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Certification

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

Warranty

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

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

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

Limitation of Warranty

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

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

Exclusive Remedies

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

Assistance

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.



Safety Symbols

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

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

@

if not correctly performed or adhered to, could result in injury or loss of life.
Do not proceed beyond a warning sign until the indicated conditions are fully
understood and met.

General Safety Considerations

Warning

d

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

G

There are many points in the instrument which can, if contacted, cause personal
injury. Be extremely careful.

Any adjustments or service procedures that require operation of the instrument
with protective covers removed should be performed only by trained service
personnel.

Caution

Before this instrument is switched on, make sure its primary power circuitry
has been adapted to the voltage of the ac power source.

Failure to set the ac power input to the correct voltage could cause damage to
the instrument when the ac power cable is plugged in.
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General Information

Introduction

This volume of the Troubleshooting and Repair Manual contains information for the
troubleshooting and repair of the RF Section of the instrument. This information is combined
in service sheets and indexed with tabs for quick reference. Also contained in this volume

are overall troubleshooting information and illustrations of the instrument useful in isolating
failures to the RF or IF-Display Section

Instruments Covered by This Manual

This Troubleshooting and Repair manual contains information for the servicing of all
HP 85660B RF Sections with serial number prefixes of 2410A and above. The assemblies of
the HP 8566AB Retrofit Kit (HP 8566A to HP 8566B Retrofit Kit) are also covered in this
manual. The following HP 85660B RF Sections Options are covered in this manual.

= Option 001 (758 Input)
= Option 400 (400 Hz Operation)
s Option 462 (Impulse Bandwidths)

Changes that are made to the HP 85660B after the printing of this manua will be included in
an update supplement.

The HP 85660B RF Section is used with the HP 85662A IF-Display Section as the HP 8566B
Spectrum Analyzer. The HP 85660B RF Section is used with the HP 85662A Option 462
IF-Display Section as the HP 8566B Option 462 Spectrum Analyzer.

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:

m Circuit Description (where practical)

»  Replacement Procedure (where practical)
m Troubleshooting Hints (where practical)
m Replaceable Parts List

s Component Location Illustration

m Parts Identification (where practical)

Block Diagram (where practical)
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m  Schematic Diagram

Replacement Procedures

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

m A5 Front Panel
Front Panel Removal and Repair
m A6 RF Module

A6 RF Module Replacement

ABAI Coaxial Switch and A6A17 300 MHz BPF Replacement
AB6A2 RF Attenuator Replacement

A6A4 Second Converter Replacement

ABAG6 First Converter Replacement

A6A15 3.6 GHz BPF, A6A16 1.5 GHz

LPF, and A6A18 LPF Replacement

ABA3 Last Converter
AGBA3 Last Converter Replacement
ABA7 YTX Current Driver/A6A5 ACLU/ABAS8 YTX

ABA5 Amplifier/Coupler/Load Unit
(ACLU) Replacement

AB6A7 YTX Current Driver Replacement
ABA8 YTX Replacement

A7TM/N-Reference
A7 M/N-Reference Replacement
m A8 Rectifier/A9 Power Line Module

RF Section Internal Fuse Replacement
Transformer Replacement
Power Transistor Replacement

All YTO Loop

All YTO Loop and A11A3 YTO
(2.0 to 6.2 GHz Oscillator) Replacement

s Al7 Positive Regulator
RF Section Internal Fuse Replacement
Al8 Negative Regulator
RF Section Internal Fuse Replacement
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Major Assembly and Component Locations

Major assembly and component location illustrations for the RF Section are located at the
rear of this manual.

Troubleshooting
Troubleshooting information for the RF Section is divided into three levels as follows:
m Instrument Level
Spectrum Analyzer Overall Troubleshooting
m Section Level

RF Section Analog Troubleshooting

RF Section Digital Troubleshooting

A6 RF Module

A7 M/N-Reference/A22 10 MHz Frequency Standard
A10 20/30 Synthesizer

All YTO Loop

m Assembly Leve

Most assemblies have troubleshooting hints immediately following circuit descriptions.
Troubleshooting information is also located on assembly level block diagrams, notes, and
schematics.

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

Table 1. Assembly Locations

Assembly Location
A24 | General Parts Listing |
TI A8 Rectifier/AS Power Line Maodule

Printed Circuit Board Edge Connector Contact Cleaning

Materials
m Lint-free cloth or equivaent (HP Part Number 9310-0039, Check Digit 3).
m Solution of 80% electronics-grade isopropyl acohol and 20% water.

m 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 contaminants and reduce static

electricity.
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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.

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 underplating, which eventualy corrodes. Erasers aso 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 contact surface can cause intermittent electrical
connections.

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

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 AlI5 Controller Assembly. This switch is set to the binary
number 11111 which corresponds to a decima equivalent of 31. The number 31 is a specid
instruction code that commands the instrument to use the last input address stored in
memory. This stored HP-IB address is ASCII 2R (decimal 18) and determines the address to
be used on “power up.”

The HP-IB address may be changed to any of the addresses listed in Table 2 by resetting the
HP-IB address switch to correspond to the binary equivalent of the desired ASCIl character
or decimal value as indicated in the table. The five-segment switch is illustrated in Figure 1
and is shown in its preset position (decimal 31).
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Table 2. Cross-Reference Between ASCII, Decimal, and Binary Address

Codes
ASCII Character [Decimal Value [5-Bit Binary Equivalent
@ SP 00 00000
A ! 01 00001
B 7 02 00010
C # 03 00011
D $ 04 00100
E % 05 00101
F & 06 00110
G ' 07 00111
H ( 08 01000
| > 09 01001
J * 10 01010
K + 11 01011
L ' 12 01100
™M - 13 01101
N 14 01110
0 / 15 01111
P 0 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
V4 26 11010
[ ‘ 27 11011
\ < 28 11100
] = 29 11101
— > 30 11110
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Switch in
Down Position
= Logic 1

Indicates Switch
in Down Position

Figure 1. HP-IB Address Switch (Shown in Factory Preset Position)

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 battery. However, if
this stored address is lost, the default address is the factory preset decima 18 (ASCIl 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 environments within the following limits:

TEMPEIEIUNE . . . o et e -40°C to +75°C

Humidity ... . e 5% to 90% at 0°C to 40°C

AlUE . . . Up to 15,240 meters
(50,000 feet)

The instrument should be protected from temperature extremes which might cause
condensation within the instrument.

Original Packaging

It is recommended that the origina factory packaging 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 descriptions 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 sections fastened together as
one unit. The instrument 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, modd number, and full seria
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 correspondence, refer to the
instrument by model number and full serial number.
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Other Packaging

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

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

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

3. Sed 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 seriadl number. For your convenience, a supply of tags is included at the
end of this section.

4. Mark each container FRAGILE to assure careful handling.
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(2 PLACES)

NOTE

Front handles must be
mounted for shipment.

Item | HP Part |CD | Qty Description
Number
1 §9211-4487| 3 1 |OUTER BOX
2 5180-2320( 8 1 |INNER BOX
3 |5180-2319| 5 2 |INNER FOAM PAD

Figure 2. Packaging for Shipment Using Factory Packaging Materials

Recommended Test Equipment

A list of recommended test equipment is contained in the HP 8566B Performance Tests
and Adjustments Manual (HP Part Number 08566-90148). This list includes all of the
equipment that is necessary to perform the adjustments and tests of the HP 8566B. The List
of Recommended Test Equipment recommends a model number for each piece of equipment
needed and contains minimum specifications so that other equipment may be substituted for

the recommended model.
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ltem| HP Part |CD |Qty Description
Number |

1 85660-60114 | 5 1 EXTENDER BOARD: Al2 RF SECTION INTERFACE
2 85662-60088 4 1 PC BOARD: DISPLAY ADJUSTMENT TEST
3 08505-60042 8 2 EXTENDER BOARD: 36 CONTACTS; 2 ROWS OF 18
4 85680-60034 | 2 2 EXTENDER BOARD: 50 CONTACTS; 2 ROWS OF 25
5 08565-60107 8 2 EXTENDER BOARD: 44 CONTACTS; 2 ROWS OF 22
6 08505-60041 7 1 EXTENDER BOARD: 30 CONTACTS; 2 ROWS OF 15
7 85680-60093 3 2 CABLE: 4-FOOT LONG; BNC TO SMB SNAP-ON
8 1250-0669 i 1 ADAPTER: SMB SNAP-ON MALE TO SMB SNAP-ON MALE

Figure 3. Service Accessories, HP Part Number 08566-60001
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SCHEMAT IC AND BLOCK DIAGRAM

SERIAL PREFIX
BOARD ASSEMBLY BOARD TEST POINT FUNCT ION FUNCTION PR IMARY
FORMAT REFERENCE ASSEMBLY  WHICH SCHEMAT IO PROV IDED ON CIRCUIT BLOCK BLOCK FEEDBACK
DES IGNATOR TITLE APPLIES DIRECTLY ASSEMBLY TITLE DESIGNATOR TITLE PATH
BOARD ASSEMBLY BOARD SERV | CE MULT | BOARD ASSEMBLY
REFERENCE ASSEMBLY DETECTOR CONDUCTOR PART NUMBER
DESIGNATOR TITLE LOCATOR CABLE OR BUS
PC BOARD
REFERENCE A7 SW|TCH DRlVER ASSEMBLY ' NOTES:
DESIGNATOR 1~ 700XX-60002 SHEET (1 OF 2) GENERAL | NFORMAT | ON
(SERIAL PREF IXES: 2408A— 2742A) PERTINENT TO SCHEMATIC

NOTES:

1. REFERENCE DESIGNATORS WITHIN
THIS ASSEMBLY ARE ABBREVIATED.
PREF I X ABBREVIATION WITH ASSEMBLY
NUMBER FOR COMPLETE REFERENCE

DES IGNATOR.

2, UNLESS OTHERWISE INDICATED:
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J3
SWITCH
LRESET > / \_[ LATCH ORIVERS |
‘;r—g:{> > |
INPUT CONNECTOR ! SIGNAL NAME
INFORMAT | ON AND DESTINATION
o st 2 INCLUDES PIN OR ORIGIN
| NUMBER AND !
N ADDRESS BUS J> —_ > SIGNAL NAME |
zx ]
BLOCK D|AGRAM j;? ]
SCHEMAT IC D | AGRAM
SLIP ON POWER SUPPLY
COAX AL PR IMARY CABLE CABLE BOARD ASSEMBLY
CONNECT | ON S1GNAL DES|GNATOR COLOR REFERENCE
PATH CODE DESIGNATOR

FIGURE 4. SCHEMATIC AND BLOCK DIAGRAM FORMAT



GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS
BASIC COMPONENT SYMBOLS

oW VARIABLE RESISTOR CIRCUIT ASSEMBLY 0N  FUSE
V¥V_ (WIPER MOVES TOWARD CW BORDERL I NE
WHEN SHAFT IS ROTATED IN
A CLOCKWISE DIRECTION) HEAVY LINE WiTH ARROWS ug%uiArgs A
INDICATES PATH AND Ay
DIRECTION OF MAIN SIGNAL
@ THERM1 STOR INDICATES A
_ SOLDERED
HEAVY DASHED LINE WITH conne e Yon
ARROWS INDICATES PATH
& ELECTROLYTIC CAPACITOR AND DIRECTION OF
IN
MAIN FEEDBACK @ SURFACE ACQUSTIC
WAVE
H+ CAPACITOR DIGITAL BUS (SAW)

c1

—& e~ JUMPER WIRE

7H£ VARIABLE CAPACITOR LIGHT—EMITTING DIODE
Wiy
SLIDE, TOGGLE, 0 R
—/]L\— FEEDTHROUGH CAPAC!TOR PIN D1ODE o~ ROCKER SWITCH
v~~~ FERROUS-CORE  INDUCTOR TRIAC

1{;1 FERRITE BEAD

Q INDICATES SHIELDING
CONDUCTOR FOR CABLES

STEP RECOVERY DIODE

;§;¢{ SLUG-TUNED INDUCTOR

Lot

TEMPERATURE—-COMPENSATED
VOLTAGE-REFERENCE DiODE
RELAY(BOX OFTEN OMITTED)
GROUNDED COAX!AL
SHIELDING

SILICON CONTROLLED
RECTIFIER (SCR)

* INDICATES FACTORY

| SELECTED COMPONENT
—0

3

(ALTERNATE RELAY)
TRANSISTOR, PNP sw1

PUSHBUTTON SWITCH
NORMALLY CLOSED

SW1
CRYSTAL
—”]}- PUSHBUTTON SWITCH
TRANSISTOR, NPN —0 o— NORMALLY OPEN

SPEAKER

3 g AIR—CORE TRANSFORMER
JUNCTION-FET, N—CHANNEL

FERROUS—-CORE
JUNCTION-FET, P—CHANNEL TRANSFORMER

—pi— GENERAL PURPOSE DIODE

@- BREAKDOWN DIODE (ZENER)
@ SCHOTTKY D!ODE

@' VARACTOR DIODE

MOS-FET ,N-CHANNEL

~FET, N—
MOS=FET. N-CHANNEL DEPLET I ON MODE

ENHANCEMENT MODE

MOS—FET, P—CHANNEL MOS—FET,P—CHANNEL
ENHANCEMENT MODE DEPLETION MODE

o RONG WG RN R RVIONTE B

Figure 5. Graphic Symbols (1 of 2)
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS

Basic COMPONENT symBoLS (CONTINUED)

LIMITER

- = — 7

L

ENCLOSES REAR PANEL
DESIGNATION

COMMONLY USED ASSEMBLY AND

TP1
-C-C-- INDICATES A PLUG—IN TEST POINT (TERMINAL
CONNECTION (F) TO (M) i?? PROVIDED FOR TEST
PROBE CONNECT |ON)
CONNECT |ON SYMBOL INDICATING
PLUG (MOVABLE) A MEASUREMENT POINT (USED
TO INDICATE A CONVENIENT
CONNECTION SYMBOL INDICATING POINT FOR MEASUREMENT.
JACK (STATIONARY) NO TERMINAL PROVIDED
FOR TEST PROBE)
5 8 MULT [—CONDUCTOR CABLE
3 OR BUS INDICATES WIRE OR
CABLE COLOR CODE
COLOR SAME AS RESISTOR
INDICATES A SINGLE PIN (
] OF A PC BOARD EDGE COLOR CODE. FIRST NUMBER
CONNECTOR INDICATES BASE COLOR,
SECOND AND THIRD NUMBERS
INDICATE COLORED STRIPES)
TOROIDAL TRANSFORMER 4 EARTH GROUND SYMBOL

USUALLY INSTRUMENT CHASSIS GROUND
(MAY BE ACCOMPANIED BY A

NUMBER OR LETTER TO SPECIFY

A PARTICULAR GROUND)

/7 R 6

N

SCREWDRIVER ADJUSTMENT

FRONT- OR REAR-PANEL CONTROL

0

CIRCUIT SYMBOLS

OSCILLATOR, RPG
(ROTARY PULSE
GENERATOR)

®

FAN MOTOR

SAMPLER

AMPLIF IER
BUFFER

S
X
©)
_{>‘

WWV@

INVERIER
- BUFFER

3-STATE
INVERTER
BUFFER

VY

PHASE~F REQUENCY X “N_| gaND REJECT
DETECTOR 7X_,| Low Pass XA FiuTer
FILTER
~_ N
SERVICE
DETECTOR
I\ ATTENUATOR
/fx;/ HIGH PASS TV (OR PAD)
AMPL IF IER X | FILTER
BUFFER
VAR | ABLE
> B [~ ATTENUATOR
| BANDPASS
oP AMP ~C,| FILTER L TRANSMI SS 10N
—"lllll‘_ L INE
BASIC LOGIC SYMBOLS

3-STATE :D— AND GATE :DO— NAND GATE
BUFFER
_Z—Y/\_——— OR GATE ﬁ_ NOR GATE
SCHMITT
TRIGGER
:::ji:::}____ EXCLUSIVE SAFETY SYMBO
OR GATE A L

OPEN-COLLECTGR OUTPUTS ARE
INDICATED BY THE PRESENCE OF
THE OPEN-COLLECTOR SYMBOL:

OANGEROUS VOLTAGES PRESENT
BE EXTREMELY CAREFUL!

Figure 5. Graphic Symbols (2 of 2)
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Schematic Symbols for Digital Integrated Circuits

The following is a guide to the symbols used for digital or logic ICs in this manua. The
symbology is based upon American National Standard ANSI Y32.14, Graphic Symbols for
Logic Diagrams (Two-State Devices), but does not dtrictly follow the standard. Figure 6
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 function
(OR, AND, FLIP-FLOP, and so on) 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, and so on)

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

Dist nctive-Shape Symbols

Amplifier/Buffer AND Gate OR Gate EXCLUSIVE OR Gate Schmitt Trigger

> o = =5

Rectangular Symbols

Logic Elements with
General Logic Element Control Block Comnon Control Block

[4"1 ¢ . s

NOTE : An asterisk indicates the location of the function label. If elements
sharing control lines are widely separated, each element will have a
separactecontrol block.

Figure 6. Schematic Symbols for Digital Integrated Circuits (1 of 7)
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INDICATOR SYMBOLS (positive

{1

logic assumed)

——7 re—— ACTIVE

’{ } —_— le——— ACTIVE

—
L —
— —]
___C>

ACTIVE-HIGH inputs and outputs are
indicated by the absence of the
negation symbo!l, Q.

PERIOD

ACTIVE-LOW ipputs and _autputs ore

indicated by the presence of the
negation symbol, O.

PERIOD

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

~ACTIVE PERIOD

l«———— ACTIVE PERIOD

TRAILING-EDGE ACTIVATED outputs are
indicated by the output delay
symbol, 1. These outputs become
active when the signal thot
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 symbo I,

Figure 6. Schematic Symbols for Digital Integrated Circuits (2 of 7)
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The logic negation symbol (0) & one gives no information about the actual voltage levels used
in a digital cirucit. 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 I-state and the less positive level is the
LOW or O-state.

Function Labels

X-Y
XMAX—-Y
greek symbol
ALU

CTR
DEMUX
FF

MUX

RAM

REG

ROM

SAR

SR

Note:

Adder

Amplifier/Buffer

Monostable Multivibrator (One-Shot)
And Gate

Or Gate

Exclusive or Gate

Encoder, Decoder

Priority Encoder

Schmitt Trigger

Arithmetic and Logic Unit
Counter

Demultiplexer

Flip-Flop

Multiplexer

Random Access Memory

Register

Read Only Memory

Successive Approximation Register

Shift Register

Figure 6. Schematic Symbols for Digital Integrated Circuits (3 of 7)
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Line Labels

— Shift Left (or up)

— Shift Right (or down)

+1 Count Up

-1 Count Down

=0,-1 Borrow Output

=9,+1 Carry Output (Decimal Counter)
=15,+1 Carry Output (Binary Counter)
An nth Address Bit (ROM, RAM)
c Clock Input

D Data or Delay Input (Flip-Flop)
Dn nth Data Bit Input

EN Enable

3-State Enable Input (See “Dependency”)

G Gating Input (See “Dependency”)
J J-K Flip-Flop J Input

K J-K Flip-Flop K Input

LD Load Enable Input (Synchronous)
PS Preset Input (Asynchronous)

R Reset or Clear Input

RD Read Enable Input (RAM, ROM)
S Set Input

SEL Line or Function Select Input
SER Serial Data Input (Shift Register)
T Trigger Input (Monostable)

W R Write Enable Input (RAM)

Yn nth Data Bit Output or 1/O
3-ST 3-State

(placed by

function label)

Figure 6. Schematic Symbols for Digital Integrated Circuits (4 of 7)

16 General Information



Notes

1. The suffix or subscript 0 denotes the least significant bit (LSB) of a data or address word.

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

function. For example:

- - A Triple Z-Channel Multiple
- - -|B
_ C Letters are used to relat
MUX inputs to logic elements.
0 numerals 0 and 1 indicate
————?*‘\\‘__ and |-state, respectively
1. A relate the position of a
0. to the logic state of the
j?‘\\w—_——— ponding control line.
« B
0
——
e m

DEPENDENCY (G and F)

xer

e control
The
O-state
, and
‘switch”
corres-

The dependency of inputs or outputs on an input s 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
& )R ANDed t o gated to
produce a produce a
1 reset >1 trigger
& T
|y

Figure 6. Schematic Symbols for Digital Integrated Circuits (5 of 7)
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When the G label is used, the gating input is labelled with a G followed by a numera 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

IC Symbol Equivalent
I d
a G1
A
1 res [ e
b | d
18 — FF
c——d1s €
:)-———_
2-to-4 Line Decoder
- 1 ________1
= 2
a g: J 2
X-Y r X—Y f
JOp——0 0 %
o b o
Iz P 2 ‘FE&-
J3p——
3 %

Figure 6. Schematic Symbols for Digital Integrated Circuits (6 of 7)
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The F line label is used to indicate S-state logic. The S-state enable i:nput is labelled with an
F and numerals or letters are used as with the G label:

Counter with

5—State Outputs 3-State Buffers
- >l c
——F1 3
R UBA
38T
CTR
(1) 1— —IF
UBB
(2) Vi
4) 1 fp—o
(4) ;
(8)1 UueC

Figure 6. Schematic Symbols for Digital Integrated Circuits (7 of 7)
Weighting of Input and Output Lines
The coding of multiplexers, demultiplexers, encoders, and decoders is shown by decima
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 decima weight. An example is the “Counter with S-State
Outputs” shown above.
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Overall Troubleshooting

This chapter contains information that will help to identify the system of the spectrum
analyzer that is not operating correctly. Table 1, “Troubleshooting Index,” may be used to
locate troubleshooting information in the RF and IF Display Troubleshooting and Repair
Manuals. This chapter also describes the Specia Messages that may be displayed on the CRT
and the Diagnostic Functions that are accessible from the front panel. The Error Correction
Routine and the Sweep System are aso described in this chapter. The overall block diagram
of the HP 8566B is located at the end of this chapter.
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Table 1. Troubleshooting Index

Troubleshooting Information Tab Title or Location Section
Start Frequency Tuning Equations and | RF Section Analog Troubleshooting RF
Phase Lock Block Diagram
Diagnostic Functions Spectrum Analyzer Overall RF

Troubleshooting
Digital Storage A3 Digital Storage Block Diagram IF
Display System Spectrum Analyzer Overall RF
Troubleshooting
Al Display Section Block Diagram IF
Error Correction Routine Spectrum Analyzer Overall RF
Troubleshooting
RF Section Digital (includes INSTR A3 Digital Storage Block Diagram IF
CHECK LEDs)
RF Section Digital Troubleshooting RF
Block Diagram
Al5 Controller RF
Special Messages Spectrum Analyzer Overall RF
Troubleshooting
Sweep System Spectrum Analyzer Overall RF
Troubleshooting
AIlAIl Keyboard Al2 Front-Panel Interface RF
A3 Digital Storage Spectrum Analyzer Overall RF
Troubleshooting
A3 Digital Storage Block Diagram IF
A3AIl Trigger* Spectrum Analyzer Overall RF
Troubleshooting (Sweep System)
A3 Digital Storage Block Diagram IF
A3A2 Intensity Control* Al Display Section Block Diagram IF
A3 Digital Storage Block Diagram IF
A3A3 Line Generator* Al Display Section Block Diagram IF
A3 Digital Storage Block Diagram IF
A3A4 Memory Al Display Section Block Diagram IF
A3 Digital Storage Block Diagram IF
A3A5 Data Manipulator
A3A6 Main Control A3 Digital Storage Block Diagram IF

A3A7 Interface

* Troubleshooting information is also located behind the tab with this title.
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Table 1. Troubleshooting Index (continued)

Troubleshooting Information Tab Title or Location Section

A3A8 Analog-Digital-Converter* Spectrum Analyzer Overall RF
Troubleshooting (Sweep System)
Al Display Section Block Diagram IF
A3 Digital Storage Block Diagram IF

A3A9 Track and Hold* Spectrum Analyzer Overall RF
Troubleshooting
(Diagnostic Functions)
Al Display Section Block Diagram IF
A3 Digital Storage Block Diagram IF

A4Al Video Processor*

A4A2 Log Amplifier-Detector*

A4A3 Log Amplifier-Filter*

A4A4 Bandwidth Filter Spectrum Analyzer Overall RF
Troubleshooting

A4A5 Step Gain* (Error Correction Routine)

A4A6 Down/Up Converter*

A4A7 3 MHz Bandwidth Filter

A4A8 Attenuator-Bandwidth Filter*

A4A9 IF Control*

A5 Front Panel Al2 Front-Panel Interface RF
Al5 Controller RF

A6 RF Module

A7 M/N Loop Spectrum Analyzer Overall RF
Troubleshooting

A10 20/30 Synthesizer (Diagnostic Functions)

All YTO Loop

Al2 Front-Panel Interface* Spectrum Analyzer Overall RF
Troubleshooting (Sweep System)
Al5 Controller RF

Al5 Controller* Spectrum Analyzer Overall RF
Troubleshooting (Sweep System)

Al6 Scan Generator* Spectrum Analyzer Overall RF
Troubleshooting (Sweep System)

* Troubleshooting information is also located behind the tab with this title.
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Special Messages

As a convenience to the operator and as an ad 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 exhaustive. 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 anayzer 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 normaly for about 10 minutes after the line power is initialy 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) signa is routed to the Al2
Front-Panel Interface for generation of this message.

BATTERY

A warning to the operator that the CMOS memory on the AlI5 Controller has probably

lost the stored instrument 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 a problem with the AI5 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] (Hz v jisec).
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PLI

The PLLI Phase Lock Loop is unlocked. Items to check are:
m AIOAI - Check signal out at AIOAIJ3.

m AIOA2 - Check signa in a AIOA212.

m AI10A3 - Check signa out at AIOA3J3.

s AIOA4 - Check signd out at AIOA4J2 and in a AIOA4M.
PLL2

The PLL2 Phase Lock Loop is unlocked. Items to check are:
m AIOA5 - Check signal out at AIOASJ3.

m AIOAG6 - Check ¢ Det Out voltage at AIOAGTP7.

m AIOA7 - Check 500 kHz Reference at AIOA7TP5 and divided output at AIOA7THI.
m AIOA8 - Check VCO Tune output current at AIOA8J2.
REF UNLOCK

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

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

s A7Al and A7A2 - Check 10 MHz out at A7AIlXA.

YTO UNLOCK

The YTO Phase Lock Loop is unlocked. Items to check are:
m A19 D/AConverter

m A20 Main Coil Driver

s A21 FM Caoil Driver

= All YTO Loop

m Al6 Scan Generator

M/N UNLOCK

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

m AT7AS -
n A7A4 -

Check output at A7A3Jl.
Check output at A7A4J.
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HET UNLOCK

The RF Module Phase Lock Loop is unlocked. Items to check are:
= CAL OUTPUT

= ABA9 - Check voltage at AGA9M.

s A6A4 - Check 3.3 GHz output of ABA4.

FREQUENCY
DIAGNOSTICS BLOCK

TRACE b REF 0.0 dBm \ATTEN 20 d8

DETECT | ON h.621 400 00d EXT RE SPECIAL
INDICATION 10 dB/ g 600]000 «MEAS UNCAL MESSAGES
\ 0 15124 \ PL1 UNLOCK BLOCK
SAMPLE gg.g(s)g 900 P2 UNLOCK
160.3do 000 sgg SNngi
M/N UMLOCK
STAR[T HET UNLOCK
ACTIVE /{ 2.0 bHz BATTERY
FUNCTION
BLOCK
START 2.0 GHz STOP 22.0 GHz
RES BW30 kHz VBW 1 0 0 kHz SWP5 0 0 msec

Figure 1. CRT Locations of Special Messages and Diagnostic Function Indicators

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 functiond

block without removing any assemblies. They are aso 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 troubleshooting

procedures.
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Frequency Diagnostics (SHIFT) R(MKRD Rer LVL) (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 Al5 Controller. For example, following an (2-22 GHz), @ (SHIFT)

R "MKRIREF_Lvi) (KSR) might display the following values:
1. 2.321 400000
2. 30.000 000
3. 11711

4. 184.545 455
5

6

. 150.000 000

. 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 sdlected START frequency.

Line 3 contains three different numbers. The first is the band code number. The setting varies
from O 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 anayzer will sweep
dower since it spends most of its time trying to lock the YTO at center frequency during
retrace. By performing the phase lock inhibit, the andyzer does not waste time trying to lock
the YTO, so the front panel keys and display can be used as in norma operation. Note that
the displayed frequencies will probably not be accurate.

Trace Detection

Three different sampling modes are used by the analyzer in converting the video signd; 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 diminate 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 aigned. All three should appear the
same on a stable, noise-free signal. When in the noise, the positive peak should display the
highest noise peaks, negative peak mode should display the lowest noise levels, and sample
mode should display values between the positive and negative peaks.

Trace A P(max Hoip) (KSb) displays positive peaks.
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Trace A d(view) (KSd) displays negative pesks.
(SHIFT) Trace A ¢(BLANK) (KSe) displays sampled data

Trace A(ksa)returns to the normal automatic detection modes and
removes the CRT indication.

Error Correction Routine

The internal Error Correction Routine available by pressing (SHIFT) W(FREQUENCY SPAN)
(KSW) is also useful as a diagnostic 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
¥(une) (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 eror in this level trandates to the correction
factors, therefore, the Amplitude Accuracy test (REcaLL) 8 should be performed first. The
internal program runs in the LIN mode while 8 isin 1 dB/LOG mode. Large offsets
in LOG/LIN offset (lines 1 and 14) will cause erors in the data

h7 REF - 7 . 0 aBm ATTEN 1Q dB

-8.17 a8
1 aB/ @.32 dB
o 25 dB
.28 dB
©.21 dB
2 @5 dB 155 .0008 kHz
.28 dB 75.0800 kHz
-2 18 dB 18.020 kHz
-9.18 dB 13.802 KRz
1.58 dB  -11.008 kHzZ
@2.20 dB -4@8 Hz
#.11 aB 202 Hz
2.26 OB -100 Hz
2 25 adB -62 Hz
@ 20 uB -4@ Hz
2.5 0B -41 Hz
~-2.22 dB -36 Hz
-@.47 dB
-@.03 dB
-2.87 aoB
-9.93 oB
-2 15 doB
CORR'D -2 @8 oB
-@.10 dB
~@.18 dB
-@.02 dB
-@.02 dB
-0.02 dB
-D B2 dB
-0 22 uB
-2.22 dB
START 100 000 @@ MHz STOP 1920 @
RES BW 3@ Hz VBW 10@ Hz SWP 1

Figure 2. Error Correction Routine Data
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Table 2. Error Correction Routine Parameters

Line Parameter Specification Troubleshooting
Information
1 [LOG and LIN scale, BW <100 kHz | £1 dB typical A4A3/A4A2
2 |LOG 10 db/ f(0.5 dB-1 dB reading) | A4A1
3 |LOG 5 dB/ +(0.5 dB-1 dB reading) [ A4A1
4 |LOG 2 dB/ f(0.5 dB-1 dB reading) | A4A1
5 |LOG 1 dB/ +0.5 dB
6 |RES BW = 3 MHz +1 dB* A4A8/A4A4/A4A6
7 1 MHz f0.5 dB* A4A8/A4A4/A4A6
8 300 kHz f0.5 dB* A4A8/A4A4/A4A6
9 100 kHz f0.5 dB* A4A8/A4A4/A4A6
10 30 kHz fo.5 dB* A4A8/A4A4/A4A6
11 10 kHz +0.5 dB* A4A8/A4A4/A4A6
12 3 kHz +0.5 dB* A4A8/A4A4/A4A6
13 1 kHz f0.5 dB*
14 300 Hz f0.5 dB*
15 100 Hz +0.5 dB* A4AT/A4A6/A4AD
16 30 Hz f0.5 dB*
17 10 Hz +1.0 dB*
18 | LOG and LIN scale, BW >100 kHz [£1.0 dB typical A4A3/A4A2
19 | Step Gains = A20 +0.6 dB A4AS8
20 Al10 +0.6 dB A4A8
21 SG20-2 +1.0 dB A4A5
22 SG20-1 fl.O dB A4AS5
23 SGIO fl.O dB A4A5
24 LG20 tl.O dB typical A4A3
25 LGIO fl.O dB typical A4A3
26 | RF ATTENUATOR = 20 dB f0.2 dB typical A6A10, A12U8
27 30 dB +0.2 dB typical ABA10, A12U8
28 40 dB f0.2 dB typical ABA10, A12US8
29 50 dB +0.2 dB typical ABA10, A12U8
30 60 dB +0.2 dB typical AB6A10, A12U8
31 70 dB +0.2 dB typical ABAIO, A12U8
¢ Specifications for all Resolution Bandwidths are referenced to the 1 MHz Resolution
Bandwidth. The freauencv error terms are for error correction onlv.
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Sweep System Block Diagram Description
The HP 8566B Spectrum Anayzer sweep system consists of the following modes:

Continuous Sweep; Free Run Trigger

Severa different assemblies are involved in the HP 8566B sweep system. The Al6

Scan Generator generates the 0 to 10 V sweep ramp. The ramp converter on the A3AS
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 Digita
Storage Processor Section outputs a RSHS (Low = Reset High Sweep) pulse. This signa
resets the High Sweep flip-flop on the A3AI 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 Al2 Front-Panel Interface forcing LSRQ low which sets LSTP (Low Stop)
high. This “wakes up” the AI5 Controller. The Controller then reads the sweep address from
the Digital Storage Processor Section. If it corresponds to the end of the sweep, the Al5
Controller outputs a sweep reset command to the AlI6 Scan Generator, resetting the sweep
ramp to 0 V. After al Service Requests have been handled (LSRQ is high), the Al5 Controller
gtarts the sweep by issuing a set HSWP command to the A3AIl Trigger. The Al5 Controller
then issues a stop command to the Al2 Front-Panel Interface assembly that forces LSTP low,
stopping the Controller. After a 500 us delay on A3Al Trigger, HSWP goes high, the sweep
ramp starts, the Digital Storage Processor Section starts digitizing the ramp, and the front
pand SWEEP LED lights indicating a sweep is in progress.

+3.
350V +3.050V
+1.900V +1.700V
SCAN RAMP
(A16TP3) /
ov . rE— T 1 |
| | | | | |
+5V
HSWP
(A3A1TP4)
ov BAND B BAND C . BAND D —Jeanp E L
! 2-22 GHz i

Figure 3. Sweep System Timing Example
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Triggered Sweep

The triggered sweep modes are very similar to free run operation except that instead of the
Al5 Controller outputting a set HSWP command to the A3Al 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.

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 AIS Controller resets the sweep generator and then sets HSWP
high through the A3AIl Trigger assembly. Digital Storage then stops the sweep when it has
reached the end and the ramp resets to 0 V.

Fast Sweep

Fast sweep is enabled only for 0 Hz frequency spans and sweep times less than 20 ms. HSWP
is forced low, and the AlI6 Sweep Generator is not used. See A3AIl Trigger for a description of
the fast sweep operation.

Service Requests

Any of the Service Requests on the Al2 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 AI5 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.

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 A3A8J and jumper A3A8TP 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 ms 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 Al5 Controller, Al2 Front-Panel
Interface, and A3AIl Trigger assemblies are operating properly. Suspect the ramp generator
or Al6 Scan Generator or ramp converter on the A3A8 Analog-Digital Converter. To further
isolate the scan generator, reconnect the sweep ramp to A3A8J and remove the jumper. Set
the sweep time to 1 second and press the SWEEP key. The ramp waveform will start
at greater than 10 V, go to 0 V when the SWEEP key is pressed, and ramp back
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up to greater than 10 V. If the ramp waveform is correct, check the A3A8 ramp converter.
Otherwise check the ramp generator on Al6.

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

With the sweep ramp disconnected from A3A8J and A3A8TP jumpered to A3A8TP2,
check RSHS output for the presence of 60 ns low pulses. (The logic probe of the HP 5005A
Signature Analyzer can be used to detect them.) If present, check A3AIl Trigger. If not, check
the Digital Storage Processor Section.

See A3AIl Trigger Troubleshooting Procedure

Note that the A3AIl Trigger assembly also generates and controls the fast sweep timing
(sweeps less than 10 ms).
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Table 3. Mnemonics Listing for RF Section

Mnemonic Active Description
State

ADRO-4 Address Bits 0 through 4
ATN* LOW Attention True
BFC ON Filter Capacitor IN
DAV* LOW Data Valid
DIOI-8 LOW HP-IB Data Input/Output Bits
EOI* LOW End or Identify
HLE?2 HIGH Phase Lock Loop 2 Lock Enable
HLEY HIGH YTO Lock Enable
HOVH HIGH Oven Cold
HPON HIGH Power ON to IF-Display Section
HPUP HIGH Power Up
HSTD HIGH 10 MHz Standard ON
HSWP HIGH Sweeping
HULI HIGH Phase Lock Loop 1 or 3 Unlocked
HUL2 HIGH Phase Lock Loop 2 Unlocked
HULH HIGH Heterodyne Oscillator Unlocked
HULM HIGH M/N  Unlocked
HULR HIGH REF Unlocked
HULY HIGH YTO Unlocked
HXRF HIGH External Reference
HYGH HIGH YTO Loop Gain High
IFC* LOW Interface Clear
I0BO-15 HIGH [nstrument Bus Data Bits
KCO-7 Key Columns 0 through 7
KRO-11 Key Rows 0 through 11
LADR LOW -4ddress LED ON
LANR LOW Analog Reset
LAOS LOW Aux Out Strobe
LB10 LOW RF Section 1/O Strobe
LDAS LOW DAC Strobe
LIPS LOW Instrument Preset
LLED LOW LED Strobe
LMNE LOW M/N Output Enable
LRMT LOW Remove (High=Local)
LROMI-3 LOW Enable ROM 3-State Outputs
LRTL LOW Local Button Pushed
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Table 3. Mnemonics Listing for RF Section (continued)

Mnemonic Active Description
State
LSAS LOW Scan Attenuator Strobe
LSBY HIGH Standby
LSRQ LOW Service Request
LSTP LOW Stop AI5 Controller
LSTS LOW Scan Time Strobe
LTGR LOW Tracking Generator Request
LTIO LOW IF-Display Section 1/0 Strobe
LYSP LOwW YTO Span
MI-5 M/N Loop-M Inputs
NI-6 M/N Loop-N Inputs
N DAC* HIGH Data Accepted
N RFD* HIGH Ready for Data
REN* LOW Remote Enable
RPGI Rotary Pulse
RPG2 Generator Lines
SAT1 Scan Integer
SAT2 Attenuator
SRQ* LOW Service Request
Sw1 Switch 1 (AIOA7)
SW?2 Switch 2 (AIOA7)
T " “nemonics
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Al6 SCAN GENERATOR A3A8 RAMP CONVERTER DIGITAL STORAGE PROCESSOR
SCAN TIME A3A4 MEMORY
¢I A3A5 DATA MANIPULATOR
A3AS MAIN CONTROL
6 A3A7 INTERFACE
-7d __ HSWe COMPARATOR
1 WHEN THE OUTPUT OF THE COMPARATOR
— 44 J1 GOES HIGH, THE RAMP DAC REGISTER
i N - i 57 DAC AND THE SWEEP ADDRESS ARE
L o-10v INCREMENTED AND THE DISPLAY DATA
sean 7o TF RAMP 2 FOR THAT MEMORY LOCATION IS
2eaN, | 10 FREQUENCY UP-DATED. IF THE SWEEP ADDRESS
v CIRCUITS 10 EQUALS THE MARKER VALUE (USUALLY
ISV cecrsTER gtV )@ | SET TO THE END OF SWEEP POSITION).
7 DIGITAL | A RESET HIGH SWEEP OUTPUT, RSHS,
STORAGE | I'S GENERATED.
DATA f
v
I
w)
>4
\15 412 FRONT-PANEL INTERFACE A3A1 TRIGGER
JONTROLLER
4 Lock RESET
—— HPIB LREQ
— 4 y
LSRQ SERVICE | *
8 < 4 REQUEST KE;BOARD g RESET 50008
* ENCODER {—— RP SET DELAY
l— A 3
sTS 7 I SET
[_ _HSWP
a2
FAST
SWEEP
+ lg— L INE
TRIGGER EXT
SET /;' SELECT <—VIDEO
=312 RESET TRIGGER <
SWEEP
STOP PROCESSOR LED
(FRONT
PANEL)

Figure 4. Sweep System Block Diagram
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Analog Troubleshooting

Phase Lock Loops Principles of Operation

General Description

The fundamental RF signal input to the A6 RF Module (2 to 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 aso 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 1. shows the relationship between the various loops as well as defining the assemblies
associated with the loops.

20 MHz
and

400 MHz M/N LOOP
> (A7A3,ATA4)
3.3 GHz
f
M/N 10M
T 165~195 MHzl(ZOO )
fy10
HETERODYNE Y70 LOOP 2.3-6.1 GHz
LooP (A11,A19, | . : f
200N—1om- '20/30
(A6A9) A20,A21) ( ou- 120/30)
100 MHz '20/30
15-30 MHz
REFERENCE 10 MHz and 100 MHz | PLL1 & PLL3
LOOP (A10A1-A10A4)
(A7A1,A7A2)
A
10 MHz
10 MHz 10 MHz PLL2
STANDARD — _
) (A10A5-A10A8)

Figure 1. Phase Lock Loops (Synthesizer), Block Diagram
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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 signa 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 signa is 1) routed to the A6A9 Phase Lock assembly to be used as a
reference for the Heterodyne Loop and as the front-pand CAL OUTPUT signd, 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 aso used by the M/
N Loop. The 20 MHz signd 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 aso 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.

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 significant 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 (fm/n) frequency and are chosen such that the Nth harmonic (same as the divider
number) of fy/n tunes in exactly 10 MHz increments as M is changed. There is one 10 MHz
step for each valid fyy/n frequency (M/N ratio) and Nth harmonic (N number). Refer to Table
2 for a complete list of M and N numbers and resulting fy/n 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 (All)

Whenever a change is made to the Start Freguency/Center Frequency (from the front panel
or remote controller), the YTO is pretuned near the desired new frequency. This is done

by encoded information being sent from the Al2 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 Coail 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
(fmyn)- 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 signa
(fyro) and the M/N Loop output signal (fp/n) are mixed in the A11A5 Sampler (harmonic
mixer) to produce the YTO IF (fytorr) Signa. This 20 to 30 MHz signal is phase compared
to the 20/30 Loop output signa (fag/z0) in the A11A4 YTO Phase Detector producing a dc
error voltage. It should be noted that fytorr and f20/30 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
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reference (fao/30) 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 signd
HYGH (High = YTO Loop Gain High) being placed in a High state.

20/30 Loop (A10)

The 20/30 Loop trandates 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 trandation is
quite straightforward and the resulting output frequency can be calculated by the following
equation:

f20/30= 30 — x.30xx XXX MHz
where x.xxx XxX is the seven least significant digits of the YTO frequency.

This process of frequency trandation 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 (f0/30) 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 (fy0/30) to the YTO Loop. If the frequency span is 5 kHz or smaller, the
output of PLL2 is divided by 100 and applied to PLLS3.

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 harmonic 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 oxcillator 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



Troubleshooting Information

Troubleshooting Table

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

than one phase-lock error message is displayed.

Table 1. Troubleshooting Using CRT Unlock Messages

Message Probable Faulty Loop| Associated Assemblies
(UNLOCK)

PL1 Phase Lock Loop 1 AI0Al to A10A4
PL2 Phase Lock Loop 2 A10A5 to A10AS8
REF Reference Loop ATAL, ATA2, A22
YTO YTO Loop A19, A20, A21, All
M/N M/N Loop ATA3, ATA4

HET Heterodyne Loop A6A9, A6A4

PL1, PL2 Phase Lock Loop 2 A10A5 to A10A8
PL1, YTO Phase Lock Loop 1 A10Al to A10A4
PL1, PL2, YTO |Phase Lock Loop 2 A10A5 to A10A8
REF, PL1, PL2 |Reference Loop ATAL, ATA2, A22
REF, M/N, YTO |Reference Loop ATAL, ATA2, A22
M/N, YTO M/N Loop ATA3, ATA4

HET, REF Reference Loop ATAL, A7TA2, A22

Start Frequency Tuning Equations and Phase Lock Troubleshooting

General

Phase-lock loop troubleshooting is much easier if it is understood how the sart frequency
is derived. The Diagnostic Functions of the spectrum analyzer can also be used to simplify
troubleshooting of the phase-lock loop.

The simplified block diagram at the back of this chapter shows the assemblies involved in
setting the start frequency. The HP 8566B has two tuning modes. For frequency spans
greater than 5 MHz, 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 YTO Loop is phase-locked during all of a
sweep, and the stable 20/30 Loop PLL2 is swept.
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The equation for start frequency is.
fsr (B X(N X fvMyn — fa0/30)) + fiF
Where:

fsp = Start Frequency

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

N = N number for M/N Loop. KSR displays the value of N which varies from 11 to 32.

fm/n = MIN loop frequency in MHz. KSR displays the value which ranges from 177 to 197
MHz.

fa0/30 = Synthesizer frequency in MHz. KSR displays the value which ranges from 20 to 30
MHz.

fir = Signa IF frequency. The vaue is -3621.4 MHz for band 0, -321.4 MHz for band 1,
and 4+321.4 MHz for bands 2, 3, and 4.

Note For a detalled explanation of the Frequency Diagnostic Function (KSR), see
Diagnostic Functions in the Spectrum Analyzer Overall Troubleshooting
ﬂ Section of this manual.

As an example, these values are used following an INSTR PRESET ((2:22 GHz) pressed) to
determine the start frequency.

B =1 N=13
fM/N 180.769231 MHz
f20/30= 28.600000
fir= -321.4 MHz
Substitute these values into the equation.
fsp = (1 x(13 x 180 x 769231 MHz) — 28.600000 MHz) — 321.4 MHz = 2000.0 MHz

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.

fm/n = (200 — 10(M/N)) MHz

Where:
fm/n = 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
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(fM/N), and the YTO frequencies, refer to Table 2, M and N Numbers and Resulting
Frequencies.

20/30 Synthesizer Tuning

When a start frequency change occurs, the YTO is pretuned near the new desired frequency
by the A19 Digital-Analog Converter and A20 Main Coil Driver. This places the YTO
frequency 20 to 30 MHz below the Nth harmonic of the M/N Loop output. (The Nth
harmonic is the same as the M/N Loop’s N number.) The YTO frequency and the M/N Loop
harmonic are mixed in the A11A5 Sampler. The YTO IF (20- 30 MHz) is phase compared
with the 20/30 Synthesizer output. The A11A4 Phase Detector's error voltage is then used
to tune the YTO through the A21 FM Coil Driver and the A20 Main Coil Driver to achieve
phase-lock.

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

fa0/30 (N X fmyn) — fo = fyTor
Where:
fa0/30 = 20/30 Synthesizer frequency. (Displayed with KSR.)
N = N number, varies from 11 - 32. (KSR displays value of N.)
fmyn = M/N Loop frequency
fo = YTO frequency
fytorr = 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,

f20/30 = (30.000000 — D7 D¢ D5 D4 D3 D3 Dy)
Where:

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

Marker Mode

When the MARKER mode is selected, the analyzer does the following. First, the
center frequency is determined. Because the (NORMAL). 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.
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Phase Lock Loop Troubleshooting

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

the loop.

The 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 Freguency
Tuning Equations to narrow the fault to a single assembly.

Analog Troubleshooting 7
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Table 2. M and N Numbers and Resulting Frequencies (continued)

YTO Start M N M/N YTO Start M N M/N
Freq MHz MH:z Freq MHz MHz
2600 17 | 14 [187.857143 2900 27 16 |183.125000
2610 16 14 |188.571429 2910 26 16 |183.750000
2620 15 14 ]189.285714 2920 25 16 |184.375000
2630 14 14 1190.000000 2930 24 | 16 |185.000000
2640 13 14 [190.714286 2940 23 16 |185.625000
2650 12 14 [191.428571 2950 22 16 |186.250000
2660 11 14 192.142857 2960 21 16 |186.875000
2670 10 14 |192.857143 2970 20 16 |187.500000
2680 9 14 [193.571429 2980 19 16 |188.125000
2690 8 14 |194.285714 2990 18 16 |188.750000
2700 27 | 15 ]182.000000 3000 17 16 |189.375000
2710 26 15 |182.666667 3010 16 16 {190.000000
2720 25 15 [183.333333 3020 15 16 [190.625000
2730 24 | 15 [184.000000 3030 14 16 |191.250000
2740 23 15 1184.666667 3040 13 16 |191.875000
2750 22 15 |185.333333 3050 12 16 |192.500000
2760 21 15 |186.000000 3060 11 16 }193.125000
2770 20 15 [186.666667 3070 10 16 [193.750000
2780 19 15 |187.333333 3080 9 16 |194.375000
2790 18 15 [188.000000 3090 8 16 |195.000000
2800 17 15 |188.666667 3100 27 17 |184.117647
2810 16 15 ]189.333333 3110 26 17 1184.705882
2820 15 15 {190.000000 3120 25 17 |185.294118
2830 14 | 15 }190.666667 3130 24 17 |185.882353
2840 13 15 |[191.333333 3140 23 17 [186.470588
2850 12 15 1192.000000 3150 22 17 }187.058824
2860 11 15 |192.666667 3160 21 17 | 187.647059
2870 10 15 | 193.333333 3170 20 17 |188.235294
2880 9 15 |194.000000 3180 19 17 |188.823529
2890 8 15 |194.666667 3190 18 17 | 189.411765
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Table 2. M and N Numbers and Resulting Frequencies (continued)

YTO Start M N M/N YTO Start M N M/N
Freq MHz MHz Freq MHz MHz
3800 17 | 20 {191.500000 4100 27 | 22 |187.727273
3810 16 | 20 |[192.000000 4110 26 | 22 |188.181818
3820 15 | 20 [192.500000 4120 25 22 1188.636364
3830 14 | 20 [193.000000 4130 24 | 22 |189.090909
3840 13 | 20 {193.500000 4140 23 22 [189.545455
3850 12 | 20 {194.000000 4150 22 22 1190.000000
3860 11 | 20 [194.500000 4160 21 22 [190.454545
3870 10 | 20 [195.000000 4170 20 | 22 ]190.909091
3880 9 20 |195.500000 4180 19 | 22 [191.363636
3890 8 20 [196.000000 4190 18 22 [191.818182
3900 27 | 21 |187.142857 4200 17 | 22 |192.272727
3910 26 | 21 |187.619048 4210 16 22 {192.727273
3920 25 { 21 |188.095238 4220 15 | 22 [193.181818
3930 24 | 21 |188.571429 4230 14 | 22 |193.636364
3940 23 | 21 |189.047619 4240 13 22 (194.090909
3950 22 | 21 |189.523810 4250 12 22 ]194.545455
3960 21 21 {190.000000 4260 11 22 [195.000000
3970 20 | 21 ]190.476190 4270 10 22 1195.454545
3980 19 | 21 [190.952381 4280 9 22 1195.909091
3990 18 | 21 [191.428571 4290 8 22 [196.363636
4000 17 | 21 [191.904762 4300 27 | 23 |188.260870
4010 16 | 21 (192.380952 4310 26 | 23 |188.695652
4020 15 | 21 [192.857143 4320 25 23 |1189.130435
4030 14 | 21 [193.333333 4330 24 | 23 |189.565217
4040 13 | 21 |[193.809524 4340 23 | 23 |190.000000
4050 12 | 21 |194.285714 4350 22 23 [190.434783
4060 11 21 [194.761905 4360 21 23 [190.869565
4070 10 | 21 [195.238095 4370 20 23 1191.304348
4080 9 21 [195.714286 4380 19 | 23 |191.739130
4090 8 21 1196.190476 4390 18 23 1192.173913
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Table 2. M and N Numbers and Resulting Frequencies (continued)

YTO Start M N M/N YTO Start M N M/N
Freq MHz MH: Freq MHz MH:z
4400 17 1 23 [192.608696 4700 27 | 25 |189.200000
4410 16 | 23 [193.043478 4710 26 | 25 |189.600000
4420 15 | 23 |193.478261 4720 25 | 25 |190.000000
4430 14 | 23 |[193.913043 4730 24 | 25 ]1190.400000
4440 13 | 23 |194.347826 4740 23 | 25 ]190.800000
4450 12 | 23 {194.782609 4750 22 | 25 |191.200000
4460 11 23 |195.217391 4760 21 | 25 |191.600000
4470 10 | 23 [195.652174 4770 20 | 25 |192.000000
4480 9 23 [196.086957 4780 19 | 25 |192.400000
4490 8 23 [196.521739 4790 18 | 25 [192.800000
4500 27 | 24 1188.750000 4800 17 | 25 [193.200000
4510 26 | 24 ]189.166667 4810 16 | 25 [193.600000
4520 25 | 24 ]189.583333 4820 15 | 25 [194.000000
4530 24 | 24 ]190.000000 4830 14 | 25 [194.400000
4540 23 | 24 |190.416667 4840 13 | 25 [194.800000
4550 22 | 24 ]190.833333 4850 12 | 25 }195.200000
4560 21 | 24 }191.250000 4860 11 | 25 [195.600000
4570 20 | 24 1191.666667 4870 10 | 25 |[196.000000
4580 19 | 24 [192.083333 4880 9 25 [196.400000
4590 18 | 24 [192.500000 4890 8 25 |196.800000
4600 17 | 24 [192.916667 4900 27 | 26 [189.615385
4610 16 | 24 [193.333333 4910 26 | 26 |190.000000
4620 15 | 24 [193.750000 4920 25 | 26 |190.384615
4630 14 | 24 |194.166667 4930 24 | 26 ]190.769231
4640 13 | 24 [194.583333 4940 23 | 26 ]191.153846
4650 12 | 24 [195.000000 4950 22 | 26 |191.538462
4660 11 24 1195.416667 4960 21 26 1191.923077
4670 10 24 1195.833333 4970 20 26 |192.307692
4680 9 24 1196.250000 4980 19 26 |192.692308
4690 8 24 1196.666667 4990 18 26 1193.076923
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Table 2. M and N Numbers and Resulting Frequencies (continued)

YTO Start M| N M/N YTO Start M| N M/N

Freq MHz MHz Freq MHz MH:
5000 17 | 26 |193.461538 5300 27 | 28 |190.357143
5010 16 | 26 |193.846154 5310 26 | 28 1190.714286
5020 15 | 26 |[194.230769 5320 25 | 28 |191.071429
5030 14 | 26 [194.615385 5330 24 | 28 |[191.428571
5040 13 | 26 |195.000000 5340 23 | 28 |191.785714
5050 12 | 26 |195.384615 5350 22 | 28 |192.142857
5060 11 | 26 |195.769231 5360 21 | 28 |192.500000
5070 10 | 26 |196.153846 5370 20 | 28 |192.857143
5080 9 | 26 |196.538462 5380 19 | 28 |193.214286
5090 8 | 26 [196.923077 5390 18 | 28 |193.571429
5100 27 | 27 [190.000000 5400 17 | 28 |193.928571
5110 26 | 27 }190.370370 5410 16 | 28 |194.285714
5120 25 | 27 |190.740741 5420 15 | 28 |194.642857
5130 24 | 27 |191.111111 5430 14 | 28 {195.000000
5140 23 | 27 [191.481481 5440 13 | 28 |195.357143
5150 22 | 27 |191.851852 5450 12 | 28 |195.714286
5160 21 | 27 |192.222222 5460 11 | 28 [196.071429
5170 20 | 27 [192.592593 5470 10 | 28 |196.428571
5180 19 | 27 |192.962963 5480 9 | 28 |196.785714
5190 18 | 27 |193.333333 5490 8 | 28 |197.142857
5200 17 | 27 |193.703704 5500 27 | 29 |190.689655
5210 16 | 27 |194.074074 5510 26 | 29 |191.034483
5220 15 | 27 |194.444444 5520 25 | 29 |191.379310
5230 14 | 27 |194.814815 5530 24 | 29 |191.724138
5240 13 | 27 |195.185185 5540 23 | 29 |192.068966
5250 12 | 27 |195.555556 5550 22 | 29 |192.413793
5260 11 27 ]1195.925926 5560 21 29 ]192.758621
5270 10 27 ]196.296296 5570 20 29 | 193.103448
5280 9 27 ]196.666667 5580 19 29 | 193.448276
5290 8 27 1197.037037 5590 18 29 ]193.793103
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Table 2. M and N Numbers and Resulting Frequencies (continued)

YTO Start M N M/N YTO Start M N M/N
Freq MHz MHz Freq MHz MH:z
5600 17 | 29 [194.137931 5900 27 | 31 ]191.290323
5610 16 | 29 [194.482759 5910 26 | 31 |191.612903
5620 15 | 29 |194.827586 5920 25 | 31 |191.935484
5630 14 | 29 [195.172414 5930 24 | 31 ]192.258065
5640 13 | 29 [195.517241 5940 23 | 31 |192.580645
5650 12 | 29 [195.862069 5950 22 | 31 ]192.903226
5660 11 | 29 {196.206897 5960 21 | 31 |193.225806
5670 10 | 29 |196.551724 5970 20 | 31 |193.548387
5680 9 29 [196.896552 5980 19 | 31 |193.870968
5690 8 29 |197.241379 5990 18 | 31 [194.193548
5700 27 | 30 ]191.000000 6000 17 | 31 [194.516129
5710 26 | 30 }]191.333333 6010 16 | 31 [194.838710
5720 25 | 30 }191.666667 6020 15 | 31 [195.161290
5730 24 | 30 ]192.000000 6030 14 | 31 [195.483871
5740 23 | 30 ]192.333333 6040 13 | 31 |[195.806452
5750 22 | 30 ]192.666667 6050 12 | 31 [196.129032
5760 21 30 [193.000000 6060 11 31 [196.451613
5770 20 | 30 ]193.333333 6070 10 | 31 [196.774194
5780 19 | 30 |193.666667 6080 9 31 [197.096774
5790 18 | 30 |194.000000 6090 8 31 [197.419355
5800 17 | 30 }194.333333 6100 27 | 32 ]191.562500
5810 16 | 30 |194.666667 6110 26 | 32 |191.875000
5820 15 | 30 [195.000000 6120 25 | 32 1192.187500
5830 14 | 30 |195.333333 6130 24 | 32 |192.500000
5840 13 | 30 [195.666667 6140 23 | 32 ]192.812500
5850 12 | 30 }196.000000 6150 22 | 32 ]193.125000
5860 11 30 [196.333333 6160 21 32 {193.437500
5870 10 | 30 [196.666667 6170 20 | 32 ]193.750000
5880 9 30 [197.000000 6180 19 | 32 {194.062500
5890 8 30 |197.333333 6190 18 | 32 [194.375000
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Digital Troubleshooting

Preliminary Checks

Instrument Preset 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 all ROMs on the Al5 Controller, a partial check of the Instrument Bus (50-wire
bus), and a read-write check of the RAMs and A3A4 Memory in the IF-Display Section.

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

m Both INSTR CHECK LEDs on indicates a problem with the AI5 Controller. First, remove
the Controller and make sure that the 50-wire ribbon cable and HP-IB ribbon cable are
pressed dl the way onto A15J1 and A15J2 connectors. Reinstall the A5 Controller. If both
front pane INSTR CHECK LEDs sill remain on when the instrument is turned on, follow
procedure under Al5 Controller Self Test.

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

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

Note The partia interface check reads the key column lines (KCO through KC7)
from the Al and A5 front panels. If any front pand key is shorted or stuck
# closed, INSTR CHECK |l LED should remain on after the Salf Test is

completed. This part of the Self Test can easily be verified by pushing any
key, except (LcL), and holding the key in while pushing (2-22 GHz). If the 1/O
interface check routine is working, INSTR CHECK Il LED will stay on.

m  Suspected digital failure but no INSTR CHECK LEDs on may indicate a RAM or |I/O bus
failure which is not checked in the norma 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 digita area, a “LONG POP’ can be performed.

Digital Troubleshooting 1



“LONG POP” Instrument Preset Check

This check is very similar to the normal Instrument Preset Check: an additional processor
check is performed, dl of the RAM locations in Digita Storage (A3A4 Memory) are checked,
and the RAM memory on the AI5 Controller is verified.

Since these more extensive checks require atering information that has been stored in RAM,
LONG POP requires an internal jumper on the AI5 Controller. To perform a LONG POP:

m  Set the LINE switch to STANDBY.
m Place a jumper between ST or STS to T3

o On AI5 Controller (HP part number 85660-60209) jumper A15TP4 (STS) to A15TP1-7
(T3).

o On AI5 Controller (HP part number 85660-60245) jumper A15TP1-9 (ST) to A15TP1-8
(T3).

o (Refer to AlI5 Controller Component Location Diagrams for location of test points).

m St the LINE switch to ON.

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 norma POP of Instrument Preset as described above in the Instrument Preset
Check.

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 Digita Storage
controller and memory. An additiona check can be done, independent of the RF section, by
jumpering A3A6TP3 to A3A6TP6 and pushing A3A751 momentarily. A test pattern should
appear on the display. Refer to the A3 Digital Storage Troubleshooting Section in the HP
856628 IF-Display Section volume of the service manua for a more detailed description of
this procedure. Note that when the jumper is connected, the left check LED aways stays
on following an INSTR PRESET, since in the test pattern mode, Digital Storage ignores all
instructions from the AI5 Controller.

2 Digital Troubleshooting



!EF’%ECTIBFJ INSTRUMENT BUS STRUCTURE
]

272 FRONT-PANEL 1 [A15 CONTROLLER ] [A16 scan ceneraToR |
HP—IB_BUS TO
|| NTERFACE 1 Q{:{z:{}zmaam PANEL | |
| i t HP—1B CONNECTOR
' HP-1B |
' MNs Ve v sz%z ]
- 4 M AND N (A
e DI % ]! ' .
DETECTOR | 7 FOR PHASE . ! D[ PERIPHERAL 5 ! !
i <MNE LOCK LOOP 5 ] ] AND- TIMER /
! / ‘B HSWP
/ = e o I X
d 1 e DECODER / ' ATTENUATOR lLANR INTERFACE
/ 12 AND DTACK / I 1
' FRON A22 \ coLp / ! @ ET FROM A17
! FREQUENCY > ostEngR % %) RAM ezz&zz/ O ¢ VOLTAGE REGULATOR
STANDARD 4 n ( LIPS
/ & / = LREG 3 TO A12 I i __ __ o o
1 IS e ‘Erdamiit it o . W I Ta79 DAC
[/ REG I STER
: 5 < PROCESSOR szj LRMT !-;\6 RF MODULE —! :
s | s / ] o) g -
TO/FROM ASA1 > j “DDRESS AND § KEYBOARD | fasai1 1 I I | TUNE 4 DECADE
KEYBOARD <KEO=11 12 | KEYBOARD ! DATA L INE @zzzzzzzzzzzzzzzzzv |SLOPE : [ I | DAC
i < 7 MATRIX ! BUFFERS 7 | |GENERATOR ' AUX. OUT i ATTENUATOR
| FROM A15 CONTROLLER — 21 ' / n ! ! ! ! ! 7 OFFSET
SELF TEST szzmz 10 A12 HULH | | 4
‘ FRONT=PANEL I i
| é i} INTERFACE L __ o ! ; ' I
Pl % ] : P! 4 l | 7
! I | I_ 227 777777241 J' L_ - — .—l L/ _l |_____...._.___§ ———— e
' ! - —— e e / — — — — — - ——
/] v e - - an - /
e | oY 2 7 /
FROM A5A1 KEYBOARD —AND 2 22 GEIEIERA])’OR i / g ;
RPG
! ! CONTROL ! / g /
1 H 4 5 /
| ” / /
/ 4
LANR [
TO A18 SCAN - /1
GENERATOR LREQ i % / , 50 INSTRUMENT BUS [/
[ 3 [ V, L2777 7777777722272/,
' FROM A15 3 LHBZ ? 7/ /
CONTROLLER 4 V
LIPS / /
»  SERVICE / ¢/
FROM ASA1 KEYBOARD —plspo REQUEST ' % /
‘ TO A15 CONTROLLER -e- ' / /
]
b From s1 ON REAR PANEL —HXRE t I 5 /
TO/FROM A16 HSwP %
SCAN GENERATOR 2222222777227 27777727227 /
l “
--—--—--_/_--—--—--
l FROM A10A2 AND I
. FIMAING. : !'Z1 0 20/30 / _!
FROM A10A8 HUL 2 PHASE LOCK / HLE2 SYNTHES ' ZER ; i
PHASE LOCK LOOP 2 FLAGS / To/FROM A12 —HLEZ /
e / RATALE oo | ot |
1 HULY ¥ / : INTERFACE Hu2 |
| TO/FROM A11 2 (™ HLEY V] | — - - - - - i
*HULH /4 1 [Aat0A8 PLL2] [A70A7 PLL2] [A10A2 PLLTI "
FROM ABA9 PHASE LOCK — e /4 iIDISCRIM— | IDIVIDER i IDIVIDER
TO A10A6 PLL? /I NATOR
PHASE DETEGTOR I 7 l I I l I l
] %
] 1 [ T 1
i H ” FROM A7A1 10 MHz | 1 o T ' ]
V] z TUNE DAC +N1 +N2
l OPTIONS EZZ%_A ' EE;E?EEETECTOR | S | R I | ]
L-- - e - eaw - e - e - e - e - a» -— e - e -— e - an - e - e - e - e - e - s - - e -, - e - e - e - e

!_I-F-—-DISPL-A-Y SECTION INSTRUMENT BUS STRUCTURE

|
212 DIGITAL STORAGE BUS DIGITAL STORAGE BUS
® 6 0 0606066 000 06 006008000 0 00 0 0 ./ ® 8 & 8 6.6 0600600000 0606006006000 0606600680600 00 00 ..O o 0 0 00 To REMA I NDER OF As
" . ﬂ/\ﬁ> DIGITAL STORAGE
| . :
|  [A3a7 INTERFACE 14
. ! i .
' . ] :
v L
: Lk
: I
. DRBIU\;SER 2222727272722/ peoosecov e
i . %
L] / I
! . “
. : 5 I
. a |
. { TRANSFER BUS /
" : ; 5 ! [A1A1 KEYBOARD
: ! 5 I
. i ; ! I
1 4
! :{) ANSF! 3 ADDRESS |
i | REGISTER DECODER ! IND| CATORS SWITonES
|
[ ! |
1
. | ' Emmzj
[}
% I
l / ! , /
| / /
| I E SR / A —
' % ]
5 A
| 4 4
w31 j , 50 INSTRUMENT BUS /]
ﬁd QZZZZZZZZZZMZZZZZZZZZZZZZZZZ '/ /////////////////////////////I////////////////////////////////////////////
1
' A %
1 /
' ; ;
' Y N
[A4A9 IF CONTROL / ] [A3A1 TRIGGER 5
| / I ! /
| I % | ! 9
| | | i
1 \ {
: | I |
| IF GAIN LOGJLINEAR BANDWIDTH | | FAST SWEEP HIGH SWEEP SWEEP
CONTROL CONTROL CONTROL TIME CONTROL CONTROL TRIGGER
] | I I
] | | |
[}
]

r.--
I
|
l

e ]

]

RF DIGITAL TROUBLESHOOTING,

BLOCK DIAGRAM



A5

A5 Front Panel, Circuit Description

The A5 Front Panel comprises the A5A1 Keyboard, A5A2 Rotary Pulse Generator (RPG),
Instrument Check indicator LEDs, LINE power switch, STANDBY power indicator LED, and
CAL OUTPUT connector and cable. The RF INPUT, 1ST LO OUTPUT, and 321.4 MHz
IF INPUT and IF OUTPUT connectors are physicaly part of the A6 RF Module and are
described in detail in that section.

A5A1 Keyboard

A5A1 Keyboard includes the 49 pushbutton switches and 9 associated indicator LEDs on the
RF Section front pandl.

Keyboard Switches ®

Each of the normally open SPST switches consists of a spring-loaded contact and a pair

of printed-circuit board contacts. All but two of the keyboard switches are organized in a
matrix of rows and columns. When a front-panel key is pressed, the corresponding SPST
switch is closed, connecting a normally grounded key row to a key column. The grounded
key column signal is detected on the Al2 Front Pand Interface, signalling the AI5 Controller
to immediately halt the sweep. Then, the AI5 Controller polls (grounds) each of the key
rows sequentially (starting with key row 0) to identify the particular front panel key that is
pressed. During normal operation, the front-panel SWEEP LED can be observed to blink off
momentarily as the AI5 Controller halts the sweep, polls both the IF Section keyboard and
the RF Section keyboard, and then reacquires phasdock before continuing on with the sweep.

Indicator LEDs

The nine keyboard indicator LEDs and the two INSTR CHECK indicator LEDs are lighted
sdectively by the AI5 Controller to indicate the state of coupled functions, SIGNAL TRACK
(on/off), DATA entry (enabled/disabled), HP-IB control status (remote and addressed), and
sdf-test. U2 and U3 latch the LED data from the Data Bus. All front-panel LEDs are lighted
momentarily during the turn-on self test for verification.

The two INSTR CHECK indicator LEDs are lighted sdectively by the AlI5 Controller to
indicate the overall results of the most recent instrument self test. An instrument self test is
performed each time the LINE switch is switched to ON or the (INSTR rreser] key is pressed.
Both LEDs are lighted at the start of each sdlf test, and both are turned off upon successful
test completion; if one or both of the INSTR CHECK LEDs remain on, an instrument fault
has been detected. Refer to the Al5 Controller section for detailed information about the self
test.

A5 1



A5A2 Rotary Pulse Generator ©

A5A2 Rotary Pulse Generator (RPG) is operated by turning the front-panel DATA knob
in either direction. The rate and direction of knob rotation are encoded in the number

and relative phase of output pulses on the RPG1 and RPG2 lines. These two signas are
decoded on the Al2 Front Panel Interface, enabling the Al5 Controller to gradually change
appropriate instrument settings.

LINE Power Switch ©

When the LINE switch is in STANDBY, the LSBY (Low=STANDBY) line is grounded. If the
RF Section is connected to an ac power source, the +22 V dc supply lights the STANDBY
LED, holds the A23K1 Fan Relay in the off state, and powers the heater circuit of the A22A2
10 MHz Quartz Crysta Oscillator; all other power supplies are turned off. When the LINE
switch is switched ON, the A23K1 Fan relay is released to the on state (switching on the fan)
and LSBY rises to about +22 V dc (due to the Fan Relay coail). This enables the +20 V dc
supply on the Al7 Positive Regulator, which causes all the power supplies to turn on.

Front Panel Removal and Repair
With ac line cords removed, proceed as follows.

1. Remove interconnecting cables between instruments.

2. Position instrument on right side as shown in view A of Figure 1.

3. Remove feet @) from rear of RF Section by removing screws (2) shown in view A of Figure
1.

4. Loosen bottom cover screw () and remove cover.

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

6. After separating instruments, dide RF Section away from IF Display Section far enough
to remove screws (& holding front panel to frame. Refer to view B of Figure 1.

7. Remove screws (B from other side of instrument. Refer to view C of Figure 1.
8. Pull front pand out of frame as shown in view D of Figure 1.

9. Disconnect cable & from connector (7). Disconnect cable from connector (9. Refer to
view D of Figure 1.

10. To replace 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. Insert a new LED and resolder as shown in Figure 2.

c. Trim excess lead length.
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LED LEAD IDENTIFICATION INSTR CHECK |
94 )WIRE
(White/
Negative Positive (White/ Ye!low)
lead lead Green)
(CATHODE ) ( ANODE )
—]
v
STANDBY INSTR CHECK I
WIRE | RE
: , (White/ (Whiteé
White Black/ hi Orange
Black/ Yel low) (White/
Blue)
Orange)
—J
9

Figure 2. LED Removal and Repair

11. To replace signa input LEDs, switches, or keys, proceed as follows.

12.
13.

4

a

Loosen set screw in DATA control knob (RPG) D(® using a number 4 allen wrench
(HP part number 8710-0857) and remove knob. Refer to Figure 3.

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

Remove 14 screws Q@ and lift printed circuit board away from front panel. Refer to
Figure 3.

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

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

. To replace the switch, insert the plastic pins of the new switch through the printed

circuit board and melt the pins with a soldering iron on the rear side of the printed
circuit board enough to secure the switch. Replace the key.

0. Reassemble the printed circuit board to the front panel and connect cables.

Reconnect the connectors removed in step 9.

Secure the front panel to the RF section by tightening six screws (5). Refer to views B and
C of Figure 1.
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14. Secure IF Display Section to RF Section, replace bottom cover, and reconnect ac line
cords.
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HP Part Number 85660-60232
A5 Front-Panel

Reference HP Part | C it D - Mfr Mfr Part

Designation | Number | D™ escription Code Number

A5 35660-60232 8 1 FRONT PANEL ASSEMBLY 28480 85660-60232
(SERIAL PrerIxes: 2410A-2511A)
(NoT AVAILABLE FOR FIELD REPLACEMENT)

A5A1 35660-60210 2 1 KEYBOARD  ASSEMBLY 28480 85660-60210

A5A2 5060-0329 9 1 ROTARY PULSE GENERATOR 28480 5060-0329
(SERIAL PREFIXES: 2410A-2430A)

A5A2 3960-0684 2 1 ROTARY PULSE GENERATOR 28480 0960-0684
(SERIAL PREFIXES: 2449A AND ABOVE)

A5A2DS1 2140-0016 al 1 LAMP, RPG (SERIAL PREFIXES: 2410A-2430A) 28480 2140-0016

A5DS1 1990-0487 7 1 LED-LAMP LUM-INT=2MCD BVR=5V 28480 HLMP-1401

A5DS2 1990-0486 6 1 LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR=5V 28480 HLMP-1301

A5DS3 1990-0486 6 1 LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR=5V 28480 HLMP-1301

ASMP1 1370-3069 2 1 RPG TUNING KNOB 28480 0370-3069

ASMP2 1510-1148 2 1 RETAINER-PUSH-ON KB-TO-SHFT EXT 669

A5MP3 )624-0264 2 1 SCREW-TPG 4-40 .312-IN-LG 82 DEG 45722

A5MP4 2190-0016 3 1 WASHER-LK INTL T 3/8 IN .377-IN-ID 78189 1920-02

ASMP5 2200-0105 4 1 SCREW-MACH 4-40 .312-IN-LG PAN-HD-POZI 77250

A5SMP6 2950-0043 8 1 NUT-HEX-DBL-CHAM  3/B-32-THD .094-IN-THK 73743 28200-10-101

A5SMP7 35660-00056 | a 1 LOWER SUB PANEL 28480 85660-00056

ASMP8 35660-00058 0 1 LOWER SUB PANEL DRESS 28480 85660-00058

ASMPS 35680-00011 9 1 KEYBOARD SUB PANEL 28480 85680-00011

A5MP10 35660-00071 7 1 KEYBOARD SUB PANEL DRESS 28480 85660-00071

A5MP12 15680-40004 41 3 LED MOUNT 28480 85680-40004

A5MP13 )890-0706 0] 1 | TUBING-HS .093-IN-D/.046-IN-RCVD 06090 VERSAFIT-3/32-BLK

ASMP14 )362-0227 1 1 CONNECTOR-SGL CONT SKT 1.14-MM-BSC-SZ 27264 02-05-5216

ASMP15 .400-0249 0| 1 | CABLE TIE .062~.625-DIA .091-WD NYL 59730 TY-23M-8

A5S1 1101-2193 5 1 SWITCH-TGL PRI-SW SPDT 2A 250VAC SLDR-LU 09353 U11J60Z6 W/7868-14 W/5310

*Indicates factory-selected value

8566040232 Parts List
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HP Part Number 85660-60258
A5 Front Panel

Reference HP Part |C at D _— Mfr Mfr Part
Designatior | Number |DJ*%Y escription Code Number
A5 85660-60258 | ¢ | 1 | FRONT PANEL ASSEMBLY (SERIAL 28480 |  85660-60258
PREFIX: 2516A) (NOT AVAILABLE FOR
FIELD REPLACEMENT)
ASAL 85660-60210 | ¢ | 1 | KEVBOARD ASSEMBLY 28480 |  85660-60210
A5A2 0960-0684 | i | 1 | ROTARY PULSE GENERATOR INPUT POWER: 5vDC | 28480 | QEDS-8831
ASDS1 1990-0487 | 3| 1 | LED-LAWP LUM-INT=2MCD BVR=5V 28480 |  HLUP-1401
ASDS2 1990-0486 | €| 1 | LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR=5V | 28480 | HLWP-1301
A5DS3 1990-0486 | €| 1 | LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR=5V | 28480 | HLMP-1301
ASMP1 0370-3069 | ¢ | 1 [ ree TunING KnOB 28480 |  0370-3069
ASHP2 0510-1148 | 2| 1 | RETAINER-PUSH-ON KB-TO-SHET EXT 669
ASHP3 0624-0264 | ¢| 1 | SCREW-TPG 4-40 .312-IN-LG 82 DEG 45722
ASMP4 2100-0016 | 3| 1 | WASHER-LK INTL T 3/8 IN .377-IN-ID 78189 |  1920-02
ASMPS 2200-0105 | ¢ | 1 | SCREW-MACH 4-40 .312-IN-LG PAN-HD-POZI 77250
ASMPG 2050-0043 | €| 1 | NUT-HEX-DBL-CHAM 3/8-32-THD .094-IN-THK | 73743 | 28200-10-101
ASMP7 85660-00056 | € | 1 [ Lower sus paneL 28480 | 85660-00056
ASMPS 85660-00112 | 7| 1 | LoWER suB PanEL DRESS 28480 | 85660-00112
ASMP9 85680-00011 | € | 1 | suB PANEL KeY BoaRD 28480 |  85680-00011
ASMP10 85660-00113 | € | 1 | KevBoarD PaNEL DRESS 28480 | 85660-00113
ASMP11 s021-8609 | ¢ | 1 | keveoaro sezEL 28480 | 5021-8699
ASMP12 85680-40004 | 4 | 3 | LeD mount 28480 | 85680-40004
ASMP13 0890-1186 | 2| 1 | TUBING-HS .125-IN-D/.062-IN-RCVD 06090 | VERSAFIT-1/B CLEAR
ASMP14 0362-0227 | 1| 1 | CONNECTOR-SGL CONT SKT 1.14-MM-BSC-SZ 27264 | 02-05-5216
ASMP15 14000249 | a| 1 | CABLE TIE .062-.625-DIA .091-WD NYL 59730 | TY-2311-8
A5S1 31012193 | 5| 1 | SWITCH-TGL PRI-SW SPDT 2A 250VAC SLDR-LU | 09353 | U11J60Z6 W/7868-14 W/531(

*Indicates facto y-selected value
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HP Part Number 85660-60210

A5A1 Keyboard

|
Referen_ce HP Part | C Qty Description Mfr Mfr Par!
Designatior Number | D Code Number
A5A1 85660-60210 1 | KEYBOARD BOARD ASSEMBLY 2848C |  85660-60210
ASALC1 0160-2055 “| 1 | CAPACITOR-FXD .01UF +80-20% 100VDC CER 805-504 Y5V 103Z
ABALC2 0160-4832 1 | CAPACITOR-FXD .01UF +-10% 100VDC CER 04222 |  SAL01C103KAAH
A5ALDS1 1990-0487 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 |  HLMP-1401
A5A1DS2 1990-0487 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 |  HLMP-1401
ASA1DS3 1990-0487 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 |  HLMP-1401
ASA1DS4 1990-0487 i| 1 ]| LEO-LAMP LUM-INT=2MCD BVR=5V 28480 |  HLMP-1401
A5A1DS5 1990-0487 i| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 |  HLMP-1401
A5A1DS6 1990-0487 i| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 |  HLMP-1401
ASA1DS7 1990-0487 7| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 |  HLMP-1401
ASA1DS8 1990-0487 i| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 |  HLMP-1401
A5A1DS9 1990-0487 7| 1 | LED-LAMP LUM~INT=2MCD BVR=5V 28480 |  HLMP-1401
ABALEL 1251-0600 (| 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ $Q | 27264 | 16-06-0034
ASALE2 1251-0600 (| 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034
ABALE3 1251-0600 C| 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034
ASALE4 1251-0600 C| 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034
ASALES 1251-0600 U] 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034
ASALEG 1251-0600 3] 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034
ASALE7 1251-0600 1 | CONNECTOR-SGL CDNT PIN 1.14-MM-BSC-SZ SC | 27264 | 16-06-0034
ASALES 1251-0600 1 | CONNECTOR-SGL CDNT PIN 1.14-MM-BSC-SZ SC | 27264 | 16-06-0034
ASALES 1251-0600 1 | CONNECTOR-SGL CDNT PIN 1.14-MM-BSC-SZ SC | 27264 | 16-06-0034
ABALEL0 1251-0600 1 | CONNECTOR-SGL CDNT PIN 1.14-MM-BSC-SZ SC | 27264 | 16-06-0034
ASALE11 1251-0600 (| 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034
A5A101 1200-1205 €| 1 | SOCKET-1C 16-CONT DIP DIP-SLDR 00779 | 2-641610-z
ASAIMP1 NOT ASSIGNED
ASAIMP3 5041-3929 I'| ¢+ |LED STAND OFF 28480 | 5041-3929
ASAIMP4 5041-3929 1| 1 | LED STAND OFF 28480 | 5041-3929
ASAIMP5 5041-3929 1| 1 | LED STAND OFF 28480 | 5041-3929
ASALIMPG 5041-3929 1| 1 | LED STAND OFF 28480 | 5041-3929
ASA1MP7 5041-3929 1| 1 | LED STAND OFF 28480 | 5041-3929
ASAIMPS 5041-3929 1| t | LED STAND OFF 28480 | 5041-3929
ASAIMPY 5041-3929 1| t | LED STAND OFF 28480 | 5041-3929
ASAIMP10 5041-3929 1| 1 | LED STAND OFF 28480 | 5041-3929
ASAIMP11 5041-3929 1| 1 | LED STAND OFF 28480 | 5041-3929
ASALP1 1251-5549 51 t | -ONN-POST TYPE .100-PIN-SPCG 50-CONT 18873 | 68025-650
A5A1Q1 1854-0477 7| 1 | TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
ASAIR1 3757-0438 3] 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
ASALR2 3698-3152 3] 1 | ESISTOR 3.48K 1% .125W TF TC=0+-100 19701 | SFR25H
ASAIR3 1698-3150 1 | RESISTOR 2.37K 1% .125W TF TC=0+-100 19701 | SFR25H
ASAIR4 3698-7242 1 | RESISTOR 1.78K +-1% .05W TF TC=0+-100 19701 | 50635
A5A1S1 5060-9436 1 | SWITCH-PB SPST-NO MOM 71468 | 5560-9436
ASA1S2 3060-9436 1 | SWITCH-PB SPST-NO MOM 71468 | 5560-9436
A5A1S3 3060-9436 1 | SWITCH-PB SPST-NO MOM 71468 | 5560-9436
ASA1S4 3060-9436 1 | SWITCH-PB SPST-NO MOM 71468 | 5560-9436
ABA1SS 3060-9436 1 | WITCH-PB SPST-NO MOM 71468 | 5560-9436
ASA1SE 3060-9436 1 | iWITCH-PB SPST-NO MOM 71468 | 5560-9436
A5A1S7 5060-9436 1 | SWITCH-PB SPST-NO MOM 71468 | 5560-9436

*Indicates factory-selected value
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Reference HP Part
Designation | Number
A5A1S8 5060-9436
A5A1S9 5060-9436
ASA1510 5060-9436
ABALS11 5060-9436
ABA1S12 5060-9436
ABA1S13 5060-9436
ASA1S14 5060-9436
ABA1S15 5060-9436
ABA1S16 5060-9436
ABA1S17 5060-9436
A5A1S18 5060-9436
A5A1519 5060-9436
A5A1520 5060-9436
ABALS21 5060-9436
A5A1S22 5060-9436
A5A1523 5060-9436
ASA1S24 5060-9436
A5A1525 5060-9436
A5A1S26 5060-9436
A5A1527 5060-9436
A5A1S28 5060-9436
A5A1S29 5060-9436
A5A1530 5060-9436
A5A1S31 5060-9436
A5A1S32 5060-9436
A5A1533 5060-9436
ASA1S34 5060-9436
A5A1S35 5060-9436
ASA1S36 5060-9436
A5A1537 5060-9436
A5A1S38 5060-9436
ASA1539 5060-9436
A5A1540 5060-9436
A5A1S41 5060-9436
ASA1542 5060-9436
A5A1S43 5060-9436
A5A1S44 5060-9436
ASA1545 5060-9436
A5A1546 5060-9436
A5A1547 5060-9436
A5A1S48 5060-9436
A5A1549 5060-9436
A5A1UL 1810-0229
ASA1U2 1820-1196
ASA1U3 1820-1196
ASALU4 1810-0229
ASA1W1 0757-0346
ASALW2 0757-0346
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HP Part Number 85660-60210

A5A1 Keyboard

D - Mfr Mfr Part
escription Code Number
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-P8 SPST-NO MOM 71468 5560-9436
SWITCH-P8 SPST-ND MOM 71468 5560-9436
SWITCH-PB  SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-ND MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-P8 SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-PB  SPST-NO MOM 71468 5560-9436
SWITCH-PB  SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-PB  SPST-NO MOM 71468 5560-9436
SWITCH-PB  SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-PB  SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-ND MOM 71468 5560-9436
SWITCH-P8 SPST-ND MOM 71468 5560-9436
SWITCH-PB  SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO  MOM 71468 5560-9436
SWITCH-PB  SPST-ND MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
SWITCH-PB SPST-NO MOM 71468 5560-9436
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