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SAFETY SYMBOLS

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

A
7

CAUTION

WARNING l

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

Indicates dangerous voltages are present. Be extremely careful.

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

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

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

GENERAL SAFETY CONSIDERATIONS

WARNING I

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

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

| WARNING I

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

CAUTION

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




HP 8566B SPECTRUM ANALYZER
DOCUMENTATION OUTLINE

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

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

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

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

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

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

Contents:

Electrical performance testing and adjustment procedures.

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

Contents:

IF-Display Section and RF Section service information.
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CONTENTS

Contents

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

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

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

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

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

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

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

RF SECTION GENERAL INFORMATION
SERVICE

INTRODUCTION

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

SERVICE SHEETS

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

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

Component Location Illustration

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

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

REPLACEMENT PROCEDURES

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

AS Front Panel
Front Panel Removal and Repair

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

A6A3 Last Converter
A6A3 Last Converter Replacement

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

ATM/N-Reference/A22 10 MHz Frequency
Standard

A7 M/N-Reference Replacement

A22 10 MHz Standard Replacement

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

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

A17 Positive Regulator
RF Section Internal Fuse Replacement

A18 Negative Regulator
RF Section Internal Fuse Replacement

MAJOR ASSEMBLY AND COMPONENT LOCA-
TIONS

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

TROUBLESHOOTING

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

Instrument Level
Signature Analysis Description
Spectrum Analyzer Overall Troubleshooting

General Information 1



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

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

All assemblies are indexed by tab except for the ones

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

PRINTED CIRCUIT BOARD EDGE CONNEC-
TOR CONTACT CLEANING

MATERIALS:

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

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

® Static-free work station.

PROCEDURE:

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

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

RF SECTION

CAUTION

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

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

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

SIGNATURE ANALYSIS

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

HP-IB ADDRESS SELECTION

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

TABLE1. ASSEMBLY LOCATIONS

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

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

of the desired ASCII character or decimal value as

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

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

A6 AS A4 A3 A2 Al

SWITCH IN
DOWN POSITION

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

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

STORAGE AND SHIPMENT
Environment

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

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

(50,000 feet)

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

Original Packaging

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

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

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

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

Other Packaging

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

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

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

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

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




RF SECTION

NOTE

FRONT HANDLES MUST BE
MOUNTED FOR SHIPMENT.

HP Part c . Manufacturer Mfr. Part

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

FIGURE2. PACKAGING FOR SHIPMENT USING FACTORY PACKAGING MATERIALS
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RF SECTION

TABLE3. RECOMMENDED TEST EQUIPMENT (1 OF 3)

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

TABLE3. RECOMMENDED TEST EQUIPMENT (20F 3)

Instrument Critical Specifications for Recommended
Equipment Substitution Model

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

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

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

Calibrated to uncertainty error of +(0.02dB + 0.01

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

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

Calibrated to uncertainty error of +(0.02dB + 0.01

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

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

SMA Male Connectors

Length: 61 cm (24 inches)

SWR: <1.4at22GHz
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RF SECTION

TABLE3. RECOMMENDED TEST EQUIPMENT (30OF 3)

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

8 General Information




RF SECTION

[\

g

|

| HJ

e

- Mfr. Part c

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

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

GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS

BASIC COMPONENT SYMBOLS

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

THERMISTOR

ELECTROLYTIC CAPACITOR

VARIABLE CAPACITOR

SLIDE, TOGGLE, OR ROCKER SWITCH

FEEDTHROUGH CAPACITOR

TOROIDAL TRANSFORMER

RELAY

SURFACE ACOUSTIC WAVE (SAW)
FERRITE BEAD

PUSHBUTTON SWITCH

&
_@_
_@_
er
b
©
Q
®
®
<=
A

LIGHT-EMITTING DIODE

PIN DIODE

TRIAC

STEP RECOVERY DIODE

TEMPERATURE-COMPENSATED
VOLTAGE-REFERENCE DIODE

SCR (SILICON CONTROLLED RECTIFIER)

TRANSISTOR, PNP

TRANSISTOR, NPN

JUNCTION-FET, N~CHANNEL

JUNCTION-FET, P-CHANNEL

MOS-FET, N-CHANNEL

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

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

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

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

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

FIGURES. GRAPHIC SYMBOLS (10F 2)
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RF SECTION

GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS

BASIC COMPONENT SYMBOLS (CONT'D)

TEST POINT: TERMINAL PROVIDED FOR TEST
PROBE CONNECTION

@ INSTRUMENT CHASSIS GROUND. MAY BE

EARTH GROUND SYMBOL

W—

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

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

AND THIRD NUMBERS INDICATE COLORED STRIPES.

¢ N JUMPER WIRE Q. PANEL CONTROL

COMMONLY USED ASSEMBLY AND CIRCUIT SYMBOLS

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

FAN MOTOR :l>‘ OP AMP

MIXER —{>o— INVERTER, BUFFER

® ©

X

FIGURES. GRAPHIC SYMBOLS(20F 2)
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RF SECTION

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS

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

DEFINITIONS

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

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

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

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

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

BASIC LOGIC SYMBOLS

Distinctive-Shape Symbols

Amplifier/Buffer

AND Gate }

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

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d)

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

>

Rectangular Symbols

General Logic Element

NOTE

The asterisk indicates where the function
label is placed

Control Block Logic Elements with
Common Control Block

NOTE

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

. _I . l_. block.

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

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

{

j}
%

[

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

[ ACTIVE PERIOD

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

Il

¢—— ACTIVE PERIOD

L —

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

¢—— ACTIVE PERIOD

o

-<¢—— ACTIVE PERIOD

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

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

Be

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

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

FUNCTION LABELS

)R ADDER

> AMPLIFIER/BUFFER

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

21 OR GATE

=1 EXCLUSIVE OR GATE

X —Y ENCODER, DECODER

XMAX—e=Y PRIORITY ENCODER

I SCHMITT TRIGGER

ALU ARITHMETIC AND LOGIC UNIT

CTR COUNTER

DEMUX DEMULTIPLEXER

FF FLIP-FLOP

MUX MULTIPLEXER

RAM RANDOM-ACCESS MEMORY

REG REGISTER

ROM READ-ONLY MEMORY

SAR SUCCESSIVE APPROXIMATION REGISTER
SR SHIFT REGISTER

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

LINE LABELS

-
—_—
+1
-1
=0,-1
=9 +1
=15.+1
An

Dn
EN

St

LD
PS

RD

SEL
SER
T
WR
Yn

3-ST Eplaced b

unction

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

COUNT DOWN

BORROW OUTPUT

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

nTH ADDRESS BIT (ROM, RAM)
CLOCK INPUT

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

ENABLE

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

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

LOAD ENABLE INPUT (SYNCHRONOUS)

PRESET INPUT (ASYNCHRONOUS)
RESET OR CLEAR INPUT

READ ENABLE INPUT (RAM, ROM)
SET INPUT

LINE OR FUNCTION SELECT INPUT

SERIAL DATA INPUT (SHIFT REGISTER)

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

?' 3-STATE
abel)

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

NOTES

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

1J

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

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

DEPENDENCY (G and F)

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

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

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

letter. Two examples are:

2-Bit Register

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

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

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

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

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

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

Counter with

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

WEIGHTING OF INPUT AND OUTPUT LINES

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

WEIGHTING OF FLIP-FLOPS

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

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

SIGNATURE ANALYSIS DESCRIPTION

GENERAL DESCRIPTION

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

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

Signature Analysis Description 1



RF SECTION

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

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

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

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

5. Probe every point indicated by the green line.

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

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

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

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

2 Signature Analysis Description
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Spectrum Analyzer
Overall Troubleshooting



RF SECTION

TABLE1. TROUBLESHOOTING INDEX (10F 2)

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

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

Overall Troubleshooting
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RF SECTION

TABLE1. TROUBLESHOOTING INDEX (2 OF 2)

Troubleshooting Information Tab Title and/or Location Vol.

A4A1 Video Processor*

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

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

A6 RF Module

A7M/N Loop Spectrum Analyzer Overall Troubleshooting 1

A1020/30 Synthesizer (Diagnostic Functions)

Al1YTO Loop

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

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

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

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

2 Overall Troubleshooting



RF SECTION

SPECTRUM ANALYZER OVERALL TROUBLESHOOTING
SPECIAL MESSAGES

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

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

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

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

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

*

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

OVEN COLD

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

BATTERY

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

(desired address) .

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

® AI10A2— Check signal in at A10A2J2.

Overall Troubleshooting 3



RF SECTION

® AIl0A3 — Check signal out at A10A3J3.

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

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

® Al0AS8 - Check VCO Tune output current at A10A8J2.

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

® A7A4-—Check output at A7A4J1.

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

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

FREQUENCY
DIAGNOSTICS BLOCK

SPECIAL MESSAGES

hp REF_©.0 dBm _ ATTEN 10 ¢B

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

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

FIGURE1. CRT LOCATIONS OF SPECIAL MESSAGES AND DIAGNOSTIC FUNCTION INDICATORS

Overall Troubleshooting 5
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DIAGNOSTIC FUNCTIONS

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

Frequency Diagnostics R (KSR)

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

(1) 2.321400 000

(2) 30.000000

3) 11711

(4) 184.545 455

(5) 150.000 000

(6) 160.300 000

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

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

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

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

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

Lock Indicator Disable A12TP2 Jumpered to A12TP3

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

6 Overall Troubleshooting
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Trace Detection

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

b .

@ Trace A (KSb) displays positive peaks.
d

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

Trace A (] (KSe) displays sampled data.

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

Overall Troubleshooting 7
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ERROR CORRECTION ROUTINE

W

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

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

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

hp REF -7.0 dBm ATTEN 10 4B

0.32 @&
1 4B/ .20 @@

é
]

=320.000 WMz
—80.000 hHz

$6ddidooononbld sonssnabbsndis

33584444 141 P42 1 1 + 13

5585525000000 0000202000000
¥

[y
2

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

FIGURE2. ERROR CORRECTION ROUTINE DATA

8 Overall Troubleshooting




RF SECTION

TABLE2. ERRORCORRECTION ROUTINE PARAMETERS

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

Overall Troubleshooting 9



RF SECTION

SWEEP SYSTEM BLOCK DIAGRAM DESCRIPTION
The 8566B Spectrum Analyzer sweep system consists of the following modes:

Continuous Sweep; Free Run Trigger

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

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

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

10 Overall Troubleshooting




RF SECTION

Single Sweep

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

Fast Sweep

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

Service Requests

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

Overall Troubleshooting 11
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SWEEP SYSTEM TROUBLESHOOTING

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

Isolate the Scan Sweep

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

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

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

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

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

See A3A1 Trigger Troubleshooting Procedure

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

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

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

RF SECTION

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

14 Overall Troubleshooting
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RF SECTION

RF SECTION ANALOG TROUBLESHOOTING

PHASE LOCK LOOPS
PRINCIPLES OF OPERATION

General Description

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

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

3.3GHz

T

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

(A22) (A7A1, A7A2)

10 MMz

PLL2
(A10A5 — A10A8)

FIGURE1. PHASE LOCK LOOPS (SYNTHESIZER), BLOCK DIAGRAM

Reference Loop (Part of A7)

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

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

Analog Troubleshooting 1



RF SECTION

M/N Loop (Part of A7)

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

YTO Loop (A11)

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

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

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

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

20/30 Loop (A10)

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

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

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

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

2 Analog Troubleshooting
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Heterodyne Loop (Part of A6)

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

Analog Troubleshooting 3



Troubleshooting Table

TROUBLESHOOTING INFORMATION

RF SECTION

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

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

Message(s) Probable Faulty Loo Associated Assemblies

(UNLOCK) y oo
PL1 Phase Lock Loop 1 A10A1 — A10A4
PL2 Phase Lock Loop 2 A10AS — A10A8
REF Reference Loop ATA1,ATA2, A22
YTO YTO Loop Al19, A20, A21, All
M/N M/N Loop ATA3, A7A4
HET Heterody