~F
AZ24R134 069863290 a 1 REGISTOR SK 1% .12%W F 1C 02888 PMESS-1/8B-T9-5001-R
A24R135 06988911 7 1 RESISTOR 1.3K 1% 1254 F 7T 23480 0698-8911
A24AR136 016983444 1 RESISTOR 316 1% . 128W F 24546 Ca-1/8-T0-316R-F
ARARI37 0757-03446 2 RESISTOR 10 1% ,125W F T 24546 €4-1/8~TG-10R0-F
AL4R138 04783444 1 RESISTOR 316 1% ,125W F TC=0+-100 24546 C4-1/8-T0-316R-F
AZ2ATP1 03600124 3 9 CONNECTOR-GGL CONT PIN .04 -IN-BSC-57 RND 284840 03560--0124
A24TP2 034600124 3 CONNECTOR~SGL CONT PIN .D04-IN-R3C-3Z RND 28480 0360-0124
A2ATP3 03600124 3 CONNECTOR-SGL. CONT PIN .04 IN-BHC-85Z RND 20480 036L0-0124
A24TP4 03640-0124 3 CONNECTOR -SGL CONT PIN . 04~IN-IGC -7 RND 28400 03690--0124
A24ATPS 03600124 3 CONNECTOR~SCL CONT PIN ,04- IN-BSC-8Z RND 28480 03600124
A24TPL 03600124 3 CONNECTOR~SGL CONT PIN .04-IN-RSC~85Z RND 28480 0360-0124
A2ATP?7 0360~-0124 3 CONNECTOR-SGL CONT PIN ,04- IN-BSC-SZ RND 28480 03600124
AZATPB 03600124 3 CONNECTOR-GGL CONT PIN ,04-IN-LOC-SZ RND 28480 0360-01224
AZATPY 0340-0124 3 CONNECTOR--SGL CONT PIN ,04-IN-ESC-SZ RND 28400 0340-0124
A24U1 1BR26-1058 3 2 IC OP AMP LGP B-TO 99 PKG Z04Bo 18261058
AsAaUR 1836-0371 1 1 IC Or AMP LOW-BIAS-H-IMPD T0-99 PKG 27014 LF256M
A24AU3 1826 -0371 1 IC OP £&MP LGW-DIAS-H-IMPD TO-9%9 PKG 27014 LF206H
AZAU4 1826-0371 1 IC OF AMP LOW-BIAS-H-IMPD TO-99 PKG 27614 LFR2S&H
A2AUS 1826-0371 1 IC OP AMP LOW-RIAS-H-IMPD TO-%9 PKG 27314 LF256H
ARAUG 18260371 1 IC OP AMP LOW-RIAS-H-IMPD TO-99 PKG 27014 LFR256H
A2AU7 18260425 [ 1 IC OP AMP GP DUAL TO-729 PKG 34371 HAZ2 -26%5-5
A 4UB 1626-1058 3 IC 0P AMP GP 8-T0-99 PKG 284890 1826-1059
AZ4AVR1 12623002 ? S DICDE~ZNR 4,64V 3% DO-35 PD=,4U 284430 19202-3082
AZAVR2 19082-0556 6 2 DIODE-ZNR 20V S% PD=1W IR=SUA 20480 1962 0556
AZAURZ 1232-0041 4 1 DICDE~ZNR 5.11Y 5% DD-35 PD=,4W ZBA8D 1202-D041
AZAVRA 19023082 9 DIODE~INR 4.64V 5% D0O-35 PD=,4W 28480 1902-3082
A24VYRS 12020636 3 2 DIODE -ZNR 6.3V 2% DD -7 PD=.4W TC=+, 002% 04713 1NB2S
A24URS 1902--325& 9 1 DIODE-ZNR 23.7V SX DO~35 PD=, 4 28480 1962 -3256
ACAVR7 19212-0556 [ DIODE -ZNR 23V 9% PD=1W IR=SUA 28480 1932 -0556
AZ4VRD 1902-0184 & 3 DIGDE- ZNR 16.2V 5% DO-35 PD=, AW 23480 1902-0184
AZ4AVRY 17020184 b DIODE~ZNR 146.2V 5% DO-3%5 ?D=.,4W 28480 1902-0184
A24VR10 1902-3104 & 2 DIODE-ZNR 5.62V 5% DO-3%5 PD«, AW 25430 1902-3104
A24VR11 ~3104 &b DIODE -ZNR 5,62V 5% DO-3% 23480 1902-3104
A2AVR12 184 6 DIODE-ZNR 16.2V SX DO-3% 28400 1902--9184
AZ4VR13 3002 4 DIODC -ZNR 4.64V 5% D0-3% 28480 1902-3082
A4VR14 1902-3082 V4 DIODE--ZNR 4,64V S% DO-35 203480 19023602
AZ24VR1S 12020064 1 1 DIODE -ZNR 7.5V G9% D035 PD=,4W TC=1,05% 283430 1902-0064
P

*Indicates factory selected value
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TABLE1. A24 VOLTAGE REGULATOR, REPLACEABLE PARTS (4 OF 4)

RF SECTION

Reference HP Part |c Qt D — Mfr
. g escription Mfr Part Number
Designation Number |D Y P Code
A24VR16 1902-3082 ? DIODE~ZNR 4,64V 5% D0O-3% PD=, 4W 28480 1902-3982
ARAVR17 19020686 3 DIODE-ZNR 6.2V 2% DO~7 PD=,4W TC=+. 062% 04713 1NB25
A24 MISCELLANEOUS PARTS
22000105 4 2 SOCREW-MACH 4-~4G ,312-IN-LGC PAN-HD~POZI 6o0Oc0 ORDER BY DESCRIPTION
30501071 7 S WASHER-RECTANGULAR 10.28 MM LG, S.59MM 28480 30501071
4040-07%0 Vi 1 EXTR PC RD RED 28480 4040-0750
4040-~0752 9 1 EXTR PC BD YEL 28480 4943-0752

6 A24

*Indicates factory selected value
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AF SECTION

A24 VOLTA
85680-60154

PIN|  SIBNAL To/FRoM | " UNGTION
1| +20v A28 | D
+20V
7 | SENSE A28 D
2| 6ND A26 |
GND
8 | SsEnse A28 D
~15v A26
~15y I C
9 | SENSE A26 C
4 +45V A2B | H
+15V
10 | SENSE A26 H
5 | +5.2v AZB
+5.2V I G
11 | SENSE A2E G
6 | -5.2v A28 | F
-5y
12 | sENSE A26 F
PIN SIBNAL TO/FROM F%ﬂﬁ;ﬁ?"
FAN
1] Ry A26. K1 A
16 | +30v A26 |
BND |
17 | @28 426, 92 D
3 | GND |
18| @48 A26, Q4 G
OVN PWR A27, Pi-1 B
19 | THERMISTOR A2B, ATH A
5 | ovn MR A27, P1-3 8
20 | TERMISTOR A26, ATY A
6 | GND |
21 | asB A26, G5 H
7 | 0SC PWA A27, P1-5 B
22 | aese A26, G5 H
8 | Hove At2,P2-32 B
23 | a4E A2E. G4 G
INT/EXT
g | HINT SWITCH B
24 | @eE A26. G2 D
10 Hove A6, P1-11 B
25 | -25v A2 |
1| 6ND |
26 | @18 A26, 61 F
12 | Hpup A15, P2-32 E
27 | oiE A26, 83 F
13 | &ND |
28 | o038 A26, 03 c
14 | +25V A28 i
29 | as3e A28, @5 c
15 | STBY LED A5, Pi-2 B
30 | sTBY SW A5, Pi-3 A

SERVAL PREFIX: 2408A

A SE——— R "  S—————— e w—

GE REGULATOR
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1. REFERENCE DESIGNATORS WITHIN
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RF SECTION

A25 RECTIFIER, CIRCUIT DESCRIPTION

Power is supplied to the instrument through the Power Line Module and the Line Voltage Selector to the
primary of transformer T1. Three center-tapped secondaries provide the rectified outputs.

Diodes CR1 through CR4 form a full-wave rectifier that provides an unregulated + 10V; CRS through CR8, an
unregulated +25V; and CR9 and CR10, an unregulated + 30V. These are regulated by A24 Voltage Regulator to
+ 5V, —5.2V, + 15V, — 15V, and +20V. LED indicator DS1 indicates the presence of unregulated voltages.

CRI1 and Q1 form a crowbar circuit for overvoltage protection. Fuses for the unregulated supplies are located
on A26 Motherboard.
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RF SECTION

RF SECTION INTERNAL FUSE REPLACEMENT
Remove AC Line cords from both instruments before proceeding with this procedure.
1. Position instrument upside-down as shown in View A.
2. Remove feet 0 from rear of RF Section by removing screws 0 shown in View A.
3. Remove bottom cover from RF Section by loosening screw 0 shown in View A.

4.  Remove shield from over fuses by removing rear screws o and front screws 0 shown
in View B.

5.  Location of fuses is shown in View B.

A26F5 +15V 3A
A26F4 +5V BA
A26F3 +20V 1.5A
A26F2 -5V 3A
A26F1 —15V 15A

FIGURE1. RF SECTION INTERNAL FUSE REPLACEMENT
A25/A26




RF SECTION

TABLE1. A25RECTIFIER, REPLACEABLE PARTS

Reference HP Part |c| o e Mfr
. A t Description Mfr Part Number
Designation Number |D Y P Code
ARS B56B80-6015%5 | G 1 EOARD ASGEMELY, RECTIFIER 203480 8563060155
ARGCH 6170-0064 7 3 CAPACITOR-FXD ,47UF +-10%Z 100VDC POLYE 84411 HOZUWATAG W
AZSC2 01602055 9 3 CAPACITOR-FXD ,01UF +89-20% 120VDC CUR =8480 01460-2095
ARBL3 0170-0064 7 CAPACITOR-FXD .47UF +-10% 106VDC POLYE 84411 LHL3UWNA74910W
A2SCA 01602050 9 CAPACTITUR-FXD ,01UF 480 20% 100VDC CULR 283480 0160-205%
ARGCS 0170-0064 7 CAPACITOR-FXD ,47UF +-16%X 100VDC POLYE 84411 HH3VW47491W
A25CH 0160-209% 9 CAPACITOR~FAD .01UF +80-20% 100VDC CIER 20480 0160-2055
A25C7 0186~0197 8 1 CAPACITOR-FXD 2. 2UF+-10% 20VDC TA 564237 150D225XP020A2
AZSCR1 19010662 3 i0 DIODE-PWR RECT 100V bA 04713 MR7G1
A2GCR2 1901-0662 3 DIODE-PWR RECT 104V &A 04713 MR751
A2SCRI 19010662 3 DIODE-PWR RECT 103V 6A 04713 MR7 51
A2%CR4 1901-0662 3 DIODE-PWR RECT 100V 6A 04713 MR791
AZ2SCRS 1901-0662 3 DIULE-PWR RECT 103V 6A 04713 MR7%1
A25LRE 197010662 3 DIDDE-PWR RECT 100V &A 04713 MR7%1
ALEERT7 1901-0662 3 DIODE-PWR RECT 100V 6A 04713 KR751
A2SCRE 1901-0662 3 DIODC-PWR RECT 100V 6A 04713 MR731
AZSCR? 1701-0662 3 DIODE-PWR RECT 100V &A 04713 MR751
A2GBCR10 1901-0662 3 DIODE-PWR RECTY 100V 6A 04713 MR7%1
A25DS1 17200436 6 1 LED -LAMP LUM-INT=1MCD IF=20MA-MAX EVR=ULY 203480 GIB2-46B4
A2HF1 21100083 0 1 FUSE 3A 250V NTD 1.20X.2%5 UL 75919 312003
A2SQ1 1884-0281 4 1 THYRISTOR-SCR 2N650S TO 220AB VRRM=100 04713 2N6EDE
2GR 0757-0280 3 1 RESISTOR 1K 1X .128W F TC=0+-104 24%46 C4-1/8-TO-1061-F
A2SR2 0757-0403 4 1 RESIDTOR 162 1% ,120W F TC=0¢-100 24546 C4-1/8-TO~162R-F
A2ERI 0757-0818 3 1 RESISTOR 825 1% .5W F TC=0+-100 23480 07570818
ARGVR1 192020637 3 1 DIDDE -ZNR 43.2V 9% DO-15 PD=1W TC=+.08% 28480 1?202-0657
MISCELLANEOUS PARTS
2110-026% 0 2 FUSEHOLDER-CLIP TYPE.23D -FUSE 28480 21160269
AC40-0750 7 1 EXTR PC ED RED 28480 4040--0750
4040-0733 0 1 EXTR PC ED GRN 28489 40480753
[y

*Indicates factory selected value
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RF SECTION

TABLE2. A26 MOTHERBOARD, REPLACEABLE PARTS (1 OF 3)

Reference HP Part |c " Mfr

: A iption Mfr Part Number
Designation Number |D Qty Descriptio Code
L2 8568060127 | 4 1 BOARD ASSEMELY, MOTHEREOARD 28460 85660-60127
A260C1 $160--3456 & 42 CAPACITOR-FXD 1080PF +-10% 1KVDC CER 26480 014603458
A26C2 01603456 6 CAPACITOR-FXD 1D00PF +-10% iKVDC CER ZB4B0 31603456
A26E3 0160-3456 & CAPACITOR-FXD 1000PF +~10% 31KVDC CER 28400 01603456
A26C4 D160-3456 6 CAPACITOR~FXD 1000PF +-10% 1KVDC CER 28480 0160-34%6
AZLES 0160-3456 & CAPACITOR-FXD 1000PF +~-10% 1KVDC CER 28400 01603456
AZLEH D160-3456 6 CAPACITUR-FXD 1000PF +-10% 1KVYDC CER 28480 D169~3456
Az6CY 0160-3456 b CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 0168~34506
AZLEB 01603456 ) CAPACITOR-FXD 1000PF +-10% 1KVDLC CER 28480 01603456
A26C7 0160-34%58 & CAPACITOR-FXD 1B0G0PF +-10% 1KVL{ CER 28480 0160-3458
A26010 01603456 ) CAPACITOR-FXD 100DPF +-10% 1KVDL CER 284890 01460--3456
AZ6CI1 01603456 [ CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28460 (160--3456
AZ6(12 01603456 & CAPACITOR-FXD 1000PF +-10% 1KVDC CER 23480 3169-3456
ALBCI3 01460--3448 ) 1 CAPACITOR-FXD 1000PF +-10X% 1KVDC CER 28480 0160 -3448
AZ26C14 0160-3456 ) CAPACITOR-FXD 1000PF +-10% 1KVYDC CER 20480 0160-34586
AR6E1S 0160-3456 3 CAPACITOR-FXD 1006GPF +-10% 1KVDC CER 28480 81603456
A26C10H D160--3456 [ CAPACITOR-FXD 1000PF +-1D% 1KVDC CER 28480 0160-3456
ARBCL7 01603456 6 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 01603458
ARHCIB 01603456 b CAPACITOR-FXD 1000PF +-10% 1KVDC CER &B4B0 0160~-3456
AZHC1Y 0160-3454 & CAPACETOR-FXD 1000PF +--10% 1XVDPC CER 28480 014603456
AZ26C20 01603454 & CAPACITOR~-FXD 1000PF +-10% 1KVDE CER 28480 01603456
Criwey ] & CAPACITOR-FXD 10D0PF +-10% 1KVLC CER 2B48BD 0160~3456
ARLLR22 b CAPACITOR D 1000PF +-10% 1KVDEC CER 28480 014603454
2623 01603456 6 CAPACITOR-¥XD 10B0PF 4-10% 1KVLC CER 28480 0160-3456
Ar6C24 C160-3458 6 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 284400 0160-3456
A26C2S 016D -3456 & CAPACITOR-FXD 1000BPF +-10% 1KVDC CER ZB4B0 01603456
A26L26 01603454 6 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 23480 0160~3454
A2LCE7 01603456 &b CAPACITUR-FXD 10DDPF +-10% 1KVDC CER 284808 G160-3456
ARGLE28 0160-3456 6 CAPACITOR-FXD 10CGO0PF +-10% 1KVDC CER 23480 01403454
A26C2Y 016903456 3 CAPACITOR-FXD 1000PF +~10% 1KVLDC CER £8480 01503456
A26C30 0160-3456 6 CAPACITOR-FXD 1008PF +-10% 1KVDC CER 20480 01603456
AR6C31 0160345646 ) CAPACITOR-FXD 1000PF +-10% 1KVDL CER 28480 01690~-3456
A26E32 0160-3878 & 4 CAPACITOR-FXD 1000PF +-20% 1Q0VDC CER 28480 0140-3878
AR6LC33 01603878 [ CAPACITOR-FXD 100CPF +-20% 1008VDC CER 20480 0160-3878
AR6L34 016034586 & CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 0160 3454
ACGL3S 01603456 6 CAPACITOR-FXD 1000PF +-1D0% 1KVDC CER 264030 0160-3456
AZLG3b 01460--3870 & CAPACITOR-FXD 1060PF +-~207% 100VDC CER 22490 6160-3879
A260L37 016036878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 23480 B168-3378
A26C3H 01603456 b CAPACITOR-FXD 10B0PF +-10% 1KVDL CER 28480 0160 3454
A26C39 01603456 & CAPACITOR-FXD 1000PF +-10% 1KVDC CER 283480 0140-345¢6
AR6LARD 0160-3454 & CAPACITOR-FXD 10C0PF +-10% 1KVYDC CER 28480 0160-3456
A26CA1 0160-3456 & CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 0160~3456
AZ6LA2 01603436 [ CAPACITOR-FXD 100CPF +-10% 1KVDC CER 28480 01603454
A26CA3 01633456 & CAPACITOR-#XD 130DPF +-10% 1KVDE CER &B84890 0160-3454
AR6GL44 0160-3456 [ CAPACITOR-FXD 1000PF +-190% 1KVYLC CER 28400 01663454
A2HLCAT 01603456 ) CAPACITUR-FXD 10Q0PF +-10% 1KVDE CER 28480 3160-3456
A26CA6 01603454 & CAPACITOR~FXD 1000PF +-10% 1KVDC CER 28480 0160-34506
AZLLAY 0160-3454 & 1008PF +-10% 1KVYDC CER 268480 0169-3456
A26C48 0180-011¢ 1 ) CAPACITOR- & . BUF+-10% 3BVDC Ta G62689 150D&BEX703502
ALLCA9 D180-D116 1 CAPACITOR-FXD &.BUF+-10% 3SVDC TA c62u49 153D6ESXP035L2
ARGLESD 0180~-011s 1 CAPACITOR~FXD &.8UF+~-10% 3SVDC Ta 56287 150D683X2035B2
A26051 31300116 1 CAPACITOR-FXD &6.8UF+~10% 35YDL TA 56289 150D6BEHXP0IGER2
ARLES2 918t-0118 1 CAPACITOR~FXD 6&.8UF+-10% 35VDC TA 54287 150D683XP035LER2
A26CR1 19201-0028 43 3 DIODE~PWR RECT 400V 750MA DO-29 28460 1201 -0028
ARGLER2 1901-0028 5 1 : RECT 400V 750MA DO-29 28480 1201-0028
ARLCR3 17010028 4] DIODE-PWR RECT 403V 730MA DO-29 283480 19010028
AZ26F1 21100043 B8 2 FUSE 1.%4 250V NTD 1.25X.25 UL 26490 2110-0043
AZGLF2 21100003 0 2 FUSE ZA Z50V NTD 1,25X.25 UL 75915 312093
A2HF3 2110-0043 B8 FUSE 1.5A4 250V NTD 1.25X.25 UL 28480 2110--0043
AREF 4 2110--00546 3 1 FUCE &A 250V NTD 1,28X.2% UL IEC 75915 312006
A2 HFS 2110-0003 0 FUSE 3A 250V NTD 1.29X.2% UL 7G9S 312003
AZHKT 0420-D610 4] 1 RELAY 2C 24VDC-COIL SA 118VAC £848B0 0490-0618
A261.1 ?100-1789 ) 28 CHOKE--WIDE BAND QHME 130 MHZ 92114 VK200 20748
A2GLE ?100--1758 [ CHOKE - WIDE BAND CliMe 180 MMZ 2114 VK230 20/48
ARGLS ?100~-1768 & CHOKE-WIDE EAND DHME 180 MHZ 02114 Vic200 20748
A2GLA ?100-1788 [ CHOKE -WIDE EZAND Z UHME 180 MHZ B2114 VKRI0 28/48
AZLLY 9¢100-1788 & CHOKE-WIDE BAND ZMAX=680 DHME 1080 MHZ 82114 VK200 20748
AZ6LE ?100-17868 6 CHOXKE~WIDE BAND ZMAX=6B0 DHME 180 MHZ 12114 VK200 20748
ARGLT ?100-1788 & CHOKE~WIDE EBAND oHME 180 MMZ 02114 VK200 20/40
ARLLE ?130-1788 & CHOKE-WIDE BAND OHME 180 MHZ 02114 VK200 20748
A2OLY 9100~1788 & CHOI WIDE EAND OHME 180 MMZ 22114 VK260 20749
AZGLID ?100-1788 & CHOKE-WIDE RAND GHME 180 MHZ 32114 VK208 20740

*Indicates factory selected value
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RF SECTION

TABLE2. A26 MOTHERBOARD, REPLACEABLE PARTS (2 OF 3)

Reference HP Part |c Lol Mfr

Designation Number |D Qty Description Code Mfr Part Number
AZHL1Y 21001760 [ CHOKE-WIDE RAMD ZMAX=080 OHME 100 MHZ 42114 VK200 20/48
A26L12 ?100-1788 & CHOKE~-WIDE BAND al DHME 186 MHZ 62114 vKaio 20748
A261.13 21001760 [ CHOKE -WIDE EAND 630 OHME@ 180 MHZ 12114 VK2U0 20/48
AlLL1A 2100-1760 b CHOKE -WIDE BAND ZMAX=680 OHME 180 MHZ 02114 VICG200 20749
A26L1S 91001788 b CHOKE -WIDE BAND ZMAX=080 OHM@ 180 MHZ 12114 VK200 20748
AlGLLE 2100-1789 [ CHOKE-WIDE EBAND ZMAX=680 OvIME 180 MiiZ 02114 V288 207448
A26L17 218017849 [ CHOKE-WIDE BAND ZMAX=4G0 OHM@ 180 MHZ 2114 VK230 20748
AZLLLB 9100-1788 [ CHOKL--WIDE BAND ZMAX=680 OHME@ 180 MHZ 02114 VK00 20748
AZLL1? 210017808 [ CHOKE ~WIDE DAND ZMAX=680 LHM@ 180 M2 J2114 VK230 20748
26120 2100-1788 1) CHOKE- WIDE RAND ZMAX=680 0OWME 180 MHZ 0114 VK200 20748
A26L21 21001780 [ CHOKE-WIDE DAND ZrAX=680 OHME 180 mHZ 02114 VK200 20/48
A26L22 9100~-1788 & CHOKL-WIDE BAND ZMAX=600 DHM® 180 MIZ 2114 VK200 20740
A2HL23 1001788 & CHOKE-WIDE HAND ZMAX=680 DHME 180 nfhZ 02114 VK200 20748
A2LL24 9100~-1788 b CHOKE-WIDE BAND ZMAX=600 OHME 180 M2 62114 vKoee 20749
A26L2G 100--17883 b6 CHOKE -WIDE BAND ZMAX=680 DM@ 180 miZ 2114 VK230 20748
ARLL26 916017889 b CHOKE-WIDE BAND ZMAX=68( 0vME 180 MHZ 02114 VK240 20740
AZ6LZT7 21001784 [ CHOKE -WIDE BAND 7MA 80 OHME@ 180 MMZ 02114 VK200 20748
A2LL2E $100-1788 & CHOKE-WIDE BAND ZMAX=690 DHME 180 MHZ 02114 VK206 20/48
ARGMP 1 NOT ASGSICGNED
AEMP2 2110-0269 Q 10 FUSENODLDER--CLIP TYPL . 25D~FUSE 20480 21180269
AZLPT 12%91-0600 a 4 CONNECTOR--GGL CONT PIN 1.14-MM-KLGC-5Z © &8480 1 -0600
AZEP2 24 Q CONNECTOR-SGL. CONT PIN 1.14-MM-BSC-GZ7 SR 20480 1251~-0600
AZLP3 125910609 0 CONNECTOUR-SGL CONT PIN 1,14-MM-REC-S7 SR 28480 1251-0600
ARGPA 291-0600 0 CONNECTOR-GCL. CONT PIN 1.14 MM-DEC-5Z SQ 204840 1251-0600
A26Q1 1853 -0351 4 2 TRANSISTOR PNP 2N60%3 S1 DARL TO-3 04713 ZN68S3
AZeR2 1854-0611 1 3 TRANSISTOR NPN 2N605% ST DARL TO-3 04713 2N&LHIGS
A2603 1853-0351 4 TRANSISTOR PNP 2N6053 SI DARL TO0-3 04713 26053
AROLRA 16540611 1 TRANSISTOR NPN 2NLOSS ST DARL 10-3 14713 2N&L15S
A26QS 1854-0611 1 TRANSISTOR NPN 2N6DDES G1 DARL TO-3 04713 2NLISBS
A2LR1~

ARLRI NOT AUSICNED

A26R4 0811-3493 2 3 REFISTOR .47 10X 7W PW TC=0+-800 Z2B4BO 00113493
ADBRS 0811-3493 2 RESISTOR .47 10% 7W PW TC=0+-000 23480 00113493
A26RO 0B11-3493 2 RESISTOR .47 10% 7uW PW TC=3+-800 &8480 0311-3493
A26R7 1811-3494 3 4 RESISTOR 1.27 10X 74 PW Qa-H00 23480 0311--3494
AZERD 083113424 3 RESIGTOR 1.27 1042 7W PW 1C=3+-630 ZBABG 0811-%494
AD GRS 0811~34%4 3 RESISTOR 1.27 10% 7W PW G+-600 29480 1811~ 3494
AZOR1D 0811-3494 3 RESISTOR 1.2 10% 7W PW TC=0+-600 28480 0B11-34%4
AZGR11 07370438 3 S RESISTOR S.11K 1% 1238 F TC=04-100 24548 Ca 1/79-T0-6111-F
A26R12 1757~ 0438 3 RESIGTIOR S, 11K 1% .128W I TC=3+-100 24546 C4 -1/8-T0-5111-F
26R13 B757-04A38 3 RESISTOR S.11K 1% W +-100 24544 C4-1/8-T0 5111~
ACERTA 0757-0438 3 RESIGTOR S5.11K 1% 125W +-100 24544 Ca-1/78-TO-S111~F
ADORLS 07370438 3 RESISTOR S.111C 1% ,120W F TC=0+-100 24546 GCa4-1/8-T0-%5111-F
A26RT1 0B37--0126 [ 1 THEARMISTUR DICE 1K-OHM TC=-4.4%/C-DLG 284810 0837 -D126
AReUL 1826-0117 3 1 IC 7812 V RCGLTR T0O-3 07263 7812K0
A2LXALP 1 1251- 0472 4 1? CONNECTUOR-PC EDGE &6-CONT/ROW 2-ROWS 28480 1251-0472
AR OXALP2 1251-0472 4 > EDGE &4-CONT/ROW 2-ROWS 28480 12510472
ARLXATP1 1 1--0472 4 EDGE 6-CONT/RGW 2-REWS “0480 1 ~0472
AZOLXABP1 1251-0472 4 CONNECTOR--PC EDGL &-CONT/ROW 2-ROWS 20484 1-0472
A26XARBPR2 1251 -0472 4 CONNECTOR-PL EDGE &4-CONT/ROW 2-RONSG 263480 12910472
A2LXAFP1 12510472 4 CONNECTOR-PC EDGE &-CONT/ROM 2-ROWS 23480 12%1-0472
A26XATDP T 1251 -0472 4 CONRECTOR -PC ED G- CONT/ROW 2-ROWS 480

A2GXATIP 1251-0472 4 CONNECTOR-PT £ 6-CONT/RDW 2-RDWS 20480

AZHXATLIPZ 123 4 CONNECTOR-PC &-CONT/ROW 2 -ROWS &B48B0
A2 6XALI2PY At 4 2 CONNECTOR-PC > 23 -CONT/ROW 2~ROWH 23480

AZLGXMEP2 B 2 EDGE 18-CONT/ROW 2-ROKS 28480

AOXAISP Y 4 EDGLE 2t ONT/ROW 2-ROWS 20480

A2L6XALIEP2 B S E -1 ONT/ROW 2-ROKS 23480

AZOXALSPE 9 g CONNECTOR-PC EDGE 15-CONT/ROW 2- ROWS 28480 -
AZ6GXATEP 4 CONNECTLUR-PC EDGE 6-CONT/ROW 2-ROWS ~8480 1551-0472
AZOXALLP2 1251 -0472 4 CONNECTOR-PC EDGE &-CONT/RQW 2-ROWES 204840 10472
A26XA17PY 12810472 4 CONNECTOR-PC 6-CONT/ROW 2-RUGWS 20489 ~0472
ARLXAL7P 2 1251-2035 9 CONNE: OR-PC 15-CONT/RDW 2-ROWS 234960 1-2035
AZLXAIBP1Y 12510472 4 CONRNECTOR-PC 6~CONT/RCM 2-ROMS 20480 10472
A2HLXALIOP ] 12%51-0472 4 CONNECYOR-PC &~ CONT/ROW 2-ROWS G480 12510472
AZLXAZ0P1 12510472 4 CONNECTOR ~PC &-CONT/ZR0UW 2-ROWS =8480

AZEXAZ1IPY 1231-0472 4 CONNECTOR -PC 6~CONT/ROW 2~ROWS 23480

AZ6XA21IP2 1851 -0472 4 CONNECTOR -PC = 6-CONT/RUM 2-ROWS “BABO

ARLXA22P1 2%91~0472 4 CONNECTOR-PC EDCL &-CONT/ROW 2-ROWS 28480 12%1-0472
AZLXAZEPRE 1251-2034 23 1 CONNECTOR-PC EDGE 10-CONT/ROW 2-ROWSH 20460 1251 -2034
ARZLXAZ2P3 1231-2635% 9 CONNECTOR-PC EDCE 15-CONT/ROW 2 ROWY 20480 112035
AZEXAZ4P1 1251--0472 4 CONNECTOUR-PC EDCE &6-CONT/ROW 2-ROWS c0A80 -0472
ADOXRAZAP 2 291-203%5 9 CONNECTOR~PC EDGE 15-CONT/ROW 2-ROWS 28480 2%1-203%
A2EXAZEP1 1251-2039 ? CONNEGCTOR-PC EDGE 15-CONT/ROW 2-ROWS ZBa"0 1251-203%

*Indicates factory selected value
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RF SECTION

TABLE2. A26 MOTHERBOARD, REPLACEABLE PARTS (3 OF 3)
Reference HP Part |c A Mfr
Designation Number |0 Qty Description Code Mfr Part Number
MISCELLANEDBUS PARTS
12000043 a 1 INGULATOR-XSTR ALUMINUM 284460 12600043
3050-0011 3 1 WASHER VL. WM ND, § ,13-IN-ID .25~IN-0D 28480 3050-0011
2568020055 | 3 1 HEAT SINK PUR 28480 BE6B0-20085

6 A25/A26

*Indicates factory selected value
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NOTES:

1. REFERENCE DESIGNATORS WITHIN
THIS ASSEMBLY ARE ABBREV-
IATED. PREFIX ABBREVIATION
WITH ASSEMBLY NUMBER FOR
COMPLETE REFERENCE DESIG-
NATOR EXCEPT THE FOLLOWING
DESIGNATORS: ALL CONNECTORS
WITH X DESIGNATIONS AND C1

THRU C5.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS (£2)
CAPACITANCE IN MICRO-

FARADS (UF)
INDUCTANCE IN MICRO-
HENRIES (UH)

3. MNEMONICS TABLE:

MNEMONIC DESCRIPTION
HUL1 HIGH=YTO LOOP UN-
LOCKED
HUL2 HIGH=249 MHz LOOP
UNLOCKED
HUL3 HIGH=275 MHz LOOP
UNLOCKED
LBIO LOW=RF SECTION 1/0
STROBE
LTIO LOW=IF-DISPLAY
SECTION 1/O STROBE
LHLD LOW=HOLD YTO PHASE-
LOCK VOLTAGE
HGND HIGH=GROUND YTO
PHASE-LOCK
VOLTAGE
HDIV HIGH=DIVIDE VTO BY 2
HFLT HIGH=VTO TUNE FILTER
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HSWP HIGH=SWEEPING
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HINT HIGH=INTERNAL FRE-
QUENCY REFERENCE
LCBZ LOW=COUNTER BUSY
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LSRQ LOW=SERVICE REQUEST
LRMT LOW=REMOTE
LRTL LOW=RETURN TO LOCAL
LREQ LOW=REMOTE REQUEST
LIPS LOW=INSTRUMENT
PRESET
LADR LOW=ADDRESSED
HSTM HIGH=START MEMORY
CYCLE
LSOB LOW=STAY OFF BUS
LWRT LOW=WRITE MEMORY
LDSR LOW=DIGITAL STORAGE
READY
HTVL HIGH=YTO TUNE
VOLTAGE LOW
HTVH HIGH=YTO TUNE
VOLTAGE HIGH
LLOH LOW=2ND LO SHIFT HIGH
HPON HIGH=POWER ON
10B@-15 INSTRUMENT BUS DATA
BITS® THRU 15 (HIGH
TRUE)
ADR®@S5S INSTRUMENT BUS AD-
DRESS BITSO@THRU 5
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RF SECTION

GENERAL PARTS LISTING

INTRODUCTION

The replaceable parts list breakdown for each major
assembly is located following the circuit description
for the assembly. This section contains information
for ordering the replacement parts not listed in the
major assembly tabs. Table 1, Reference Designation
and Abbreviations, includes a list of reference desig-
nations and a list of abbreviations used in the parts
list. Table 2, Manufacturers Code List, lists names
and addresses that correspond to the manufacturer
code numbers in the parts list.

REPLACEABLE PARTS LIST
Replaceable Parts tables can be found in each assem-
bly section and list the following information for
each part in that assembly.

1. The Hewlett-Packard part number.

2. The part number check digit (CD).

3. The total quantity (Qty) in the instrument. This

quantity is given only once, at the first appear-

ance of the part in the list.

4. The description of the part.

5. A five-digit code indicating a typical manufac-
turer of the part.

6. The manufacturer’s part number.

MISCELLANEOUS PARTS

Table 4, Miscellaneous Parts, lists parts of the instru-
ment that are not directly related to any major
assembly.

ORDERING INFORMATION

To order a part listed in the replaceable parts table,
quote the Hewlett-Packard part number (with check
digit), indicate the quantity required, and address the
order to the nearest Hewlett-Packard office. The
check digit will ensure accurate and timely processing
of your order.

To order a part that is not listed in the replaceable
parts table, include the instrument model number,
instrument serial number, the description and func-
tion of the part, and the number of parts required.
Address the order to the nearest Hewlett-Packard
office.
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TABLE 1.

RF SECTION

REFERENCE DESIGNATIONS AND ABBREVIATIONS (10F 3)

A Assembly

AT .o Attenuator, Isolator,

Limiter, Termination

B ... Fan, Motor

BT .. . Battery

Coo Capacitor

CP .o Coupler

CR ........... Diode, Diode Thyristor,

Step Recovery Diode, Varactor

DC ... Directional Coupler

DL ... Delay Line

DS ......... Annunciator, Lamp, Light

Emitting Diode (LED),

Signaling Device (Visible)

E ........ Miscellaneous Electrical Part
A

Ao Across Flats, Acrylic, Air

(Dry Method), Ampere

ADJ ... ... Adjust, Adjustment

ANSEL ... .. ... American National
Standards Institute
(formerly USASI-ASA)

ASSY Assembly
AWG ... American Wire Gage
B
BCD........... Binary Coded Decimal
BD ................... Board, Bundle
BE-CU ............. Beryllium Copper
BNC .............. Type of Connector
BRG ................ Bearing, Boring
BRS ... ... Brass
BSC ... . Basic
BTN .. Button
C
C ... Capacitance, Capacitor,

Center Tapped, Cermet,

Cold, Compression

CCP ...... Carbon Composition Plastic
CD ............ Cadmium, Card, Cord
CER ....................... Ceramic
CHAM ... ................ Chamfer
CHAR ... ......... ... ... Character,
Characteristic, Charcoal

CMOS ......... Complementary Metal
Oxide Semiconductor

CNDCT ...... Conducting, Conductive,
Conductivity, Conductor

CONT .......... Contact, Continuous,
Control, Controller

CONV .. ... Converter

REFERENCE DESIGNATIONS

F oo Fuse
FL ... Filter
HY ... .. Circulator
J oo Electrical Connector
(Stationary Portion), Jack
Koo Relay
Coil, Inductor
M o Meter
MP ..... Miscellaneous Mechanical Part
P o Electrical Connector
{Movable Portion), Plug
Q ......... Silicon Controlled Rectifier
(SCR), Transistor,
Triode Thyristor
R Resistor
ABBREVIATIONS

CPRSN ................ Compression
CUP-PT .................. Cup Point
CW Clockwise,
Continuous Wave

D
D............ Deep, Depletion, Depth,
Diameter, Direct Current
DA ... Darlington
DAP-GL ....... Diallyl Phthalate Glass
DBL ... ... ... ... L. Double
DCDR ..................... Decoder
DEG ...... ... ... .. ... Degree
D-HOLE ............. D-Shaped Hole
DIA ... .. Diameter
DIP ............ Dual In-Line Package
DIP-SLDR ................ Dip Solder
D-MODE ............ Depletion Mode
DO ......... Package Type Designation
DP ........... Deep, Depth, Diametric
Pitch, Dip
DP3T ............. Double Pole Three
Throw
DPDT ........... Double Pole Double
Throw
DWL ... ... ... ... Dowel

E
ER......... ... . E-Ring
EXT ............ Extended, Extension,
External, Extinguish

F
F.......... Fahrenheit, Farad, Female,
Film (Resistor), Fixed,
Flange, Frequency
FC ........ Carbon Film/Composition,

Edge of Cutoff Frequency, Face

RT ... Thermistor
S Switch
8 Transformer
TB ... Terminal Board
TC .. Thermocouple
TP ... Test Point
u...... Integrated Circuit, Microcircuit
Vo Electron Tube
VR ......... Breakdown Diode (Zener),
Voltage Regulator
W o Cable, Wire, Jumper
X Socket
Y ... Crystal Unit (Piezoelectric,
Quartz)
Z ... Tuned Cavity, Tuned Circuit
FDTHRU .............. Feed Through
FEM ... ... .. .. ... ... .... Female
FILHD................ Fillister Head
FL ................. Flash, Flat, Fluid
FLAT-PT ................. Flat Point
FR ... Front
FREQ .................... Frequency
FT........... Current Gain Bandwidth
Product (Transition Frequency),
Feet, Foot
FXD ..o Fixed
G
GEN ... ... General, Generator
GND .. ... Ground
GP........... General Purpose, Group
H
H...................... Henry, High
HDW ... ... ... ... ... ... Hardware
HEX ......... Hexadecimal, Hexagon,
Hexagonal
HLCL ...................... Helical
HP ........ Hewlett-Packard Company,
High Pass
I
1IC o Collector Current,
Integrated Circuit
ID ... .. Identification, Inside
Diameter
IF o Forward Current,
Intermediate Frequency
IN Inch
INCL ... ... ............. Including
INT ........ Integral, Intensity, Internal
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RF SECTION

TABLE 1.

REFERENCE DESIGNATIONS AND ABBREVIATIONS (2 OF 3)

J
J-FET ........... Junction Field Effect
Transistor
JFET ............ Junction Field Effect
Transistor
K
K......... Kelvin, Key, Kilo, Potassium
KNRLD ... ... ..ot Knurled
KVvDC ........ Kilovolts Direct Current
L
LED ............ Light Emitting Diode
LG ... . Length, Long
LIN ... .. . Linear, Linearity
LK o Link, Lock
LKG............... Leakage, Locking
LUM ... Luminous
M
M. Male, Maximum, Mega,
Mil, Milli, Mode
MA ... Milliampere
MACH ................... Machined
MAX ... Maximum
MC ... Molded Carbon
Composition
MET ............... Metal, Metallized
MHZ .................... Megahertz
MINTR .. ... ... Miniature
MIT ... Miter
MLD ................. Mold, Molded
MM .. .......... Magnetized Material,
Millimeter
MOM .. ... . ... Momentary
MTG ... ... Mounting
MTLC ... ... Metallic
MW Milliwatt
N
N o Nano, None
N-CHAN ................ N-Channel
NH ..................... Nanohenry
NM .......... Nanometer, Nonmetallic
NO .......... Normally Open, Number
NOM ........ ... ... Nominal
NPN ... ... ... Negative Positive
Negative (Transistor)
NS........ Nanosecond, Non-Shorting,
Nose
NUM .. .o Numeric
NYL .............. Nylon (Polyamide)
(¢]
OA ... Over-All
OD ................ Outside Diameter
OP AMP ....... Operational Amplifier
OPT ........ Optical, Option, Optional

P
PA ........ ... ... Picoampere, Power
Amplifier
PAN-HD .................. Pan Head
PAR ... ... ... ... Parallel, Parity
PB.......... Lead (Metal), Pushbutton
PC ... ... Printed Circuit
PCB............ Printed Circuit Board
P-CHAN ................. P-Channel
PD ........... Pad, Power Dissipation
PF........... Picofarad, Power Factor
PKG................ o Package
PLSTC ......... .. ... ... Plastic
PNL ... Panel
PNP ........ Positive Negative Positive
(Transistor)
POLYC ............... Polycarbonate
POLYE.................... Polyester
POT .................. Potentiometer
POZI ................ Pozidriv Recess
PREC ............. ... ..., Precision
PRP ................ Purple, Purpose
PSTN ... .. Piston
PT ........... Part, Point, Pulse Time
PW ... Pulse Width
Q
Q. Figure of Merit
R
R ............ Range, Red, Resistance,
Resistor, Right, Ring
REF ................ . ..., Reference
RES.............. Resistance, Resistor
RF ................. Radio Frequency
RGD .......... ...l Rigid
RND ... . Round
RR .. Rear
RVT ... ..ol Rivet, Riveted
S
SAWR ......... Surface Acoustic Wave
Resonator
SEG ... ... Segment
SGL ... ... Single
SI ... Silicon, Square Inch
SL .. Slide, Slow
SLT ... .o Slot, Slotted
SMA . ... ... Subminiature, A Type
(Threaded Connector)
SMB ........... Subminiature, B Type
(Slip-On Connector
SMC ........... Subminiature, C Type
(Threaded Connector)
SPCG ..............ciia.. Spacing
SPDT ....... Single Pole Double Throw
SPST ........ Single Pole Single Throw
SQ Square
SST ... Stainless Steel
STL ... Steel
SUBMIN . .............. Subminiature
SZ Size

................ Teeth, Temperature,

THD .............. Thread, Threaded
THK ... Thick

......... Package Type Designation
TPG ... Tapping
TR-HD .................. Truss Head
TRMR ..................... Trimmer
TRN ... Turn, Turns
TRSN ... Torsion

U

UCD .............oo. Microcandela

...................... Microfarad
UH ... Microhenry

UNHDND .............. Unhardened
\'

.............. Variable, Violet, Volt,

Voltage

VAC ....... Vacuum, Volts, Alternating

Current

VAR ... ... Variable

vDC ............ Volts, Direct Current
w

W/SW o With Switch
WW Wire Wound
X

......... By (Used With Dimensions),
Reactance
Y
YIG............. Yttrium-Iron-Garnet
Z
ZNR . Zener

Thickness, Time, Timed,

Tooth, Typical

............ Ambient Temperature,
Tantalum

........... Temperature Coefficient

.......... Microliter, Underwriters’
Laboratories, Inc.

............. Watt, Wattage, White,
Wide, Width
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TABLE 1.

REFERENCE DESIGNATIONS AND ABBREVIATIONS (3 OF 3)

RF SECTION

MULTIPLIERS
Abbreviation Prefix Multiple Abbreviation Prefix Multiple

T tera 10% m milli 103

G giga 10° u micro 10-¢

M mega 10° n nano 10-°

k kilo 10° p pico 10-

da deka 10 f femto 10-1

d deci 10! a atto 10

c centi 102

TABLE2. MANUFACTURERS CODE LIST
Mir. No. Manufacturer Name Address Zip Code

00000 ANY SATISFACTORY SUPPLIER
00115 ACE GLASS INC VINELAND, NJ 08360
01121 ALLEN-BRADLEY CO MILWAUKEE, WI 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS, TX 75222
02111 SPECTROL ELECTRONICS CORP CITY OF IND, CA 91745
02114 FERROXCUBE CORP SAUGERTIES, NY 12477
02660 BUNKER RAMO CORP AMPHENOL CONN DIV BROADVILLE, IL 60153
03888 KDIPYROFILM CORP WHIPPANY, NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX, AZ 85008
06665 PRECISION MONOLITHICS INC SANTA CLARA, CA 95050
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW, CA 94042
11236 CTS OF BERNE INC BERNE, IN 46711
17856 SILICONIX INC SANTA CLARA, CA 95054
18736 VOLTRONICS CORP HANOVER, NJ 07936
19701 MEPCO/ELECTRA CORP MINERAL WELLS, TX 76067
20940 MICRO-OHM CORP EL MONTE, CA 91731
24046 TRANSITRON ELECTRONIC CORP WAKEFIELD, MA 01880
24546 CORNING GLASS WORKS BRADFORD, PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA, CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO, CA 94304
29832 TELEDYNE PHILBRICK NEXUS DEDHAM, MA 02026
31585 RCA CORP SOLID STATE DIV SOMERVILLE, NJ
30983 MEPCO/ELECTRA CORP SAN DIEGO, CA 92121
33095 SPECTRUM CONTROL INC FAIRVIEW, PA 16415
34335 ADVANCED MICRO DEVICES INC SUNNYVALE, CA 94086
34371 HARRIS SEMICON DIV HARRIS-INTERTYPE MELBOURNE, FL 32901
56289 SPRAGUE ELECTRIC CO NORTH ADAMS, MA 01247
72136 ELECTRO MOTIVE CORP FLORENCE, SC 06226
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE, PA 16512
74970 JOHNSONEF CO WASECA, MN 56093
75915 LITTELFUSE INC DES PLAINES, IL 60016
84411 TRW CAPACITOR DIV OGALLALA, NE 69153
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RF SECTION

TABLE3. LIST OF MAJOR ASSEMBLIES

Reference HP Part C Qty Description Mir Mfr Part
Designator Number D Code Number
A5 85680-60051 3 1 FRONT PANEL (INCLUDES ASA1 KEYBOARD, A5A3 28480 85680-60051
CONNECTOR: DC INPUT, ASA4 BLOCKING CAPACITOR,
W1 — W3, ANDW31)
ABA1 85680-60019 3 1 BOARD ASSEMBLY, KEYBOARD 28480 85680-60019
ABA2 5060-0329 9 1 ROTARY PULSE GENERATOR (RPG) 28480 5060-0329
ASA3 85680-60059 1 1 CONNECTOR ASSEMBLY, DC INPUT 28480 85680-60059
ASA3 85680-60116 1 1 COIBNPECJOR (/J\SSEMBLY. DC INPUT 750 28480 85680-60116
(OPTION 001)
A5A4 85680-60053 5 1 BLOCKING CAPACITOR ASSEMBLY 28480 85680-60053
ABAS 85680-60117 2 1 BOARD ASSEMBLY. INPUT SELECT 28480 85680-60117
AB 85680-60011 5 1 BOFA}}I}ESASSEM BLY, YIG-TUNED OSCILLATOR 28480 85680-60011
E LOCK
A7 85680-60013 7 1 BOASRS ASSEOMBLY, 249 MHz PHASE LOCK 28480 85680-60013
QSCILLATOR
A8 85680-60123 0 1 BOARD ASSEMBLY. 249 MHz PHASE LOCK 28480 85680-60123
A9 85680-60140 1 1 BOARD ASSEMBLY. PILOT SECOND IF 28480 85680-60140
AMPLIFIER
A10 85680-60010 4 1 BOARD ASSEMBLY, PILOT THIRD CONVERTER 28480 85680-60010
A1 85680-60017 1 1 BOARD ASSEMBLY, 50 MHz VOLTAGE-TUNED 28480 85680-60017
QSCILLATOR
A12 85680-60168 3 1 BOARD ASSEMBLY, RF SECTION INTERFACE 28480 85680-60168
A13 NOT ASSIGNED
A4 NOT ASSIGNED
A15 85680-60180 9 1 BOARD ASSEMBLY, CONTROLLER 28480 85680-60180
A16 85680-60005 7 1 BOARD ASSEMBLY, 20 MHz REFERENCE 28480 85680-60005
A17 85680-60131 0 1 BOARD ASSEMBLY, FREQUENCY COUNTER 28480 85680-60131
Al8 85680-60015 9 1 BDSS([:) ASSTE(%BLY. 275 MHz PHASE LOCK 28480 85680-60015
ILLA
A19 85680-60039 7 1 BOARD ASSEMBLY, SECOND IF AMPLIFIER 28480 85680-60039
A20 85680-60171 8 1 BOARD ASSEMBLY, THIRD CONVERTER 28480 85680-60171
A2l 85680-60016 [} 1 BOARD ASSEMBLY, 275 MHz PHASE LOCK 28480 85680-60016
A21A1 85680-60033 1 1 BOARD ASSEMBLY, 275 MHz MIXER 28480 85680-60033
A22 85680-60156 9 1 BOARD ASSEMBLY, FREQUENCY CONTROL 28480 85680-60156
A23 85680-60054 6 1 BOARD ASSEMBLY, RF CONVERTER (INCLUDES 28480 85680-60054
A23A1YIG-0SC., A23A2 FIRST CONVERTER, A23A3
SECOND CONVERTER, A23A4 FIRST LO DISTRIBUTION,
A23A5 PILOT FIRST CONVERTER, A23A6 COMB
GENERATOR)
A23A1 5086-7246 7 1 YiG OSCILLATOR, 2 — 4 GHz 28480 5086-7246
A23A1 5086-7260 5 1 ¥1G OSCILLATOR, 2 — 4 GHz (ORDER 5086-7246) 28480 5086-7260
A23A1 5086-7246 7 1 Y1G OSCILLATOR, 2 — 4 GHz, RESTORED 28480 5086-7246
A23A2 85680-60060 4 1 FIRST CONVERTER 28480 85680-60060
A23A3 85680-60052 4 1 SECOND CONVERTER ASSEMBLY (INCLUDES 28480 85680-60052
A23A3A1 PILOT SECOND LO BUFFER, A23A3A2
SECOND LO, A23A3A3 SECOND LO BUFFER,
W16 ANDW17)
AZ3A3A1 85680-60129 6 1 BOARD AESSEMBLY, PILOT SECOND LO 28480 85680-60129
BUFFER
AZ3A3A2 85680-60029 5 1 BOARD ASSEMBLY, SECOND LO 28480 85680-60029
A23A3A3 85680-60128 5 1 BOARD ASSEMBLY, PILOT SECOND LO 28480 85680-60128
BUFFER
A23A4 85680-60057 9 1 BOARD ASSEMBLY, FIRST LO DISTRIBUTION 28480 85680-60057
(INCLUDES A23A4A1 COUPLER/SPLITTER, A23A4A2
RF CONVERTER BIAS, AND A23A4A3 AND A23A4A4
LO AMPLIFIERS)
A23A4A1 85680-60055 7 1 COUPLER/SPLITTER 28480 85680-60055
A23A4A2 85680-60032 0 1 RF CONVERTER BIAS 28480 85680-60032
A23A4A3 5086-7244 5 2 AMPLIFIER, 2 TO 4 GHz 28480 5086-7244
A23A4A4 5086-7244 5 AMPLUIFIER, 2 TO 4 GHz 28480 5086-7244
A23A5 85680-60061 5 1 PILOT FIRST CONVERTER 28480 85680-60061
A23A6 85680-60006 8 1 BOARD ASSEMBLY, COMB GENERATOR 28480 85680-60006
A24 85680-60154 7 1 BOARD ASSEMBLY, VOLTAGE REGULATOR 28480 85680-60154
A25 85680-60155 8 1 BOARD ASSEMBLY, RECTIFIER 28480 85680-60155
A26 85680-60127 4 1 BOARD ASSEMBLY, MOTHERBOARD 28480 85680-60127
A27 85680-60095 5 1 FREQUENCY STANDARD, 10 MHz (INCLUDES 28480 85680-60095
TOP AND BOTTOM MOUNTS, ISOLATION MOUNTS, CABLE
ASSEMBLY A27W1, AND XTAL 0SC. A27A1)
A27A1 0860-0477 1 1 0SC-XTAL 10 MHz 28480 0960-0477
A27TW1 85680-60089 7 1 CABLE ASSEMBLY, 0SC OVEN PWR 28480 85680-50089
A28 NOT ASSIGNED
A29 5021-3287 2 1 HP-1B GROUND (PC BOARD ONLY) 28480 5021-3287
NOTE
SEE W45 (HP-1B CABLE ASSEMBLY) IN TABLE 4
UNDER THIS TAB
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TABLE4. MISCELLANEOUS PARTS (10F 2)

RF SECTION

Reference HP Part c Oty Description Mfr Mir Part
Designator Number D Code Number
AT1 11593A 9 1 50-OHM TERMINATION 28480 11593A
81 3160-0296 ] 1 FAN 115V 50-CFM 28480 3160-0296
B1 3160-0298 1 1 FAN 115V 60-CFM, 400 Hz {OPTION 400) 28480 3160-0298
C1 0180-2603 3 1 CAPACITOR-FXD 7200VF + 75— 10% S0VDC AL 28480 0180-2603
C2 0180-0453 g 3 CAPACITOR-FXD 8700UF + 75—~ 10% 40VDC AL 28480 0180-0453
C3 0180-0453 9 CAPACITOR-FXD 8700UF + 75— 10% 40VDC AL 28480 0180-0453
c4 0180-2782 1 1 CAPACITOR-FXD .05F + 75— 10% 15VDC AL 28480 0180-2782
Ch 0180-0453 g CAPACITOR-FXD 8700UF + 75— 10% 40VDC AL 28480 0180-0453
C6 0160-4065 8 1 CAPACITOR-FXD .1UF + 20% 250VDC PAP 28480 0160-4065
C7 0160-2636 2 2 CAPACITOR-FXD 470PF + 20% 3K VDC CER 28480 0160-2636
c8 0160-2636 2 CAPACITOR-FXD 470PF + 20% 3K VDC CER 28480 0160-2636
F1 2110-0007 4 1 FUSE 1A 250V SLOW-BLO 1.25 X .25 UL IEC 0470C 313001
F1 2110-0002 9 1 FUSE 2A 250V FAST-BLO 1.25X .25 UL IEC 04480 MDX-2
FL1 0960-0448 6 1 LINE MODULE FILTER (DOES NOT INCLUDE FLTMP1) 28480 0960-0448
FLIMP1 7120-7671 8 1 LABEL, LINE MODULE (50 — 60 Hz) 28480 7120-7671
FLIMP1 7120-7716 2 1 LABEL, LINE MODULE (50 — 400 Hz) (OPTION 400) 28480 7120-7716
FL1TB1 PART OF FL1 AND NOT SEPARATELY REPLACEABLE
J1 1251-7498 8 CONNECTOR 5-PIN F D SERIES (INTERCONNECT) 04506 DBM-5W58
J2 1ST LO OUT, PART OF W12 AND NOT SEPARATELY REPLACEABLE
J3 FREQ REFERENCE, PART OF W37 AND NOT SEPARATELY REPLACEABLE
Ja CONNECTOR, 50-PIN 50-WIRE BUS, PART OF W44 AND NOT
SEPARATELY REPLACEABLE
J5 1251-6835 5 CONNECTOR, 24-PIN HP-1B (PART OF W45) 28480 1251-6835
K1 0490-0618 5 RELAY 2C 24VDC-COIL 5A 115VAC 28480 0490-0618
S1 3101-0530 8 1 SWITCH: DPDT (TIME BASE INT/EXT) 05057 11A-1451
TB1 85662-20086 8 1 TERMINAL BOARD, PC 400 Hz CAP (OPTION 400) 28480 85662-20086
TB1C1 0170-0073 8 1 CAPACITOR-FXD 1UF + 10% 600VDC (OPTION 400) 28480 0170-0073
TBIMP1 85680-00051 3 1 BRACKET, TERMINAL BOARD/CAP (OPTION 400) 28480 85680-00051
T 9100-3946 2 1 TRANSFORMER: POWER 110V 60 Hz 28480 9100-3946
w1 85680-20100 9 CABLE ASSEMBLY, A5K1 TO ASAT1 28480 85680-20100
W2 85680-60088 6 CABLE ASSEMBLY (PANEL POWER) 28480 85680-60088
w3 85680-60101 4 CABLE ASSEMBLY, ASAT1 TO A23AT1 28480 85680-60101
W4 NOT ASSIGNED
W5 85680-20096 2 CABLE ASSEMBLY, A23A1 TO A23A4A1 28480 85680-20096
W6 85680-20097 3 CABLE ASSEMBLY, A23A4A1 TO A23A4A3 28480 85680-20097
w7 85680-20092 8 CABLE ASSEMBLY, A23AT2 TO A23A4A3 28480 85680-20092
w8 85680-20098 4 CABLE ASSEMBLY, A23A4A1 TO A23A4A4 28480 85680-20098
W9 85680-20093 9 CABLE ASSEMBLY, A23A6 T0 A23A5 28480 85680-20093
W10 85680-20095 1 CABLE ASSEMBLY, A23A5 TQ A23A4A4 28480 85680-20085
w11 NOT ASSIGNED
wit2 85680-60097 7 CABLE ASSEMBLY, COAX 90, A23A4A1 TO REAR PANEL J1 28480 85680-60097
(1ST LOOUT)
W13 85680-60090 0 CABLE ASSEMBLY, RF CONV POWER A23A4A2 TD A26 28480 85680-60090
(RIBBON CABLE)
W14 85680-60087 5 CABLE ASSEMBLY, YTO DVR, A22 TO A23A1 28480 85680-60087
(RIBBON CABLE)
Wwis 85680-60071 CABLE ASSEMBLY, COAX 7, A16 TO A23A6 28480 85680-60071
W16 85680-60083 1 CABLE ASSEMBLY, COAX 92, A23A3 TO A19 28480 85680-60083
w17 85680-60074 7 CABLE ASSEMBLY, COAX 80, A23A3 TO A9 28480 85680-60074
w18 85680-60072 8 CABLE ASSEMBLY, COAX 8, A11 TO A17 28480 85680-60072
w19 85680-60079 5 CABLE ASSEMBLY, COAX 85, A11 TO A21 28480 85680-60079
W20 85680-60075 1 CABLE ASSEMBLY, COAX 81, A9 TO A10 28480 85680-60075
w21 85680-60082 0 CABLE ASSEMBLY, COAX 89, A7 TO A10 28480 85680-60082
w22 85680-60076 2 CABLE ASSEMBLY, COAX 82, A10 TO A6 28480 85680-60076
w23 85680-60068 2 CABLE ASSEMBLY, COAX 4, A16 TO A8 28480 85680-60068
w24 85680-60080 6 CABLE ASSEMBLY, COAX 86, A18 TO A8 28480 85680-60080
W25 85680-60081 9 CABLE ASSEMBLY, COAX 87, A7 TO A18 28480 85680-60081
w26 85680-60067 1 CABLE ASSEMBLY, COAX 3, A16 T0 A6 28480 85680-60067
wa7 85680-60073 9 CABLE ASSEMBLY, COAX 9, A6 TO A17 28480 85680-60073
wag 85680-60077 3 CABLE ASSEMBLY, COAX 83, A20 TQ A21 28480 85680-60077
w29 85680-60078 0 CABLE ASSEMBLY, COAX B85, A18 TO A21 28480 85680-60078
W30 85680-60084 2 CABLE ASSEMBLY, COAX 96, A19 TO A20 28480 85680-60084
W3t 85680-60065 9 CA(BCLI-\ELAOSUSTEI;@I'M COAX 1, A16 TO FRONT PANEL A6 28480 85680-60065
uT)
W32 85680-60066 0 CABLE ASSEMBLY, COAX 2, A27 TO A16 28480 85680-60066
w33 85680-60070 6 CABLE ASSEMBLY, COAX 6, A17 TO REAR PANEL J1 PIN 5 28480 85680-60070
(COAX INTERCONNECT)
W34 85680-60063 7 CABLE ASSEMBLY, COAX 0, A22 TO REAR PANEL J1 PIN 4 28480 85680-60063
(COAX INTERCONNECT)
Wwis 85680-60064 8 CABLE ASSEMBLY, COAX 93, A22 TO REAR PANEL J1 PIN 3 28480 85680-60064
(COAX INTERCONNECT)
W36 85680-60085 3 CABLE ASSEMBLY, COAX 97, A20 TO REAR PANEL J1 PIN 1 28480 85680-60085
(COAX INTERCONNECT)
W37 85680-60069 3 CABLE ASSEMBLY, COAX 5, A16 TO REAR PANEL J3 28480 85680-60069
(TIME BASE IN/QUT)
W3s 85680-60099 9 CABLE ASSEMBLY, BIAS, A23A4A2 TO W41 28480 85680-60099
W39 85680-60091 1 CABLE ASSEMBLY, SHORT 83, A21 70 A21A1 28480 85680-60091
W40 85680-60092 2 CABLE ASSEMBLY, SHORT 84, A21 70 A21A1 28480 85680-60092
W41 85680-60098 8 CABLE ASSEMBLY, BIAS, A23A3 TO W38 28480 85680-60098
w42 PART OF ASAT1 AND NOT SEPARATELY REPLACEABLE
W43 85680-60056 8 CABLE ASSEMBLY, A5A1J1 TO A12P3 28480 85680-60056
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RF SECTION

TABLE4. MISCELLANEOUS PARTS (20F 2)

Reference HP Part C aty Description Mir Mir Part
Designator Number D Code Number
W44 5061-5466 7 ANALY BUS CBL AY (A15 CONTROLLER TO REAR PANEL. 28480 5061-5466
INCLUDES J4 AND W44P1)
W4a4P1 PART OF W44 AND NOT SEPARATELY REPLACEABLE
W45 5061-5465 6 HP-IB CABLE ASSEMBLY (A15 CONTROLLER TO REAR PANEL. 28480 5061-5465
INCLUDES A28, J5, W45P1, AND W45F2)
W45P1 1251-7759 4 CONNECTOR, 24-PIN, PART OF W45 28480 1251-7759
W45P2 0360-2165 6 CONNECTOR, 14-PIN, PART OF W45 28480 0360-2165
5061-0089 0 FRONT HANDLE KIT (CONTAINS A PAIR OF 5-1/4 INCH HiGH 28480 5061-0089
HANDLES AND NECESSARY HARDWARE)
5061-0077 5} RACK MOUNT KIT (CONTAINS A PAIR OF 5-1/4 INCH HIGH 28480 5061-0077
FLANGES AND NECESSARY HARDWARE)
5061-0083 4 RACK MOUNT KIT WITH FRONT HANDLES (CONTAINS A PAIR 28480 5061-0083
OF 5-1/4 INCH HIGH HANDLES, A PAIR OF 5-1/4 INCH HiGH
FLANGES, AND NECESSARY HARDWARE)
1434-0016 6 SLIDE ADAPTER KIT (CONTAINS A PAIR OF 20 INCH DEEP 28480 1494-0016
SLIDES AND NECESSARY HARDWARE}
5061-0086 7 RACK MOUNT KIT WITH FRONT HANDLES (CONTAINS A PAIR 28480 5061-0086
QF 10-1/2 {NCH HIGH HANDLES, A PAIR OF 10-1/2 INCH
FLANGES, AND NECESSARY HARDWARE (TO BE USED WITH
SLIDE ADAPTER KIT)
5061-2071 4 RACK MOUNT KIT FOR OPTION 913 (CONTAINS A PAIR 28480 5061-2071
OF 5-1/4 INCH HIGH FLANGES AND NECESSARY HARDWARE)
85680-90029 6 1 INFORMATION CARD, ENGLISH (MANUAL) 28480 85680-90029
85680-90030 1 1 INFORMATION CARD, ENGLISH (REMOTE) 28480 85680-90030
85680-90031 2 1 INFORMATION CARD, JAPANESE (MANUAL) 28480 85680-90031
85680-90032 3 1 INFORMATION CARD, JAPANESE (REMOTE) 28480 85680-90032
85680-90033 4 1 INFORMATION CARD, FRENCH (MANUAL) 28480 85680-90033
85680-90034 5 1 INFORMATION CARD, FRENCH (REMOTE) 28480 85680-90034
5061-2033 8 1 TRAY ASSEMBLY — INFORMATION PULL-OUT CARDS 28480 5061-2033

General Parts Listing
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RF SECTION

A5S1* AbBR1*  AbJ1* 6 5 AbJ2*  AbBJ3* AbJ4*

*REFERTO TABLE 1 UNDER THE A5 FRONT PANEL TAB FOR PART NUMBER INFORMATION,
**REFER TO THE GENERAL PARTS LISTING TAB FOR PART NUMBER INFORMATION,
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FIGURE 1. OVERALL INSTRUMENT PARTS IDENTIFICATION, FRONT AND REAR VIEW (1 OF 2)
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RF SECTION

General Parts Listing 9

HP Part C - Mmir Mir Part
om Number D Oty Description Code Number
1 85680-20125 8 1 Bezel, Front 28480 85680-20125
2 5061-0089 0 1 Kit, Front Handles 28480 5061-0089
3 85680-00049 3 1 Panel, Upper Dress 28480 85680-00049
4 5020-8803 6 1 Frame, Front 28480 5020-8803
5 85680-00048 2 1 Panel, Lower Dress 28480 85680-00048
5 85680-00025 5 1 Panel, Lower Dress (Option 001) 28480 85680-00025
6 5061-2033 8 1 Tray Assembly — Information Pullout Cards 28480 5061-2033
7 5020-8940 2 1 Lock Foot, Lower Right 28480 5020-8940
8 2360-0332 7 2 Screw, 6-32, .312-IN-LG PAN HD 28480 2360-0332
9 5040-7221 2 2 Foot, Lower Right/Left 28480 5040-7221
10 85680-20063 3 1 Support, PC, Rear 28480 85680-20063
11 86701-00007 1 1 Guard Fan 28480 86701-00007
12 2360-0219 9 2 Screw, 6-32, 1.375-IN-LG PAN HD 28480 2360-0219
13 2190-0018 5 2 Washer, LK 28480 2190-0018
14 1251-2942 7 2 Screw, 4-40 (includes nut & washer) 28480 1251-2942
15 85680-00007 3 1 Panel, Rear 28480 85680-00007
16 2510-0137 9 4 Screw, 8-32 PAN HD 28480 2510-0137
17 5020-8938 8 1 Lock Foot, Lower Left 28480 5020-8938
FIGURE 1. OVERALL INSTRUMENT PARTS IDENTIFICATION, FRONT AND REAR VIEW (2OF 2




RF SECTION
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FIGURE2. OVERALL INSTRUMENT PARTS IDENTIFICATION, RIGHT SIDE VIEW AND LEFT SIDE VIEW (1 OF 2)
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RF SECTION

HP Part C - Mir Mfr Part
ltem Number D Oty Description Code Number
1 1250-0780 5 1 Adapter, Coax Type N (m) to BNC (f) 90949 31-216-1020
2 5020-8803 6 1 Frame, Front 28480 5020-8803
3 5001-0439 8 2 Trim Strip 28480 5001-0439
4 5040-7201 8 2 Foot, Bottom 28480 5040-7201
5 1460-1345 3 1 Tilt Stand 28480 1460-1345
6 5060-9847 4 1 Cover, Bottom 18” 28480 5060-9847
7 5060-9857 6 1 Cover, Side 28480 5060-9857
8 5060-9835 0 1 Cover — 18” 28480 5060-9835
9 5040-7201 8 2 Foot, Bottom 28480 5040-7201
10 5040-7221 2 2 Foot, Rear 28480 5040-7221
11 5020-8938 8 1 Lock Foot, Lower Left 28480 5020-8938
12 5020-8940 2 1 Lock Foot, Lower Right 28480 5020-8940
13 2680-0172 1 2 Screw, 10-32, .375-IN-LG FL HD 28480 2680-0172
14 5040-7220 1 1 Cover, Strap Handle, Rear 28480 5040-7220
15 5060-9937 3 1 Cover, Side, Perf. 28480 5060-9937
16 5060-9804 3 1 Strap Handle Assy — 18” 28480 5060-9804
17 5040-7219 8 1 Cover, Strap Handle, Front 28480 5040-7219

FIGURE2. OVERALL INSTRUMENT PARTS IDENTIFICATION, RIGHT SIDE VIEW AND LEFT SIDE VIEW (2 OF 2)
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*REFER TO TABLE 1 UNDER THE A23 RF CONVERTER TAB FOR PART NUMBER INFORMATION,
**REFER TO THE GENERAL PARTS LISTING TAB FOR PART NUMBER INFORMATION.
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(77 PLACES)
4

FIGURE 3. RF SECTION PARTS IDENTIFICATION, BOTTOM VIEW (1 OF 2)
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RF SECTION

HP Part C - Mir Mir Part
ltem Number D Oty Description Code Number
1 2510-0195 9 2 Screw, 8-32, .375-IN-LG 100 DEG 28480 2510-0195
2 5020-8837 6 2 Strut, Corner, 18” 28480 5020-8837
3 85680-00005 1 1 Cover, Controller 28480 85680-00005
4 2200-0107 6 | 77 Screw, 4-40, .375-IN-LG, PAN HD 28480 2200-0107
5 2200-0147 4 2 Screw, 4-40, .5-IN-LG, PAN HD 28480 2200-0147
6 3050-0105 6 2 Washer, FL for Screw (5) 28480 3050-0105
7 2190-0003 8 2 Washer-LK for Screw (5) 28480 2190-0003
8 1400-0017 4 2 Clamp-Cable .312-Dia, .375-Wide 28480 1400-0017
9 85680-00034 6 1 Shield, Controller 28480 85680-00034
10 85680-00037 9 1 Top Mount, Timebase 28480 85680-00037
11 1520-0094 7 1 Isolation Mount 28480 1520-0094
12 2510-0192 6 2 Screw, 8-32, .25-IN-LG 100 DEG 28480 2510-0192
13 2360-0116 5 3 Screw, 6-32, .312-IN-L.G 82 DEG 28480 2360-0116
14 5020-8803 6 1 Frame, Front 28480 5020-8803
15 85680-20125 8 1 Bezel, Mainframe 28480 85680-20125
16 85680-20056 4 1 Shielding Box 28480 85680-20056
17 2360-0196 1 2 Screw, 6-32, .375-IN-LG, 100 DEG 28480 2360-0196
18 2190-0018 5 2 Washer, LK for Screw (17) 28480 2190-0018
19 3050-0010 0 2 Washer, FL for Screw (17) 28480 3050-0010
20 85680-00033 5 1 Cover, Frequency Control 28480 85680-00033
21 85680-00006 2 1 Shield, Frequency Control 28480 85680-00006
22 85680-00019 7 1 Cover, Capacitor 28480 85680-00019
23 85680-00022 2 1 Guide, Rectifier Board 28480 85680-00022
24 85680-20072 0 1 Frame, Rear 28480 85680-20072
25 85680-20066 6 3 Guide, PC Board 28480 85680-20066
26 86701-00007 1 1 Guard, Fan 28480 86701-00007
27 85680-00032 4 1 Shield, Power Xstr 28480 85680-00032
28 2360-0115 8 1 Screw, 6-32, .312-IN-LG, PAN HD 28480 2360-0115

FIGURE3. RF SECTION PARTS IDENTIFICATION, BOTTOM VIEW (2 OF 2)
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*REFERTO TABLE 2 UNDER THE A25 RECTIFIER AND A26 MOTHERBOARD TAB FOR PART NUMBER INFORMATION.
**REFER TO THE GENERAL PARTS LISTING TAB FOR PART NUMBER INFORMATION,

FIGURE 4. RFSECTION PARTS IDENTIFICATION, TOP VIEW (1 OF 2)
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RF SECTION

HP Part C . Mir Mfr Part
Item Number D Oty Description Code Number

1 5020-8803 7 1 Frame, Front 28480 5020-8803
2 2360-0116 5 3 Screw, 6-32, .312-IN-LG 82 DEG 28480 2360-0116
3 2510-0192 6 2 Screw, 8-32, .25-IN-LG 100 DEG 28480 2510-0192
4 2200-0107 6 | 86 Screw, 4-40, .375-IN-LG PAN HD 28480 2200-0107
5 2360-0113 2 6 Screw, 6-32, .25-IN-LG PAN HD 28480 2360-0113
6 5020-8837 6 2 Strut, Corner, 18” 28480 5020-8837
7 2510-0195 9 2 Screw, 8-32, .375-IN-LG 100 DEG 28480 2510-0195
8 85680-20072 4 1 Frame, Rear 28480 85680-20072
9 2360-0117 6 1 Screw, 6-32, .375-IN-LG PAN HD 28480 2360-0117
10 86701-00007 1 1 Guard, Fan 28480 86701-00007
11 2360-0360 1 2 Screw, 6-32, .438-IN-LG 100 DEG 28480 2360-0360
12 2360-0333 8 3 Screw, 6-32, .25-IN-LG 100 DEG 28480 2360-0333
13 2680-0099 1 10 Screw, 10-32, .375-IN-LG PAN HD 28480 2680-0099
14 2190-0011 8 10 Washer, LK for Screw (13) 02440 1022

15 85680-00031 3 1 Shield, Power Supply 28480 85680-00031
16 2200-0103 2 1 Screw, 4-40, .25-IN-LG PAN HD 28480 2200-0103
17 85680-00001 7 6 Bracket, Motherboard Mount 28480 85680-00001
18 2360-0115 4 3 Screw, 6-32, .312-IN-LG PAN HD 28480 2360-0115
19 85680-20062 2 1 Support, Motherboard 28480 85680-20062
20 1600-0367 7 4 Lock Link 28480 1600-0367
21 2360-0330 5 8 Screw, 6-32, .188-IN-LG PAN HD 28480 2360-0330

FIGURE4. RF SECTION PARTS IDENTIFICATION, TOP VIEW (2 OF 2)
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RF SECTION

FIGURES. RF SECTION PARTS IDENTIFICATION, FRONT PANEL (1 OF 4)
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RF SECTION

HP Part C . Mfr Mir Part
Item Number | D |QV Description Code Number
1 50410706 | 6 | 5 | Key, 28480 | 5041-0706
2 50410712 | 4 | 1 | Key, 28480 5041-0712
3 50410938 | 6 | 1 | Key, ED 28480 |  5041-0938
4 50410716 | 8 | 1 | Key, 28480 | 50410716
5 5041-0692 | 9 | 1 | Key, 28480 | 5041-0692
6 504107117 | 9 | 1 | Key, 28480 |  5041-0717
7 5041-0608 | 5 | 1 | Key, 28480 |  5041-0698
8 03702992 | 8 | 1 | Knob, Round 28480 | 0370-2992
9 50410725 | 9 | 1 | Key, 28480 |  5041-0725
10 50410673 | 6 | 1 | Key, 28480 |  5041-0673
11 50410674 | 7 | 1 | Key, 28480 |  5041-0674
12 50410751 | 1 | 1 | Key, 28480 | 5041-0751
13 5041-0748 | 6 | 1 | Key, @ 28480 | 5041-0748
14 50410752 | 2 | 1 | Key, 28480 |  5041-0752
15 50410749 | 7 | 1 | Key, @ 28480 | 5041-0749
16 50410753 | 3 | 1 | Key, @ 28480 |  5041-0753
17 50410727 | 1 | 1 | Key, 28480 |  5041-0727
18 50410750 | 0 | 1 | Key, @ 28480 |  5041-0750
19 50410728 | 2 | 1 | Key, 28480 | 50410728
20 50410729 | 3 | 1 | Key, 28480 | 5041-0729
21 5041-0828 | 3 | 1 | Key, @ 28480 |  5041-0828
22 5041-0730 | 6 | 1 | Key, 28480 |  5041-0730
23 5041-0757 | 7 | 1 | Key, 28480 |  5041-0757
24 50410827 | 2 | 1 | Key, @ 28480 |  5041-0827
25 5041-0755 | 5 | 1 | Key, O 28480 |  5041-0755
26 50410826 | 1 | 1 | Key, @ 28480 | 5041-0826
27 5041-0754 | 4 | 1 | Key, @ 28480 |  5041-0754
28 50410318 | 3 | 2 | Key,Signallnput () 28480 | 5041-0318
29 50410669 | 0 | 1 | Key, 28480 |  5041-0669
30 5041-0675 | 8 | 1 | Key, 28480 |  5041-0675
31 50410668 | 9 | 1 | Key, 28480 |  5041-0668

FIGURES. RFSECTION PARTS IDENTIFICATION, FRONT PANEL (2 OF 4)
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RF SECTION

HP Part c - Mir Mir Part
Item Number D Oty Description Code Number

32 50410756 | 6 | 2 | Key, @ @ 28480 5041-0756
33 85680-00048 2 1 Panel, Front Lower Dress 28480 85680-00048
33 85680-00025 5 1 Panel, Front Lower Dress (Option 001) 28480 85680-00025
34 50410937 | 5 | 1 | Key, 28480 5041-0937
35 50410718 | 0 | 1 | Key, 28480 5041-0718
36 50410715 | 7 | 1 | Key, 28480 5041-0715
37 50410714 | 6 | 1 | Key, 28480 5041-0714
38 50410720 | 4 | 1 | Key, 28480 5041-0720
39 50410711 | 3 | 1 | Key, 28480 | 50410711
40 50410721 | 5 | 1 | Key, 28480 5041-0721
a1 50410710 | 2 | 1 | Key, 28480 |  5041-0710
42 50410775 | 9 | 1 | Key, 28480 5041-0775
43 50410709 | 9 | 1 | Key, 28480 5041-0709
a4 50410095 | 6 | 1 | Key, () 28480 |  5041-0095
45 5041-0726 | 0 | 1 | Key, 28480 5041-0726
46 50410708 | 8 | 1 | Key, 28480 | 50410708
a7 50410707 | 7 | 1 | Key, 28480 | 5041-0707
48 06240203 | 9 | 1 | Screw,4-40, .312-IN-LG, 82 DEG FL HD 28480 0624-0203
49 85680-00011 | 1 | 1 | Panel, Sub Upper 28480 | 85680-00011
1 85680-20125 | 8 | 1 | Bezel, Front 28480 | 85680-20125
2 85680-00013 | 1 | 1 | Bracket, Attenuator 28480 | 85680-00013
3 2200-0105 | 4 | 11 | Screw, 4-40, .312-IN-LG PAN HD 28480 | 2200-0105
4 0510-1148 | 2 | 4 | Retainer, Push-On 28480 | 0510-1148
5 22000147 | 4 | 1 | Screw, 4-4), .500-IN-LG PAN HD 28480 | 2200-0147
6 2190-0003 | 8 | 1 | Washer, LK for Screw (5) 28480 |  2190-0003
7 3050-0105 6 1 Washer, FL for Screw (5) 28480 3050-0105
8 14000619 | 8 | 1 | Clamp, Cable 05683 | 5/16-HFR
9 85680-00009 | 5 | 1 | Panel, Sub Lower 28480 | 85680-00009
10 0520-0136 | 0 | 1 | Screw 2-56, .625-IN-LG PAN HD 28480 | 0520-0136
11 22000111 | 2 | 1 | Screw, 4-40, .5-IN-LG PAN HD 28480 | 2200-0111
12 22000103 | 1 | 1 | Screw, 4-40, .25-IN-LG PAN HD 28480 | 2200-0103
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RF SECTION

A5K1*
(INPUT A5A2*
RELAY) (RPG)
ABAT1*
(INPUT ABA1*
ATTENUATOR) ASJ5* wa42**  ABA1J1* (KEYBOARD)

3
{11 PLACES)

B

{4 PLACES)

52617)18)

Wi** AbA4* [) ADAS* ABJ2*  W2** A5DS2* g A5R1* A5DS1*
(SIGNAL (INPUT (PROBE {INSTR {AMPTD (STANDBY)
INPUT 2) SELECT) | POWER) CHECK I) CAL)
ABA3* AbDS3* ASJ1* ABS1*
(SIGNAL (INSTR (CAL {LINE)
INPUT 1) CHECK i) OUTPUT)

*REFER TO TABLE 1 UNDER THE A5 FRONT PANEL TAB FOR PART NUMBER INFORMATION,
**REFER TO THE GENERAL PARTS LISTING TAB FOR PART NUMBER INFORMATION,

FIGURES. RF SECTION PARTS IDENTIFICATION, FRONT PANEL (4 OF 4)
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RF SECTION

Comb GENETator . ... ... A23A6
Controller ... ... AlS
First Converter . oo e e e e A23A2
First LODistribution . . ... A23A4
Frequency Control . ... ... o A22
Frequency Counter . ... ... o Al7
Front Panel . ... AS
Input Select ... ... ASAS
Keyboard Assembly ........ ... . ASAIl
Motherboard . . ... .. A26
Pllot First CONVErter . ... .. ..uuun ettt e A23AS
Pilot Second IF Amplifier ............ .. . A9
Pilot Third Converter ............ ..o AlO
ReCtIer . . o A25
RE Converter . ... A23
RF Section Interface . ........... Al2
Second CONVETIEr . ..ottt e e e e e e A23A3
Second IF Amplfier ... ... oo Al9
STANDBY/ON SWitCh .. ... ASS1
Third Converter . ....... .. e A20
TIMeE Base . . ..o A27
Voltage Regulator . ... ... A24
YIG-Tuned Oscillator . .......... . A23A1
YIG-Tuned Oscillator Phase Lock . ... ... A6
20MHz Reference ... Al6
50 MHz Voltage-Tuned Oscillator ........... ... i, All
249 MHz Phase Lock .. ... o A8
249 MHz Phase Lock Oscillator . .......... .. ..., A7
275 MHz Phase Lock .. .o A2l
275 MHz Phase Lock Oscillator . .......... ... Al8
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HEWLETT-PACKARD SALES AND SERVICE OFFICES

To obtain servicing information or to order replacement parts, contact the nearest Hewlett-Packard
Sales and Service Office listed in the HP Catalog, or contact the nearest regional office listed below:

IN THE UNITED STATES

CALIFORNIA
P.O. Box 4230
1421 South Manhattan Avenue
Fullerton 92631

GEORGIA
P.O. Box 105005
2000 South Park Place
Atlanta 30339

ILLINOIS
5201 Toliview Drive
Rolling Meadows 60008

NEW JERSEY

W. 120 Century Road
Paramus 07652

IN CANADA

Hewlett-Packard (Canada) Ltd.

17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec H9J 2M5

IN FRANCE

Hewlett-Packard France
F-91947 Les Ulis Cedex
Orsay

IN GERMAN FEDERAL REPUBLIC

Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140
D-6000 Frankfurt 56

IN GREAT BRITAIN

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

IN OTHER EUROPEAN COUNTRIES

SWITZERLAND
Hewlett-Packard (Schweiz) AG
29 Chemin Chateau Bloc
CH-1219 LeLignon-Geneva

IN ALL OTHER LOCATIONS

Hewlett-Packard Inter-Americas
3200 Hillview Avenue
Palo Alto, California 94304




