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SAFETY SYMBOLS

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

JAN

' CAUTION |

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, it
not correctly performed or adhered to, could result in damage to or destruction
of the instrument. Do not proceed beyond a CAUTION sign until the indicated
conditions are fully understood and met.

'The WARNING sign denotes a hazard. It calls attention to a procedure which,
if not correctly performed or adhered to, could result in injury or loss of life.
Do not proceed beyond a WARNING sign until the indicated conditions are
fully understood and met.

GENERAL SAFETY CONSIDERATIONS

WARNING |

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

WARNING I

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

CAUTION

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure its primary
power circuitry has been adapted to the voltage of the ac power source.
Failure to set the ac power input to the correct voltage could cause damage
to the instrument when the ac power cable is plugged in.
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HP 8566B SPECTRUM ANALYZER
DOCUMENTATION OUTLINE

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

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

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

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

Contents:

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

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

Contents:

Electrical performance testing and adjustment procedures.

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

Contents:

IF-Display Section and RF Section service information.
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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.
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Phase lock loop operation, start frequency tuning equations, and phase
lock troubleshooting.
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RF SECTION

RF SECTION GENERAL INFORMATION
SERVICE

INTRODUCTION

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

SERVICE SHEETS

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

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

Comyponent Location Hiustration

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

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

REPLACEMENT PROCEDURES

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

AS Front Panel
Front Panel Removal and Repair

A6 RF Module
A6 RF Module Replacement
AG6A1 Coaxial Switch and A6A17 300
MHz BPF Replacement
A6A2 RF Attenuator Replacement
A6A4 Second Converter Replacement
ABAG First Converter Replacement
AG6A1S 3.6 GHz BPF, A6Al6 1.5 GHz
LPE and A6A18 LPF Replacement

A6A3 Last Converter
A6A3 Last Converter Replacement

A6A7 YTX Current Driver/A6A5 ACLU/
ABABYTX
A6AS5 Amplifier/Coupler/Load Unit
(ACLU) Replacement
A6A7 YTX Current Driver Replacement
ABARYTX Replacement

ATM/N-Reference/A22 10 MHz Frequency
Standard

A7 M/N-Reference Replacement

A22 10 MHz Standard Replacement

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

A1l YTO Loop
All YTO Loop and AllA3 YTO
(2.0-6.2 GHz Oscillator) Replacement

A17 Positive Regulator
RF Section Internal Fuse Replacement

A18 Negative Regulator
RF Section Internal Fuse Replacement

MAJOR ASSEMBLY AND COMPONENT LOCA-
TIONS

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

TROUBLESHOOTING

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

Instrument Level
Signature Analysis Description
Spectrum Analyzer Overall Troubleshooting

General Information 1



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

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

All assemblies are indexed by tab except for the ones
listed below. The index tab they can be found under
is also listed,

PRINTED CIRCUIT BOARD EDGE CONNEC-
TOR CONTACT CLEANING

MATERIALS:

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

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

= Si‘nﬁn_{"ree work station,

Teetaw T LD DL

PROCEDURE;

I. 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.

HE SEGHUN

CAUTiON‘?

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

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

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

SIGNATURE ANALYSIS

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

HF-1B ADDRESS SELECTION

The HP-1B address for the HP 8566B is preset at the
factory by means of a five-segment binary switch
located on the A15 Processor Assembly. This switch
is set to the binary number 11111 which corresponds
to a decimal equivalent of 31. The number 31 is a
special instruction code that commands the instru-
ment to use the last input address stored in memory.
This stored HP-IB address is ASCII 2R (decimal 18)
and determines the address to be used on “power
up-”

TABLE1. ASSEMBLY LOCATIONS

Assembly iLocation
A29 AlS Controller
A24 General Parts Listing
A0A9 General Parts Listing
Tl AS8 Rectifier/A9 Power Line Module

2 General Information
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RF SECTION

The HP-IB address may be changed to any of the indicated in the table. The five-segment switch is

. addresses listed in Table 2 by resetting the HP-IB illustrated in Figure 1 and is shown in its preset posi-

* address switch to correspond to the binary equivalent tion {decimal 31).
of the desired ASCII character or decimal value as

TABLE2, CROSS-REFERENCE BETWEEN ASCH, DECIMAL, AND BINARY ADDRESS CODES

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

AB A% Ad A3 A2 At
SWITCH IN

DOWN POSITION

= LOGIC 1 ¥ 1
INDICATES SWITCH /] 0O
IN DOWN POSITION

FIGURE1. HP-B ADDRESS SWITCH {SHOWN IN FACTORY PRESET POSITICN)

General Information 3



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 fong as the instrument memory
has power from either the ac line or the internal bat-
tery. However, if this stored address is lost, the
default address is the factory preset decimal 18
(ASCIH 2R). For additional information on the HP-
IB address, refer to the Operating and Programming
Manual.

STORAGE AND SHIPMENT
Envircnment

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

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

(50,000 feet)

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

Original Packaging

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

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

4 General Information

Hi SEUTION

sections must be separated and packaged in separate

containers. The quantity of packaging materials in

Figure 2 is for only one instrument section.

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

Other Packaging

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

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

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

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

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



RF SECTION

NOTE

FRONT HANDLES MUST BE
MOUNTED FOR SHIPMENT.

HP Part C - Manutacturer Iiir. Part

Item Number 0 Oty Description Cods Number
4 9211-4487 3 i Outer Box 28480 9211-4487
2 5180-2319 5 2 Inner Foam Pad 28480 5180-231%
3 5180-2320 8 1 Inner Box 28480 5180-2320

FIGURE 2. PACKAGING FOR SHIPMENT USING FACTORY PACKAGING MATERIALS

General Information




TABLE3. RECOMMENDED TEST EQUIPMENT (1 OF 3)

HE SEGHION

Instrument Critigai Speciﬁcatipng foy Recommented
Equipment Substitution Model
SIGNAL
SOURCES
Synthesized Frequency: 10 MHzto 21 GHz HP 8340A
Sweeper Output Power:  + [0 dBm maximum {eveled <13.5 GHz)
+ 3 dBm maximum (leveled)
Aging Rate: <1x10-*/day
Spurious Signals: < -- 35 dBc (<7 GHz)
<—25dBc (<20 GHgz)

Amplitude Modulation: dc to 100 kHz

Leveling: Internal, External Power Meter
Signal Frequency: 20— 800 MHz HP 8640B, Opt. 002
Generator SSB Phase Noise:  >130 dB below carrier at 20 kHz away

Stability: <10 ppm/10 min.

(HP 8340A may be substituted)
ANALYZERS
Spectrum Frequency: 0.1 to 100 MHz HP 8553B/8552B
Analyzer Resolution Bandwidth; 10 Hz 41T

Frequency Span: 20 Hz
Spectrum Frequency: .04 to 325 MHz HP §557A/853A
Analyzer
Spectrum Frequency: 100 to 1500 MHz HP 8558B/853A
Analyzer
Signature No known substitute. Provides preferred method for HP 5005A/B
Analyzer troubleshooting digital circuitry.
COUNTERS
Microwave Frequency: 10Hzto 21 GHz HP 5343A
Frequency Sensitivity: —33 dBm (<12 GHz)
Counter ~23dBm (<21 GHz)
Frequency Frequency: .021t020GHz HP 5340A
Counter Sensitivity:  —30dBm

(HP 5343A may be substituted)
GSCILLOSCOPE
Oscilloscope Frequency: 100 MHz HP 1741A

Sensitivity: 005 V/Div

Dual Channel:  Third Channel Trigger View

Digplay Storage
Probe 10:1 Divider, compatible with oscilloscope HP 1004D
{2 required)

6 General Information
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RF SECTION

TABLE3, RECOMMENDED TEST EQUIPMENT 2 0F 3)

instrument Critical Specifications for Recommended
Equipment Substitution Model

METERS
Digital Resolution: 0.1 mV HP 3456A
Voltmeter Range: Oto100Vde

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

HP-IB Compatible
Power Frequency: .0f to 18 GHz HP B481A
Sensor Compatible with HP 436A Power Meter
Power Frequency: 50 MHz to 26.5 GHz with APC (m) Connector HP 8485A
Sensor Compatible with HP 436A Power Meter
Power Range: —20to +10dBm HP 432A
Meter Accuracy: +0.02dB
Thermistor Frequency: 18to 22 GHz HP K486A
Mount Compatible with HP 432A Power Meter
Thermistor Frequency: 10MHzto 18 GHz HP 84788
Mount Compatible with HF 432A Power Meter
ATTENUATORS
10 dB Step Steps: 10dB from0to S0dB HP 355D-H8§9
Attenuator Frequeney: 5to 100 MHz

Calibrated to uncertainty error of #(0.02dB + 0.01

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

1 dB Step Steps: 1dBfrom0to 10dB HP 355C-H25
Attenuator Frequency: 20to 100 MHz

Calibrated to uncertainty error of +(0.02dB + 0.01

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

SPECIAL
DEVICES
Display
Adjustment Required for preliminary display adjustments HP 85662-60088
PC Board '
CABLES
Cable Assembly Frequency Range: 200 Hzto 22 GHz HF 3061-1086

SMA Male Connectors
Length: 61 cm (24 inches)
SWR: <l.4at22GHz

General Information 7




RF SECTION

TABLES. RECOMMENDED TESTEQUIPMENT 30F 3)

Critical Specifications for Recommended

Instrument Equipment Substitution Model
CABLES (Cent’d)
Test Cable
2 required) BNC (m) to SMB Snap-On () HP 85680-60093
Test Cable SMB Snap-On () to SMB Snap-On () HP 85662-60042
ABAPTERS
Adapter Type N (f) to BNC (m) HP 1250-0077
Adapter SMB Snap-On (m) to SMB Snap-On (m) HP 1250-0669
BGARD
EXTENDERS

*
Extend.er PC Board: 36 contacts; 2 rows of 18 HP 08505-60042
(2 required)
Extender*® PC Board: 30 contacts; 2 rows of 13 HP 08505-60041
Extender PC Board: 20 contacts; 2 rows of 10 HP 83680-60028
Extender PC Board: 12 contacts; 2 rows of 6 HP 08503-60109
Extender* A12 RF Section Interface Extender (for Signature HP 85660-60114

Analysis)

Extender” PCBoard: 50 contacts; 2 rows of 25 HP 85680-60034
(2 required)

#
Extender PC Board: 44 contacts; 2 rows of 22 HP 08565-60107
(2 required)
PC Board PC Board extracting tool HP 03950-4001
Extractor
* Part of Service Accessories

8 General Information



RF SECTION

- Mir. Part c

Item Gty Description Number D
i | Extender Board: A12 RF Section Interface 83660-60114 5
2 1 PC Board: Display Adjustment Test 85662-60088 4
3 2 Extender Board: 36 contacts; 2 rows of 18 08505-60042 8
4 2 Extender Board: 50 contacts; 2 rows of 25 85680-60034 2
5 2 Extender Board: 44 contacts; 2 rows of 22 08565-60107 8
4] 1 Extender Board: 30 contacts; 2 rows of 15 08505-60041 7
7 2 Cable: 4-foot long; BNC to SMB snap-on 85680-60093 3
8 1 Adapter: SMB snap-on male to SMB snap-on male 1230-0669 9

FIGURE3. SERVICE ACCESSCRIES, HP PART NUMBER 08566-60001

Generai Information 910
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RF SECTION

GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK D1AGRAMS

BASIC COMPONENT SYMBOLS

7
CH VARIRLE RESISTOR: C¥ INDICATES LIGHT-EMITTING DI0DE
f CLOCKWISE ROTATION OF BHAFT
@ HOVES WIPER TOWARDS LOCATION
) PIN DIODE
THEAHISTOR
TRIAC

ELECTROLYTIC CAPACITOR

e
STEP RECOVERY DIODE
- VARTABLE CAPAGITOR

. PRl
0\0 0R 0}"0 SLIDE, TOGGLE, OR AOCKER SWITCH

y C
FEEDTHROUSH CAPACITOR SCR ($ILICON CONTROLLED RECTIFIER]

TRANSISTOR, PNP

TOROIDAL TRANSFORMER
TRANSBISTOR, NPN

JUNCTION-FET, N~CHANNEL
10 RELAY

JUNCTION-FET, P-CHANNEL

HOS-FET, N-CHANNEL

‘@— SURFACE ACGUSTIC WAVE [SAW)
7 FEARITE BEAD
sl

PUSHBUTTON SWITCH

3|k
b EObe@BOOOI

- MOS-FET, P-CHANNEL
i~ CRYSTAL INDICATES A FACTORY SELECTED COMPONENT
SPEAKER INDICATES SHIELDING CONDUCTOR FOH CABLES
-5 P INDICATES A PLUB-IN CONNECTION
i BENERAL PURPOSE DIODE B INDICATES A SOLDERED OR MECHNICAL
CONNECTION
) . INDICATES A SINGLE PIN OF A PC BOARD
—{§y—  BREAKDOWN DIODE: ZENER E— EDBE CONNECTOR
CONNECTION SYMBOL INDICATING A JACK
n—éifa—— SCHOTTKY DI0DE & {EXCEPT FOR PC BOARD EDBE CONNECTORS)
3 CONNEDTION SYMBOL INDICATING & PLUB

—@——- VARACTOR DIDDE (VARICAP} [EXCEPT FOR PC BOARD EDGE COMNECTORS)

FIGURES, GRAFHIC SYMBOLS (10F 2)

General Information 13



HE SECTION

GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK D|AGRAMS

BASIC COMPONENT SYMBOLS (CONT'D)

EARTH GROUND SYMBOL

1[}——-

INSTRUMENT CHASSIS GROUND, MAY HE
§55322§25¥TFS?£¥T%GSS§EA§BQ%§E§¥AT§UA é' AGCCOMPANIED BY A NUMBER OR LETTER TO
TERMINAL PROVIDED FOR TEST PAOBE. SPECIFY A PARTICULAR GROUND.

TESY POINT: TERMINAL PROVIDED FOA TEST
PROBE CONNECTION

INDEICATES WIRE OR CABLE COLOR CODE. COLOA a

CODE SAME AS RESISTOR COLOR CODE. FIRST ~ SCREWDRIVER ADJUSTMENT
RUMBER INDICATES BASE COLOH, SECOND

AND THIRD NUMBERS INDICATE COLORED STRIPES.

JUMPER WIRE Q. PANEL CONTROL

COMMONLY USED ASSEMBLY AND CIRCUIT SYMBOLS

T
OSCILLATOR, RPG (ROTARY PULSE GENERATOR} ——Céb—— TRANSMISSION LINE

FAN MOTOR ::{::::::>—— OP AMP

- HIXER -—{::erw INVERTER, BUFFER

@
5553

FIGURES. GRAPHIC SYMBOLS [20F 2)

14 General Information



RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS

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

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

may be data or control inputs; the outputs are data outputs.

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

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

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

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

BASIC LOGIC SYMBOLS

Distinctive-Shape Symbols

Amplifier/Buffer

AND Gate E_—

FIGURES. SCHEMATIC SYMBOLS FGR DIGITAL INTEGRATED CIRCUITS (1 OF §)

General Information 15



RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d)

OR Gate EXCLUSIVE OR Gate

Schmitt Trigger

D

D —

Rectangular Symbols

General Logic Element

NOTE
* The asterisk indicates where the function
fabel is placed
*
Control Block Logic Elements with
Common Control Block
NOTE

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

I . -l . I_ block,

18

FIGUREG. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (20F 8)

General Information




RF SECTION

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

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

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

ACTIVE PERIOD

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

—> ot ACTIVE PERICD

——

— g ACTIVE PERIOD

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

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

! TRAILING-EDGE ACTIVATED outputs are

FIGURES. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (3OF 8)

General Information 17



RF SECTION

level is the LOW or O-state.

FUNCTION LABELS

)X
>

b G
XMAX i Y
AT

ALU
CTR
DEMUX
FF

MUX
RAM
REG
ROM
SAR

SR

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d)

NOTE

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

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

FIGURES. SCHEMATIC SYMBOLS FOR DIGTAL INTEGRATED CIRCUITS (4 OF 8)
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RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CiRCUITS (Cont'd)

LINE LABELS
i SHIFT LEFT (OR UP)
e SHIFT RIGHT (OR DOWN)
+1 COUNT UP
—1 COUNT DOWN
=0, 1 BORROW OUTPUT
=9,+1 CARRY OUTPUT (DECIMAL COUNTER)
=15 +1 CARRY QUTPUT (BINARY COUNTER)
An nTH ADDRESS BIT (ROM, RAM)
C CLOCK INPUT
D 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 I-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)
5 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 QUTPUT OR /O
3-ST gglha_cg:d by ) 3-STATE
ction fabel)

FIGURES. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (5 OF 8)

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) of a data or address
word.

ta

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

Triple 2-Channel Multiplexer

||

A

B Letters are used to relate control inputs to logic
c elements. The numerals 0 and 1 indicate O-state
—! MUX r and I-state, respectively, and relate the position
0 of a “switch™ to the logic state of the corres-

T“'\,__W ponding control line.

MA

““v\._w
i

B
G

0
1

]

T“‘"\.__m._.___

] c

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
gxamples are:

Two inputs Three inputs
e ANDed to gated to
— & R produce a produce a
reset trigger
| DINE c—
—== A 1L

FIGURES. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (6 OF 8)
20 General Information



RF SECTION:

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 examples are:

2-Bit Register

1C Symbol Equivalent
a G1 - L
b —]
& S
) neo [ a [:)’_ e b
—  d
b ——18 &> s o &
. ¢ — FE b—o
c ——18
O——-w
2-to-4-Line Decoder
— 2
a GJ — 2
] x—ev [ ] x—sY [
o o
J1 oo
e
J2 Deemm
J3 2 @O—“
3 & p—
a

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

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS {Cont'd)

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

Counter with
3-State Outputs 3-State Buflers

W>C
— F1 $
— IR
3ST /?/ UGA
1 em [
1 F\
21— V‘f/UGB o
4) 1p— \\
E
8) 1 p—— /{ U6C

WEIGHTING OF INPUT AND OUTPUT LINES

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

WEIGHTING OF FLIP-FLOPS

When the position of a flip-flop in an array is significant (as in counters and shift registers),

the flip-flop is labelled with its decimal weight. An example is the “Counter with 3-State
Outputs” shown above.

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

SIGNATURE ANALYSIS DESCRIPTION

GENERAL DESCRIPTION

This instrument has been designed to incorporate signature analysis. Troubleshooting the instrument using
signature analysis requires the use of an HP Model 5005A, 50058, or 50068 Signature Analyzer. The signature
analyzer is a service tool that receives signals via a probe from the circuit under test, compresses them, and
displays the result in the form of a digital signature that corresponds to specific data nodes in the circuit under
test. For a complete description of signature analyzer operation, refer to the HP 5005A, 5005B, or 5006B
Signature Analyzer Operating and Service Manual.

Signature Analysis Troubleshooting Diagrams are included with the service sheets for the Al2 Front-Panel
Interface and A15 Controller assemblies. Refer to the following Signature Analysis Troubleshooting Instruc-
tions as a guide for the use of the Signature Analysis Troubleshooting Diagram.

Signature Analysis Description 1



R SECTION

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

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

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

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

5. Probe every point indicated by the green line.

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

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

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

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

2 Signature Analysis Description
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RF SECTION

TABLE 1. TROUBLESHOOTING INDEX{1 OF 2)

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

Al Display Section Block Diagram 2
Error Correction Routine Spectrum Analyzer Overall Troubleshooting 1
RF Section Digital (includes A3 Digital Storage Block Diagram 2
INSTR CHECK LEDs) RF Section Digital Troubleshooting Block Diagram 1
A15 Controller i
Special Messages Spectrum Analyzer Overall Troubleshooting i
Sweep System Spectrum Analyzer Overall Troubleshooting 1
AlA1 Keyboard A12 Front-Panel Interface 1
A3 Digital Storage Spectrum Analyzer Overall Troubleshoofing 1
A3 Digital Storage Block Diagram 2
A3A1 Trigger* Spectrum Analyzer Overall Troubleshooting (Sweep System} 1
A3 Digital Storage Block Diagram 2
A3A2 Intensity Control* Al Display Section Block Diagram 2
A3 Digital Storage Block Diagram 2
A3A3 Line Generator* Al Display Section Block Diagram 2
A3 Digital Storage Block Diagram 2
A3A4 Memory Al Display Section Block Diagram 2
A3 Digital Storage Block Diagram 2
AJ3AS Data Manipulator
A3A6 Main Control A3 Digital Storage Block Diagram 2
A3AT Interface
A3AS8 Analog-Digital Converter* |  Spectrum Analyzer Overall Troubleshooting (Sweep System) 1
Al Display Section Block Diagram 2
A3 Digital Storage Block Diagram 2
A3A9 Track and Hold* Spectrum Analyzer Overall Troubleshooting 1
(Diagnostic Functions)
Al Display Section Block Diagram 2
A3 Digital Storage Block Diagram 2

Overali Troubleshooting

1



TABLE1. TROUBLESHOOTING INDEX {2 OF 2}

RF SECTION

Troublesheoting Information Tab Title and/or Location Vol.

AdA1 Video Processor®

A4A2 Log Amplifier-Detector*

A4A3 Log Amplifier-Filter*

AdA4 Bandwidth Filter Spectrum Analyzer Overall Troubleshooting 1

A4AS Step Gain* {Error Correction Routine)

AdA6 Down/Up Converter*

A4AT 3 MHz Bandwidth Filter

A4AR Attenuator-Bandwidth

Filter*

A4A9 IF Control*

A5 Front Panel Al2 Front-Pane] Interface 1
Al5 Controller 1

A6 RF Module

ATM/N Loop Spectrum Analyzer Qverall Troubleshooting 1

A0 20/30 Synthesizer {Diagnostic Functions)

A11YTO Loop

A12 Front-Panel Interface* Spectrum Analyzer Overall Troubleshooting (Sweep System) 1
Al5 Controller 1

A15 Controtler* Spectrum Analyzer Overalll Troubleshooting (Sweep System) 1

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

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

2 Overall Troubleshooting



RF SECTION

SPECTRUM ANALYZER OVERALL TROUBLESHOOTING
SPECIAL MESSAGES

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

A brief description of each message follows. The troubleshooting information listed is not meant to be exhaus-
tive. Refer to the appropriate Troubleshooting Block Diagram and Troubleshooting Hints for more detailed
information.

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

MEAS UNCAL

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

®

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

OVEN COLD

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

BATTERY

A warning to the operator that the CMOS memory on the A15 Controller has probably lost the stored instru-
ment states. The warning can only appear at instrument turn on. If it appears, the instrument automatically
reinitializes all the instrument states to the instrument preset condition. The battery warning can be caused by
too low a voltage from the A10A9 Battery Pack or a problem with the A15 CMOS memory power supply
circuit. Performing the “long POP” instrument check (see RF Section Digital Troubleshooting) erases the
stored instrument states and causes a battery warning to appear at instrument turn on. The HP-1B address is
also lost. The battery warning can be removed by pressing and the HP-IB address restored by keying in

(desired address) .

PL1
The PLI.1 Phase Lock Loop is unlocked. Items to check are:
® AIlOAI - Check signal out at A10A1J3.

@& AI10A2— Check signal in at A10A2J2.

Overall Troubleshooting 3
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PL2

A10A3 — Check signal out at A10A3J3.

A10A4 ~ Check signal out at A10A4J2 and in at A10A4]4.

The PLL2 Phase Lock Loop is unlocked. Items to check are:

@

@

A10AS — Check signal out at A10ASJ3,

A10A6 — Check ¢ Det Out voltage at AI0AGTP7.

A10AT - Check 500 kHz Reference at A10A7TPS and divided output at AIOA7TPI.

AT0A8 ~ Check VCO Tune output current at A10A8J2.

REF UNLOCK

The 10 MHz Reference Loop is unlocked. Items to check are:

OVEN COLD indicator on - this is normal operation.
Cable W15 connected to rear-panel FREQ REFERENCE IN and OUT connectors.
Rear-Panel FREQ REFERENCE EXT/INT switch in proper position.

ATAl and ATA2 — Check 10 MHz out at A7A1J4.

YTOQ UNLOCK

The YTO Phase Lock Loop is unlocked. Items to check are:

&

Al9 D/A Converter
A20 Main Coil Driver
A21 FM Caoil Driver
AlLYTO Loop

A6 Scan Generator

M/N UNLOCK

The M/N Phase Lock Loop is unlocked. Items to check are:

A7A3 — Check output at A7A3J1,

ATA4 — Check output at ATA4J1,

HET UNLOCK

The RF Module Phase lock Loop is unlocked. Items to check are:

@

CAL OUTPUT

4 Overall Troubleshooting
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RF SECTION

® ABA9 - Check voltage at AGA9J4.

@ A6A4—Check 3.3 GHz output of A6A4,

FREQUENCY
BIAGNOSTICS BLOCK
by WEE__9.9 @B ATTEN 10 dB : SPECIAL MESSAGES
TRACE DETECTION 10 8- :.-.?::.E:."' e ‘Eé.:zwu BLOCK
INDICATION \ME Twiaeh Y P
nSa .86k sde REF U OCR
168.38% GRS LY a ruWEE S W]
MAN LI EXK,
START FET e Ok
2.0 GHa BATTERY
ACTIVE FUNCTICN

BLOCK

START 2,8 Gz S5TOR 22.8 Gy
RES BW 30 iz VBW 0Q kHz SWP 588 meoc

FIGURE1. CRT LOCATIONS OF SPECIAL MESSAGES AND DIAGNOSTIC FUNCTION INDICATORS
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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,
They are also used in Performance Tests and Adjustments as an aid in performing necessary adjustments. A
summary of the Diagnostic Functions follows. More information on their use can be found in the troubleshoot-
ing procedures.

R
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 param%ers are the programmed values determined by the A15 Controller. For

example, following an ,da M {KSR) might display the following values:
(1) 2.321400000

(2) 30.000 000

3 11711

(4) 184.545455

(5) 150.000 000

6) 160.300 000

PR Iy T O

Line 1 is the setting of the YTO Frequency for the selecied START frequency.
Line 2 is the setting of the 20/30 SYNTHESIZER for the selected START frequency.

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

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

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

Lock indicator Disable A12TP2 Jumpered to A12TP3

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

6 Overall Troubleshooting



RF SECTION

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 sicde of the
CRT display when under manual control.(See Figure 1.) For example, a signal could be expanded to 2 dB/div to

. eliminate the noise floor, and then by comparing a positive peak trace measurement, it can be determined if the
gains and offsets of the three modes are properly aligned. All three should appear the same on a stable, noise-
free signal. When in the noise, the positive peak should display the highest noise peaks, negative peak mode
should display the lowest noise levels, and sample mode should display values between the positive and negative
peaks.

b

Trace A (KSb) displays positive peaks.
d

Trace A @ (KSd) displays negative peaks.
e

Trace A (KSe) displays sampled data.

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

Overall Troubleshooting 7



RF SECTION

ERROR CORRECTION ROUTINE

W

The internal Error Correction Routine available by pressing (KSW) is also useful as a diagnos-
tic aid. If a malfunction causes the routine to stop, restart it and note the control settings (RES BW, ATTEN,
REF LEVEL, LOG/LIN, etc.) when the failure occurred. If the routine runs, the correction factors can be
displayed by pressing w (KSw). Figure 2 displays the data for a typical instrument. Table 2 gives the
parametric information, specifications and a place to start the troubleshooting procedure.

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

hp FEF ~7.8 dBw  ATTEN 10 ¢B

8,32 9B
1 4B/ -2.20 4
-4.13 <@
-4.12 48
~&.9% 48
8,25 4B ~Ii0.008 AWz
®.28 o ~00.00¢ hx
6.6 i A.908 kM
.48 o  12.0R0 kHz
0.87 4B ~3.108 kHx
0.68 o G20 Hz
B8.74 4B 188 Ha
0.68 B -0 He
&.67 a7 -26 Hr
0.69 o4& 11 Hr
0.78 4B ~7 Hx
1.06 4 =1 Mz
~2.33 df
.23 o
8.80 db
2.12 o
9.1 o
coRR” .11 o
D aln o
.24 oB
.82 48
-2.82 4B
9,82 22
~#,82 48
-2.02 48
-@.02 i
STAHT 100,209 000 Mz STOF 100.000 800 MWz
RES BW 30 Mz VBW 100 rix SWP 10.0  sec

FIGURE2. ERROR CORRECTION ROUTINE DATA
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RF SECTION

TABLE2, ERROR CORRECTION ROUTINE PARAMETERS

. ' i hootin
Line Parameter Specification Trﬂ:‘:;'::’;giog 4
1 LOG and LIN scale, BW <100 kHz +1 dB typical A4A3A4A2
2 LOG 10 dB/
3 LOG 5 dB/ ] +(0.5 dB--1 dB reading) ] Ad4Al
4 1L0G 248/
5 LOG 1dB/ 0.5 dB
6 RESBW= 3MHz \ +1 dB* 3
7 1 MHz *
8 300 kHz
9 100 kHz y AdAB/A4A4/A4AG
10 30 kHz
11 10kHz
12 3kHz 3 +0.5 dB*¥ J
13 1 kHz
i4 300 Hz
15 100 Hz A4AT/A4ABIALAS
16 30 Hz
17 10 Hz +] dB*
18 LOG and LIN scale, BW 100 kHz < +1 dB typical A4A3/A4A2
19 Step Gains= A20
20 A0 } +).6 d¢B ] A4A8
21 §G20.2 _
22 S5G20-1 ] +1.0dB ] A4AS
23 SGi0
24 LG20 ] )
_ b +1.0 dB typical A4A3
25 LG10
26 RF ATTENUATOR = 20 dB N 1
27 30dB
28 40 dB Y *0.2 dB typical | ABALD
29 5048 _ Al12U8
30 60 4B
31 70 dB y y
*$pecifications for all Resolution Bandwidths are referenced to the 1 MHz Resolution Bandwidth, The frequency error
terms are for error correction only,

Overall Troubleshooting 9
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SWEEP SYSTEM BLOCK DIAGRAM DESCRIPTION
The 8566B Spectrum Analyzer sweep system consists of the following modes:
Continuous Sweep; Free Run Trigger

Several different assemblies are involved in the 8566B sweep system. The A16 Scan Generator generates the 0 to
10V sweep ramp. The ramp converter on the A3A8 Analog-Digital Converter and the Digital Storage Processor
Section digitize this ramp into a 10-bit sweep address. When the sweep address reaches the marker address, the
Digital Storage Processor Section outputs a RSHS (Loow = 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 Al6 is shunted to ground, stopping the sweep ramp at its present value. The negative
transition on the HSWP line generates a Service Request on A12 Front-Panel Interface forcing LSRQ low
which sets LSTP (Low Stop) high. This “wakes up” the A15 Controller. The Controller then reads the sweep
address from the Digital Storage Processor Section. If it corresponds to the end of the sweep, the A15 Control-
ler outputs a sweep reset command to the A16 Scan Generator, resetting the sweep ramp to OV, After all Service
Requests have been handled (LSRQ is high), the Al5 Controller starts the sweep by issuing a set HSWP
command to the A3A1 Trigger. The A15 Controller then issues a stop command to the Al12 Front-Panel
Interface assembly that forces LSTP low, stopping the Controller. After a 500 usec delay on A3Al Trigger,
HSWP goes high, the sweep ramp starts, the Digital Storage Processor Section starts digitizing the ramp, and
the front panel SWEEP LED lights indicating a sweep is in progress.

— +3.350V

—  +3.050V

— 41,700V
SCAN RAMP
{A16TP3)

. s —

|
l
!
|

— 4BV

HSWP
{A3A1TP4) BAND B BAND C BAND D BAND E
s ———
et 2-22 GHz ;f
FIGURE3. SWEEP SYSTEM TIMING EXAMPLE
Triggered Sweep

The triggered sweep modes are very similar to free run operation except that instead of the A5 Controller
outputting a set HSWP command to the A3A1 Trigger assembly, it outputs a trigger enable command. The
output of the trigger select circuit (line, external, or video) then clocks the HSWP line high.

10 Overall Troubleshooting
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RF SECTION

Single Sweep

The single sweep mode is useful in troubleshooting the sweep system because it does not rely on feedback from
Digital Storage before resetting the sweep generator. Whenever the SWEEP key is pressed, the AlS
Controller resets the sweep generator and then sets HSWP high through the A3A1 Trigger assembly. Digital
Storage then stops the sweep when it has reached the end and the ramp resets to Ov.

Fast Sweep

Fast sweep is enabled only for 0 Hz frequency spans and sweep times less than 20 msec. HSWP is forced low,
and the A 16 Sweep Generator is not used. See A3A1 Trigger for a description of the fast sweep operation.

Service Requests

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

Overall Troubleshooting 11



RF SECTION

SWEEP SYSTEM TROUBLESHOOTING

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

Isolate the Scan Sweep

Disconnect the ramp from A3A8J1 and jumper A3A8TPI to A3ASTP2. This forces the ramp comparator
output high. The Digital Storage Processor Section should continue to process data and increment the sweep
address. The HSWP light should be flashing and HSWP should have an approximately 16 msec pulse width.
(Note that the instrument preset state may appear to be functioning properly but will become distorted as the
sweep time is slowed down.) If this works, the Digital Storage Processor Section and A15 Controller, A12
Front-Panel Interface, and A3A1 Trigger assemblies are operating properly. Suspect the ramp generator or A16
Scan Generator or ramp converter on the A3A8 Analog-Digital Converter. To further isolate the scan generator,
reconnect the sweep ramp to A3A8J1 and remove the jumper. Set the sweep time to 1 second and press the
SWEEP key. The ramp waveform will start at greater than 10V, go to OV when the SWEEP key is
pressed, and ramp back up to greater than 10V. If the ramp waveform is correct, check the ATAS ramp
converter. Otherwise check the ramp generator on A16.

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

With the sweep ramp disconnected from A3A8J1 and A3A8TPI jumpered to A3A8TP2, check RSHS output
for the presence of 60 nsec low pulses. (The logic probe of the HP 5005A Signature Analyzer can be used to
detect them.) If present, check A3A1 Trigger. If not, check the Digital Storage Processor Section.

Isolate A12 Front-Panel interface if HSWP Stays Low (SWEEP LED OFF)

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

See A3A1 Trigger Troubleshooting Procedure

Note that the A3A] Trigger assembly also generates and controls the fast sweep timing (sweeps less than 10
msec).

12  Overall Troubleshooting



RF SECTION

ATE SCAN GENERATOR A3AS RAMP CONVERTER DIGITAL STORAGE PROCESSOR
AT MEADEY
A ATAS IATE AANIPUL AT
r ABAG AN CONTROL
SCAN TIME ; ASAT INTERFACE
4
- s i COMBIRANIR
WHEN THE OUTBUT OF THE COMBARATOR
T @ r GOES MIGH, THE R4AMEP OAC REGISTER
I~ e . DAc AND  THE SWEER ADDRESS Mg
t ven? i INCREMENTED AND THE DISFLAY ANA
} L ; o FOR THAT MEMORY LOCATION 15 Ui -
CAN o DATED, LF THE SWEER ADDRESS
fg Lok L RO FREQUENCY 8 )fr EQULS THE MARKER VALUEUSURLLY
FUNING 15y GET F THE END OF SWEER FUS(?'/QNJ,
v SIRCUTS * RECISTER i A BESET HIGH SWEER OUTIOUIT; RSHS,
G /5 GENERATELD,
SRIRAGE
L
T .
I8 OATASABDRESS 8uS !
W
% :
Z5. &
ATE A12 FRONT-PANEL : -
INTERFACE A3AT TRIGGER RESET
ICONTROLLER;
b B LOCK
b B LREG ?
RESET
s srace < ggfﬁ(;s
REQUEST | KEYEDARL = SET
EMNCODER "os k3
- _1 ser
& ,
M3 SWEES TIRIGGER
srs SEeLer | L2
| EXT
FRIGGES o vicEO
LETH /}
RESET
SWEEES LEL
b sopmmocessos ‘m.w (FRONT PANEL)

FIGURE 4. SWEEP SYSTEM BLOCK DIAGRAM
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TABLE 3. MNEMONICS LISTING FOR RF SECTION

HF SEGHON

Mnemonic %‘;2:’: Description Mnemonic Aé‘;;‘;’: Descripticn
ADRG 4 Address Bits @ through 4 LDAS LOW | DAC Strobe
ATN* 1L.OW | Atention True LDSR 1.OW | Digital Storage Ready
BATT Battery LHBZ 1.0W | HP-IB Input Buffer from Main
BFCON Filter Capacitor IN Processor Full
DAV* LOW | Data Valid LIDA#S—15 | LOW | Instruction, Data and Address
DIO1-8 | LOW | HP-IB Data Input/Qutput Bits Bus Bits
DS8-3 HIGH | uProcessor Inputs/Output LIPS LOW | Instrument Preset
Device Select Bits LLED LOW | LED Strobe
EOI* LOW | End or Identify LMNE LOW | M/N Output Enable
HLE2 HIGH & Phase Lock Loop 2 Lock Enable LREQ LOW | Word Ready from HP-IB
HLEY HIGH | YTO Lock Enable Processor
HOVH HIGH | Oven Cold LRMT LOW | Remove (High=Local)
HPON HIGH | Power ON to IF-Display Section LROM1 3 | LOW | Enable ROM 3-State Outputs
HPUP HIGH | Power Up LRTL LOW | Local Button Pushed
HS1, 2 Handshake 1, 2 LSAS LOW | Scan Attenuator Strobe
HSTD HIGH | 10 MHz Standard ON LSBY HIGH | Standby
HSTM HIGH | START Memory LSOB LOW | Stay Off Bus
HSWP HIGH | Sweeping 1SRQ LOW | Service Request
HUL1 HIGH | Phase Lock Loop lor3 LSTP LOW | Stop AlS Controller
Unlocked LSTS LOW | Scan Time Strobe
HUL2 HIGH | Phase Lock Loop 2 Unlocked LTGR LOW | Tracking Generator Request
HULH HIGH | Heterodyne Oscillator LTio LOW | IF-Display Section 1/0 Strobe
Unlocked LWRT LOW | Write Memory
HULM HIGH | M/N Unilocked LYSP i.OW | YTO Span
HULR HIGH | REF Unlocked Ml1-5 M/N Loop-M Inputs
HULY HIGH | YTO Uniocked MARSY -~ 18 Memory Address Bits
HXRF HIGH | External Reference Nl-6 M/N Loop-N Inputs
HYGH HIGH | YTO Loop Gain High N DAC* | HIGH | Data Accepted
IFC* LOW | Interface Clear NRFD* | HIGH | Ready for Data
10BB—-15 | HIGH | Instrument Bus Data Bits PDBO6-7 | HIGH | uProcessor Data Bits
KCB -7 Key Columns @ through 7 REN* LOW | Remote Enable
KR@-—-11 Key Rows @ through 11 RPGI Rotary Pulse
LADR LOW | Address LED ON RPG2 Generator Lines
LANR LOW | Analog Reset SATI Scan Integer
LAOS LOW | AuxOut Strobe SAT2 Attenuator
LBIO LOW | RF Section 1/0 Strobe SRQ* LOW | Service Request
LCK1—5 | LOW | Strobes for PLL1, 2,3 SWi Switch 1
1.C81~8 | LOW | Chip Select for ROMs Sw2 Switch 2
* HP-1B Mnemonics

14 Overall Troubleshooting
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RF SECTION

RF SECTION ANALOG TROUBLESHOOTING

PHASE LOCK LOOPS
PRINCIPLES OF OPERATION

General Description

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

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

114GH;
T A0 Mtz
ad tam i
HET%%%E;YNE LTRSS MIN LOOE 185 - 195 Mty YTO LOOP rd

fom . ‘ml— 23~ £.3GHr
LATAS, ATAM T {A11, A8, AZ0, A21] L7~ 1888 — fyg

{ABAG}

)

108 Milz

f20130

PLLTR PLL3 - 30 Mtz
{A10A1 — AT0A4}

10 MHz L2 REFERENCE 10 MHz and T03 Miz
STANDARD o LOOP
{A22} {ATAT, ATAZ)

}

8 Mz

{AT0AB - A1BAR)

FIGURE1. PHASE LOCK LOOPS (SYNTHESIZER), BLOCK DIAGRAM

Reference Loop (Part of A7)

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

The A7TA2 100 MHz VCXO (Voltage-Controlled Crystal Oscillator) is the heart of this loop. The 100 MHz
output signal is 1) routed to the AGA9 Phase Lock assembly to be used as a reference for the Heterodyne Loop -
and as the front-panel CAL OUTPUT signal, 2) routed to the AI0A3 PLL3 Up Converter to be used as a
reference for that phase-lock loop, 3) multiplied by four to produce the reference signal for the M/N Loop
(A7A3 M/N Phase Detector), and 4) divided by five to produce a 20 MHz reference signal also used by the M/
N Loop. The 20 MHz signal is divided by two to produce a 10 MHz signal which is used as a reference for the
PLL1 and PLL2 phase-lock loops in the 20/30 Loop and also as the rear-panel auxiliary output. The 10 MHz
signal is also phase compared to the output of the A22 10 MHz Standard. The resulting error signal is used to
tune the 100 MHz VCXO to phase-lock the Reference Loop.

Analog Troubleshooting 1
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M/N Loop (Part of A7)

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

YTO Loop (A1)

Whenever a change is made to the Start Frequency/Center Frequency (from the front panel or remote control-
ler), the YTO is pretuned near the desired new frequency. This is done by encoded information being sent from
the Al12 Front-Panel Interface to the A19 DAC (Digital-to-Analog Converter) which generates and routes an
analog voltage to the A20 Main Coil Driver. The Main Coil Driver, in turn, generates a tuning current to tune
the YTO. This places the YTO frequency 20 to 30 MHz below the Nth harmonic of the M/N Loop output
(fu). For frequency spans greater than 5 MHz, the YTO frequency is locked at the start of each sweep with the
M/N loop and the 20/30 loop to a 1 Hz resolution. The YTO signal (f,~,) and the M/N Loop output signal
(£u,x) are mixed in the A11AS Sampler (harmonic mixer) to produce the YTO IF (fyrorr) signal. This 20 to 30
MHz signal is phase compared to the 20/30 Loop output signal (f,,,) in the A11A4 YTO Phase Detector
producing a dc error voltage. It should be noted that f,; and f,,,, are equal when the YTO Loop is phase-
locked. This error voltage is stored in a capacitor, the loop (YTO) opened, and a sweep taken. The loop is
relocked at the start of each sweep. If the frequency span is less than 5 MHz, the YTO Loop is always locked
and is forced to sweep by following the swept oscillator reference (f20.20) from PLL2 in the 20/30 Loop which is
either applied directly to the YTO or divided down and summed into PLL2 and PLLI and then applied to the
YTO,

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

20/30 Loop (A10)

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

fr000= 30— x.3xx xxx MHz
where x.xxx xxx is the seven least significant digits of the YTO frequency.

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

Phase Lock Loop 2 (PLL2) provides a low-frequency (20 to 30 MHz) reference (f,,50) to the YTO Loop for
frequency spans between approximately 100 kHz and 5 KHz. This loop is focked at the start of each sweep, the
error voltage stored in a capacitor, the loop unlocked, and a sweep taken. For frequency spans of less than
approximately 100 kHz and greater than 5 kHz, the 20 to 30 MHz output is divided by 5 and applied as an input
to Phase Lock Loop 3 (PLL3) and Phase Lock Loop 1 (PLL1). The output of PLL1/PLL3 then serves as the
reference input (f,,,,) to the YTO Loop. If the frequency span is 5 kHz or smaller, the output of PLL2 is divided
by 100 and applied to PLL3.

2 Analog Troubleshooting .
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RF SECTION

Heterodyne Loop (Part of A6)

The Heterodyne Loop {A6A9) consists of a 3.3 GHz oscillator located in the A6A4 Second Converter that is
locked to the 100 MHz VCXO in the A7A2 assembly, The 100 MHz signal drives the Sampler in the AGA9
Phase Lock assembly which produces a dc output proportional to the phase difference between the 33rd har-
monic of 100 MHz and the 3.3 GHz oscillator output signal being sampled. This dc output is amplified and
used to drive the 3.3 GHz oscillator to achieve phase lock. If the loop is unlocked, a search oscillator (in the
A6A9) turns on and sweeps the 3.3 GHz VCO until phase-lock is again achieved. The Heterodyne loop is used
only for start frequencies of less than 2 GHz.

Analog Troubleshooting 3



RF SECTION
TROUBLESHOOTING INFORMATION
Troubleshooting Table

Table 1 correlates CRT phase-Iéck error messages with the probable faulty phase-lock loop and associated

assemblies, This is especially heipful in determining the faulty loop when more than one phase-lock error
message is d:Splayed

TABLE1. TROUBLESHOOTING USING CRT UNLOCK MESSAGES

{ﬁél&szaog%(ls()) Probable Faulty Loop Associated Assemblies
PL1 Phase Lock Loop 1 Al0AT1 —~ A10A4
PL2 Phase Lock Loop 2 A10AS — AI0AS
REF Reference Loop ATAL ATAZ, A2
YTO YTO Loop A9, A20, A21, A1l
M/N M/N Loop ATA3, ATA4
HET Heterodyne Loop ABA9, AGA4
PL1,PL2 Phase Lock Loop 2 AI0A5 — A10A8
PL1,YTO Phase Lock Loop 1 AIDAL — A10A4
PL1,PL2, YTO Phase Lock Loop 2 A10AS — A10A8
REF,PL1,PL2 Reference Loop ATAY, ATAZ, A22
REF, M/N, YTO Reference Loop ATAL, ATA2 A2
M/N,YTO M/N Loop ATA3, ATA4
HET, REF Reference Loop ATAY ATAZ, A22

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

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

The equation for start frequency is:

fSF = (B ' (N ' fM/N - fzaxzo)) + le
where

f = Start Frequency

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

N = Nnumber for M/N Loop. KSR displays the value of N which varies from 11 to 32.
fumn = M/Nloop frequency in MHz. KSR displays the value which ranges from 177 to 197 MHz.
f010 = Synthesizer frequency in MHz. KSR displays the value which ranges from 20 to 30 MHz.

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

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

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

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

B=1 N=13

fun = 180.769231 MHz

fs0 = 28.600000

fr = — 321.4MHz

Substitute these values into the equation.

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

Analog Troubleshooting 5
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M/N Loop Tuning

The frequency output of the M/N Loop is dependent on the ratio of M and N numbers. These numbers are
input in the form of digital tuning information to the M/N Loop Phase Detector, The following equation shows
the relationship between the output frequency and the M and N numbers.

fun = (200 — 10 (M/N)) MHz

where

fun = M/N output frequency

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

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

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

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

20/30 Synthesizer Tuning

When a start frequency change occurs, the YTO is pretuned near the new desired frequency by the A19 Digital-
Analog Converter and A20 Main Coil Driver. This places the YTO frequency 20 to 30 MHz below the Nth
harmonic of the M/N Loop output. (The Nth harmonic is the same as the M/N Loop’s N number.) The YTO
frequency and the M/N Loop harmonic are mixed in the A11AS5 Sampler. The YTO IF (20 — 30 MHz) is phase
compared with the 20/30 Synthesizer output. The A11A4 Phase Detector’s error voltage is then used to tune the
YTO through the A21 FM Coil Driver and the A20 Main Coil Driver to achieve phase-lock.

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

fos0 = (N f) — £, = fyrom

where

fa00 = 20/30 Synthesizer frequency. (Displayed with KSR.)

N = N number, varies from 11 ~ 32, (KSR displays value of N.)
fun = M/N Loop frequency

f, = YTO frequency

fyror = YTO IF frequency

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

f200 = (30.000000 — D, . D,D. D, D. D, D)
where

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

6 Analog Troubleshooting
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Marker Mode

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

Phase Lock Loop Troubleshooting

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

The Lock Indicator Disable jumper (A12TP2 to A12TP3) may be necessary if the keyboard is locked out. Use
the information from the Diagnostic Function and the Start Frequency Tuning Equations to narrow the fault to
a single assembly.

Analog Troubleshooting 7
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TABLE2, MANDNNUMBERS AND RESULTING FREQUENCIES (1 OF b)

YTO START M/N MHz YTO START
ERED. Mz M N / FREQ. Miz M N M/N MHz
2000 17 11 184.545455 2540 23 14 183.571429
2010 16 11 185.454545 2550 22 14 184285714
2020 15 11 186.363636 2560 21 14 185.,000000
2630 14 11 187.272727 2570 20 14 185.714286
2040 13 11 188.181818 2580 19 14 186.428571
2050 12 11 189.090909 2590 12 14 187.142857
2060 11 11 190.000000 2600 17 14 187.857143
2070 10 11 190.909091 2610 16 14 188.571429
2080 9 11 191 818182 2620 15 14 189.285714
2090 8 1 192.727273 2630 14 14 190.000000
2100 27 12 177500000 2640 13 14 190.714286
2110 26 12 178.333333 2650 12 14 191.428571
2120 25 12 179.166667 2660 11 14 192142857
2130 24 12 180000000 2670 10 14 192.857143
2140 23 12 180.833333 2680 9 14 193.571429
2150 22 12 181 .666667 2690 8 14 194.285714
2160 21 12 182.500000 2700 27 15 182.000000
2170 20 12 183333333 2710 26 15 182666667
2180 19 12 184.166667 2720 25 15 183.333333
2190 18 12 185.000000 2730 24 15 184000000
2200 17 12 185.833333 2740 23 15 184666667
2210 16 12 186 666667 2750 22 15 185.333333
2220 15 12 187.500000 2760 21 15 186.000000
2230 14 12 188.333333 2770 20 15 186.666667
2240 13 12 189166667 2780 19 15 187.333333
2250 (2 12 190.000000 2790 18 15 188.000000
2260 1i 12 190 833333 2800 17 15 188.666667
2270 10 12 191 666667 2810 16 15 189333333
2280 9 12 192500000 2820 15 15 190.000000
2290 8 12 193.333333 2830 14 15 150.666667
2300 27 13 179230769 2840 13 15 191.333333
2310 26 13 180.000000 2850 12 15 192 000000
2320 25 13 180.769231 2860 11 15 192666667
2330 24 13 181.538462 2870 10 15 193.333333
2340 23 13 182.307692 2880 9 15 194.000000
2350 7 13 183.076923 2890 8 15 194 666667
2360 21 13 183.846154 2900 27 16 183.125000
2370 20 13 184.615385 2910 26 16 183.750000
2380 19 13 185384615 2920 25 16 184.375000
2390 18 13 186.153846 2930 24 16 185.000000
2400 17 13 186923077 2040 23 16 185.625000
2410 16 13 187.692308 2050 22 16 186250000
2420 15 13 188.461538 2960 21 16 186875000
2430 14 13 189 230769 2970 20 16 187.500000
2440 13 13 190.000000 2980 19 16 188.125000
2450 12 13 190.769231 2990 18 16 188.750000
2460 11 13 191.538467 3000 17 16 189.375000
2470 10 13 192.307692 3010 t6 16 190.000000
2480 9 13 193.076923 3020 13 16 190.625000
2490 8 13 193.846154 3030 i4 16 191 250000
2500 27 14 180.714286 3040 13 16 191.875000
2510 26 14 181.428571 3050 12 16 192500000
2520 25 14 182.142857 3060 13 16 193.125000
2530 24 14 182.857143 3070 10 16 193.750000

8 Analog Troubleshooting
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TABLE2. M ANDN NUMBERS AND RESULTING FREQUENCIES (2 OF 5}

YTOSTART |y | y M/N MHz YTOSTART |y | M/N MHz
FREQ. MHz FREQ. MHz
3080 9 16 194.375000 3620 15 19 192.105263
3090 8 16 195.000000 3630 14 19 192.631579
3100 27 17 184.117647 3640 13 19 193.157885
3110 26 17 184.705882 3650 12 19 193.684211
3120 25 17 185.294118 3660 11 i9 194210526
3130 24 17 185882353 3670 10 19 194,736842
3140 23 17 186470588 3680 9 19 195263158
3150 22 17 187.058824 3690 8 19 195.789474
3160 2% 17 187.647059 3700 27 20 186.500000
3170 20 17 188.235294 3710 26 20 187.000000
3180 19 17 188.823529 3720 25 20 187.500000
3190 18 17 189411765 3730 24 20 188.000000
3200 17 17 190.000000 3740 23 20 188.500000
3210 16 17 190588235 3750 22 20 189.000000
3220 15 17 191.176471 3760 21 20 186.500000
3230 14 17 191.764706 3770 20 20 190.000000
3240 13 17 192.352941 3780 13 20 190.500000
3250 i2 17 192941176 3790 18 20 191.000000
3260 11 17 193.529412 3800 17 20 191.506000
3270 10 17 194.117647 3810 16 20 192.000000
3280 9 17 194705882 3820 15 20 192.,500000
3290 8 17 195.294118 3830 14 20 193000000
3300 27 18 135.000000 3840 i3 20 193.,500000
3310 26 18 185.555556 3850 12 20 194000000
3320 23 18 186.111111 3860 11 20 194.500000
3330 24 18 186.666667 3870 10 20 | 195.000000
3340 23 i8 187.222222 3880 9 20 195,500000
3350 22 18 187777778 3850 8 20 196.000000
3360 21 18 188333333 3900 27 21 187.142857
3370 20 18 188 888889 3910 26 21 187.619048
3380 19 18 189 444444 3920 25 21 188.095238
3390 18 I8 190.000000 3930 24 21 188.571429
3400 17 18 190.555556 3940 23 21 189.047619
3410 i6 18 i91.111i11 3950 22 21 189 523810
3420 15 18 191.666667 3960 21 21 190.000000
3430 14 18 192222222 3970 20 21 190.476190
3440 13 18 192777778 3980 19 21 190.952381
3450 12 18 193.333333 3990 18 21 191.428571
3460 11 18 193 888889 4000 17 21 191.904762
3470 10 18 194 444444 4010 16 21 192.380952
3480 9 18 195.000000 4020 15 21 192.857143
3490 8 I8 195.555556 4030 14 21 193.333333
3500 217 19 185.789474 40490 13 21 193.809524
3510 26 19 186.315789 4050 12 21 194285714
3520 25 19 186.842105 4060 11 21 194.761905
3530 24 19 187.368421 4070 10 21 195.238095
3540 23 19 187.894737 4080 G 21 195714286
3550 22 19 188 421053 4090 8 21 196.190476
3560 21 19 188.947368 4100 27 22 187.727273
3570 20 19 189 473684 4110 26 22 188.181818
3580 19 19 190.000000 4120 25 22 188.636364
3590 18 i9 190.526316 4130 24 22 189090909
3600 17 19 191.052632 4140 23 22 189.545455
3610 16 19 191.578947 4150 22 22 190.000000

Anatog Troubleshooting 9
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TABLE2. M ANDN NUMBERS AND RESULTING FREQUENCIES (30F 5

YTO START YTO START
FREa.MH, | M N M/N MHz FREQ.MHz | M | W N/N MHz
4160 21 22 190.454545 4700 27 25 189.200000
4170 20 22 190.500051 4710 26 25 189.600000
4180 19 22 191.363636 4720 25, 235 190.000000
4190 18 22 191.818182 4730 24 25 190.400000
4200 17 22 192.272727 47440 23 25 190.800000
4210 16 22 192.727273 4730 22 23 191.200000
4220 15 22 193.181818 4760 -2 25 191.600000
4230 14 - 22 193.636364 4770 20 25 192.000000
4240 13 22 194.090909 4780 19 25 192.400000
4250 12 22 194.545455 4790 18 25 192.800000
4260 i1 22 195.000000 4800 17 25 193.200000
4270 10 22 195454545 4810 16 25 193.600000
4280 9 22 195.909091 4820 15 25 194000000
4290 3 22 196.363636 4830 14 25 194400000
4300 27 23 188260870 4840 13 25 194.800000
4310 26 23 188.695652 4850 12 23 195,200000
4320 25 23 189.130435 4860 il 25 195.600000
4330 24 23 189.565217 4870 10 25 196.000000
4340 23 23 190.000000 4880 9 25 196.400000
4350 22 23 190.434783 4890 8 25 196,800000
4360 21 23 190.869565 4900 27 26 189.615385
4370 20 23 191.304348 4910 26 26 190.000000
4380 19 23 191.739130 4920 25 26 190.384615
4390 18 23 192.173913 4930 24 26 190.769231
4400 17 23 192.608696 4940 23 26 191153846
4410 16 23 193.043478 4950 22 26 191.538462
4420 15 23 193478261 4960 21 26 191.823077
4430 14 23 193913043 4970 20 26 152307692
4440 13 23 194.347826 4980 19 26 192692308
4450 12 23 194.782609 4990 18 26 193.076923
4460 11 23 195.21739% 3000 17 26 193461538
4470 10 23 195.652174 5010 16 26 193.846154
4480 9 23 196.086957 5020 15 26 194.230769
4490 8 23 196.521739 5030 14 26 194.615385
4500 27 24 188.750000 5040 I3 26 195.000000
4510 26 24 189.166667 5050 12 26 195.384615
4520 25 24 189.583333 5060 11 26 195.769231
43530 24 24 196.000000 5070 10 26 196.153846
4540 23 24 190416667 3080 9 26 196.538462
4550 22 24 190.833333 5090 8 26 196.923077
4360 21 24 191.250000 . 5100 27 27 190.000000
4370 20 24 191.666667 5110 26 27 190.370370
4580 19 24 192.083333 5120 25 27 190.740741
4590 18 24 192.500000 5130 24 27 191.111111
4600 17 24 192916667 5140 23 27 191.481481
4610 16 24 193.333333 5150 22 27 191.851852
4620 15 24 193.,750000 5160 21 27 192.222222
4630 14 24 194.166667 5170 20 27 192.592593
4640 13 24 194.583333 5180 19 27 192.962963
4650 12 24 195.000000 5190 18 27 193.333333
4660 13 24 195.416667 5200 17 27 193.703704
4670 10 24 195 833333 5210 16 27 194074074
4680 g 24 196.250000 5220 15 27 194 444444
4690 8 24 196.666667 5230 14 27 194814815

10 Analog Troubleshooting
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TABLE2. MANDN NUMBERS AND RESULTING FREQUENCIES (4 OF 5)

YTO START YTO START
EREQ. MHz M N M/N MHz FREC. MHz M N M/N MHz
5240 i3 27 195.185185 5720 25 30 191.666667
3250 12 27 195.555556 5730 24 30 192.000000
5260 11 27 195525926 5740 23 30 192.333333
5270 10 27 196.296296 5750 22 30 192.666667
5280 9 21 196.666667 5760 21 30 193.000000
5260 8 27 197.037037 57170 20 30 193.333333
5300 27 28 190357143 5780 19 30 193.666667
5310 26 28 190714286 5790 18 30 194.000000
5320 25 28 191071429 5800 17 30 194.333333
5330 24 28 191.428571 5810 16 30 194.666667
5340 23 28 191.785714 5820 15 30 195.000000
5350 22 28 192.142857 5830 14 30 195.333333
5360 21 28 192.500000 3840 13 30 195.666667
3370 20 28 192.857143 5850 12 30 196.000000
5380 19 28 193.214286 5860 11 30 196,333333
5390 18 28 193.571429 3870 10 30 196.666667
3460 17 28 193928571 5880 9 30 197.000000
5410 16 28 194285714 5890 8 30 197.333333
5420 15 28 194.642857 5900 27 31 191.290323
5430 14 28 195.000000 5910 26 31 191.612903
5440 13 28 195.357143 5920 25 31 191.935484
5450 12 28 195.714286 5930 24 31 192258065
5460 11 28 196071429 5940 23 31 192.580645
5470 10 28 196.428571 5950 22 31 192.903226
5480 9 28 196.785714 5960 21 31 193225806
5490 8 28 197.142857 5970 20 31 193.548387
5500 27 29 150.689655 5980 19 31 193.870968
5510 26 29 191.034483 5990 8 31 194.193548
5520 25 29 191.379310 6000 17 31 194.516129
3530 24 29 191.724138 6010 16 31 194.838710
5540 23 29 192.068966 6020 135 31 195.161290
5550 22 29 192.413793 6030 14 31 195.483871
5560 21 29 192.758621 6040 13 31 195.806452
5570 26 29 153.1G3448 6050 i2 31 196.125032
5580 19 29 193.448276 6060 11 31 196451613
3590 18 29 193.763103 6070 10 31 196.774194
3600 17 29 194,137931 6080 9 31 197.096774
5610 16 29 194482759 6090 8 31 197419355
5620 15 29 194.827586 6100 27 32 191.562500
5630 14 29 195.172414 6110 26 32 191.875000
5640 i3 29 195.517241 6120 23 32 192.187500
5650 12 29 195.862069 6130 24 32 192.500000
5660 11 29 196.206897 6140 23 32 192.812300
5670 10 29 196.551724 6150 22 32 193.125000
5680 9 29 196896552 6160 21 32 193.437500
5690 8 29 197.241379 6170 20 32 193.750000
5700 27 30 191.000000 6180 19 32 194.062500
5710 26 30 191.333333 6190 18 32 194375000

Analog Troubteshooting



PV CHIW VN

TABLE2. MAND N NUMBERS AND RESULTING FREQUENCIES (5 OF 5)

YTO START
FRED. MHz M N M/N MHz
6000 17 3] 194516129
6010 16 31 194838710
6020 13 31 195.161290
6030 14 31 195483871
6040 i3 31 195806452
6050 12 31 196.129032
6060 11 31 196.451613
6070 10 31 196774194
6080 9 31 197096774
6090 8 31 197419355
6100 27 32 191.562500
6110 26 32 191.875000
6120 25 32 192.187500
6130 24 32 192.500000
6140 23 32 192812500
6150 22 32 193.125000
6160 21 32 193437500
6170 20 32 193.750000
6180 19 32 194.062500
6190 18 32 194.375000

12 Analog Troubleshooting
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RF SEGHON
RF SECTION DIGITAL TROUBLESHOOTING

PRELIMINARY CHECKS
Instrument Presef Check

The two red INSTR CHECK LEDs light whenever the instrument is turned on or when is pushed. The
main processor then performs a check of itself, a checksum verification of alt ROMs on the Al5 Controller, a
partial check of the Instrument Bus (50-wire bus), and a read-write check of the RAMs and A3A4 Memory in
the IF-Display Section.

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

a. Both INSTR CHECK LEDs on indicates a problem with the A15 Controller. First, remove the Controller
and make sure that the 50-wire ribbon cable and HP-IB ribbon cable are pressed all the way onto A15]1
and A15J2 connectors. Reinstall the AIS Controller. If both front panel INSTR CHECK LEDs still
rernain on when the instrument is turned on, follow procedure under A1S5 Controller Self Test.

b. Left LED (INSTR CHECK I) on indicates a failure occurred when checking the Digital Storage Memory
(A3A4). 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 the instrument is turned on, troubleshoot the A3 Digital Storage in the IF-
Display Section.

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

NOTE

The partial interface check reads the key column lines (KCO through KC7)
from the A1 and A5 front panels. If any front panel key is shorted or stuck
closed, INSTR CHECK I LED should remain on after the Self Test is com-
pleted. This part of the Self Test can easily be verified by pushing any key,
except (=), and holding the key in while pushing (7] . If the /O interface
check routine is working, INSTR CHECK I LED will stay on.

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

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

This check is very similar to the normal Instrument Preset Check: an additional processor check is performed,
all of the RAM locations in Digital Storage (A3A4 Memory) are checked, and the RAM memory on the Al5
Controller is verified.

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

Digital Troubleshooting 1



to STANDBY and jumper A15TP4 to A15TP1-7, (Refer to Al5 component locations diagram for location of
test points). When LINE switch is set to ON, the two red INSTR CHECK LEDs are forced on and the main
processor steps through the Self Test routine, expanding the normal POP with the additional tests mentioned
above. The expected results for a LONG POP are exactly the same as for the normal POP of Instrument Preset
as described above in the Instrument Preset Check (paragraphs a, b, and c}.

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

Digital Storage Verification

The Instrument Preset Check does a fairly complete verification of the Digital Storage controller and memory.
An additional check can be done, independent of the RF section, by jumpering A3A6TP3 to A3ASTPS and
pushing A3A7S1 momentarily. A test pattern should appear on the display. Refer to the A3 Digital Storage
Troubleshooting Section in Volume 2 of this manual for a more detailed description of this procedure. Note that
when the jumper is connected, the left check LED always stays on following an INSTR PRESET, since in the
test pattern mode, Digital Storage ignores all instructions from the A15 Controller.

2 Digital Troubleshooting
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RF SECTION

A5 FRONT PANEL, CIRCUIT DESCRIPTION

AS Front Panel comprises the ASA1 Keyboard, ASA2 Rotary Pulse Generator (RPG), Instrument Check
indicators, and LINE power switch.

AS5A1 Keyboard

AS5A1 Keyboard includes all the front-panel pushbutton key-switches and their indicator LEDs. (Refer to Al2
Front-Panel Interface for a description of the key-switch circuitry) The LEDs, which are driven by Al2,
indicate the status of pushbuttons, except for INSTR CHECK indicators I (DS2) and II (DS3).

instrument Check Indicators

The INSTR CHECK indicators are used with a self-test routine that is run whenever the LINE switch is turned
on or the key is pressed. The self-test routine checks the digital circuitry in A15 Controller, portions of
Al2 Front-Panel Interface, and A3 Digital Storage in the IF-Display Section. Both LEDs are lit until the self-
test routine is completed. If both LEDs remain on, the problem is probably on the Al5 Controller. INSTR
CHECK I indicates a problem on the A12 Front-Panel Interface assembly or the Instrument Bus, and INSTR
CHECK 1 indicates a problem in the A3 Digital Storage area of the IF-Display Section (A3A4 Memory.)

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 Front-Panel Interface on the RPG 1 and RPG 2 lines.

LINE Power Switch

When the LINE switch is in STANDRBY, a circuit is completed to light STANDBY indicator LED DS1. The
LED is lit when the instrument is in STANDBY.

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

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

AE 12






FRONT PANEL REMOVAL AND REPAIR
With ac line cords removed, proceed as follows.
L. Remove interconnecting cables between instruments.
2. Position instrument on right side as shown in View A
3. Remove feet o from rear of RF Section by removing screws o shown in View A.
4. Loosen bottom cover screw e and remove cover.

5. Loosen thumbscrews o and separate instruments by holding IF-Display Section in
place while pushing the RF Section at the front panel.

6. After separating instruments, slide RF Section away from IF-Display Section far
enough to remove screws 0 holding front panel to frame. (Refer to View B)

7. Remove screws e from other side of instrument. (Refer to View C.)

. 8.  Pull front-panel out of frame as shown in View D.

=]

Disconnect cable 0 from connector 0 . Disconnect cable ﬂ from connector 6 .
(Refer to View D.)

10. Toreplace INSTR CHECK and STANDBY LEDs proceed as follows:

a.  Unsolder the wires from the LED leads and push on the leads with a soldering aid
to force the LED out of the socket and through the front panel.

b. Inserta new LED and resolder as shown in View E.

¢.  Trim excess lead length.

RF SECTION






VIEW A

VIEW B

VIEW D

VIEWC
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RF SECTION

TABLE1. REPLACEABLEPARTS
Reference HP Part |c| o - Mifr-
; - t Description Mfr Part Number

Designation | Number |D \ P Code

AS BELAG-BIN0T | 3 1 FROMT PANEL ADSEMBLY DRAHG DEGALE AGH0E
CTNCLUDES ASA1 AND ATAD)

ATDEY 15780407 7 i £0 L aMP LUM-IR TEHA-HAX DVR NEANE
ATDER 1990 ABS b 2 LED-LAMP LUM-IN TEMA-MAX R
ASDEE3 17960486 ) LED-LANP LUM-INT=1MED IF=28HA-HAX HUR
A%51 $101-2193 5 1 BRITOH-TEL SUBMIN SPDT 24 200VAC 284840 BEB1-RIV3

ASAL A56460-682190 | 2 1 ROARD ASSEMELY, KEYROARD wRAan BE GO -AR2T0
anhaitt G H CAPADLITOR-FYD .G1UF +50-20% 100VDE CER 2045B) B1HG-205%
ABAICR 4 1 CAPACITOR-FXD . 01UF +-10% 100VBE CER 20480 0160-46352
ANAIDST 19903-3487 7 UM INT BWUR=5Y AE480 L0B2- 4384
ADALDS2 12960487 7 LM INT=1HCD L 263408 GEa-4004
&5GA1DSS 19980487 7 LuUM--IN Reann S082-4504
ATALDSS 199200487 v LED-LAMP LUK INT=1MCD 2fapa SnR2-4584

SATDGS 199056487 7 LED—LAMS LUM- INT=1HLD 284840 SRS -4584
ASALDGS 197690407 7 LED-LAMP LUM-INT=IHCD B2 4504
ABALIDSEY 19900487 7 LED-LAMP LUM-INT=1MLD
agAIDEe 17785487 7 LED-L AMP LUM-INT=1HCD

SADGe 19500487 7 EUH~INT=1MED
a5A1EL 12510400 13 11 CONNECTOR--GEL CONT PIN 249l $251~06040
ASAIED 12510600 o CONNECTOR~SGL DDNT FIN 2R4AE0 1251-0660
ATAHIES 125104608 i CONNECTOR-86L CONT PIN HE400
AGNIES 12%1-0680 1} CONNELCTOR L CONT PIN 204840
ASATES 12513600 i CONNECTOR-5BGL. CONT PIN SH4ED
ASATES 1231 -8600 4 CONT PIN 1,14 MM-BGC-4 ada k)
ASATET 12510400 4 3L CONT #IN . 14-MH-EKSC- wEA80
ALAIER 125104608 1] . GONT PIN 213480
ASAIER 1251-0600 8 CONNECTOR -BBL CONT PIN aBagd
ANAIELD 1251-0400 B CONNECTOR~SEL CONT PIN 284840 12Ht-54600
ATAalELl 125106868 a CONNECTOR-SGL CONT PIN 1.14-MM-BSL--8Z BR pig:=Ei=21 1-0&00
AORETT 120000497 g 1 SOGKET-16 146~0ONT DIP-BLDR 28488 120005607
ASALIRT 18591 -554% & 1 CONNECTOR S0-PIN M POUT TYPE R4 18
ATATR1 18540477 7 1 TRANGIGTOR NPN SN22224 ST TO-18 PD=T00nHW B4l aANZZ22A
ASHIRY {757 0438 3 H RESIGTOR H.11K 1% (1254 LY 1/8-1Th-5111-F
AlniR2 04H98-3152 g 1 ToABK 1% L 12%W F 24546 /8- TH-3481-F
ASATRI B498-3158 & i 237K 1n 120W T HAGAL Ca-}/8-TO-R371~F
A%AIRS DHIB~70AR 5 1 GTOR 1.78K 1% .05 F TO=04-100 BASHL LE1/8-TH-1781-F
ANAIGL-
aGALE4? S060-9434H 7 AY PUSHEUTTON SWETCH P.C. MOUNT Anan EHEE- X
aA%aili i8{0-0229 5 2 NETWORK-RES B8--BIPI38.0 Olik X ¥ 8118 208331
ATAIL2 1ERI-1196 8 2 IC FF OTTL LY D-TYPE POG- E-TRIG COM 'R bl SN7ALE174N
ASATHI 18201176 a IC FF TTL LS D-TYPE POS E-TRIG COM 31295 EMTALSI VAN
AGAlLS 13188229 4] NETWORK-RES 8-51P338.0 OMM X 7 $E121 SUBA33Y
ASATWLiR BITP-D 805 0 kS REGIBTOR-ZERD QMMS 27 AWG LEAD DIA ERADO -0 0%

HlaNE P HGinF-BEoH 0 RESISTOR-ZERD QUME 27 AWG LIAD DlIa HR4aB0 i il
ATATWER B159-000T0 8 £BTSTUR-ZERD UHMS 22 AWGC LEAD DIA 284840 9-08485

HISCELLANEDUS PARTE
33808-1233 N4 ? GPACER -BPECTALTY 450 IN L&; .175 IM OR DR ORDER BY DEBURIPTION

ATAR 7640684 2 1 RODTARY PULBE GENERATOR 28480 yad-aL84

*Indicates Factory Selected Value
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R SECTION

A6 RF MODULE

A6 RF MODULE REPLACEMENT

- NOTE

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

Removal

1.

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

Remove RF front panel. (See A5 Front Panel Removal procedure in A5 Front Panel section.)
Remove two clips (1) by removing four screws (2).

Remove five cables (3) from A6 PC boards.

Remove A6 RF Module PC cover plate by removing six screws (4).

Disconnect coaxial cable (5} at point shown.

Disconnect two ribbon cables (6) from motherboard.

Remove five screws (7).

Slide RF Module out from mainframe.

Installation

10.

11.
12.
13.
14.
15.
16.
7.

18.

Slide RF Module into the mainframe; push coaxial cable (5) in slightly so that it does not get caught on
mainframe.

Replace five screws (7).

Reconnect two ribbon cables (6) to motherboard.

Reconnect coaxial cable {5).

Replace A6 RF Module PC cover plate by replacing six screws {(4).
Reconnect five cables (3) to A6 PC boards.

Replace two clips (1) by replacing four screws (2).

Replace front panel.

Replace top, bottom, and side covers, reconnect IF and RF Sections, and reconnect ac line cords.
A 1
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FIGURE 1.

AB RF MODULE REPLACEMENT
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RF SECTION

ABA1 COAXIAL SWITCH AND ABA17 300 MHz BPF REPLACEMENT

NOTE

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

1. Remove front panel from RF Section. (See A5 Front Panel Section for front panel removal procedure.)
2. A6AI1 Replacement:
a. Disconmnect connectors {1), {2), and (3).
b. Unsolder wires from the Coaxial Switch:
1 (brown) wire from input {1}
3 {orange) wire from input (¢ +)
2 (red) wire from input (2)
¢. Release Coaxial Switch {5} by removing two screws (4).
d. Fasten new Coaxial Switch to RF Module with two screws (4).
e. Resolder wires and reconnect connectors.
3. A6A17 Replacement:
a. Disconnect connectors {8) and {7} and remove A6A17 BPF from mounting clips.

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

4, Replace front panel. (See A5 Front Panel Section for front panel replacement procedure.)

RED
WIRE

ORANGE
WIRE

BROWN
WIRE

FIGURE2. ABA1COAXIAL SWITCH AND ABA1T 300 MHz BPF REPLACEMENT

AB



RF SECTION

ABA2 RF ATTENUATOR REPLACEMENT

NOTE

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

Removal

1.

9.
10,

Remove front pa:nei from RF Section. (See A5 Front Panel Section for front panel removal procedure.)
Remove top and bottom covers from RF Section.

Disconnect attenuator cables (1).

Remove two screws {2} used to attach attenuator bracket to motherboard.

Remove two screws (3) used to attach attenuator bracket to “totem pole” assembly.

Remove RF Module PC board cover by removing six screws {4) and five cables (5) (three from A6A9 and
two from AGA12).

Remove A6A9 leaving remaining cables attached.
Disconnect attenuator ribbon cable connector (6) from motherboard.
Attenuator (attached to bracket) is now free. Remove from RF Module.

Remove attenuator bracket from attenuator by removing two screws (7).

Installation

11.

12,

13.

14.

15,

16.

17.

18.

19.

20.

21.

Attach attenuator bracket to attenuator by replacing two screws (7).

Place attenuator (attached to bracket) in RF Module.

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

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

Replace A6A9 Phase Lock assembly.

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

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

Replace top and bottom covers on RF Section.

Replace front panel. (See A5 Front Panel Section for front panel replacement procedure.)

4 AB



RF SECTION

B58e0-40T3E
CORNIAL SWTCH o

FIGURE3. REPLACEMENT OF ABA2 RF ATTENUATOR (1 OF 2)
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RF SECTION

ABAA SECOND CONVERTER REPLACEMENT

NOTE
For location of hardware and cables referred to in this procedure, see
Figure 4.
Removal
1. Remove ac line cords and RF Section bottom cover.
2. Disconnect connectors {4} and (8), single-pin connector (2), and double-pin connector (3) from Second
Converter.
3. Disconnect the remaining cables from Second Converter:
1 (brown) cable from .321 OUT (7)
4 (yellow) cable from TUNE (8)
4. Remove two screws {8) to remove Second Converter from A6 RF Module.
Instaliation
5. Position new Second Converter on mounting bracket. Secure with two screws.
6. Reconnect connector (1), 5 (green) cable, connector (4}, single-pin connector (2}, and double-pin connector
(3) to Second Converter.
7. Reconnect the following cables to Second Converter.
1 (brown} cable to .321 OUT(7)
1 (brown) cable to .321 IN (8)
4 (yellow) cable to TUNE (8)
8. Replace bottom cover and ac line cords.

FIGURE 4. ABA4 SECOND CONVERTER REPLACEMENT

Ag 7



RF SECTION

ASAS FIRST CONVERTER REPLACEMENT

NOTE

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

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

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

Installation
3. Position new A6AG6 First Converter in RF Module and reconnect connectors (1), Reinstall two screws (2).

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

FIGURES. AGAB FIRST CONVERTER REPLACEMENT



RF SECTION

ABA15 3.6 GHz BPF, A6A16 1.5 GHz LPF, AND A6A18 LPF REPLACEMENT

NOTE
For location of hardware and cables referred to in this procedure, see
Figure 6.
Removal
1. Remove ac line cords, separate instrument sections, and remove top and bottom covers from RF Section.
2. Remove five cables (1) from A6 PC boards; three from A6A9 and two from ABAlL2,
3.  Remove RF Module PC board cover by removing six screws (2).
4. Remove A6A9 assembly and A6A10, A6Al1l, and A6A12 PC boards.
5. Disconnect 4 (vellow) cable and 5 (green) cable from 2nd Converter to release AGA9 assembly.
6. Disconnect coaxial cable (3) between A1l YTO Loop and A6AS5 ACLU at the ACLU.
7. Disconnect cable between AGAR YTX and A6AS ACLU at the YTX.
8. Disconnect cable between front-panel 1ST LO QUTPUT connector and A6AS ACLU at the ACLU.
9. Disconnect 1 (brown) cable from A6A4 2nd Converter .321 OUL
10. Disconnect cable between A6A14 Limiter and AGA1 RF Switch at the RF Switch.
11. Remove three screws {4) used to attach ACLU cover plate one at a time removing cable clamp and
reinstalling the screws.
12. Disconnect wire harness connectors from ACLU and 2nd Converter to release wire harness from “totem
pole” assembly.
13. Disconnect ¢able between front-panel IF OUTPUT connector and A6AS5 ACLU at the ACLU.
14. Disconnect cable between front-panel IF INPUT connector and A6A16 1.5 GHz LPF at the 1.5 GHz LPF.
15. Disconnect wire harness plug from motherboard and position wire harness such that “totem pole” assem-
bly can be removed. ‘
16. Remove two screws (5) attaching “totem pole” assembly to motherboard and two screws {6) attaching
“totem pole” assembly to attenuator bracket.
17. Remove “totem pole” assembly from RF Module.
18. AGAI1S, A6AL6, or A6A18 can now be replaced by disconnecting attached cables.

Installation

19.

20.

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

Place “totem pole” assembly in RF Module.
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RF SECTION

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

CAUTION

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

22. Reconnect cable to AGAS YTX.

23. Reconnect cable to A6A1 RF Switch.

24. Reconnect cable from front-panel 1ST LO QUTPUT to AGAS ACLU.

25. Reconnect cable from front-panel IF QUTPUT to A6AS5 ACLU.

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

27.  Reconnect cable (3) between A1l YTO Loop and A6AS ACLU.

28. Reconnect 1 (brown) cable to 2nd Converter .321 OUT.

29. Remove three screws {4) from A6AS ACLU cover plate one at a time replacing cable clamps then replacing

SCICWS,

30. Reconnect all wire harness connectors to A6AS ACLU and A6A4 2nd Converter as follows:

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

31. Reconnect wire harness to motherboard.

32. Replace AGAY assembly and A6A10, A6ALL, and A6A12 PC boards.

33. Replace PC board cover and install six screws (2}.

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

35. Reconnect five cables (1) to A6 PC boards; three to A6A9 and two to AGA12.

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

cords.
10 A6



RF SECTICN .,

“TOTEM POLE"
ASSEMBLY

ABAL¥
SECOND
CONVERTER

ABAS*
ACLY

ABA16*
1.5 GHz
LPF

AGA18*
4.0 GHz
LPF

{CABLE}

ABATH* ABAG™
3.6 GHz FIRST
BPF CONVERTER

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS,

FIGUREB. ABA15 BPF ABA16 LPF, AND ABA18 LPF REPLACEMENT
AB
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Ri SEGTHION

TABLE1., REPLACEABLE PARTS
Reference HP Part ic Q Lo Mfr
h : t r Mfr Part Number

Designation | Number |P Y Description Code

19 RF MODULE

LET-XS Bhab0-663101 1 0 1 RF SWITCH - BUNAHL-HT101

AbA2 BU6LHG-6H0121 | 4 i RF AT UATOR/ERRUOR CORRECTION ROM 85660401 21
{INCLUDES ALRUED

HOAT BEL60-L0083 ¥ 1 LAST CONVERTER ASSEMBLY 28480 UELI-60803

AbAs SHBe~7248 k4 1 SECOND CONVERTER 28480 LOBE-72AG

ALAS 50867133 i 1 AMPLIFTER/COUPLER /LOAY BNIT 283480 DOB6-7123
ACLAD

AbAL S0Re-7347 ] 1 FIRGT DONVERTER 284810 5086-7247

ALAT LeL0~6T128 | 1 i BOARD ABSEMELY, YIS~TUNED 284648 GBUsaR-60120
HIXER CURRENT DRIVER

AbLAT HH86~7226 3 1 YIG-TUNED MIXDR (YTX) (NEW) SOBL-TERE

ALAR SOB6-6224 1 1 {YTHy (RE- GURs-BRRL

i 4]

ALATD 5466060224 1 0 1 PHASE LDOR AGE 10 3 @348 BH&&HA-HD 226

abhate AG668--601BG | 5 1 BUOARD AGBEMEILY, MISCRLLAMEDUS 244840 OSLL0-60180
DBIAG/RELAY BRIVER

ALALL BEe6D 60136 | 9 1 BOARD AGRIMELY, SLOPE BENERATOR E6A80 BYLOHE-68124

ALALZ BS&HGU-68013] 3 3 BOARD ASGEMELY, YTX DRIVER 28480 BI&&L8-63013

ALALSE BUEED-68014 | 4 1 BUOARD ASBEMBLY, RF MODULE MDTHEREBDARD £R4R0 0564860014

A&ALA 508367261 & 1 LIMITER, 8-2.5 GHY AL S0BL-7261

ALALS D1IAG-00EY 13 1 BANDPASS FILTER, 3.6 GHE, OMA CONMNECTORS 29480 @I5G-8547

Ahats FOR6-7R9Y g 1 1.0 PARE FIL , 1.5 GHZ 28400 SOBE-TRRY

ALALT 0PE5-0117 1+ 1 BANDPARS FILTER, 300 MHZ 20480 DYEE-0417

ALALE 91350163 5 1 FILTER, LOW PABS, 24 GHZ aEL4a0 $135-0108

abLT1 PART BF A&lWle (DAL OQUTPUTY

ABTE 1350-1251 7 i ADAPTER -CUAX BTR ¥ -GMA F--BNA 284060 130G4-12514

AHTY BOHIPG-6L080% | 7 H CONNECTOR, TYPE N (RF INPUT) (SEE FIGURE nany BHEIPE-LB60G
3 IN CENERAL, PARTS LISTING SECTION
FOR PARTS BREAKDOWN) .

ALRT 2101717 4 1 RESTOGTOR-VAR CONTROL COP 50K 20% LIN 20480 ZHO0-37EY

Aol BUL60-28073 | 1 i ChRRLE ABBEMILY, J1 {(RF INPUT) TOD 283480 JEHE6Q-20G07F
ALAD (RF ATTENUATOR}

AGWE 834660208074 | 2 1 CaBLE ASBEMBLY, AGAZ (RF ATTENUATOR) TO 211480 BEAHLO-RO07 4
ALAT RF SBWITOY

ALWE BH660-28875 | 3 i CADLE ABSEMBLY, ABA1 (RF SWITCHY T0O 233480 BEHLG-200875
ALAL (YTX)

ALl BELL8-2987F 1 7 i CARLE ABBEMDBLY, ALAT4 (LIMITER: T4 FRAE0 BH&LHI-PRO7Y
#6AH (FIRST CUOMNVERTER)

ALWS BY&HGHO-20876 | 4 H CABLE ABBENMBLY, ALAB (YTX) TO ALAS(ALLLY 2480 gS566L-20076

ALWE DELED 2087 | H 1 CARLE ASSEMBLY, ALaS {ACLU LD THY 1O 20480 BEHLLH 20077
W1t CABLE ASSEMBLY FRON AliAadl

ABWT BIsLN-280088 [ 2 1 CABLE ASEEMELY, ALAS {ACLLY TO AbAb 28400 BHLLQ-20082
(FIRBT CONVERTER

AHWH OOse 020184 | 9 i CARLE ASSEMBLY, 18T LO DUTPLY 28408 B85460-20184

ALWS NOT ALSIGNED

AbLWID 8% 66020091 1 1 CABLE ASSEHELY, ALALS (%06 GWZ OPF)Y TB 25430 HHA6L0-20008])
ahA4 | OND CONVERTER

11N EHEhe(-60085 1 3 i CABLE AGGEMEBLY, GREEN, ALAY {PHABE LOCK) 28430 BHLHL0-6035S
TO A6A4 (SECOND CONVERTERY ¥10

ALWLER BIELHD-60H97 | 3 1 CABLE ASBEMBLY, YELLOW,ALA4(SECOND CONY- #0480 BHELY-6887
ERTERY TO ALARUL (SAMPLER)

ALWTY H96&0-28113 1 0 1 CARLE ASSEMELY, ALAS (ALY TO A4ALL 25480 8566028119
1.5 GHE LPE)

&HW14 HShe(-293112 1 9 1 CABLE ASSEMELY, AOGRIE (1.3 DHZI LPM) 25480 BELEG-2R1IT
TO AbLA4 (SECGND CONVERTER)

ALWLS BE56e0 60057 1 5 i CaDLE ASSEMBLY, BRUWN, ALA4 (SELOND 20480 BELGEY~LAGHT
CONVERTERY TG ALAZ (LAGBT CONVERTER)

AbWLS BHEL0-66050 | & 1 CARLE AGSEMBLY, BLACK, Cab DUTRUT 284490 BBLLG-63858

AbWIT BHE60-H0058 | 4 1 CARLE ABSEMBLY, RED, ALAY {PHADE LOUK) 28480 85466060056
TG A&M17 (3080 HMHZ BEFY

AbW1B 8566000054 | 2 1 CABLE AGBEMBLY, RED, ALAIY (300 MHZ BFF} ZEA80 BHELHLO-60054
TO ASLAT (LAST CONVERTER)

ALWLT 81202847 H 1 CABLE ABBEMELY, RIBBON, AGA1S (YTX 28484 [120-2H47
DRIVERY TO A6A7(YTX CURRENT DRIVER)

AbWED 12501397 2 1 ADAPTER-COAX RTANG M-SHA M-8M& naann 1258-13%7
(RF SRITCH) 1O asnld (LIMITER)

AbWI BULEH-6G060 | & 1 CABLE ASBEMRLY, WIRE HARNEGH 28484 BHHLG-6D064
{a6R1,86A1, 0604 AND ALAS TH ALALIF4)

*Indicates Factory Selected Value
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RF SECTION

Wik,

ABW15%

ABA3Z#

ABW21

ABW14%:

ABW1gH#

ABATBH

“TOTEM
POLE"
ASSEMBLY
{SEE SHEET
JOFTHIS
FIGURE)

ABW1T7¥  ABW1IE% AZIW2#

RF MODULE

\_

wax  w2x & AGW12% ABA12¥AGATT %

ABAT0+#

ABAD#%

UNLOCK
INDICATOR
(GREEN LED)

ABW11
W11
ABW19%

ABW3*

AGWI13#

ABWI2%
ASABH#

ABWE %*
ABWB #

AGATH®
AbW11%

ABWZ ¥

ABATA*

W1G%ABW % AGALH ABWI0% ABWS* ABW133 ABWTH ABW23% ABW20* ABAZ#

“REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

FIGURE7. ABRFMODULE, PARTS IDENTIFICATION {1 OF 7)
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RF SECTION

AB
RF MODULE

AGA13CT#H  AGAI3C3% ABA13VRI# ABAI3LE®  AGAI3CH¥

ABAT3C2¥ AGA13C4# | ABA13CE%* [ ABAT3LG#*

AGA13L4*

ABAI3R1%#

ABAT3L3%. _ |

ABA13L2*\

A6A13L¥*——-_f"”‘""

>

ABATICT—T |

{3.PLACES)

0/ _

X

8
{3 PLACES)

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS,
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RF SECTION

AB
RF MODULE

ABW23% 60

{2 PLACES)

2
{4 PLACES)

ABWT%
14

ABWI10%

AGW13%
ROUTESTO
FRONT PANEL

ABA15%

00 O

(2PLACES) (2 PLACES)

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

ABALH

ABAL¥

ABWEH*

AGWT#*

ABW14%

ABA1E¥*

ABA1g#

FIGURE7. ABRF MODULE, PARTS IDENTIFICATION 3 OF 7)
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HE SECTION

AB
RF MODULE

ABWZ0# ABWZ¥# ABWIH

5580

=
o
5
i §
d
EH
L%

i)

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS,

16

A6

FIGURE7. ABRFMODULE, PARTS IDENTIFICATION 4 OF 7)
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RF SECTION

AB
RF MODULE

ABJ1 #* ABJ5 ¥* ABJZ ¥

ﬂ

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

ABW1#

ABWI3 %

FIGURE7. A6 RF MODULE, PARTS IDENTIFICATION (5OF 7)
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AB
RF MODULE

(2 PLACES)

ABWT % 15

ABA13%#
A23WTx
16
AGW4 %
-
{2 PLAGES) {2PLACES) {2 PLACES)

“REFERTO INDIVIDUAL TABS FOR PART NUMBERS,

18 A6

FIGURET. A8 RFMODULE, PARTS IDENTIFICATION {6 OF 1)
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RF SECTION

HP Part g - M. Manufacturer’s
ltem Number ] Description Code Part Number
1 0400-0009 9 Grommet, Rubber (For W2} 28480 0400-0009
2 85660-00020 6 Air Duct, RF Module 28480 85660-00020
3 85660-00015 9 Bracket, Main, RF Module 28480 85660-06015
4 2360-0116 3 Screw, Mach, 6-32, .312-IN LG, FLAT HD 28480 2360-0116
5 85660-00023 9 Heat Sink, ¥'TX Current Driver 28480 85660-00023
7] 0520-0137 8 Screw, Mach, 2-56, .75-IN LG, PAN HD 28480 0520-0137
7 2190-0890 1 Washer, Split, 2-56 (For screws (8) & (15)) 28480 | 2190-0890
8 1400-0053 4 Cable Clamp (For Screw (10)) 28480 1400-0053
g 85660-00021 7 Mounting Plate, 2nd Converter 28480 85660-00021
10 2200-0145 2 Screw, Mach, 4-40, .438-IN LG, PAN HD 28480 2200-0145
-11 2190-0003 8 Washer, Split, 4-40 (For screws (10) & (27)) 28480 2190-0003
i2 3030-0105 6 Washer, Flat, 4-40 (For screw (10})) 28480 3050-0105
13 1400-0942 0 Component Clip (For A6A16) 28480 1400-0942
14 85660-20072 0 Mount, Microcirenit, “Totem Pole” 28480 85660-20072
15 0520-0130 1 Screw, Mach, 2-56, .375-IN LG, PAN HD 28480 0520-0130
16 2360-0115 4 Screw, Mach, 6-32, .312-IN LG, PAN HD 28480 2360-0115
17 2200-0105 4 Screw, Mach, 4-40, .312-IN .G, PAN HD 28480 2200-0105
18 85660-00073 0 Cover, RF Module PC Board 28480 85660-00073
18 85660-00055 1 Bracket, Connector, RF Mocdule 28480 85660-00055
20 2360-0119 8 Screw, Mach, 6-32, .438-IN LG, PAN HD 28480 2360-0119
21 2360-0122 3 Screw, Mach, 6-32, .5-IN LG, FLAT HD 28480 2360-0122
22 2360-0117 6 Screw, Mach, 6-32, .375-IN LG, PAN HD 28480 2360-0117
23 3050-0010 2 Washer, Flat, 6-32 (For screw (22)) 28480 3050-0010
24 2950-0154 2 Nut, Hex, ¥ IN (For A6J1) 28480 2950-0154
25 2190-0054 9 Washer, Lock, ¥2 IN {(For A6J1) 28480 2190-0054
28 2360-0113 2 Screw, Mach, 6-32, .25-IN LG, PAN HD 28480 2360-0113
27 2200-0151 0 Screw, Mach, 4-40, .75-IN LG, PAN HD 28480 2200-0151
28 1400-0937 3 Component Clip (For A6A1T) 28480 140G-0937
29 85660-00014 8 Bracket, Front, RF Module 28480 85660-00014
30 2200-0103 2 Screw, Mach, 4-40, .25-IN LG, PAN HD 28480 2200-0103
3 1490-0968 9 Panel Bushing (For A6R1) 28480 1490-0968
32 2190-0027 6 Washer, Lock, .256 1D (For A6R1) 28480 2190-0027
33 0590-0061 4 Nut, Hex, 1/4 IN (For A6R1) 28480 (590-0061
34 2950-0132 6 Nut, Hex, 7/16 IN (For A6J3) 28480 2950.0132
35 2190-0104 0 Washer, Lock, 7/16 IN (For A6J3) 28480 2190-0104
36 85660-00019 3 Bracket, Attenuator, RF Module 28480 85660-00019

FIGURE?7. A6 RF MODULE, PARTS IDENTIFICATION (7 OF 7)
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RF SECTION

ABA3 LASTCONVERTER, CIRCUIT DESCRIPTION

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

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

Power Supplies (K)

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

321.4 MHz Amplifier (A)

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

321.4 MHz Bandpass Filter (B)

The 321.4 MHz amplifier drives the 321.4 MHz bandpass filter which consists of L4 —18 and C8—C12. This
filter is made up of five LC tank circuits coupled magnetically and capacitively. Capacitive coupling occurs
through PC board traces on the circuit side of the PC board. Coupling into and out of the filter is done with
tapped inductors L4 and L8. The filter is tuned by means of C8 —C12. '

321.4—21.4 MHz Converter {C)

The 321.4 MHz filter drives the 321.4—21.4 MHz converter. This converter consists of a packaged double
balanced mixer, Ul. The 300 MHz L.O for this converter comes from the A6A9 Phase Lock.

21.4 MHz Preamplifier (D)

The 321.4—21.4 MHz converter drives the 21.4 MHz preamp which consists of Q6 and its associated compo-
nents. Q5 provides bias for Q6 by setting the base current. 110, C22, and C23 form a series resonant circuit
producing a notch in the frequency response of this amplifier at 10.7 MHz. This is to prevent the second
harmonic of 10.7 MHz from causing a spurious response.

Slope Attenuator (E)

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

The variations of conversion loss within each band are compensated by pin diodes CR1—CR4 and associated
circuitry. Pin diodes have a property of changing RF impedance as their dc current is varied. Thus CR1/CR2
and CR3/CR4 form the two elements of a voltage divider. The current through CR1/CR2 is fixed by R10 and
R11. The current through CR3/CR4 is determined by circuitry on the A6A11 Slope Generator. This forms a
current controlled variable attenuator. Pin diodes CR1/CR2 are used in place of a fixed resistor to provide
temperature tracking with CR3/CR4. :

ABA3 1



RF SECTION

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

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

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

Gain =

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

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

Driver.
CR5
CRE
CRY

»

3

& O ouT
CR8
CRY
CR1D

o T
P i)

FIGURE1. STEP GAIN AMPLIFIER, SIMPLIFIED SCHEMATIC

Ampiitude Calibration Attenuator (G)

Q2 is an emitter follower buffer driving a second pin attenuator, CR11 ~ CR14, The current through CR1! and
CR12 is determined by the front-panel control A6R1, AMPTD CAL. The current through CR13 and CR14 is
fixed by R27. This circuit provides for amplitude calibration of the instrument.

21.4 MHz Output  (J)

Q11 and Q12 form the output stage for the Last Converter. Q11 is an emitter follower driving common emitter
amplifier G12.
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RF SECTION

Temperature Compensation Voltage Source (})

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

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

ABA3 3
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ABA3 LAST CONVERTER REPLACEMENT

NOTE

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

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

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

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

4, Remove ABA9 assembly and A6A10, A6ALL, and A6AI2 PC boards from the A6 RF Module. Tt is not

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

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

Installation

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

8. Replace PC boards removed in step 4. Reconnect 5 (green) and 4 (yellow) cables to A6A9 Phase Lock if
they were removed during removal of AGA3.

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

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

I1. Replace bottom and right side covers on RF Section. Reconnect ac line cords.

4 ABA3
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RF SECTION

VIEW A

VIEW B

FIGURE2. ABA3LAST CONVERTER REPLACEMENT

ABA3 5



M OEGHUN

TABLE1. REPLACEABLE PARTS
Reference HP Part ic Q . Mfr
: ] t Description Mfr Part Number
Designation Number (D 4 P Code
AHATY BUALE-6H0003 | ¥ 1 LABT EONVERTER ASSEMBLY 28480 BR4H60-60003
AGATZLY 21380892 8 5 FILTER-LOW PASYS SOLDER-TERMS W09 1744010
AHKAZLE FEIG-G 00N a FILTER ~LDW PAGES SOLDER-TERMS 33095 S1-744-318
ALAELE $135-0082 8 FILYER-LOW PARS Fapes Wi-744-018
ALAZLA iR ; 3] FIEL ~LOW PASS I38YS 17441118
ALAZLE PLEG--H082 54 FILTER-LOW PASSH F3e99 59 -744-010
MIGOELL ANEOUR PARTS
RIPN-EDSY 7 3 WASHER-LK INTL T NO. {0 ,1959-IN-ID phage -'i gh- 4597
2oOb-014¢ 7 34 BCREW-MACH 4-40 .2 Ml 188 2R4R0
16~0144 1 34 SCREM-MACH 4-40 ,I75-IN- LG 180 DER rB4ae
58-0078 o 3 NUT -HEX-DHEL-GHAM 18-32-THD . 0&7-IN~THE 28406
BLHA-380G07 1 i COVER Fop &8480 Basi-pione
566620065 | 1 1 COVER ROTYOM iz L1304 BEHOLD-23 065
g 8566020846 | 2 1 HOUGING 20400 BHLL)-POIEL
ALAIAT BIHE0-60608 { 0 1 BOARD ARSEMBLY, LAST CONVERTER 284890 B5460 60082
ALAIAICT B160~2877 = = CAPACTITOR-FXD 106PT +-20% 200VDE GLR RBABD B1&HG-3877
ASAZALILR Hi&n-%8703 & i CAPACTITOR -FXD 1800PF 0% 108VBC CER PH4G0 $1465-3878
AHAZAICT Bt&e0-3877 b CAPACITOR-FXE 100PF +-20% 200UDC CER D408 g1 &HB-IR77
ALAZALICA BI&EG--3878 & CAPACITUR~FXD 14586PF 20% i04VDRL CER 2B4EY G$16H3-3878
ALAIAITT B140-3670 & CAPACITOR-FXDR 1B80PF +-20% 10DVDC CER HRABEH 61643878
ALALATILE B160--3878 & EAPACTITOR-FXD 188G6PF t--”EﬂZ 1049YDE CER nBaEg 0i63-3078
ALMIAILT B1H0-2R44 0 i EAPALITOR-FXD 3.6PF +-. '!’I’ SO0VURT CER an4nd 1602246
ALAZALILE BI21-§452 4 i CAPACITOR~Y THRME-AIR 1. 3 CARPF 175V 4TI 1a7 0143 {!“{3
ALHIATLY 210452 4 CAPACITOR-Y TRMR-aIR 1.3 .A‘I%‘F 1759 TAGTY 1P -PLGE~0
AHATATCID 1218452 4 CAPAKETTOR-V TRMR-AIR 1.3-9.4BF {790 T49Y0 1870103~
AbLASAICIL 8121 1452 4 CAPALITOR-Y TRMR-AIR LAPE 1750 7A4GTH 187-0102-828
fHeA%AICLZ 21 94\3:. 4 CAPACTITOR-V TRMR~AIN S.4PF 175V FEY Al 18701 83-028
ALASAICIS 1 1 CAPACTYOR-FXD 2264PF 100UDE CER 2aBg G160--0372
ALAIAICTLA 7 31 CAPACITOR-FXB (G1UF +- ‘.J}/ 1RUVLE SE4AEH $149-3879
ALATALICLS 166~ 3{37? 7 CAPACTITOR-FXD ,G1UF +-20% 160UDE CER 20480 G1460-3879
ALATATICT S N160-32079 7 CAPACITOR-FXD .01UF +-20% 180VDC CER PRAHD 01460-3079
ALAIAICLY $168-3878 & ] I00OPF +-20% 18000 CER 28480 14603878
ALAIAITIR B168-387% 7 CAP&CIT{}\‘ FXD L BTUF P 4311 C‘ER aE48D 1143-387%
ALAZARICLY 414683079 7 CAPANYITOR-FXD L §1UF 297 148VDL " 248D $166--3879
ALB3AILRD Di&c-3877 7 CAPACITOR -FXD ,01UF +-28% 1806VDC E,El? 294430 D14L4-3879
AEAZAICRY Bie0 3879 7 CHOPACETOR-FXD il 207 1848VBE CER B168--387%
AGAZALCED 21603653 il 1 CAP R JEPET 4 % O2gHVDE CF ’? §+--30 H1H0-3653
ALAIRICES Bi21-0344 2 1 TOR-Y TRMR- GER 9-36PF 280V 304322 FSATPE NLSE
AGAIAICZA 16G-3879 a £ ITOR-FAD  Gill +-20% 184ung G1468-387%
ALATATERY 01683879 7 CAPACITOR-FXD ,DiUF +-20% 100vD0 $1L4-3879
AHAZALLRY Bl1&Hn-38Y8 7 CAPAGITOR-FXD . 0IUF + % O108UDBE CER 11464-387%
AbLA3AtoRY 7 CAPACITOR-FXD L 01UF +-28% 100UD0 CER §460-3879
AGAZALCRR B1&0-387% 7 CAPACTITOR ¥ COPUF +-20% 184VDC CER 14603879
GhLAIRIGEY ni6n-387% 7 L0107 +-28% 160VDC CER 2 §1 443079
ALAIAICEL $t60-3878 & FROGPE +-ROX 194VDBG CER "8#23{3 $168-3678
AHASALCEY 81603878 & 104 8PF m0E 100VDL CER 28A00 G1&65-3878
AbLAZATCIZ 416043877 7 CHPACITOR~FXD L g0y 1Heune BA{H 0166-3879
ALKAZARTOER 8169 7 LAPALCITOR L0LuUrF ideved PE4RG
ALARALEZA 0160 7 . CAPACITOR I CBIUF 100VD{ 28488 B168-387%
A6HATALICES B1460~ "E'E!'?‘? 7 CAPACTTOR-FXD . otur 100VBE 20480 01&6-387%
ALATATEIS B1H0--3679 7 CAPACTITOR-TXD D LUF 100VDL CER 284810
ALA3AICRY Bi60-38YY 7 CAPACITOR-FXD (G1UF 100VDG 23480 B
ALATAILIR Hi60-3877 7 CAPACITOR~-FXE L 41UF T0OVRL 28480 H166-387%
ALATAICEY H164-397% 7 CAPACTTOR-FXD . 01UF %o100VBT 2H480 $140-387Y
ALAZATL4D 61603879 7 CaPalITOR-FXD . d1UF 28% 100VDEG 26499 D1468-3877
ALAZATCST BYLHE-387Y i CAPRCETON-FXD OLUF ERIEIEE) M rE400 B166-I87%
ALATARTL4R B1460-ZRTY 7 Fé?hi.]ﬁ'l OR-FXD . Q1UF innvng 2480 41468-3879
HLATAICAR 21653898 & 100LFF 8% 150VDG 28400 B1&0-3878
ALHA3HICAS 0160 i oy 1 10040PF 10% 1KVDS DER 28480 0140-2456
ALATAICAR f1o0-3079 7 CBIUF +-20% 100YDE CER 29480 01503879
AGHIATC AL 11604892 & 2 THF +-28% 28D CER 23480 Qi64-4892
ALAIAIEAT 7 CALUF 2% 100V CER 2iEa8n B16G-387%
ALASATLATR 7 JHIUE 428 100VD0 LEA30 G1ad-387y
ALAIAITAY 81403879 Vi CAPASITOR-FXD | 814F -2U% THBYDE 23480 H160-3879
ALAZATCSD 1604892 & CAPACTTOR-FXD 108 GX 2UVVBL CER 28400 $14609-4892
ALAZRAILSE 1604004 53 i CAPACETOR-FXTD 1t +-20% SeVDC CER BRash B160-
ABAIATCHZ 1683879 7 CAPACITOR-FXD |, S1UF +-838% 100VDC CF 268480 Biog-34
ALMIAICES H160--3879 7 LAPALCITOR-FXD L 81UF 0E 1hOVDD 25980 IBTY
AGAIATES4 U1 60-387% 7 CAPACITOR-FXD L 01UF +-28% 100VDC C SB4ED 614603879

*Indicates Factory Selected Value
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RF SECTION

TABLE1. REPLACEABLEPARTS

Reference HP Part jc Descrioti Mfr

: . escripti Mfr Part Number
Designation | Number |D Qty scription Code
AGATAICR1-
AGAIALORES 1901-1070 9 20 DISDE-PIN 110V 28480 19011870
ALAZATEL B36L0-0124 3 in EBNT FINM RND 20480 H3LHE-01I24
BLATALER 0B50-0124 3 CORT PIN . RND DAY 03685184
ALASALIES AZ6R-D124 3 Gl CONT PIN RMT PR45g QR&E- (124
ahATATES 03600124 2 CONNECTOR-SGL CONT PIN RND 25409 0BLG- 0124
HGATATED 0368-0124 3 COMNEDTOR-GLL DONT PIN RND 20480 0360-0124
ABASAIES 8B6H0-0124 3 BOL CONT PIN /ND ZIAED B360-0124
ALATATE? WALD-1124 3 GG CONT PIN RND DRARD 03680124
AHATRIED 53606124 3 SGL EONT PIN RND 29480 GALG-4124
ALAIAIET 8346070124 3 GL GONT PIN . 04-IN- RHD SBAB G 0366-0124
AGAIAIELD GBL-B124 3 . CONT PIN .94-IN-BEC-SZ RND DHARD 0360-0124
AGABALELY 9170-0029 3 & SHEELDING BEAD ZE480 IV o
AGATALELR $170-0029 k3 SHIELDING BEAD 28485 o1 P G081
ABLAZALELS 9178-002% 3 {IELRING BEAD PH4BD FI7A-0 029
AGAIATEL 4 21700629 3 SHIELDING BEAD #B4N0 94760009
ARATALELS 1780029 3 SHITLDING BEAD 2RABY PLPO0-¢ 029
AGASAIELS D170~ 4027 3 CORE~GHIELDING BEAD PEAHD G170 60aY
Ab6ARBATTT 128016110 3 3 CONNECTOR-RF SHE M PO S8-0K
AHRIAITR 1258~-1611 3 CONNELTOR-RF GME M PC S0-OHM
ALAZAITE 123541611 3 CONNECTOR-RE SHE M PLOS0-0OHM
a&ASAIL1 F1U0-2R250 A el INDUCTOR RF-CH~MLD AV4NH 10X
AbRBATLD 9169 dwn 4 1 INDUCTER RF-CH-MLD SOMH 18% E
ALATALLE 100225 4 INDULTOR RF-CH-MLD 470NH 10% . 10%DX, (,L(;. "'Un'if’ii
ALBIALLS FoET- 8008 2 2 COIL TAPPED 23430 5} (»EU””E}BE}U‘
AGAIALILY BEA6HL0-B85001 | 1 2 GOl FTLTER 28480 BEE60-8000Y
AbATALLG 8566008601 | 1 £pIL FILTER 26488 BUOHI
ALAIAILY 8566080061 | 1 COLL F R 28480 onat
AGAZAILE 8366000082 | 2 CaIL 2e48 gonez
ABLATATLY 21082247 4 1 INTUICTOR R TOONH 187 105DX . 2616 U410 o
ALATAILIY F140--0344 3 1 INBUCTOR R &.7UH 18% L 1BBBX, P6LE FBABE 1400544
ASA3ATLLLY NDT ASSTGNED
ALABAILIR 100~1423 B ] INDUCTOR RF-CH-MLD B7UH 5% . 166DX. 385LE 28480 9106~1423
aLAIAILIS $100-1623 a INDUCTOR RF-CH-MLD 27UM 5% .166DX,305LE 28480 - LA
ABAZATLLS 71001623 ] ENBUETOR RE-CH-HLD 27UM S% . 164DX.385L0 28480 1001423
ALAZATLIE P100-1423 B INDUCTOR RF~CH-HLD 27UH 5% ,166DX,385L0 284840 BB LR
AGRZAILIE HOT ASSIGNED
ABAZARILYT N3T ASSIGNED
ABAZAILIE 9140-1523 8 INDUCTOR RE-CH-MLD 27UH S% , 16HDX, 38016 20420 41001673
AEAZATL 19 9100-1623 8 INDUCTOR RE-CH-HLE B7UH S% . t66DX, 38508 78488 9100~ ‘1623
ALATATLED NGT ASBIGNED
a6ATATLET F100-1623 8 INDUCTER RF-CH-MLD Z7UM 5% . 166DX.385LC 26480 P408-1623
ALHAIAILER 1801623 a ENDUCTOR RE-CH-MLD 27UM 5% . 166D0X . 38516 A8AB0 $18-1623
ABABAILEZ T00-1623 8 INDUGTOR RF-CH-HLD E7UH 3% . 166DX.385LG 28460 P108-1623
ALARAILZA G1ee-16273 8 INDUCTOR RF-CH-MLE 27UH 5% 166DX, 30516 2E4808 FLED- 1623
ALAZARIET 10840477 7 1 TRANGIOTOR NPN AEA 51 TO-18 PD=540MK 94713 2ZN2REDH
ALATATIRE 1854~ 0345 8 & TRAMDIGTOR NEN ¢ 179 &t TO-72 PO 0a7ES AN
AGAZALGE 1E54-0345 ] TRANSIGTOR NPH 2NS179 S Yo-72 PI 34713 79
ALATALGA B4~ 1345 8 TRANSIGTOR NPN ENS179 8T TO-72 PD 14743 5179
ABAZATRS 18530281 k4 4 TRANSISTOR PNP ZN2?074 ST T0-18 Ph=400MY G47LY ”NE‘?()/Q
HHATAIGL 1854--G047 2 & NEN ST TO-39 PD=1W F DML nE400 1BGa-0247
AGAZATINY § ? PP 2N220978 51 TU-18 PD=400MM 24713 LN”‘?UH}
ALAIAIEE 1] 1 NPN GE TO-YRE PR 25460
ALHAZATAT 168540343 8 NP N ¥ JI TO- 64713
ALAZAIRID 18540345 8 TRANSTIGTDR NPN 8 BA7LD
ALAXAIRITY 1A%4-3345 a TRANSISTOR NFN G TO-72 PD=Z00MW 94713
AHAIAIRL 2 18040247 g TRANBIGSTUR HPN § : REAHG
ALBKIATRY QFS7-0430 3 & 531K ._’4546
AGAIATIRE 9757 -0438 3 GTOR 5.11K y
asA3ALIRY B7E7-0418 W 3 RC;I TOR }'P 1% 1254 F
ALATAIRA 44HFE-3104 4 1 RESIGTOR 4.22¢ 1% 1258 F w100 g4
AGASALIRT GH73-BAIB X i RESIBTOR :'» 16 1% LLIREW T T N R R DLUH-3818
A6ABALRE 0698008 ] t 1KO1% L 1ESM P TC=B+-168 Ly £ 8T
AGABAIRT $757- 4448 7 1 K 1% 1258 F FEwd-100 FHRYTIEY iy
ALAIALRE 2698 ~3431 & 1 23.7 1% Be-160 FHERS~ ~RIRTF
ALABIA/IRG Q7e7--4190 2 i 144 1 LF 975‘7-{3198
BeAINIRT D E7TT-419 o 1 BB 1% Cad/E-TH GHIR-F
H6AZAIRET Q7S7-014248 1 162K 1% C& ATt s2d -F
ALATATRIE 9 2 1,780 1%
ALASATRIZ 3 3 P - B Ca-1/8-7H
ALAZAIR1A 3 R S.13K 1% L 3EDW % - Ch=1/8-Th-T11 -
BHAZBIRTE 3 REGISTOR 5,318 1% 1286 ¥ TL=0+-180 C4-1/8-TH 3111 -F
HLATAIRTA 7 i IBTOR H.&62K 174 180U [4 10108
ALAIAIRLT L3 1 SYOR 162K 11X 12 Ew - T
AGATAIRID B797-0418 ¢ RESISTGR 619 1% AB-TOAL9R-F
AGAZATRTY 8478-3441 a 1 RESIGTOR 215 1% G- /8T -R1ER F
AGATATRZD G658-3132 4 8 RESIGTOR 261 1% 128 FATAL a1 /8-TH-2410-F

*Indicates Factory Selected Value
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TABLE1. REPLACEABLE PARTS

Reference HP Part |c Qt D o
: ] escription Mfr Part Number
Designation Number |D Y P
BEATAIRZY 446983195 1 @ 4. 64K 1% .1 F TO=0+-100 C4-1/8-T0-A4&41-F
asA3AIRER Bo98-3444 X i S LG A ! Ca--1/8-T0-383R-F
ALAIRTIRZZ 4983160 & 2 Ab &K 1K Sl et QT80 F
ALAZAIRT4 47570416 Va 2 B11 1% L iRhe K CA-1/8-TO-511IR-F
ALATATRES J7E7-3416 7 511 1% LI8BW F T 4t /8-T 0Bl IR-F
ASA3A1RE& 474970420 3 RESISTOR 5, 11K 14 1250 F TC=84-1088 Pl TE 1) C4 -1 /8-TO
ALATALIRDY DHIB~I44% & 1 REGISTOR 20.7% 1% 1254 F TC=0+-100 AATAL CA-5/78-Th~
ALAIRIREE 0757 -827 e ‘ RESISTOR §.78K 1% ,i254 F ¥ 24546 LA -1/78-ThH 3
ALATATIRES PrE7?-0280 3 REGIGTOR 1¥ 17X 1258w F 71 mAG A GA-1/6-To~t00L~F
ALAIATRIG 0698-3132 4 RESISTOR 261 1% 128 ¢ TC= 24546 {4 1/78-T0-2810 -F
ALABIAIRIT B&EFE-B1SS 1 REGIGTOR A4.64K 1% 12%W F TC=0+-100 B4 Ca-1/8~T3- 4441 -F
AGAZAIRIZ Q757 -0410 9 REGISTOR 6319 1% 1258 F TO=04-100 F454E L4-1/70-TH-H19R -F
ALAJATRIZ DoPR-31 62 8 RESTSTOR 4&6.4K 1% 128W F TC=C¢+-180 Pl ST ¥ Cd-1/0-TA-4542-F
ALAIALTR3A 7570417 3 1 REGESTOR SB62 1% L1258 F TU 2ATAL G411 /BT -0g2
ALATAIRES 065980083 8 1 REGISTOR 1,961 124 123W F 7 SATAL G4-1/8-TO-196H1-
ALAIAIRES #6PB-343Y £ 1 REGIHTOR 170 1% 1258 F To= C4-1/8-TO-178R-F
ALAIATRIAT 075703974 ) 4 RESISTUR 1.1 1% .12%W F TCwi+-108 La-1/8~TH-S5R1-F
ALATATIRIR 47570814 bl 1 ERIRTOR S1% 1% .BW F To=0+ a6
AHATALRIAG SrET~0440 5 & RESISTUR $0K 1% 1258 F 1
AGAZAIRAD 07570442 9 ] 10 19 LE2EW FOTC Ca4-1/8-T8-189
ALAIAIRAT 475767948 -] 1 TEQ 1% LBW F TO=0+-1480 D7EY-g798
ABAZIALRAD 97057 4439 3 TOUK 1Y 125 T CA-1/8-TH-3111F
ALAZALRATS 67570280 3 1K 1% 1204 F e A1/ B-Th-1801
AHABAIRAS G757-1442 ? RESISTOR 10K 1% .12%4 F T{ C4 -1/8-Tl~184
AbAIAIRAS B4LYB~4037 1) 1 RESISTOR 46,4 1% 1204 F 1O 2AG4AL C4-1/8-Th-AGRA-F
AGATAIRAL grE7-03%4 [+ REBIHTOR 1.1 1% 128K F TC=0+- 180 24544 Ca-1/8-Te-3101 -F
ALAIATUL G7EE-0N04S % 1 MIXER DEL BAL § BARR DIGDE; P=200MU MAX 20484 D95 n0s4
AGAZATURT 19202 GHEH L 1 BIODE -Z8R INB2T 4.2V 5% DO -7 P, By 04713 1HB2Y
LANEOUS PARTS
12850226 ? g HEAT SENMK 86 TO-5/T0--39-05 og48h 12080226

*Indicates Factory Selected Value
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AGA3

LAST CONVERTER
ASSEMBLY
FRONT
g » * & o W
/E/® {4 aooMHz IN
{3 PLACES) f:.{;”JQ:
IN

. AGAZ
BSE60-60003
LAST CONVERTER

ABASAT#

INTERNAL

321.4-21.4 MiHz
CONVERTER

321.4 MHz
AMPLIFIER

321.4 MHz
BPF

L1# L2# L3# L4 # L5 % ABAJATH

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.,

FIGURE3. AGA3LASTCONVERTER ASSEMBLY, PARTS IDENTIFICATION (10F 2)
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ABA3
LAST CONVERTER ASSEMBLY

REAR

{34 PLACGES)

L1# L2% L3I L4 L5# ABA3ATH

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS.

HP Part C .- Mir. Manufacturer’s
Item Number D Description Code Part Number
i 85660-20065 1 Cover, Bottom, Last Converter 28486 85660-20065
2 2200-0144 1 Screw, Mach, 4-40, .375-IN LG, FLAT HD 28480 2200-0144
3 2950-0078 9 Nut, Hex, 10-32 (For J1, J2, and 13) 28480 29500078
4 2190-0124 4 Washer, Lock, 10-32 (For J1, J2, and J3) 28480 2190-0124
5 85660-20066 2 Housing, Last Converter 28480 85660-20066
6 83660-00009 1 Cover, Top, Last Converter 28480 85660-00009
7 2200-0138 3 Screw, Mach, 4-40, .188-IN LG, FLAT HD 28480 2200-0138
FIGURE3. ABAJLAST CONVERTER ASSEMBLY, PARTS IDENTIFICATION {20F 2
ABA3

RF SECTION



P ;
- e o e |
| 4
H 3
e -
Primey . W T m 4
b e ! way !
#7\AS0 101 L EZlvay, m ;
| IVVLIGA . o _ | M
Y EEZ |\
il | . _ = <=
T d
Toer T D PO XKLL
S _ W
NOH R R !
s O _ T | LN Ba T WOLYTHSGO RO TR | :
P i
BArG Y 14, ; b . .
LA Foad i iy H !
oraer S, AP o | | Hodims S LY 8w
¥ : e AU
e 3 | HEAIN Ay TFE
& - [ Ev— Wl _ ||h_§ Jevia e
THTY ComP b ’ . MWM MMM
: X4
o i B —_— X B N
] | FO0T MiLA “
A " , m, .
i hozal Sy i m EASYy
] | : S o702y v
2 ! | sy T
| sivevw Swaw | swav 7 - e - —-- -
T e 7o Kl : ! ) _
ey ! , . i
M2y H | \m\
LrADy §B v 89 T E s | : Nﬁ@w \ \\s\ow LTINS
e i | -
20D DB i e ! R T eray il
7 ) m _ 2 M L 2D EE - O
; > THDEE | o _l wqwq BYOLYITNTL LG T
i ad FAISO DBOC ERDEE I ) . e e o] Al
— | m : _.E REYn
Wege - Zpr ks £V * W e
sy @Dy P LD m oz
B & _ N e e v ; 3
AT RE Rpriy ¢ TR : _ , . j=2 | | DT e
i i
. , |
A4 ) g rdwg "m_.(m( | wld.\WQ ! i4: 54
- B FLHTINCD TNODTE ST S B8 T WO Oy WILITINOD S FLINLT

AT






cilli gvev

WYHDVIO D018 ‘B3 LHIANOS LSYTEVOY ¥ 6NDkd

EVEvY

OIA T OO0
ZPLE VO
bt =il

TN GO

8

zaa f)

A TR

L4

VS | ey ameoss zr N > Tmay
RV OO/ _ AN > (0
i - s
i .mL ECTA
| M B
! i s | B!
H2OT
PEp
Limay &
Gy I ora
O
N o7
..... - % — g4
~ LD o N
O7LSY aatar & G
— | ﬁ AT W
— — — — = pre
_ m.l Il_ f ,/F ﬁ f o -2 aDey 3
- T 3TN Sl T8 i / , omsﬁi SIS
!
Pl | L1v9v ‘
AT 57t ey , N Ezmal e |
: ¥ ; voo T ' FTO
| 1o | 1 a& DLetivl THVOOE M | wree AW
P | _.Ilu t “
fat =10 2 o i
TN g » m 1 ; L il & : _ N R : e S
M\MWWV o.,..w. B Emeedey M “~ \W\ < m\&&a\ S\wﬁ\ 3 | _ —
FoNLE TFELS and FOCLS 45/ WF@W@L A :
LIALITO MATLA! TtV NI D LI T AACOBID TSI W Loy Sway
kbt sl NIVD TS IUMLIHWY AP AL m TGO > — |IML‘Q\ > i ——)
t TG, yﬁ»
O i . w m |
FAITOE PG TRV ET TE H
. FOWLTOA
u FHOD
AYTL,
i g
ey D EE
e (B FAHG D50 LIHOEE
[T T
Gimoy e
% & ZMey oraop
#vooE T i 2
R T T RV B IERE
e o sy e
e - G ) e o - rvay
7 <5z o —<J —— XX - ) HALATANOD CNOIFE
1HreK mv\»wxu  rmeness AP, vzl , i YIRS
et R P g SEHION S T G
s::a—w ﬁﬂ“n NWFMWJMN A Fe 07 Ttz Y ARLETANGC D R T IZE T
BOLEHINTD  OEVOGHTHLOM ThA T
FAOTE FUFIOIY > ittt

T SRISIANCD ISP EWeY






RF SECTION

ABA3A1T
LAST CONVERTER
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FIGURES. ABA3ATLAST CONVERTER BOARD, COMPONENT LOCATIONS
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RF SECTION

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

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

YTX Drive Output (B)

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

Filter Capacitor Drive (A)

When the spectrum analyzer is set to narrow spans and narrow resolution bandwidths, hum and noise in the
YTX drive circuitry which FMs the YTX can introduce phase noise and line frequency sidebands onto a
displayed signal. To prevent this occurrence, a large filter capacitor, AGATC1, is connected across the YTX coil
by switch Q8 whenever the resolution bandwidth is 100 Hz or less.

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

YTX Heater Control (C)

The YTX heater control is a feedback circuit designed to maintain the center support of the YTX at a constant
75°C, as the ambient temperature ranges from 0° to 55°C. The green LED, DS1, indicates that current is flowing
properly in the heater. Red LED, DS2, indicates the circuit is saturated, putting maximum power into the heater.

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

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

100K -

16K -
RO
1K

16082 -

)

TEMP °C

FIGURE 1, YTX THERMAL SENSOR RESISTANCE V8. TEMPERATURE CHARACTERISTICS
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RF SECTION

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

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

2 ABATIABASIAGAB



RF SECTION

ABA8 YIG-TUNED MIXER (YTX),
AGA5 AMPLIFIER/COUPLER/LOAD UNIT (ACLU), CIRCUIT DESCRIPTION

The YTX consists of a three-pole tunable bandpass filter and a single diode microwave harmonic mixer. The 2
to 6 GHz local oscillator (LO) signal enters the ACLU, and is amplified and coupled into the YTX to turn its
diode on and off at the LO rate. The diode conduction angle is adjusted with DC diode bias to be optimum for
the harmonic of the LO being used. The incoming microwave signal passes through the bandpass filter, through
the mixer diode, as it switches on and off, and into the precision 509 load of the ACLU. The IF signal at 321.4
Mz travels down the same line as the LO, but at 321.4 MHz the parallel LC below the 506 resistor resonates to
transform the YTX diode’s IF impedance down to match the 50Q load presented to the ACLU output.

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

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

HANDLING THE YIG-TUNED MIXER

CAUTION

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

Once the cable from the YTX to the ACLU is properly installed, the BIAS pin
of the ACLU is directly connected to the YTX diode. Therefore, treat the
BIAS pin with extreme caution, especially avoiding electrostatic discharge.
As a general rule, connect all devices 1o the chassis before connecting to or
touching the BIAS pin on the ACLU.

ABATIABASIABAS 3



RF SECTION

ABAS AMPLIFIER/ICOUPLER/LOAD UNIT (ACLU) REPLACEMENT

NOTE

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

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

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

3. Disconnect the remaining cables from Second Converter:

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

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

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

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

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

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

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

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

11. Replace bottom cover and ac Jine cords.

4 ABATIABABIABAS



RF SECTION

VIEW A

VIEW B

FiGURE2. ABAS ACLU REPLACEMENT
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RF SECTION

ABA7 YTX CURRENT DRIVER REPLACEMENT

NOTE

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

Removal

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

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

3. Disconnect 5-pin connector (2) and ribbon cable (3) from AGA7.

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

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

6. Reconnect 5-pin connector {2) and ribbon cable (3) to AGA7.

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

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

FIGURE3. ABAT YTXCURRENT DRIVER REPLACEMENT

B8 ABAT/ABALIABAS



RF SECTION

ABA8 YTX REPLACEMENT

NOTE

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

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

3. Remove five cables from RF Module PC boards; three from A6A9 Phase Lock and two from AB6AI12
YTX Driver.

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

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

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

8. Disconnect 5-pin connector {4) from A6A7 and remove AB6A7 by removing two screws (5).

CAUTION |

The A6AS8 YTX contains an extremely sensitive diode located inside the LO/
IF connector. This diode is highly susceptible to blow-out from static dis-
charge. Be very careful when handling the YTX to avoid damaging this
diode.
9. Disconnect all cables from A6A8 YTX.
10. Disconnect bus cable (6} from motherboard.

11. Remove two screws (7) holding YTX to motherboard.

12. Remove YTX from RF Module.

Installation

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

15. Reconnect bus cable (6) to motherboard.
ABATIAGALIABAB 7



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

RF SECTION

CAUTION

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

Reconnect coaxial cables to YTX.

Place A6A7 YTX Current Driver in RF Module and secure with two screws (5).
Reconnect 5-pin connector {4) to AGA7.

Replace ribbon cable (5} between A6A7 and motherboard.

Replace A6A9 assembly and A6A 10, A6A 1, and A6AI2 PC boards.
Reconnect 4 (yellow) cable and 5 (green) cable to 2nd Converter.

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

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

Reconnect cable (1) between A1l YTO Loop and RF Module.

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

8 ABATIAGASIABAS



RF SECTION

FIGURE4. ABABYTXREPLAGEMENT .
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RF SECTION

TABLE1., REPLACEABLE PARTS
Reference HP Part ic Q i Mfr
. . t Description Mfr Part Number
Designation | Number |p| “%Y P Code
ALAT ARGLHO 60128 § 1 1 U0ARD ABSEMBLY, YEG-TUNED 28480 DELOLU-60128
MIXER (YTX) CURRENT DRIVERY

ALATC $180-58%4 4 1 CAPALITOR-FXD 1O0UF 17E-10% 2%UD0 AL bt pire 4 24p1 476428002

ALATVLRY TR -1087 4 k3 DIDDE-BSUITCHING 125Y 175MA &O0NG DO-33 47263 FhHa44

ALATORY 19011847 4 DIoD SHITCHING 12%V 175M4 6ONS D035 07263 FDHA444

ALATCRE 1991007 4 DIGPE-SGWEITCHING 1250 175Ma 60NG DO 35 B7EE3 FLHG44

ALATDET PRS0 -0433 ] i LED L AMP LiM-INT=BBBULD ! FOMA-HAX 21480 Rea2-49484

ALATDEE 19980486 & i LED-LAMP LUM~INT=IMOD 1F=20MA-MAX BUR=SY 28480 GURR-4684

ALAZT 12615144 7 i DONNECTOR & -PIN M POST TYPE 2UADD -G48

ALATTE 1A91~5%144 7 1 CONNELTOR 14-PIN M POST TYPE oA00 AH1-B144

ALATRI ~f281 2 2 TRANSIBTOR BPNP 874 S TO--18 473 2N27E7A

ABATRE -2t 9 PNP 2NZ9078 81 TG-1B 04713 ; .“M’i'?ﬁ

ALATRE 7 b3 MPN DN2222A SF TO-18 PD=S00MM BA7ES EN2IR2A

ALATRA 4 2 TRANSISHTOR FNP BT T P Pl FT=1000112 pea st 16 4038

ALBTAD 4 TRANGTISETOR PNF G1 TO-3%7 PD=1W FT=1408H2 2BaGh 18530538

ALATEL 2 1 PNP ZN&UTYT BT DARE TO-3 Q4713 eN&RTEL

ALATET Va 1 1"NF "N&ﬁ 4% 51 Ti-66 PD=7S5K 2E4N0 13530413

AhLATRR 16840282 <) 1 aNLI7E 047453 PNLOTE

ALATRL He7PI-3157 3 2 19,68 1% '3"[‘1{34 140 ”ﬂum‘) C4-1/8-TU1962-F

HOLATRY BPS7-0447 A 1 1? P !‘C H}’) EENEIN TA-1/8-T8-1 622 F

ALAYRY QRG7 3421 4 1 ERIBTOR w23 1% 100y 24544 C4-1/8-TH-B2GR -F

ahLATRA 4757 -34& & 1 RESISTOR 108K 12 .125W F D4%4L C4-1/8-TH~ -

ALATRS 04783157 3 RESISTOR 1%.6K 1% 125§ ZATAL g

ALATR G NeP8-3438 3 1 147 1% . 1;.43# F BANGAL

AGATRT Q7E7 3416 7 2 St 1% 254§ ‘4.14{»

AHLATRE B757-0450 7 2 1L EK ‘1/ “ . -

ABATRY BVET-na47 9 2 18K 1% 4 1/8-F0-1004

ALKRTRT B 07571458 7 H1.tK 1% LJEI2%W F O TERw0e-1 88 2A54L L4 1/8-T4-511

ALATR1T G742 9 NL :I‘%TE?R 16K 1% 126 OTR=04 -1 80 ’4'&4& CaA-L/8 101402 -F

ALATRLD D(»‘i’!] 36.5“- 2 i GTOR 4816 9% ow WO T QLYB-3635

AGRTRIY i3 1 R[,'"‘i BIOR S 13i¥ 1% 1254 o CA-1/8~Tl-5111 ~F

ALATRL A g 1] 4 TOR 100 12 tol Pu ABE1-06

ABBTRI1E HBE1~06TX 0 ERTOR 100 1% BB 1-0653

AEATRTS 9811 -0653% 1} 1an 1% REL1-0653

ALATR17 fB11-86353 kX 160 81 1-0603

ALATRIE 07a7-0401 ] 1 ion a1 /8- To-101-F

BHAZRE? 86 n4G2 7 1 ) 454 oo C4-1/8-T0-4p40-F

AbBATRID B757-0418 7 (GTOR B11 iR IUB CA1/8-TO-G1IR-F

ALATRET a3 Rt sl 1 H RESISTON Z4.8 1% (50 F TO=sGe-140 H698-3395%

ALATUL 1824-1008 3 i L 88 aMP G @4-TO- 9% PKG 28448 P HR4-1050

ALRTVRE IGKRED .

ALATYR2 19423277 5 1 NRO28.,7V 5% DU-35 Phw 44 20488 RUR-327%

ALATVRE IGNED

AHATVR & 19020644 3 11 ~ZHR INS3A3E 34V L PheSU TOS:p9My 2H4AGE 182 -Daad

MIGCELLANEGQUS PARTS

03400162 7 1 IN‘J LATOR-XETR AL UMINUN 28408 QA0 0162
21986014 1 o W ER-LE THTL T NGO 2,089 -IN-ID 28430 RP19E-0014
BA40-1364 i} 4 THSIHATOR-FL G~ HSHE NYLON 20488 J348-1064
22050107 23 4 BEREW--MACH 4-a0 L ATB2-TN-LL PAN-HDB-POZY seann {RDER RY DESCRIPTION
BEEI-14600 & 4 STANDOFF-RUT-ON . 1-TH-18 4-40-THD s 1adid 038814602
BUEGH-NH02Y 4 1 HEAT GINK {] DR 28480 BELHAHD-GD023
4520-0188 7 f Al N1 6 PaN-HD-POZIL goonn ORDER BY DELGCRIPTION
ShIR-G00 & a 2 THD L0862 - EN - THIC [ ORDER fiY DEGORIPTION
1248-~0043 @ 1 TR ALUMTINLIM 284010 12800843
12080081 4 2 l.ﬁTGR Fi. -BSHE N:YLE}N 2H480 1200408

*Indicates Factory Selected Value
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RF SECTION

ABAT
YTX CURRENT DRIVER

FIGURES. ABA7 YTX CURRENT DRIVER, PARTS IDENTIFICATION (1 OF 2)
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H DL IUN

HP Part C - Mir. Manufacturer’s
ltem Number D Description Code Part Number
1 2200-0107 6 Screw, Mach, 4-40, .375-INLG, PAN HD 28480 2200-0107
2 0520-0128 7 Screw, Mach, 2-56, .25-IN LG, PAN HD 28480 0520-0128
3 2190-0014 1 Washer, Lock, 2-36, (For screw (2)) 28480 2190-0014
4 1200-0043 8 Insulator, Transistor (For Q6) 28480 1200-0043
5 2200-0109 8 Screw, Mach, 4-40, .438-IN LG, PAN HD 28480 2200-0109
6 85660-00023 9 Heat Sink, YTX Current Driver 28480 85660-00023
7 0610-0001 6 Nut, Hex, 2-56 (For screw (2)) 28480 0610-0001
8 0340-0162 7 Insulator, Transistor (For Q7) 28480 0340-0162
e 0340-1064 0 Insulator, Bushing (For Q6 & Q7) 28480 0340-1064

12 ABAT/ABASIAGAS

FIGURES.  AGA7 YTX CURRENT DRIVER, PARTS IDENTIFICATION (2 OF 2)
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@

031
{GREEN}

e

Ds2
{RED)
ON=HEATER

ON=HEATER ON CONTROL SATURATED

PC BOARD SIDE

YTX CURRENT DRIVER
85660-60128

41

{SIGNAL AND HEATER
CONNECTIONS)

L

Z
Jl

ICR3Y

”~ ~

RI2

42

{POWER AND GROUND
CONNECTIONS)

HEAT SINK SIDE

FIGURE7. ABA7 YTX CURRENT DRIVER, COMPONENT LOCATIONS
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RF SECTION

ABGAS PHASE'LOCK, CIRCUIT DESCRIPTION

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

100 MHz Buffe'r Amplifier (A)

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

Driver (C)

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

100 MHz Calibrator {D}

The Calibrator circuit consists of a differential amplier, Q3A and Q3B, followed by a low-pass filter. Low-pass
filter C19, L8, C20, L9, and €22, eliminates higher order harmonics on the front panel calibrator output.
Potentiometer R11 sets the gain of Q3.

Tripler (G)

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

300 MHz Power Ampiifier (H)

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

Sampler Driver (B}

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

Sampler (E) and Loop Integrator (F)

The output of the sampler is a dc voltage proportional to the phase difference between the 33rd harmonic of the
100 MHz reference and the 3.3 GHz output of the second converter local oscillator (A6A4). Integrator 1J3
supplies a tune voltage to the second converter local oscillator. This phase locks the oscillator to the 100 MHz
frequency reference. Potentiometer R38 adjusts the output balance of the sampler. Capacitor C46 is the integra-
tor capacitor for U3.

ABAS 1
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Aided Acquisition and Unlock Detector ()

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

Negative Rail Detector and One Shot: The Negative Rail Detector U4A is an inverting comparator, The thresh-
old voltage at pin 5 is set at —23.5V. During unlock,the input of U4A. becomes more negative than the threshold
voltage and the comparator output becomes positive. Resistor R21 provides positive feedback, stabilizing the
circuit. Resistors R25 and R26 form a voltage divider reducing the input to U4B below the value of the power
supplies. The positive output of U4A triggers One Shot multivibrator U4B. The negative output of U4B for-
ward biases diodes CRI and CR2. The diodes become a constant current source for integrator capacitor C46
(function block F), causing a positive direction search ramp of voltage at the output of U3. This search ramp
tunes the second converter local oscillator through the capture range of the phase-lock loop.

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

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

Switch and Unlock Detector: When unlock occurs, the output of U4B becomes low, causing U4C to have a low
output. The output of U4 becomes positive, turning off Q5. If no lock occurs on the search ramp, capacitor
C37 keeps QS5 off until the next search cycle begins.

Lock indicator {J)

In the locked condition, Q5 is forward biased, grounding the HULH line and turning on DSI. During an

unlock condition, the output of U4D is + 5V, which turns off (@5. This turns off Lock Indicator DS! and raises
HULH, indicating to the processor that an HET unlock has occurred.

2 ABAS
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RF SECTION

TABLE 1. REFLACEABLEPARTS
Reference HP Part |c| —_ Mifr
: ’ t Description Mfr Part Number
Designation | Number |D Y R Code
A6AY ASEHI-RO22G | B t PHASE LOCK ASSEMMLY 28480 45568-60226
ABAINS1 1990~ 485 5 ! LED-1 AMP LM TNT=800UCD IF=30MA-MAX 28480 SEB2-4984
ASNG.}1 1200 - 0544 4 3 COMNECTOR-RE SM-SNP # SGL-HOLE-FR 50-0HM | 28480 10500544
[N 1250 6544 9 CONNELTOR-RF SH-SNP M SGL-HOLE-FR S0-0HM | 28480 1250-0544
ABASJ3 1260-0%44 |9 CONNECTOR-RE SHM-SNP M SGL-HOLE-FR L0-0HR | 28480 1250~ 0544
A6ASL 1~ NOT ASSIGNED
A6ASL13 NOT ASSIGNED
AGRSLT4 41350007 & 5 FILTER-1BH PASS SOLDER-TERMS 33095 51-744-018
AGAIL1S 9135-0062 8 FILTER-LOH PASS SOLDER-TERMS 33085 T§-744-018
AGAAL 16 4124-0002 I8 FILTER-LOW PRSS SOLDER-TERNS 3309% Gi-744-018
AGASLYT 41350602 & FILTER-LOW PASS SOLDER-TERMS 33995 £1-744-018
AGAIL 18 491350002 2 FILTER-LOW PASS SOLDER-TERMS 33095 L1-744-018
AGAIL 1813-0213 3 2 1C HIDEBAND AMPL T0-39 PKG $4713 HKA130
ABRIUZ 1R13-6213 |3 TC WIDERAKD AMPL TO-3% PKG 04713 MLA130
ASA9TE 85660-60008 | 6 1 SORRD ASSEMBLY, SAMPLER 28440 B5660-50008
ABAITBIUY S086-7047 g ! SAMPLER 2-6.5 GH? (PREFERRLD? 8480 LHRG-7097
AsASTRIY! S086-7292 3 1 SAMPLER 2-6.9 6 28480 SEBE-7292
(ALTERNATE FOR 5086 70973
ABAS MISCELLANEOUS PARTS
a5660- 00070 | 6 1 COVER, PHASE LOCK ASSEMBLY 28480 SRE60-C0070
SL660-20205 | 1 j COVER, BOTTOM, PHASE LOCK ASSEMBLY 28489 85660-20205
8566020204 | @ t HOUSING, PHASE LOCK ASSEMBLY 28489 2566020204
BEE60-80061 | 3 i INSULATOR MYLAR CLEAR 28480 8L6LI-BDOG1
86701-000%4 | 8 1 SPACER, SAMPLER 28480 86781-00854
2200-0148 5 20 SCREW-MACH 4-40 .S-IN-LG 108 DEG 28480 2200~ ama
2208-0140 7 20 SCREW-MACH 4-40 .25-IN-LG 100 DEG 28480 2260-014
2208-0107 8 2 SCREH-MACH 4-40 . 438-IN-LG PAN-HD-POZI 006809 ORDER B‘{ DESCRIPTION
2194-0559 7 1 ASHER-LK INTL T W, 10 ,195-IN-T1D 28484 21%8-0557
2950-0878 g 1 NUT-HEX DBL-CHAM 10-32-THD .067-IN-THK 284890 29556-0078
2190-9087 4 1 WASHER-1K INTL T /4 IN .256-IN-ID 28480 2190-0067
29500177 9 ! NUT~HEX-DHL-CHAM 1/4~36~THD 05~ IN-THK 28480 2950-0177
ABASAT 85660-60202 | 2 1 BOARD ASSEMBLY, PHASE LOCK 28480 85669-60202
AGASATLCT 5160-4835 7 2 CAPACTTOR-FXD L IUF +-10% S6¥DC CER 28480 4160-4835
REASAIC2 0160-4574 1 5 CAPACITOR-FXD 1000PF +-10% 10OVDC CER 28480 81604574
AENSATCS G1RI-4574 ] CAPACETOR-FXD 1000PF +-10% 100VEC CER 26480 0166-4574
AGRIATCY B160-3874 2 1 CAPACTITOR-FXD 10PF +- . 5PF 200 VDL CER 28480 0160-3674
ABAIATLS 0160-3878 B 16 CAPACITOR-F XD 108GPF +-20% 160vDC CER 28480 0160-3878
AGAIAICE 01604054 8 7 CAPACTTOR-FXD ,1UF +-20% 50VDC CER 28480 01604084
ABASAICY 4160-3878 5 CAPRCITOR-FXD 10060PF +-20Y 100VDC CER 28488 0160-3678
AGAIAICS B160-4494 4 2 CAPACTIOR-FXD 39PF +-5% 208vDC CER 0+-30 FE480 0160-4494
ABAGALCY 0160-4494 4 CAPACTTOR-FXB 39PF +-5% 200VDC CER 0+-20 | 28480 0160-4494
AGABATLID 6160-3878 £ CAPACTTOR-FXD 1000PF +-20% 100vDC CER EEE 0150-3878
AERYATCT Y 0t5G-2878 0 CAPACTTOR-TXD 1000PF +-20% 100 VBC CER 28480 0160-3878
AGASATCT2 01£0-4385 2 ! CAPACTTOR-FXD 18PF +-5% 200VDC CER B+-30 28480 1166-4035
ROASAICD 2164-3878 £ CAPARCTTOR-FXD TO0OPF +-20% 100VDC CER ppang B16§-2878
AEATATLTA 0160-3878 & CAPACTITOR-EXD 10BGPF +-20% 100VDC CER 28480 5i60-357¢8
AEASAICTS O160-4684 8 CAPACITGR-FXD L 1UF »-28% 40VDC CER FHA80 GIA0-4084
AGASAICTE 8160-3878 [ CAPACTTOR-FXD 1600PF +-20% 160¥DC CIR 28488 0160-3878
AGAJAICTY QI6O-3878 € CAPACTTOR-FXD 1806PF +-20% 130VDC CER 28440 DIBE-3878
ABROAICTR 0160-3B7E £ CAPACTTOR-FXD 100OPF +-20% 100VDC CER 26480 G160-3878
AGAIAICTS 0TR0-4387 4 2 CAPACTTOR-EXD 47PF +-5% 200uDC CER O+-30 28480 Qt60-4387
ABASAICZO 0160-4350 ! 1 CAPRCITOR-FXD BBPF +-5% 200VDC CER 0+-30 28480 0160-4350
AGASATCZT G1RG-0508 7 2 CAPACITOR-FAD 47UF+-20Y% 26VDC TA 28460 0188-0500
AGABATIC22 C160-4387 4 CAPACITOR-FYD 47PF +-5% 200VBC CER 0:-30 28480 0168-4387
AEABAICYT 0160-4574 : CAPACITOR-FXD 1080PF +-10% 100VDC CER 28480 0160-4574
ABAINIL2Y J160-3875 2 1 CAPACTTOR-FXD 22FF +-5% 200VDC CER 8+-30 28480 §160-3875
ABATATCZS 0160-4084 g CAPACTTOR-FXD . 1UF +-20% S0VDC CER 28480 §160-4084
AGASAIC2S 9160-3878 & CAPACTTOR-FXD TOOOPF +-20% 100VGC CER 28480 0164-3878
AGAINIL2T 8160-3878 & CAPACITOR-EXD 10O0PF +-20% 100VBC CER 28480 0165-3878
AEA9A1C2E NOT ASSIGNLD .
AEASATCZS 61218452 4 ! CAPACTTER-Y TAHR-AIR 1,3-C.4PF 175 74970 147-0103-028
ABABATC30 01604492 2 3 CAPACTTOR-FXD 18PF +-5X zoouac ch 5+-30 28480 916044492
AGASATCRY G160- 4084 q CAPACTTOR-FXD , 1UF +-20% S0VDC CER 28480 0160-4084
ABAYATCER 0160-438% ) 1 CAPACTTOR-FXB 106PF #- SPF 200VDC CER 28480 0160-4389
AGAYA1CET G166-4383 g 1 CAPACTIOR-FXD 6.8PF +- 5PF 2004DC (ER 20932 SOPEGZOORDERSID
ABABATCS4 0160-3978 3 CaPaCiTOR-FXD 1000PE +-20%7 100VBC CER 28480 0160-3878
AEASN1ETS 0160-3878 3 CAPACTTOR-FXD 1000PF +-20% T00VBC CER 26480 0160-3978
ABAIAILIE 01606-3876 & CAPACITOR-FXD 1000PF +-20% 100YDC CER 28480 NTER-3878
AGASAICTET D166-4441 1 : CAPRCTITOR-FYD .A7UF +-10% S0VDC CER 26480 D160-4441
ABASAIC3E 0160-4084 8 CAPACTTOR-EXD L 1UF +-20% SOVDC CER 28480 G160-4084
ASAYATC39 51B0-2139 2 i CAPACTTOR-EXD 10UF+-20% £0VDC TR 46081 69F 17767
ABASATCAD G180-0590 7 CAPACITOR-FXD 470F+-20% 20vDC 1A 28480 0180-8500

*Indicates Factory Selected Value

ABAQ9 3
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TABLE1. REPLACEABLE PARTS

Reference HP Part |c Q I Mir

: A t Description Mfr Part Number
Designation | Number |D Y p Code
A6AYATCAT 0:180-0197 |8 P CAPACTIOR-FXD 2,2UF+-10% 20VDC TA L6289 | 1500225%3020A2
ARASATCLZ 01B8-4574 |1 CAPACITOR-FXD 1D0OPF +-10% 100VDC CER 28480 | 0160-4574
A6ARIAICAS 0160-4084 |8 CAPACTITOR-FXD .10F +-20% GOVDC CER 28430 | 0160-4084
ABASATCAY 0160-4835 |7 CAPACITOR-FXD .1UF +-10% 50UDBC CER 28480 | 0160-4835
AGAIATCAS B168-4574 H CAPACITOR-FXD TO00PF +-18% 10BYDC CER 28480 | 0160-4574
AEASATCAE 9166-0158 |9 T} CAPACTTOR-FXD B600PF +-10% 200UDL PONLYE 28480 | 0168-8158
BGASAICAT NOT ASSIGHED
AGATATCAS J160-4084 |8 CAPACTITOR-EXD . fUF +-20% SOUDC CER 28480 | 0160-4084
NEASATCAS 01603878 | § CAPACITOR-FXD 1020FF +-20% 160UDC CER 28480 | 0160-3878
AEASATCR] G160-4801 7 2| CAPACITOR-FXD IGOPF +-S% 100VDC CER 28486 | G1R0-480)
A6AIATCET 0160-4801 7 CAPACITOR-FXD 10OPF +-S% 100YDC CER 28480 | O1E0-4801
ABRIATCLD 0160-4492 2 CAPACITOR-FXD 18PF +-S% 200VDC CER 0+-30 28480 | 0160-4492
ABRIATCES 0160-64%2 |2 CAPACITOR-FXB 1BPFF +-5% 206VDC CER 0+-30 28480 | 9160-4492
AEASATCEA 0160-3878 g CAPACITOR-FXD 10GOPF +-20% 108YDC CER 28480 | 0160-3878
ABAINICRT 1901-0954 |6 1 DIODE-CUR RGLTR 1NS285 270UA DD-7 28480 190t -0954
AEABA1CR2 1901-0050 13 2| DIODE-GHITCHING 20V 200MA 2NS DD-35 28480 | 1901-0850
AGASATCR3 1501-0050 {3 DIODE-SWITCHING B0V Z00MA 2NS DO-3% 28480 1301 -0050
ABASATCRA 190t-0518 8 1 BIGDE~SM SIG SCHOTTKY 28480 | 1901-0%18
A6AJRIDGT SEF AGAIDS?
AGASATEL NOT ASSIGNED
A6AIATEZ NOT ASSIGNED
ABASATES 1251-0606 |8 4| CONMECTOR-SEL CONT PIN 1,14-MM-BSC-S7 50 28480 1261-0600
ARAIAIE4 1251-0608 |0 CONNECTOR-SGL CONT PIN 1.%14-MM-BSC-SY SG 28480 1254-06060
ABAIATES 1251-0600 |0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SG 28480 1251-0600
ABAIATES 1251-0600 | 6 CONNECTOR-S6L CONT PIN 1.14-MM-BSC-S7 SO 28430 1251-06060
AGATATI -
AEAIATIZ NOT ASSIGNED
AGASATJ4 1286-1538 |3 1| CONNECTOR-RF SMB M PC 50-OHM 28480 1250-1538
ABATATLY 9135-0073 |3 2| INDUCTOR RF-CH-HLD SINH G¥% . T02BX.26LG 28480 | 9135-0073
AGAGRTL? 9140-0158 |6 3 | INDUCTOR RF-CH-MLD 1UH 10% .106DX.26LG 2B480 | 9140-0158
ABAIATLT 3140-0158 |6 INDUCTOR RF-CH-MLD 1UH 10% . 106EX.26LG 28480 | 9146-0158
ABASATL4 9135-067% |3 INDUCTOR RF~CH-MLD SINH 6% .102DBX.26LG 28480 | 9135-0073
ABAIATLS 9100-2248 | S 1 INDICTOR RF-CH-MLD 120NH 10% . 195DX.26LG 284380 | 9100-2248
ABAIATLE 97140-6158 |6 INBUCTOR RF-CH-MLD TUR 10% . 105DX.26LG 28480 | 9140-0158
ABRIATLT NOT ASSIGNED
ARARIATLY 91002247 | 4 2| INDUCTOR RF-CH-MLD TDONH 10% .165DX.26LG 2848¢ 3100-2247
AGRIATLG g190-2247 |4 INDUCTOR RF-CH-MLD 10ONM 10% ,10SDX.26LG 28480 9100-2247
AGROATL TG 3100-2251 |0 t ] INDUCTOR RF-CH-MLD 220NH 10% .185DX.26LG 28489 3106-2251
ABAIATL ] 85E60-80012 | 4 1] COIL 24NH 28489 85660-50012
ABRIATLI2 9135-0068 |6 2| INDUCTOR RF-CH-#LD 33NH 6% ,102D¥X.26LG 28480 9135-G068
ABASATL T3 $160-2250 |9 1] INDUCTOR RF-CH-MLD 1SONH 16% . 105DX.26L8 28480 91002250
AGAGATL 14 NOT ASSIGNED
AGASATL 15 HOT ASSIGNED
ABASATL1E NOT ASSIGNED
REAIATLTY NOT ASSIGHED
RBASAILIY MOT ASSIGNEDR
ABASAILTY 9140-0142 |8 21 TNDUCTOR RF-CH-MLD 2.2UH 10% .10SDX.26LC 28480 3148-9142
A6AJAIL2D q149-8142 8 INTWICTOR RF-CH-MLD 2.2UH 10X . 10SDX.26LG 28480 9146-0142
AGAIATL21 3135-0068 | 6 INDUCTOR RF-CH-MLD 33NH 8% .102DX.26L6 28480 3135-0063
A6AIATRT 1854-36%6 |2 | TRANSISTOR NPN S T0-72 PD=200MM 28480 1854-0596
ABASATGZ 18548247 19 1 TRANGISTOR NPN ST TO-39 PD=1H FT=800MHZ 28480 1854-0247
AEAIA1N3 1BE4-0285 |7 ! TRANSISTOR-DUAL NPN PD-480HK 28480 1854-8295
ABASAT4 1854-8632 |6 1 TRANSISTOR NPN ST PD=180MH FT=4GHZ 25403 BFR-Q1
AEASATES 1853-0607 |7 2| TRANSISTOR PNP 2N3251 SI T0-18 PD=350HU 64713 K328
ABAATO6 1853-8667 17 TRANSISTOR NP 2N3251 ST TO-18 PD-360MM 94713 2N3251
AGARYATRT 0698-3447 14 T} RESISTOR 422 1% L128H F TC=0+-100 24546 CA-1/8-TD-422R-F
ARRSATIRZ 0698-3437 |2 1| RESISTOR 133 1% ,126W F TL=0+-100 74546 CA4-1/8-70-133R-F
ABASATRA 0698-3431 & 2 | RESISTOR 23.7 1% .125M F TC=0+-100 03988 PHMESS-1/8-T0-23R7-F
ABRSATRS 0757-0394 |0 3| RESISTOR 51,71 1% ,125H F TC-D+-100 24546 C4-1/8~T0-5IR1-F
ARASATRE 0757-0401 0 RESTSTOR 108 1% 1254 F TC=0+-100 24546 Ca-1/8-T0-101-F
AGAZAIRE 07570421 4 1| RESISTOR 825 1% .125M F TC=0+-100 24546 Ca-1/8-T0-B25R-F
AEASATRY 0787-0482 11 2| RESISTOR 110 1% 12564 F TC=0+-102 24545 Ca-1/8-10-113-F
AGASAIRE 0698-3421 1 RESISTOR 23.7 1% .125H F TC-0+-108 13883 PMESS-1/8-T(-23R7-F
ABAJATRY 07570481 4 2 RESISTOR 100 1% 128M F TC=0+-100 24546 CA-1/8B-10-101-F
ABASATRID 0757-0280 3 t | RESISTOR 1K 1% .125H F TC=8+~100 24548 C4-1/78-70-1001~F
A6A9ATRTY 2100-2574 13 t| RESISTOR-TRMR 500 10% C SIDE-ADJ !-TRN 30983 ET50%501
AGAGAIRTZ 6757-03%4 4§ RESISTOR S1.1 1% L1250 F TO=0+-100 24545 C4-1/8-T0-51R1-F
ABAIAIRIZ 6757-0401 4 RESISTOR 160 1% ,12SH F TC=0+-100 24545 CA-1/8-T0-101-F
ABRIAIRTA 0757-0482 {1 RESISTOR 110 1% .125H F TC=0+-100 24546 CA-1/8-T0-111-F
AGASAIRIS G757-03%4 |8 RESISTOR S!.t 1% 125W F TC=0+-100 24545 £4-1/8-T0-51R1-F

*Indicates Factory Selected Value
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TABLE1. REPLACEABLE PARTS

Reference HP Part ic Q e Mfr

; . t Description Mfr Part Number
Designation Number D Y B Code
AGAJATRIG 46388-313¢% 8 2 RESIGTOR 17.8BK 14 112G F IC=0+~100 24545 Ch4-1/8-T0-1782-F
ABAIAIRYY f638-3136 23 RESISTOR $7.8K 1% 1258k F TC=0+-100 24546 Ca-1/8-10-1182-F
ABAYATRIEG g757-9416 7 1 RESISTOR 511 14 .125W F YC=0+-100 24545 Ca-1/8-10-511R-F
ABAIATIR1TY 9757-8417 8 t RESISTOR 562 1% 125W F TC=0+-108 24546 Ca-1/8-10-562R-+
AGAIAIRZY D757-8438 3 2 RESISTOR &.11K 1% 1258 F TC-0+-100 24546 C4-1/8-Ta-%111-F
AGASA TR 06498-3452 i 1 RESISTOR 147K 1% . 125W F TC=0+-18¢0 24546 C4-3/8-T0-1473~F
ABASATRZZ 87570442 g 5 RESISTOR 10K 1% 128K F TC=0+-108 245486 C4-1/8-T0-1002-F
AGASATR2Z 0757-0442 9 RESISTHR 10K 1% J12GH F TC=8+-100 24546 CH-1/78-T0-1082-F
ABASATR24 §699-3162 1] 1 RESISTOR 46.4& 1Y% (125W F TC=08+-100 24546 C4-1/8-10-4842~F
AGASATRZS 0757-0442 9 RESISTOR 10K 1% .12GW F TC=0+-106 24546 C4-1/8-T0-1862-F
AGAIAIRZE 6987421 Py t RESIGYOR a0k 254 125K F TC=0+-10Q0 19701 MEACY-8-T0-4002-¢
AGASATRZY G757 0459 2 ] RESISTOR S6.2K 1% 125K F TC=0+-100 24548 C4-1/8-T0-5622-F
AEAGAIRZE 0698 - 3459 8 1 RESTSTHR AQ3IK 17 J125H £ TC=0+-100 28480 0688-3453
AEAIRTR2Y B757-0465 & 1 RESISTAR 100K 1% 125K F TC=0+-108 28546 Ca4-1/8-10-1003-F
AGASAIRED 0757-0463 4 H RESISTOR §2.5K 1% 1266 F TC=0+-1400 24546 C4-1/8-TO-RIL2-F
AEA9ATRIY 0757-0418 9 1 RESISTOR 619K 1% .125W F T0=0+-1080 24546 CA-1/8-TO-619R-F
AGASAIR3Z 0757-0438 2 REGISTOR S.11K 12 125W F TC=0+-100 24546 Ca-1/8-To-5111-F
AGAIATIRIS 0757-0442 g9 RESISTOR 10K 1% 125 F TC=0+-100 24545 C4-3/8-1T0-1002-F
AGAIAIR3IS G757-0278 9 ? RESIGTOR 1.78K 1% ,12GW F TC=0+-100 24545 C4-1/8-TH-1I81-F
ASAIATRIS 07%7-0278 q REGISTOR 1.78K 1% 125K F TC=8+-100 24545 Ch4-1/8-TH~1781-F
ABASAIR3E a757-0442 9 RESTSTER 10K 1% (t128H F TC=0+-100 24546 Cha-1/8-T8~1002-F
AGAIATRIY 0757-081% H 1 RESISTOR 681 1% .5W F TC=0+-100 28480 J757-081%
ABASAIRIE 21006-1738 < 1 RESTSTOR-TRMR 18K 10% € TOP-ADJ 1-TRN 73138 H2PRIOK
ABASATRIY 475704740 3 1 RESISTOR 162K 1% 125K F TC=0+-160 24546 C4-1/8-T8-1623-F
AGASAIRAG 07570419 a 2 RESISTOR 68% 1% 126W F TC=0+-100 24546 CA-1/8-TO-GRIR-F
AGASATRAY 4757-04193 i} RESISTOR 681 14 125K F TC=8+-140 24546 Ch4-1/8-T0-681R-F
ABAJATTI JE85E2 6044 1 2 TRANSFORMER, RF H-PIN 28480 185526044
ABASAHTTZ 085526044 1 TRANSFORMER, RF &L-PIN 28488 085526044
AGASATUL SEE AGASUY
AGASATLIZ SEE ALRSUZ
ABASATLS 18260987 5 1 IC DP AMP PRCN 8-0IP-C PKG 28420 1826~ 0987
AGASATL4 1826-0306 2 1 IC COMPARATOR 6P (UAD 14-DIP-C PKG 270614 L M339R4
AB6ASATVRY 1802-0641 4 1 BIODE-INR S, 11V S% D0-35 Ph=.44 28480 1802-0943
AGASATKT 1460-1489 a8 1 WIREFORM BE €U AG 28480 1460~ 1489

*Indicates Factory Selected Value
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*REFER TO INDIVIDUAL TABS FOR PART NUMBERS,
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FIGURE 1. ABASPHASE LOCK ASSEMBLY, PARTS IDENTIFICATION (1 OF 2)
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RF SECTION

AGAS
PHASE LOCK ASSEMBLY
REAR

&)
{20 PLACES)

ABAGATH

*REFER TO INDIVIDUAL TABS FOR PART NUMBERS,

HP Part € - Wi, Manufacturer’s
Htem Number B Description Code Part Number
1 2950-0177 9 Nut, Hex, RF Connector {For J5) 28480 2950-0177
2 2190-0067 4 Washer, Lock, RF Connector (For J5) 28480 2190-0067
3 2950-0078 g Nut, Hex, 10-32 (For J4) 28480 2950-0078
4 2190-0557 7 Washer, Lock, .195-IN 1D (For J4) 28480 2190-0557
5 85660-00070 6 Cover, Front, Phase Lock Assembly 28480 85660-00070
6 2200-0140 7 Screw, Mach, 4-40, .25C-IN LG, FL HD 28480 2200-0140
7 2200-0109 8 Screw, Mach, 4-40, .438-IN LG, PAN HD 28480 2200-0109
8 86701-00054 8 Spacer-Sampler (Between TB1 and U1) 28480 86701-00054
9 85660-20204 0 Housing, Phase FL.ock Assembly 28480 85660-20204
10 85660-20203 1 Cover, Rear, Phase Lock Assembly 28480 85660-20205
1 85660-80061 3 Insulating Shield, Plastic 28480 85660-80061
12 2200-0148 5 Screw, Mach, 4-40, .500-IN LG, FL HD 28480 2200-0148

FIGURE 1. ABAD PHASE LOCK ASSEMBLY, PARTS IDENTIFICATION (20F 2)
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85660-680202

BS1 ON= TO ABASJ2 TO ABABJ3
LOCKED 106 MHZ OUT 100 MHZ IN ®
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TO ABA9Y Cc2¢ R1t TUNE VOLTAGE
300 MHZ QUT TRIPLER MATCH CAL OUTPUT out
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FIGURE3. ABA9A1PHASE LOCK BOARD, COMPONENT LOCATIONS
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RF SECTION

A6A10 MISCELLANEOUS BIAS/RELAY DRIVER, CIRCUIT DESCRIPTION

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

YTX Diode Bias (G)

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

Voltage bias to the YTX diode is adjusted from band to band via R9, R12, R15, and R18. This voltage is applied
to U2 via FET switches Q6, Q7, Q8, and Q10. U2 has both positive and negative feedback. The positive
feedback is controlled by R43, R46, and R47, while the negative feedback is via R45. The fact that the positive
feedback and the negative feedback are picked off across R44 causes a negative impedance at pin P1-7 propor-
tional to the amplifier gain and R44.

YTX Linearity Correction (D)

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

This is accomplished in the following manner using U7D as a typical circuit: UTD is an ideal zener circuit, that
is, as long as the YTX linearity voltage is less negative than the voltage on U7 pin 12 (the positive op amp input)
diode CRS is reverse biased. In this state, the Y'TX linearity line sees a high impedance and no compensation
occurs. When the YTX linearity voltage goes more negative than the bias on U7 pin 12, diode CRS is forward
biased and U7D becomes a voltage follower maintaining the voltage at the cathode of CR3 at the same voltage
as on U7 pin 12. In this situation, R32 and R31 are effectively in parallel with the current sense resistor of the
coil driver circuit. R31 is used to adjust the magnitude of compensation, while R40 is used to adjust the
frequency at which the compensation occurs. In a similar manner, U7A, B, C are used to correct for higher
frequency nonlinearity.

PIN Switch Driver (F)

The PIN switch driver converts the TTL logic level LO-Band signal to the +20V/-10V signal required by the
Second Converter. The TTL level at P1-34 is input to the base of Q21. A high at the base of Q21 turns Q21 on,
turning on Q4, which pulls the collector of Q4 to approximately -+20V. This turns on (3, providing the + 20V
signal to the PIN drive output, P1-35. A low input on the LO-Band TTL input turns Q21 off, which turns Q4
off. The collector of Q4 then goes low, turning on Q2, and pulling the PIN drive line to -10V.

3.3 GHz Oscillator Driver  (H)

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

RF Switch Driver (E)

The YTX LO-Band RF switch is driven by darlington amplifiers USE, and USF. A high input on the I.O-Band
line drives the outputs of U5F low, and USE high. A low output at USF drives the LO-HI Band relay to the LO-
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RF SECTION

Band position. The reverse occurs with a low input which drives USE’ output low which forces the RF relay to
the HI-Band position.

Band Step Gains (I)

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

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

RF Attenuator Driver (C)

The RF attenuator driver is similar to the LO-HI Band relay driver. The major difference is the logic decoding
to the inputs of the darlington switch drivers. The input to the logic circuit is the standard 10, 20, 40 dB
attenuation logic levels. The logic circuit Ul decodes this to the 10, 20, 20, 20, dB attenuation logic levels
required to drive the RF attenuator. The output drivers consist of darlington amplifiers driven by the outputs of
U1 or the inverted outputs of U1, via U3. A low output of a darlington turns that line on, That is, a low at U5D
pin 13, coupled with high at U4F pin 11, enables the 10 dB attenuation position, and so forth.

Power Down (A)

The power down circuit switches the RF attenuator into a 40 dB attenuation position to prevent accidental
damage to A6A8 YTX or A6A4 Second Converter from an input signal when the instrument is off. When the
power up signal goes low, U3 pin 10 is driven high which turns on Q9 and Q13, forcing U1l pins 5, 6, and 9, U4
pin 7, and U3 pin § high. This forces at least the last two 20 dB attenuation stages in the attenuator on.

+ 22V Delay (B)

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

TABLE 1, REPLACEABLEPARTS
Reference HP Part ¢ o Mfr
€ A ri Mfr Part Number
Designation Number |D Qty Description Code
AabAld BHLAHU-6DH108 | 5§ b TDARD ASRSEMBLY, MIGLELLANEGUS HIAG/RELAY 28480 8566860150
TRIVER
ALALOCE §160-2855 2 @ APAETTOR-FXD L H1UF 2B8-2U% T06VDE CER
ALALHCE 0186~2R06 4 i CPQPA{‘I'{GW. FED HBUT+-L0L &UDE TH
ALATOGS Gign-2208 & 1 TTOR PERUT 1 0% 10VBE Th 1‘)!!]) 2PRILGUR
AahLAIICA QiRe-01i6 3 3 CaralitTOR-FXD 4. QUF+-10% 35VBC TA BEROY 1SE06RIXFIRGRE
ALAT 0TS F160-20565 & CAPACTITOR -FXD 010y +80-20% (30VRE LER 2B400 D1ed 2055
YN YR MY DisG-4441 i w CaratITOR~FXRD | 4VUF +-10% GEVDL CER §lan--4441
ALATILT $166-36579 7 s CaPACITOR - j w2 0% 180VEE DER 0168 379
ALHALIECE 01800097 7 1 CAPACTTOR-FYUD =14 FEYDE 1A 15 0DA7AXT
AbLAIICT 0168-4441 1 CaPALLTOR~ VAT +-10% SUVDE CER 206480 Gis0-4441
ALALCLD drpn-oa2a & 3 CAPARTTOR-FXD BRUF+-10% 15VDRC 74 LOHERY 1HORRABAXPIIEDRR
AbATBCTY 6ige-01te 1 CAPACTTOR-FXD 6. BUF+-10% 35UDE Ta HHEBT 15 4D6REXPIISRE
ALAIBCIE 91 60-3Q7Y 7 CAPALITOR~FXD ,ODLUF +-Ed% 100VRC CER 01443879
ABATECIH Bips- 0228 & CAPALETUR ‘l KU @2+ 107 18YDE Ta PRODRD2AXTO1EER
ALATIC1A NOT i
AbATBELS Gigo-ae2a & CAPADT TL.R FXD R2UF 184 15YDE TA HHAGT 1SADEEEXIIGEE
aLATICRY 1931-1 847 4 24 DLOBE-SHITOHING 1200 17308 LHONS Fhiaasd
AabAlOCRE 19011867 4 C SWITOHING h 17UMA HONG Fprtd44
ALATOICRSE - 1783~106% 4 WITOHING 175MA HONG Fiia44
ALATILRA 19011867 4 WITOHEING | T7THMA HONE FRHA44
AHGRISCRS 19811067 4 DINLE-SWITCHING 175MA HUNG il Fltia44
ALATICRE 19011867 4 DIODE-GWITEHING 175H& 4088 DO-35 97263 ERHA44
A6NTICRY 19011067 4 WITCHING 1280 175MA 68NG i1 07263 FDi 44
AbATGCRE 190310535 |9 8 SIG BOHOTTRY 28480 1901 BE3S
ALATECRY 1701 -4535 9 ] M 8I6 SUHDTIKY z8a8h 1981-0935
ALATBORYG 120101067 4 DD SWITOHING 125V 1 75HA 4ONS DO-34 Q7263 Firkia 44
ALALECRET 1991 0535 Ed SIH SOMOTIKY apann
ALATOLRLZ 1981~8535 b IO DUHOTTKY 28480
ALAIOCRT S 19410030 ? BIk QTTHY 28480 9
ALATOCRIA 1901--053% ? BIL OTTHY & 1941~ U._n"‘"
ALALCRL S 19211067 4 WITOHING 125V 17%5MA AONG DO-35 FLH444
ALHALGCR1G 1901--0535 P DIGDBE-SM SI6 SCHOTTHY FH4B0 190105
ALATECRLY 1901 ~-0035 2 10 M BIG SCHUTTEY 284840 1981 -0H3%
ALGATOICRLIO 1701-1887 4 BIODE-SHRITEHENG 120V HING V263 FDH4A44
ALAIICRLY 19811067 4 DIODE- SWITOHING 125V &HING ? BYEH Filia4s
AGATDCR2D 2011867 4 1 C-GHETTEHEING 128y LHONE D35 07363 FhH444
ALATUERDY 198t -1067 4 DIGD SWITODHEING 125V HONE DY FoA44
AGATOCRAD 19041047 4 DI SWMETCHING 1254 178MA 40NS DD-30 FDH44a4
AGATGCR2R 19011967 4 CHING 128V 170MA GUNG D033 FLH444
AL/ OCR24 190510467 4 [TEHING 1259 175MA 4ONE DO-33 87263 FpH444
ALAIGERED 1941~1047 A BTODE-CHITOMING 125V 175M4 GUNG DO-35 Rt FhHas44
ALATGCRZS 1781-1067 4 TIODE -SHETCHING 125V 17900 GONS 473263 FOrA44
HbLa100RE7 1P01-1047 4 DIODE-GRWITOHMING 125V 173MA LUND D763 Folaad
ALATOLRAB 19011967 4 ] SWITCHING 128V 170MA 6ING 753 FoEi444
ALATIQY 7 12 BNR2222A GI TU-18 Q47132
AGALDRZ 7 K & SNZ2P47a 4T TO-18 94713
ALALOQS 7 TRANS ;EQTDR #h BT TO-18 4713 £
ahal RS G TRANGIBTOR PRP “N"‘QG?A %1 TG-18 $4713 7?‘42‘?(!"){%
ALATINS 7 TRANGTIETOR WNPN 2NERE2A S1 7018 Nazi® N EA
H641T 006 2 4 2H4391 N-UHAN D-NODE B1A9S
AbLA1EEY a ENATST N-CHAN B- HEJDL DiEes
AbA1GGE 2 3y Q12?3
AGATERYT 1854~-3477 Y i G4 E g )
ALATERIG 1855 -0423 2 TRANSISTOR IMAZPT N LIIﬁN - KODE 01395
fAHATEE1Y 18%3-8213 7 1 TRANSISTOR PNP ZN4AR3Es C:I TG-5 F'I)aiid B3 ENARIE
ABALOELE 10540477 7 TRANGLBTOR SN2DR2A i B4713 DNZARAA
ALATIRIZ 18530281 9 BN2F07H 64713 3
LTS RHNEE 10854-3477 7 TRQN!S .:‘ § SNEEREA 94713
ALATIMS 18540477 7 TRANGISTOR NPN ZNZZ228 Daviy
ASATIRL A 184540477 7 TRANGIHTOR G4713 2N2222A
ALATERTY 1054-0477 7 TRANGISTOR 4713 jod ] EEA
ALAT A1 18540477 7 GTOR #4713
ALGATIRL? 168540477 7 TimN T5TOR 04713
ALATBEGEED 10540477 7 TRANG “TUR 34713
ALAIIR21 1354-0472 2 1 TRANGIGTOR NPN 51 DARL PD=SgiMU 04713
AbLATORT 21002574 3 1 REEE‘)IS'T{JN--"TRMR S48 10% C "IDE -ADF 1-TRN 30983
AHALOR2 L&YE-7260 7 17 ESISTOR 16X 1% 058 F TU=G+ 24TAL
BabAaloRY 6787368 7 RL ISTOR 19K 1% 086U F BAG4E
ALATIRA D6HPB-7R77 & i3 RESIGTOR 51.1K 1% ! 2446 -
ALALORS FHPE-7268 7 REGISTOR 10K 1% . 05M F EEHEY: LE-E/B-TE~1088 I—

*Indicates Factory Selected Value
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TABLE1, REPLACEABLEPARTS
Reference HP Part ic s Mfr
: A ri Mfr Part Number

Designation Number P Qty Description Code
ALATIRG VS 3346 & K3 EHTIETOR 10 1% 1R20W © TO=0+-148 24544 Ca-t/8 To-10R Y -F
AOHMATIRY B6H28-7247 & G REGIUTOR 1,%4K 1% 090 F ¥ t-144 24548 1/78-Te-i%861-F
ALKLRRE BOHPH-P2LE 3 1 REGISTOR 17.8BK 1% .8%W F T r=300 24544 A /B-TO-1788F
ALATIRY 2100- 5 4 4 REGISTUR-TRMR 1K 1074 © SIBE ADT 17-TinM Tase? ARPER-1-E02
ALATORLD fasn- T ¥4 4 REBISTOR ¥SK 2% §5€ F TC=0+-1488 S WETN 0I-1/8-T0-7508-6
ABATORTL DHPe--8127 3 4 IR AA4K 1X . 0BW F ?F:'— fiv—t0n 2H4ED GL9F7-4127
AAHALORLD 2ibn- 0548 4 OR-TRER 1K 10% &0 IR0 JavdE-1-142
ALAIORTZ $6YB-7281 2 R PUK D% L 45M K C3-1/8-T8- 7
A6ALORLA HoHTE-1 3 TOR 464K 14 65y B&HFP-B127
ALALIRIT 21048 4 EGESTOR-TRMR 1K 18% € SIDE--ADRY 17-THN ARGEA-1-108
ALATNRLL BED 7081 2 REGISTOR 79 2% 485W & To=0+-180 2454¢ C3-1/8-TU-7502 -6
ALALORTY taye-gt27 K3 RESIGTOR 464K 1% . 05W F g+~t0ig nRALe (}ﬁ.‘}"?--ﬁl i
ALATORIE ALOG-0045 4 RESISTOR-TRMR 1K 18% { GID '52‘;")7 329
ALATOIRIS Q6787281 2 RESTISTOR 78K &7 L 0EH TC ' e B 1/B ik
ALALDRZR B&2?-0127 3 REGIGTOR 464K i% . 00BW ¥ Tf."\)-i 11 DLGP-0127
ALA10RZY a1 UD~~36H i & RESISTORTRME TU% 104 € STbE-ADS 17-TRN
ALATERTR Oé FahE 7 REGIBTOR 10K 1% .OGH F G108
ALATERZY 2100-3611 1 REBSIGTOR-TRME S8K 10% © SIDE-ADY 17~ TRN
AGATBRES 69097268 7 ALSTOR 18K 1% . 08W F FC=0+-100
ALATORES 2E-3611 1 ISTOR-TRME GOK 10% © SIDE-ADT 17--TiN
AHALORPS LES R 7‘“(;&1 7 REGISTOR 14K 1% 08W F TL=04-104
ALBTORDT 1 S8 18% € 17~ TRN 3
ALATIREZD 7 1% J0EW FOTC O3 -1/8-TO-1802 -F
ALALIARDED 2100 3611 1 GTUR-YTRMR T0K 16% C 17-TRN A29B2A-1-587
ALATBRID DEFB-T2LE 7 REGISTOR 19K 1% .n%d F [ P S RER 4+ O ReR o oy
ALGAL BRIL 2100-1461 7 3 OR-TRMR 20K B¥% ’#b.t HN., ADT 22~ TRN ZRRP7 ROETR-1-2403
ALARLORZE B7G7 8414 7 ] OR Tt 1.4 A Gr-140 DATEL LA4-1/8-TO~-55 1R~
AEATIRER 06983260 9 4 STOR a4l 1% =3 if) TH408 QLYG--3261
AGAT R34 2188-18661 7 STOR-TRMR 28K E-ATIT 23-TRN ks INETP -1-20%
AHATORIS 7570414 7 GTOR i1 1% 2% F TO=g+-4100 A4l Ca-1/78-T4-S1IR-F
ALATBREG GOFR-3260 G NESISTOR 464K 1% 1254 & TC=04+ 180 SEAQ0
HEBTORTY 2io-1661 7 STOR-TRME 20K T% WW SIDE--ADT 22-TRNW B
ALALBRAE 0 7 Sl 1E J18BM F T 168
AEATORIY - G TTOR Ah4K {4 125W F 7
ALATERAD 2fad-1681 7 ~TRME 20K % W SIDE
AbALORAY 21 00~1661 7 RE! TOR-TRMRE 20K 5% WW SINE-~aDY 22-TEN
ALGATIRA2 2108 -thh) 7 RESISTOR-TRMRE &0K 92 Hb} G @2 -TRE 51}'}”}7
AGERIIRAS BELSH-TPRTT? & RESISTOR S1.1K 1% 160 HAT4h C3-31/8-T{-5113-F
AHATERAA 87U7-8316 b 1 NESISTOR A2, 2 1% -141{ 24540 Ca-1/8-TO-42R2 -F
ALAIDRAN B6PE-- 7243 & RESISTOR 1 .94k 1% =441 40 24544 CE-1/8-T8- 1961 -F
ALA1YRAS BLY8-7877 O REBIBTOR 51.3% 1% C3
ALATERAY THIN-7258 % 1 BTOR 8.20K 1% . o3
AhHATIORAE GLI0-7243 & VTR 1.98K 1% C3-1/8~-T0~
ALATIRAY 849872410 T 1 3TGR 1.78K 1% 4& T3 A/8-TH- 178L~F
ALATIRSS GOHFR--7R60 ? RL TSTUR EO0K 1% BSi F :.‘34545» 31 /8-T01588-F
ALKl ORS1 EAva-7208 7 ESGIUTOR 14K 1% . 4%W ?’ TC B=-118 24546 BT 500R-F
HbATOREE i 1478 e 1 RE“IQTDR T.087K 1% v} 3 i 2B480 1078
AaLAIORTS t&9R-7212 g 3 GIBTOR 108 1% 0% F TC=0+-100 24546 1/8-TO-THOR-F

ALALIORTY G75H7-0447 ? 1 RF BIGYTOR 10K 1% 1258 F TO=0+-100 24548 a1 /8-TE-10607-F
ALNBIBRSS HOT ASSIGNED
AbRTOIRGE D623 7246 9 1 OR 2,618 4% 054 F 24546 1/B-TO-2611-F
ALATIRE? 49872730 9 2 Or 121K 1% 084 F 2AL4E F-1/8-T0--1244~F
A6HA4TO0RTIR BLPB~T2LH 7 OR 10K 1% 5 24544 F-1/8-T0-1g02 -8
AhAIlREY DHOB-3454 3 1 RESIBTOR 218K 124,128 24546 S AR-Te- P EEF
ALATORAD B7E7-0416 7 RESISTOR S11 1% (25K F 2A54L 1 AE TS R-F
aé6AL ORGT 6987243 & REGIBTOR 1.96K 1% Q%W F TO=0 DA -1/B-TH- 1941 -
ALATORG2 {10 06246 2 REGSISTOR 10 1% . 12%W F To=d+-180 a4 1/8-TP-16RE8~F
ARATERES 6987312 7 REGISTOR 186 1% . 85W T TO=0+-100 et CH 1 To~t60R- F
ALATHREGA 1] 7E4% & R R OT.F&K 1% L 05W F TE=0+-140 2ATAL C3--1/8 0-igel ¥
AGGTI0RES HPET 0345 e RESISTOR 14 1% 120 F TCsd+-100 TAE AL A L/B-TO-TRRB-F
ALRIORGE BP57 - 8540 2 RE TOR 10 1% ,125H ¥ G4+-100 24546 CA-1/8-To-10RO-F
AGOAIERET 7570390 4 1 [ TOR 74 % 1254 F TU=g+-148 EATAL L4 1/B~TE-7UREG
A6ATORGE GVE7 0340 & RESIHTOR 10 1% 128K F TC=0+-100 24546 L4 F/B-¥D-1ORO-F
AGATERAT FHPR-7252 7 REGISTOR 140 1% .O0BW F TC=(+-108 2ATHAE B3~ 3 /B~TO~ 1 H0R~F
ALATORET? S 21081661 7 ISTOR-TRMR 20¥ SX WW SIDE-ADY 22 -TRN 32997 ZOS7P 1303
ALGATOR?1 G RESTETUR 464K 14 4P5W F T EESN 11 neaAEY HEH-F2460
ALATOR?Z 7 RESISTOR B11 1% 18%W F TC ~1049 24548 C4-1/8-¥8-8110 F
AGATIR?S 7 RESGIGETOR 18K 1% 884 £ TO=i+ ll!ﬁ} 24546 - 1/8-TR-1002-F
ALATIR?4 7 RESISTOR 1.23K 14 LS F T 184 24546 C23-i/8-F0~-12141-¢7
ALATOR?E 7 REGISTOR 10K 1% . 05W F TO=0+-108 24546 C3-1/8-TH-1062-F
ALEATHRT7E 21901661 7 RESTHTOR -TRMR 20K 07 2p-TRN JuEvp-1-
AOGATOIRTY GLRy-7R77 & DR 511K 1% . 4% /8- Tl}
ALATORTO S&HPE-TE6D 7 R 18K 1% 8%k ¥ TG %‘ =100 2
ALATIRTS GHEPB-7260 7 BTOR 10K 1% 485 F 1O 144 a4 3
H6ATOREBD DavH-727y Y REBISTOR 51.31K 1% 084 F EH -140 247 C3-1/8-To-3112-F

*Indicates Factory Selected Value
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TABLE1. REPLACEABLEPARTS

Reference HP Part ic Q _— Mfr
: . t Description Mfr Part Number
Designation Number P Y p Code
ASATERE1 2100~3611 1 RESTHTOR-TAMR S0K 19% © SIDE-ADY 17--TRH Fpnei FEPR2R-1-50F
HHLHE10REBA 6983153 7 1 RESISTOR Z.83K 1% 128 F TC=0+-100 24546 4 1/8-TG~2831-F
ALATOREBI 0987260 7 REGSISTDR 10K §% . 05W F = 24044 - 0gE-F
AHALIRDY QHYB~-7240 7 REGIETOR 10K 1X .05W F BATAL .
ALAT0TPL 12510608 B 2 COMNECTOR -56L CONT PIN 1, 14-MH-BEC-57 EQ 28400 125104600
AGAIOTRER 125%1-04608 53 CHONMECTOR-SGL CONT PIR {,14-MM-RSU-8Z 6§ 28488 1851~ 0614
ALATOTRI 12510600 1] CONNECTOR 851 DONT PIN 1.14-MH-GBE-8Z 50 2H480 12510600
ALATOTRA 1251-0600 9 CONNECTUR-S6L COMY PIN 1, 14-M¥M-BR0C-87 G4 28480 1851 -8648
ALATITPE 12818604 1] CONNFOTOR-SEL CONF PIN 1.14-KH-BSC -BZ 6Q 20480 FPEEI-0400
ALATITRE 12510400 1] - GONT PIN 1. £gant SE1-0aG0
ALATHTEY 1253560400 b CONT #Id 1. 204810 1881-9654
ALATITRR 1281-0600 1] L CONT PIN §.14-MM-BEL-8Z7 88 uant
AGA10UT 1B2-15108 a 1 1L GATE LHOS RAND GUAL 2 -INP 24,505 CD40 L 1AF
ALATHUR 1826-18%48 3 1 IC 0P AMP GP 8-TR-99 PEG 28488 14241058
AbLaToLU3 18286~1042 2] 1 IC BFR OMOS INV HEX 1-INP L5988 CDADAPAF
ALATIUA 1850-0047 b 2 TRANSIGTER ARRAY 1&-PIN PLETC DIP 134606 ULN-2903A
YN iKY TH50-00A7 5 TRANGIGTOR ARZAY 16-PIN PLBIC DIF 13486 N2 003A
Ahfl UG 18150288 ] 1 METWORK-RES 9-8TP10, 0K 81N X 7 11t 2UBaTET
AbLATIYY 13260161 7 1 G OF AMP &P QUAD 14-DIP-P PHEG 0Aa71% MLHZ24P
ALATIVRT 194237238 1 1 DIDRE-ZNR 42.2¢ 5% DO-33 Ph=.4W TC LOR% RH4B0 19483323
AGAHLEVRD 1982334514 k] 4 34.9Y X DO~35 Phe. Al 2B409 17023301
ALATIVRS 1R8E-3301 ] 34,8V 5X BO-35 Ph=, 44 102-3281
ALATAVRA 19623383 k] DIODE-ZNR 34 .0V 5% DE-35 Ph=. 44 1902-3301
AGATDVRYE 19062-330 g BIODE-ZNR 34,8V S% DO-35 Ph=, 4W 190R-3301
ALATIVRE 1292-3203 & H DIBDE--ZRR 14.7Y %% DO-35 PD=. 4l FR2~3203
ALATIVR? 19023345 7 1 BIOBDE-ZNR S51.1Y S% DO-35 PD=. 40 19023345
ALATDVRD 19020025 4 1 DIODE-ZNR 18V 5% DO-UT PB=,4W TO=+,04% 1902-0025
ALHATIVRY 1902-~-3234 3 i DIODE-ZNR 19.8V 5HYL BU-35 Ph=.4W 20480 19422234
HIDCELLAREDULE PARTS
40400740 ks 1 EXTR PC BD BLY 28480 40404740
40480747 4 i CXTR PC BD BRN 28480 AD40-074%

#*Indicates Factory Selected Value
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FIGURE 1. ABA10 MISCELLANECUS BIAS/RELAY DRIVER, BLOCK DIAGRAM
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RF SECTION

AB6A11 SLOPE GENERATOR, CIRCUIT DESCRIPTION

The slope generator takes a voltage which is proportional to YTX frequency and produces a current to control
the slope attenuator in the A6A3 Last Converter, which corrects for conversion loss variations of the input
mixer within each band. The slope generator also has circuitry which decodes bandswitch and attenuator
settings, produces pulses for the sample and hold, and hysteresis circuits in the ABA12 YTX Driver, produces
the YTX peaking signal for the YTX Driver, and a signal to switch in the filter capacitor on the A6AT YTX
Current Driver.

Bandswitch and Attenuator Decode (A}

U9 is a hex latch which receives six lines from the 50-wire Instrument Bus and a strobe, LCK2, which goes low
when the six lines have valid RF Module information. Three of the latch outputs have attenuator setting -
information and go to the A6A10 Miscellaneous Bias/Relay Driver. The other three lines have bandswitch
information which is decoded by U3 A and U3B.

U3B decodes the low band (Band A, 0 — 2.5 GHz) and the external mixer band (BAND F). When pin 2 of U9 is
high and pin 12 is low, the LO BAND is selected. The output of U3B is high, turning Q22 on, bringing the
collector of Q22 low. This turns Q19 off, bringing the collector of Q19 (LO BAND) high. This information
goes to the A6A10 Miscellaneous Bias/Relay Driver to control the RF input switch. Q20 inverts the signal and
drives amplifier U4A, producing a signal which is approximately + 17V when Band A is valid and approxi-
mately -8V otherwise. This signal is used throughout the A6A 11 Slope Generator. When pins 2 and 12 of U9 are
both high, BAND F is active. The output of U3B is low, turning Q22 off, and bringing the collector of Q22 {and
BAND F line) high. At the same time, Q19 turns on, bringing the LO BAND line low.

U3A decoder is enabled when pin 2 of U9 is low. Pins 5 and 12 of U9 have coded information giving harmonic
numbers as shown in Table 1,

TABLE1. BANDSWITCH DECODING

BAND B2 (PIN 12) B1 (PIN 5) N
B 0 1 1
C 1 0 2
D 1 1 3
E 0 - 0 4

This information is decoded by U3A and amplified by U5. The outputs of U3 are approximately +3V when a
band is valid and approximately -22V otherwise. These signals are used to drive FET switches on the Ab6All
Slope Generator and the A6A12 YTX Driver.

Preselector Peak (B)

A second latch, U10, receives the same six lines as U9, but receives a different strobe, LCKS3. This strobe is valid
when the six lines have preselector peaking information. The outputs of this latch drive six bits of a DAC which -
produces 0 to 10V at the output of U4B. This voltage goes to the A6A12 YTX Driver. This circuit is used to
adjust the tracking of the YTX in an automatic routine.

Hysteresis, Sampie-Hold Control, and Filter Capacitor (D}

U8 is a Quad D-Latch which is used to decode information relating to Hysteresis, Sample and Hold, and Filter
Capacitor information. Four lines from the 50-wire Instrument Bus go to the inputs of the latch. The latch is
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RF SECTION

strobed when these lines have valid RF Module information. The instrument controller is able to connect the
filter capacitor across the YTX, and control the Hysteresis and Sample and Hold circuits on the YTX Driver.

Slope Offset (C)

U7 receives the —.525V/GHz signal from the A6A12 YTX Driver, amplifies and offsets it such that a ramp
centered about 6V is produced at TP8. Q11 — Q15 and associated circuitry produce the offset for each band.

Slope Breakpoint Generator (E)

The signal at TP8 has a maximum range on Band C (5.8—12.5 GHz, second harmonic) of approximately
0 — 12V. This signal is applied to two voltage dividers R36/R37 and R38/R39 which drive the positive inputs to
UbA and U6B respectively. The voltage at the inputs to these op amps is clamped by CR5 and CR6 such that
UbA sees only the first half of the full band ramp and U6B sees only the second half, In this manner, each full
band is divided into two segments with one breakpoint in the center,

Upper Segment Generator (F) and Lower Segment Generator (G)

The outputs of U6 drive variable gain amplifiers as shown in Figure 1:

10K
A ¢ MV \
OV
10K / ouT

10K
AV AW

FIGURE 1. VARIABLE GAIN AMPLIFIER, SIMPLIFIED SCHEMATIC

When the 20K potentiometer is set to zero, the amplifier has a gain of + 1/2; when set to 20K, the gain is — 1/2;
and when set to 10K, the gain is zero. FETs Q1 — Q10 switch in different 20K potentiometers for the five bands.
The outputs for the two segments at U2 are summed together in Ul. A waveform similar to Figure 2 is present
at the output of U2B if a full band is swept {e.g. 5.8 —12.5 GHz), and the oscilloscope horizontal input is
connected to the sweep output of the analyzer, Similarly, the output of U2A will appear as shown in Figure 3.

Slope Cutput (H)

Both waveforms (Figures 2 and 3) are summed together at Ul to form a current source with Q16 to drive the
slope attenuator in the A6A3 Last Converter. The average output current is set by slope gain adjustment R84,

The slope attenuator in the A6A3 Last Converter varies the gain of the 21.4 MHz IF with the collector current
of Q16 providing gain correction that varies with frequency. Within each band, there is independent control
over two halves of the band, and IF gain that increases or decreases with increasing frequency,

When Band F (external mixer) is selected, Q18 and Q21 provide additional gain to make up for the conversion
loss of the external mixer,

2 ABAM
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il FULL BAND ——er————

START END

FIGURE2. U2BOUTPUT WAVEFORM
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FIGURE3. U2AOQUTPUT WAVEFORM
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TABLE2. REPLACEABLEPARTS

P Dl | BUN

ALATIRIS

HOT ASSIGNED

Reference HP Part 1c| o, Description Mir Mfr Part Number
Designation MNumber [P Code

miAt 1 BUAELI-HB126 | 7 1 BDARD ASOEMELY, SLOPE GENERATOR 28400 BUELY-6010&
ALATINE DrEn-R291 3 1 CAPACTITOR-FXD TUFe-1 0% YOG Ta g9 15901 0G4 INAR
ALNI1ER 81603877 b3 1 CAPALTTOR-FXE 108PF +-20% 2000DC CER HA4G10 0160 ~32877
AhLATICE BLEg-0REY 7 13 LA [ O 104 1BVED TA Tyt 1SODIZAXPO LIRS
ALat11C4 8i8d8-011e 1 2 104 B5VNE Ta 2O 15AD6AEXP0 3T
HER/RTIES igd~1748 ] [ EAPALEITOR-FXD -4 0% 2ZOVBL TA a5 1500 156X902882
abal11gs #1BE-9116 i CAPACTTOR-FXD & OUF--10% J5UDE A ROty 1S0D6HIXPOIERE
AaAtICRE 1981-1867 4 1 SUHITOHI MG T7GMA GENE EDiiags

ALRTILRE 19011067 4 WITCHING | 170HA GONE FpHA44
HEATTERT 1931~1867 4 SWITOHING 170MA HENG Fora44

AH611ER4 IR0 1047 4 WITCHING 17548 HONG FhHA44

AGATLURS 1901 -186% 4 E-GWTTOCHINEG 193V 175Ma G0NS FDHaA44

abATICRE t901-1087 4 DIODE-SWITCHIRG 123V 175MA GUNS DO-335 FRH444
ALATICRT 1291~108587 4 DEODE-GWITCHING 120V HENG - B FDiigas

ALATIERE I0E-1067 4 BIODE-SUITCHING 125V 17 HONE FpHAA4
ALRITORY 1905~ 1847 4 WITOHENG 120V LONG FDriaa4

ALATICRTY 19013067 4 CHITCHING 12034 179 HONG FoHa44
ALATICRTY 190118467 4 SUETEHING 125V LBNG Folidaq

ALAT10RTZ 19011087 4 GRETEHING 125V HONG FOHA44
ALATIERTS 1983-10467 4 SWETOHING 125V HONS Foia44

ALB1IERT 4 1901 -1047 4 WETCHING 123V 195 HONG FDHA44
AHATIER1LS 19811847 4 RUTITCHING 100V 175MA 68NE BO- 35 FDH444

ALATIERLS FPBL-1067 A DIOBE- SWITCHING 1250 17IHA GONS DO-3%5 |t Foita44
ALLTICRLY 1281-0518 8 1 DIDLE-GH BIG SOHOTTKY 28488 19010518

ahA1idl 1535 -0414 4 18 TRANZISTOR J-FET 2MAZS3 D-#MODE nav1s 2MA393
ALMTIRD 1855-0414 4 TRANGIGTORE I~ TNAZYE 247132 K A

ALRT1E3 1855 -8414 4 TRANSIBTOR J- [ 2N4a3?3E 4713 TNA SV
ALATIGS 1858-0414 4 TRANGIGTOR T~  ENATYE N-LCHAN D-MODRE na713 2NATHE

AbLAYIRS 16ST-0414 4 TRAMGIGTOR 3 2MAZRE N-CHAN D -MODE 34713 PRAEYY
Bhot 186 4 TRANSEGTOR J-FET ZNAZPE N-CHAN D-HODE 54713

ABATIEY 4 TRANGISTOR T- 2HAXDI N C-EHAN D--MODE 04713
ALATIRE 4 TRANGESTOR T- 2HNATYE MN-LHAN D-MOLE F4713

ALATIRT . 4 TRANGISTOR F-¥ 24393 H-CHAR D-MODE L4713

AbATIE1D 1855-0414 & TRANGISTOR T-FET EMAZP3 N-CHAN U-MODE n4713

AbAat 111 1054--04%7 7 i TRANGIGTOR WPN ZNZZZEA 04713
ALATIRLE 18540477 7 TRANGISTOR NPN ENAZZ2A §4713

abATIRI3 18%4-0477 7 TRANSIGTOR NPN 2 54713
ALATIRLS 1854~0477 7 TRANSICTOR MPN 8N 44713 ANZZREA

AEALIRTS 1RG4 G477 7 TRANGEGRTOR NFPN 2 TO-18 FO=S00MH 04713 BNPAZEA
AHAT 1814 18G5 43637 3 1 TRANSIGTOR NPN 2NIR19A ©1 TO-9 PD=BOOMY 41395 INZH A

AREALIRETZ 2 4 TRANGEGTER PRP ZN29074 ST 1010 G473 3 an2FETH
ALATIG18 ? TRANGIGTOR PNP 2NRVO7A 81 TO-10 G4713% 2ANTP LR

ALALIGEY 7 TRANBISTOR NPHN BN2Z22A 8T TO-13 Q4713 FNRRE2A
ALALIRED 10540477 7 TRANSISTOR NPFN 2HN222EA S1 T0-18 04213 2

ALALTIRRT 163540877 7 TRANGIGSTOR NPN EN2Z22A S TO-18 64713 ANzREZA
ALATIER 18540477 7 TRANGIDTOR NPN DNAZEZA 81 TO-if Ba713 AnP2e

ALATTNEE 1853-9281 & TRANGLGTOR PNP 2H2?874 61 TO-18 B4713 2RPYETA
ALATIRR4 1RE3-0881 9 TRANGIGTOR PRP 2NE?0VA 81 To-18 nav13 F47A

A6AT1R1 G7E7-1440 7 1 RESISTHR 7.8k 1% ¥ 24545 C4 1/8-T0-7501 ~F
ALBTIRZ® NHFB-F4%3 2 1 REGTIHTOR $96K 1% £ PAGAE 4 1 /8-TH- 1263 ~F
ALATIRS AFEI-N4L% & a2 REGISTOR THROK % F ‘ L4 -1 /8-T9~-10803 -F
ROHATIRA BHP8-3264 7 2 REGIETOR A4&64¥ 1% 17P5W $LHPE-F280
ALATIRE 07570 44T t RESISTOR 108K 1% ,123BW 04 1 /H-TO-1803 -
A&ATIRS 7578199 3 i REGLGTOR 21,5 1% AP8W F TC=8+--100

AEALIRT QFE7 04065 & RESISYGR 168K 1% igGW F TU=8+-1808
ALATIRE B7S7-42%8 ) 2 REQISTOR 4.19€ 1% 1288 F TH=3+-100

HEATIRT OrSP-146% & RESISTUR 188K 1% 1258 F TO=de~500
ALATIRID NEPH-31948 & 1 RESGISTOR 2.37K 1% 1254 F (C=0+-184

abATIR1L BAEY - 1465 & REGISTOR 188K 1% .i128W F TE=0+--100 2a546
AGATIRIS B757 8440 9 28 REGISTOR 10K 3% 1208 F 7 e Riit] R&TrAL

AGATIR1Z PPE7-0LET 1 3 i RESISTOR 34.8¢ 1% 1254 F TC=9+-1D9 #u
AEAIIRT4 GH98-0084 g 1 REGSIHTOR 2. 18K 1% 12580 F TE=8+-140 2440 L4-1/8~TH- 0
ALATIRIG DPGT- 0200 3 3 REGIGTOR 1K 1% 128W # TE=85s-3180 24546 Ca-1/8-TG~-18081~F
ALALIRIE 97571094 2 3 RESISTOR 1,476 1% 12854 ¢ Q-0 10 24544 Ca-tr/8-T0 1471~F
ALATIR1?Z eYS7-0280 3 RESISTOR 1K 1% 120 F TE=0++-188 24346 CA-1/3-TO~1881 ~F
ALATIRTE Q757 -0414 7 4 RESISTOR Bi1 1% 1254 F TC=8+-106 Ca4-1/8-T0-%11R~F
ALATIRIY? BYEY -late 7 RESTHTOR B11 1% 128y -1 B0 C4-31/8-TH-511R~F
ALATIRAN N7H7-0416 7 REGISTUR 511 1% ~1 06 TEGAE Ca~1/8-TH~F11R~F
ALBTIRAT BPEY G465 & It 188K 1% 2444 04-1/3-T8-1603~F
ALATIR22 BF37- 0445 & R R 140K 12 % 4 1/8-F0-1003~F
AGATIREY 06783260 ? REGISTOR 444K 1% RO -A2ED
ALGAHTIR24 -

*Indicates Factory Selected Value
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TABLEZ REPLACEABLE PARTS

Reference HP Part |c i Mfr

: A Description Mfr Part Number
Designation | Number D Qty escriptio Code ;

ALATIRGS {77 BA6T b REGTSTOR 100K 12 128548 F §+-100 Z2AG4L CA-1/8-T0-100
ALKLIRE? GPE7-0465 b RESISTUOR 120K 1% 135§ ¥ Hia 2444 CA-T/B-FU-108
anAtiRia 07E7 B A6T E) RESISTOR 00K 13 .12%W F 7 =104 24540 CA-} /8-TO0-1003-F
ALATIRIT 7570465 & R TOR 186K 1% L 128W ¥ -6 245485 £4-1/8-Y0-{80%-F
ALAHTIR AL B7E7 0442 9 REGISTOR 10K 1% 12054 F 118 pEvE. 20 Ca-1/8-TO-10028-F
AbATIRAL B7E7 0442 ? STOR 14K 1% 12%W F 2A4TAL E4-1/8-T0=1652F
AnAiIRA? Q7570442 9 STOR 10K 1% 1204 F 2AT4L D4-1/8-TE-1062-F
AbALIR43 L0442 ¥ REGIGTOR 18K 1% 1284 F - EAG4E C4-1/8-T4~180
AGATIRAS 16938085 a 1 REGIOTOR 2,41K 1% 120W F TC G+-1G4 i Jt e o) Da-y/8-T0-241
H6ATIRAS {P?TF~RA42 ? TOR ‘.{E}K tv  t2%H ¥ TO=04-100 24546 Ca-1 /BTt ge-F
AGHTIRASL 7E7~-0442 g REQISTOR 10K 1% .125%W F TC=f+-108 R4THE

ALGARTIRATZ R7E7 0447 ? REGTSTOR 10K 1% 1284 £ 7 ~1049 2A%4h

ALATIRAD 2LH0-3353 8 1] RESISTOR-TRMR 20K 186% € B -ADY 1-¥RHM 28480

AbATIRAD BEBI-IPLG b2 10 RESISTOR 3.0H 5K 234 F[, TCO= W00/ v11088 4118

R&EATIRED L7577 0465 & RESISGTOR 108K 14 12304 ¢ §+-180 2A%4h

ROATIRSE 21803352 B REGIGTOR-TRKE 20K 106% BIME-ADT 1-TRN 26488 21490

AsALIRER B6HEZ-BP0S a RESISTOR X.9M BX% . 25H FO TC=-940/41162 G1iat QR

a6A1TIRES BFG7 3465 [} RESIGTOR 180K 1% 2GR F T8 ~188 24584 C4-1/8-TH-100%-F
ALATIRES 21003353 a8 RESIGTOR-TRMR ""(‘K 1% £ SIPE-ADY 1-TRN pE4G0 21083333
ALATIRSS 16833955 =3 RESIBTOR 3.9 5% . 29W FL TO=-208/+1%080 Bt CRIPHH

ALANIRSS BYE7-04465 & REGISTOR 108K 1% 1206 F TC=i+-160 natias £4-1/8-70-1 0§35 F
ALATTRETY 2100-33533 a RESIBTHER -TRMR 20K 10% C SEDE-ADT 1 -TRNM 2R4B0 21003353
ALALIRED A&B3--3950 8 STOR 3.9 857 :L.|Ju FLOTC+-08/+1104 Bit21 CRAPEE

ALATIRSY JPE7-D465 & TOR 160K 1% .1238] F 7C 243456 Ca-1/8-TO-1003-F
ALALIRAE 219453353 8 RESISTOR~TRME 20 18% C SIDE-ARF 1-TRN 26488 F100-3353
AHATIREL 06833955 i3 RESIGTOR 3.9M 5% FOGOTC=-9280/+114849 §112% CHZYHE

ALATIRGD G757 -3 465 & REGIBTOR 100K 1% 130 F L ST [» 1/78-TR~t 883
ALATIRSGD AYe7-0442 ? RESISTOR 10K 1% 1230 D454 C4-1/78-T6-100
ALATIR LA Q7h7-d442 ¥ REGIBTOR 10K 1% 1234 2AT4L G4-1/0-TO0-166
AaeaiIRAS R7E7--3442 ? HEBIBTOR 10K 1% 12054 24546 04-1/8-7T0~184
AsAYL IRGS 2L 09-33E3 8 RESISTOR-TEMR 26K 107 »E40E 23003

abAliRe? 403 -3955 73 REGISTOR 3.94 5% 254 LR S P LHEPS

AEATIRLE 9757-0465 & 14 J120W F T 244544 L4-1/8-TG-10063~F
fHATIRAOY 2180 -3333 a 20K taw £ 81 22488 21943383
HEHGTIRTH T 6033955 ] B 2ul FCOTO Gl1tay (W arieti

ALATIRY1 A7T7 04465 & 1% L186W F FC=04--100 34546 C4-1/8-T0~1003~F
£hLALIRTE 2168 -3%53 g TOR-TRMR 20K H!Z‘, T SIDE--ARF 1-TEN 2&]490 2106--33%3
AGATLIRT?E J6B3-3Y5S 8 TOR 3.7H . F‘F‘ SR0/+1100 CHITEG

ALATIR 4 aval- 463 Y EGISTOR 400K 1% 125w F ¥ -1 04 Ca-t/8=-TR-100%-F
HEATIRTES 21003303 & RESISTOR-TRMR 28K 197 { BIDE -ADT 1-TRH 21033353
ALATIRTE 4 6E3~-390 8 SLETOR 3.9 S% .2%4 FGO 7 PO6/41108 4 i

ALATEIRTY i]/.;/ D&{m & RE‘ THTOR 188K 1% 123W F T #1008 Ca-1/9-TE-1008~F
AHLATIRTE . ) RESTSTOR-TRMR 26K iE}?ﬂ T BILE-aDT 1-TR¥ 2uq08 2100--33

HHATIRTY - ) RESIBRTOR 3.%M 5% Z5W FC TCU=~700/+1109 31121 CH3GLT

ALATIRBS Q7E7-BAL% [ RESISTOR 189K 1% .n__;u [ 1} 2448 Ca- 1 /-F0-1 443 -F
AtATIRET DeTE- 31'5& 2 2 REBIGTOR 17.8K % .3 24346 L4-1/8-T06-1782F
ALALIRDR ; k] RESISTOR 17.8¢ 1% (127 DATIAG Ca—1/B-TA~17B2F
A6ALEIRES 1 1 REGISTOR 261K 1% 129 24544 C4-1/@-TO-24612 -F
ALATIRBA 4 1 1 RES Ii‘)‘E OR-TRMR 2K 10% C -ABT I-TRN 2480 206327

oA IRBH BHEPR 31046 2 2 REGISTHR 14,76 1% L1205 ¥ To=0+-1480 24546 A1 /B-T0--14720F
aLATIRBA R7E7-0280 3 RESIGTOR 1K 1% ,183W F TC=g4~100 PAT4E Cge1/8-T0-1081-F
AGATIREBY NOT ABLIGNED

ALHTIRER $6¥B-3154 2 RE I T{)R 14.7K 1% 120 F TE= 24546 GA-L/78-T8- 1472 F
AHATIREBY 9 ITOR 18K 1% . 12%% F TC=d+-] 24544 CA-1/8-Th~1002-F
ABARTIRIY 3 3 S.1H 1% 125 F O TC=g+-100 PATAL CA4-1/8-TO-BL11~F
AGATIRDT 7 H11 bR L 1EDW F ¥L a4 SATAE £4-1/8-TO-511-F
AOATIRSR S & 1FK 1% 3 197463 MEAUT/B-TO- 6151 -F
AHATIRT 3 4 % 1 i% 42 HAEAL ~38-TR-100 1 F
ALNLTIR?4 0‘7 VRS 3 1K 1% 12 naTAL 4] BT R0 T
ALATIRTS 57570280 3 1K R CIRUKW P TO=0+-180 2446 T4t/ 8-T¢-1001F
AHGATIR? S §757-gR0d 3 1K 1% 120 F TO= 184 #4544 C4-1/8~T4-1001-F
AGATIRYY B7E7- 0465 & 184K 1% 128 F T +-138 24T 46 Ca-1/8-Th-1303~F
ALATIRPG GEFE-F1ET 3 A 1% .6K 1% g + 24546 GA-1/8-T8~1 %6
ABABTIRS?Y GaHPH-3157 3 17. 6K 1% 24546 1/B-TE- 1902
ALATIRIHO G699-3107 3 RE%;.)TE)E” 196K 1% 2ATAL CA-3/8-TR 19262-F
ALATIRI 0L BEPE-3157 E RESIETGR 19,6k 1% 24046

ALMTIRIGE Q7G7-0440 7 EGISTOR 10K 1% §2 DATIAL

ALATIRINE BPET- 0463 5 1 E ISYUR B82.SK 1% 24544

ALATIRINA 4797-04%8 3 BIGTOR S, 11K 14 PATAL

ALATIRT0E G737-0438 3 ESTOTOR .11k 1% A4044

ALATIRTEG aVH7- AR 7 i R£ BIGTOR &.62X ;4(‘; G- Lrg-To-5601-F
HOATIRLIEY u? ¥ 93-’% 2 4 SIHTOR 16 1% Ca- 1/8-TH~ 14RE~F
AsatiR198 2 STOR 18 1% C4-1/8-TA~1IRD-F
ALALIRIDG 34 2 19 1% Co {/8-Te-10R
ALATIRTLO 07573346 2 1% G4 1 /8- TO-FERO-F

*Indicates Factory Selected Value
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TABLE2. REPLACEABLE PARTS

M SEUGHIUN

Reference HP Part |c Q o Mfr
: A t Description Mfr Part Number

Designation Number (P Y P Code

AbALIRITE FEA I B Y% & RESIBTOR 100K 1% (1288 F Yowd+ 140 pPERTIN C4-1/8-T0-1003~F
ALHATIRILE H ALSIGNED

ALALIRTIS Q770800 x FTGR ik 1% . 189 Ca-1/8-T8=- 1901~
ALANIRILA 7970442 2 RESISTOR 10K 1% £4-1/70-TH-1042
ALATIRILS G797-6442 ? AEZIBTOR 10K 1% L4--1/8-T4-1002
B6AaTIRIG f757-0447 b4 RE TOR 18K 4% 25486 G4t SB-TE-10G02F
AGRTIRTI? B7PE7- 44 2 RESISTOR 18K 1% 245448 C4-1/8-TO=-1002~F
ALBLIRTLE G757-0442 kd REGISTOR 10K 12 LT A1 /B-TRE-14 0 F
ALATIRIID 87575442 g RESISTOR 10K 1% 24T A4 Ca-1/8-T9-1000-F
AHATIRIZ0 0757-3442 o RESIGTOR 106K 1% FoTC=0+-198 2505 Ca4-1/3-Td-1642-F
AaLAT1ITPY 1281 -4400 ] 3 CONNECTOR -56L CONT PIN 1.14-MM-BEL-8Z 54 2O4ARG AE1-0600
ALALITRE 1251 -0&6048 ) . COMT PIM {.14-MM-B80-37 S8 cagy 10680
ALATLITPI 12913400 i AL COBNT PIN 1.14-MM-ESC-537 5Q E8ABD 408
ALALITEA 1251-0604 4 CONT PIN 1, 14-MM-BEC-GZ 58 2E444 1-8680
ALHLITPD T251--0A0) B CCYGR -BGL CONT PIN 1.14-MM-BSC-SZ S FRA8L -B600
ALATITRE 1251-8408 1] TOR-SGL CONT PIN 1. 14-MM-U¢ S8 26480 1-0683
AGALLITPT 13 . FOR -5GL CONT PIN T, 14-MiH- 56 284040 1281 -0400
ALGATLTRE a CONMECTOR-GEL CONY PIN 1,14 -MM-T 88 pizs2 a0 5} 12510600
asdiiily 1E246H-1 858 4 2 TE Gp amp LGP B-T74-97 PHE 1484 10261 056
ALATILR S0g1-8t11Y 3 3 BERTEN 1R24--0092 : 234310 SeBL-8117
AGATIU3R 1820-1281 2 1 IC BCBR TIL LS 2-TG-4~LINE DUAL 2-INP 81295 GNVALE1 3PN
AbLdaliLg Se31-8117 3 BOREEN 1824 Gova nR4Bo ¥ 1

ALAIIUS 18260161 7 1 IC OGP AMP LGP QUAD f4-DIP-P PG 04713
AsH1114 481 -8117 3 GLREEN (0240092 2B480
ALKTIUY 132610358 3 IC GPF AMP LGP - TO-9% PG 2BAGD
A&HGBTLUR 19201199 7 i IZ FF OTTL LE B-TYPE POS-F [F R g
ALATILY jg28-1196 @ 2 I FF TTL LS D-YYPE PO 41 i1 SR74L.81 7N
AbATLUIE 18201194 a LOFEOTTE LG D-TYPL PO §1295 GHT 4. 8174N
AabAl ULt LREG- 0168 @ 1 0 Lol O-E-D/a 16 -DIP -0 PG 24713 MG1408L-6
BanTIVR 19 02-0 AT it} 1 DIODE -ZNR INBE? 6,3V 5% DO-7 D=, 254 a7y ITNGZ2S
AGATIURD FR ] 4 1 ~ZNR 5,11V 8% B0-3% P Al snann 19026841
ALATIVRS 3203 & 1 DIODE-ZNR 4.7V 52 DU-3% PD=, 44 0408 1902- 3203
ALATIVRE 1902 0025 4 1 LDIODE-ZNR 10V 5% BO-3% PLs, 4 TC=4,08% a4an 1TRRR- 082
MIGUELLANEGUS PARTY
4040 pFaAR El F EXTR BL RD BRN 2BA8E 4040 -7 4%

*Indicates Factory Selected Value
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RF SECTION

ABA12 YIG-TUNED MIXER (YTX) DRIVER, CIRCUIT DESCRIPTION

The YTX Driver receives a voltage proportional to the instrument LO frequency and produces a signal to
control current in the YTX coil.

ihput Differential Amplifier (A)
This input signal to the YTX Driver comes from the A19 DAC and is —3V/GHz. For example, as the LO

sweeps from 2 — 6 GHz, this input signal sweeps from —6to ~ 18V It is buffered by differentiat amplifier U1A,
and appears at TP1.

Bandswitch (C)
The frequency that the YTX is tuned to must be made to follow the first, second, third, or fourth harmonic of

the LO frequency, depending on the frequency band in which the instrument is operating. This is done by
attenuating the buffered input signal with a voltage divider as shown in Figure 1.

RS
TPt 2K
—3V/GHz (L0} O AAA - o)
K
1K _ ~2GHz (YTX}Volt
1K
1K

FIGURE 1. VOLTAGE DiVIDER

The position on the attenunator is determined by the harmonic number in use. The bandswitching is done with
FET QI, Q2, Q3, and Q12. The bandswitch information used to turn on the FETs comes from A6All Slope
Generator. R6 and R11 —R14 form a second voltage divider used as a gate return through R15--R18. This
prevents current through bandswitch diodes and resistors (e.g. R19 and CR1) when the associated FET is
switched off from affecting the bandswitch voltage divider RS and R7—R10.

Sample and Hold (E)

The output of the bandswitch drives preamp US5. U5 and U1B together form an op amp with U5 a low-noise,
low-temperature drift preamplifier. U5, U1B, and U6 are used in a sample and hold circuit as shown in Figure 2.

Q15, a JFET, is used as the switch for the sample and hold. The switch is opened (i.e., the FET is turned off)
whenever a bandcrossing occurs. When a bandcrossing occurs, the input voltage at J1 changes as the LO resets
its frequency to start a new band, and the YTX bandswitch changes bands. At this time, the voltage at the input
of US varies. The sample and hold circuit is used to prevent these variations from reaching the YTX. The
sample and hold switch is controlled through Q14 by a signal from the A6A11 Slope Generator. R44, R45,
CR10, and CR11 keep the output of U1B from saturating when the feedback loop is opened by Q15 being off.
This prevents a “glitch” at the output of U6 when the loop closes if U1B suddenly had to recover from a
saturated condition.

ABA1Z 1
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Ay

20K
TOIF
OFFSET

FIGURE2. SAMPLE ANDHOLD, SIMPLIFIED SCHEMATIC

IF Ofisets (F)

In addition to tracking a harmonic of the LO, the YTX must be offset from this LO harmonic by the first IF
(321.4 MHz). This is done by U7A and its associated components, Q7 —Q10 switch in different IF offset
adjustments for each band. The YTX peaking signal from A6AI1l Slope Generator is also summed into U7A
through R77.

Sweep + Tune (H)

Since the U5, UIB, and U6 combination have a gain of 1.05 set by R48 and R75, the voltage at TP5 has a
sensitivity of —0.525V/GHz (YTX). This signal goes to the A6A11 Slope Generator, to voltage divider R54 and
R55, and to US. U8 is set to give — 1V/GHz (YTX) at its output which goes to J2. This signal is cabled to the
rear panel of the instrument to provide an analog voltage proportional to input frequency. U2A and its associ-
ated circuitry provide an offset voltage for U8 to correct for the LO offset in the 0—2.5 GHz band. R98 is
adjusted for 0V at J2 with the analyzer tuned to 0 Hz.,

YTX Drive Qutput (G)

Voltage divider R54 and R55 drive the output stage shown in Figure 3.

R; and the output transistor are on A6A7 YTX Current Driver. The YTX has a nominal coil sensitivity of 75
MHz/mA. R63 and R66 provide the means for compensating for variations among YTXs. When the YTX
center frequency is tuned to 5.8 GHz, the voltage at pin 3 of U3 is + 1.52V. There is no voltage across R66 so it
has no effect. R63 is adjusted for tracking at 5.8 GHz and R66 is adjusted at 2 GHz. U4A and voltage divider
R68 and R69 provide the + 1.52V source.

The YTX magnet exhibits hysteresis which must be corrected for, This is done by signals from the A6A11 Slope
Generator which is controlled by the instrument controller. Q18 is turned on for a short period of time to
correct for hysteresis in narrow spans (<1 GHz); Q18 and Q19 are both turned on for a short period of time in
large spans and when making large downward steps in frequency. The length of time that the transistors are on
and the length of time after they are off before the sweep starts is controlled by the instrument controller and
varies with start frequency, span, previous stop frequency, etc.

2 ABA12
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RF SECTION

+9V +1.52V
NN 3
v 7
RG3 R66
R61 NN
W—> / , P/O
ABAT
- R58
—_ NN
R54 7/
A -4
-
RS55 YTX
coiL
(ABAB)

40V

FIGURE 3. OUTPUT AMPLIFIER, SIMPLIFIED SCHEMATIC

Delay Compensation (B)

The YTX and YTO (LO) are electromagnetically tuned devices. As such, they both exhibit a delay in their
response to changes in magnet current. When a change in coil current occurs, there is a delay before the
corresponding change in frequency occurs. When a ramp of current is applied to a YTX or YTO magnet coil,
there is a time delay between the ramp current and the corresponding frequency. Since the YTX and YTO have
different magnet structures, they exhibit different amounts of delay. This causes tracking problems. These
problems are compounded by harmonic mixing.

On the fourth harmonic, the Y'TO is sweeping 1/4 as much in frequency as the YTX. Thus the YTO exhibits its
least delay with respect to the YTX, R24, R25, Cl, C2, C11, and C23 are used to “speed up” the YTX to track
the YTO on fourth harmonic. On lower harmonics, the YTO exhibits more delay compared to the YTX since it
must now sweep further. The YTX is then delayed to match the YTO under these conditions by R26 and C3.

Since these RC combinations have long time constants, they cannot readily respond to the transients produced
at band crossings and scan resets. Therefore, whenever the sample and hold circuit is holding, R24 —R26 are
shorted by Q4 — Q6 respectively.

+8V and — 8V Reference Supplies (D)

U2B and U7B and their associated circuitry form —9V and +9V reference supplies used in the YTX Driver,
and elsewhere in the A6 RF Module.

ABA12Z 3



RF SECIION

TABLEt, REPLACEABLE PARTS

Reference HP Part |c Q " Mt
; p ription Mfr Part Number
Designation | Number |p| “tY Descriptio Code
AbLHLE BSLAL-H0D13 | 3 i ROARD ASSEMDLY, YIG-TUNED MIXER (YTX) 28430 8564060013
DR EVER

ALAI2E1x G18H~P24% 3 3 CAMACTTOR-FXD 33U+~ 188 35VDL T HH289 1HIDIIAXSE u.}w’—}“
AGATECE® 0184-9238 4 1 CAPADETHR -FXD L HEUF+ -10% 3500 TA TLARD 130D L54XP &
ALAIPLIR B180-4373 2 1 CARADTTOR-FXD ,&8UF1-10% 2500 Ta HHIEY 1HEDAB4XPETEAD
ALATRCA 0168~-0571 o 4 CAPACETOR-FAD A7DPF +-20% 100UDE CER 12B48Y 01680571
ABAIRLNE U160--0G7%1 i CAPADITOR-FXD AVOPF +-24% 130VDC CER aBas0 G160--8871
AbAL206 1808197 1] kS CAFALITOR-FXD 2 FUF1-10% 20VEL T4
ALAL2C7 B160-30%7 1 4 CAPACITOR-FRD L A7UF +80-20% S6400 O
ALGAT20E Bial-34%y 7 1 CAPACITOR-7XD L Q4LF +-20% 1H8UDD ( ptcEith]
ALAL2CY 0t48--3097 1 CAPACITOR-FXD L A7UF i £ OS0VDG GER 24982 5
ALATECTY 61805197 3 CAPATITOR-FXD 2.2UF w1 8% 200D TA BhZEY 1.AIDL. 45(?9"8{\?’
AbATECTLR $#180--1735 2 1 CAPASTTOR-FXE | 2RUF+-16% F5JDC TA THLPRT TEAD22AXPNENAR
AEATREIR Bloh 0521 # CAPARTTOR-F 3% 1 20489 B16l-§571
AbLGIZCLA b1 a0-3%7t & CAPALETOR-F 25489 Gi&B-QB71
AbAl12014 §188-0197 B CAPAMIITOR-F BEEET 1B EEEAeREA2
ALSIZCLE B160-F897 H CAPACLTOR-FXD 20932 GU33IEESGRDAVAZ
AasA1201s 2160 -4084 £ t CAPALITOR--F JIUF +-28% SQURE CER 204390 Disl 4[}84
ALAIZCLY B16G-T0%7 1 CaPACITOR-F CAPUE +G0-20% B0VDE QER 2heI2 k% SARDATAT
ALA12C18 Fi0§-022% 7 2 CAPAIITOR-FXD IHF+ 18X 10VD0 YA 5428y HRGOTIRE
ALATZCLY 21800114 A 4 CAPALTTOR-F ~18% FGYDL Th ©G4EBT THEREBIXTOREES
ALATZC2D BiBg~1746 s 1 CAPACITOR-FXD 184 20000 TA SHEET 1500138 »X‘-’(]Z’(lh 2
ALATRLEY B180-0114 1 CAPRLITOR~FXD O B+ 10X FDUYDL TA TLEOY 150D&AEXY B2
ﬁ&ﬁk"‘("" i p1as--209 7 CAPRADETOR-FXD I3 +-10% 1avdC Ta v 37 FSRDRIGHPEL 802
ALAIREEY B186-0378 4] 1 CAPALTTOR-FXD L 47U +-10% 35UD0 T4 1H6DATAKG N 3502
ALATACRY 17611067 4 17 DIODE-GWITCUHING 1254 GENG D35 Fhli4 44
ALAT2CRE 128i-10867 4 DIOLE-GHITCHIRG 125¢ LONG BO-35 FLHA44
ALATZCRY 12071867 4 DIODE- GUITCHING 123V GERE BD-35 FhH444
ABNIZURS 1581~1047 4 DIan WETCHING 1299 175MA 408G i Fhyi4Aq
ALHT2CRE 1011867 4 DIODE-GMITOHING 123V 178MA HONS I FBr444
ALAT2CRSE 1981-3 067 4 ~SHETOCHING 128V 179MA HONB 47263 Fli444
ALLHTACRY 2011007 4 ] ‘E"J"J T75MA HONG D7346% Fredas
ALA12TRE 1901 -1 847 4 2OV 1PGMAe LENG B7RLY FoH444
ALALELRY 19011867 4 POV 1VSMA LONE Q7243 Fpiiaaq
AbLMI2ERL 0 iF01-1067 4 DEODE SWITCHING 125V 175MA ABNS Q73463 FOM4a44
ALAT2CR11 1901-5087 4 DIOCDE-GWITCHING 125V 175HA 6DNG §726% FRH 444
ALATRCRIE 19831067 4 TIGDE-SWITCHING 123V 173MA 4LONG 07863 FEH 444
ABAIZCRIZ NOT ASSIGNED
ALATZORTA 12831~1067 4 BIOBE-SRITLHING HONS 7263 FaH444
AGATAERTY 1901-10e” 4 TIODE-SHEITOHING : HONS [rgedix Fori444
ALATDRCR1G 1#F0i~1047 4 RICEE -bw[ TOHING 1 OGING 7081 FpHaas
ALARTICR1Y 198t 1007 4 DIDDE-SHITCHING 129V 173Ma &0NS BO-3S 07263 FiM444
ALAIZCREA 19611647 4 DIODE-SWITOHING 125V 179HA ABNS BO-3S 47263 FpHA44
ALALE 1R%E-05A3 B o CONNECTOR-RF BM-GNP W P S0-0HM 28489 15475
ALATR ‘T" 1259--854% & CONNECTOR-R SH-GNP MBS S -0 28480 = 3543
ALAT1281T 18850414 4 ) TRANGIGYOR SNA3RE N-CHAN D-MODE §4713 ENAIO
ALRL2G2 iﬁﬁ’i G414 4 TRANSISTOR EN4573 N-CHAN D-MODE 44713 SNAEFY
ALALZAY 4 TRANBTSTOR [ ENAZYE N-UHAN D -KOGE B4Y13 LR R
ALA1204 2 4 TRANGTHTOR AN43I91T H-CHAN T-HBODE N Ees 2H43P
ALH12QT 10%S-0420 2 TRANSIETOR 2NA39Y N-CHAN D-MOLE $I3A%T iRt |
HEATERE RES-4408 2 TRANSIGTOR 2NAEP?1 N-CHAN D-MODT NS P i ]
HHATZRT 1R85 -8414 4 