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Notice

Hewlett-Packard to Agilent Technologies Transition
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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, at its option, either repair or replace products which prove to
be defective.

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

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

Limitation of Warranty

The foregoing warranty shall not apply to defects resulting from improper or inadequate
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 manual. 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

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

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

Instruments Covered by Manual

This Troubleshooting and Repair manual contains information for the servicing of all

HP 85680B RF Sections and all HP 85670A RF Sections. The assemblies of the HP 8568AB
Retrofit Kit (HP 8568A to HP 8568B Retrofit Kit) are also covered in this manual. The
following HP 85680B RF Sections Options are covered in this manual.

= Option 001 (752 Input)

= Option 400 (400 Hz operation)

m Option 462 (Impulse Bandwidths)

m Option H96 (30 Hz-1 MHz Resolution Bandwidths)
s Option H44 (30 Hz-1 MHz Resolution Bandwidths)

The following HP 85670A RF Section Options are covered in this manual.

m Option 001 (759 Input)
m Option 400 (400 Hz operation)

How They’re Used

s The HP 85680B RF Section is used with the HP 85662A IF-Display Section as the
HP 8568B Spectrum Analyzer

® The HP 85670A RF Section is used with the HP 85662A Option 067 IF- Display Section as
the HP 8567A Spectrum Analyzer.

a The HP 85680B RF Section is used with the HP 85662A Option 462 IF- Display Section as
the HP 8568B Option 462 Spectrum Analyzer

m The HP 85680B Option H96 RF Section is used with the HP 85662A Option H96
IF-Display Section as the HP 8568B Option E96 Spectrum Analyzer

m The HP 85680B Option H44 RF Section is used with the HP 85662A Option H96
IF-Display Section as the HP 8568B Option E44 Spectrum Analyzer
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Service Sheets

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

m Circuit Description (where practical)

m Troubleshooting Hints (where practical)
m Replaceable Parts List

a Component Location Illustration

m Block Diagram (where practical)

a Schematic Diagram

Repair Procedures

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

m Front-Panel LED Replacement
Tab: A5

m Front Panel Removal and Repair
Tab: A5

s SIGNAL INPUT 1 Fuse Replacement Procedure
Tab: A5

& RF Section Internal Fuse Replacement

Tab: A25/A26
Major Assembly and Component Locations

Major assembly and component location illustrations for the RF Section are located at the
rear of this manual.
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Troubleshooting
Troubleshooting information for the RF Section is divided into three levels as follows:
m Instrument Level
Spectrum Analyzer Overall Troubleshooting
s Section Level

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

m Assembly Level

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 also listed.

Assembly Location
Al3 Not Assigned
Al4 HP 85670A and Option Tabs
A28 Not Assigned
A29 HP-IB Ground [ A15 Tab

Printed Circuit Board Edge Connector Contact Cleaning

Materials
m Lint-free cloth or equivalent (HP Part Number 9310-0039, Check Digit 3).
® Solution of 80% electronics-grade isopropyl alcohol 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.

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.
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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 eventually corrodes. Erasers also leave a film on
the contact and generate static electricity.

Do not use paper of any kind to clean the edge connector contacts. Paper or
lint particles left on the edge 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 8568B is preset at the factory by means of a five-segment
binary switch located on the A15 Controller Assembly. This switch is set to the binary
number 11111 which corresponds to a decimal equivalent of 31. The number 31 is a special
instruction code that commands the 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 ASCII character or
decimal value as indicated in the table. The five-segment switch is illustrated in Figure 1 and
is shown in its preset position (decimal 31).
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Table 1.

Cross-Reference Between ASCIl, Decimal, and Binary Address

Codes

ASCII Character | Decimal Value | 5-Bit Binary Equivalent
@ Sp 00 00000
A ! 01 00001
B " 02 00010
C # 03 00011
D $ 04 00100
E % 05 00101
F & 06 00110
G ’ 07 00111
H ( 08 01000
I ) 09 01001
J * 10 01010
K + 11 01011
L ! 12 01100
M - 13 01101
N 14 01110
o) / 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
\Y% 6 22 10110
w 7 23 10111
X 8 24 11000
Y 9 25 11001
Z 26 11010
[ ; 27 11011
\ < 28 11100
] = 29 11101
- > 30 11110
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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 decimal 18 (ASCII 2R).
For additional information on the HP-IB address, refer to the Operating and Programming
Manual.

Storage and Shipment

Environment

The instrument may be stored or shipped in environments within the following limits:

Temperature .......ccoiiuoiiiiiiiiii ittt ittt —40°C to +75°C
Humidity ...coooinniiniiiiiiii it 5% to 90% at 0° to 40°C
Altitude ....ooviviiiiii 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 original 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 Hewlett-Packard
offices. Part numbers and descriptions of the packaging materials are listed in Figure 3.

The combined weight of the two instrument sections is approximately 50 kg (112 lbs).
Because of the weight involved, do not package the instrument sections fastened together as
one unit. The instrument sections must be separated and packaged in separate containers.
The quantity of packaging materials in Figure 3 is for only one instrument section.

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

Other Packaging

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

1. Separate the two instrument sections and wrap each in heavy paper or plastic.
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2. Place the instrument sections in separate containers with 8 to 10 cm (3 to 4 inches) of
shock-absorbing material around all sides to provide firm cushioning and prevent movement
inside the container. Protect front panels with cardboard. Double-wall corrugated cartons
of 125 kg (275 1b) bursting strength are sufficient for shipping containers.

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

4. Mark each container FRAGILE to assure careful handling.

Figure 2. Preparing instrument Section for Shipment

1. If front handles are installed, remove trim (.
2. Remove screw (2), thus removing rack mount flanges () or front handles @.

3. Attach shipping bars (&) using screws (®).
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(2 PLACES)

NOTE

Front handles must be
mounted for shipment.

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

Figure 3. Packaging for Shipment Using Factory Packaging Materials

Recommended Test Equipment

A list of recommended test equipment is contained in the HP 8568B Performance Tests and
Adjustments Manual (HP Part Number 08568- 90105). This list includes all of the equipment
that is necessary to perform the adjustments and performance tests on the HP 8568B
Spectrum Analyzer. The List of Recommended Test Equipment recommends a model number
for each piece of equipment and contains minimum specifications so that other equipment may
be substituted for the recommended model.
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK D!AGRAMS

BASIC COMPONENT SYMBOLS

VARIABLE RESISTOR

(WIPER MOVES TOWARD CW
WHEN SHAFT (S ROTATED
A CLOCKWISE DIRECTION)

THERM| STOR

ELECTROLYTIC CAPACITOR

CAPACITOR

VAR{ABLE CAPACITOR

FEEDTHROUGH CAPAC!TOR

FERROUS—CORE INDUCTOR

SLUG-TUNED iNDUCTOR

T

(ALTERNATE RELAY)

LJ

CRYSTAL

SPEAKER

GENERAL PURPOSE DIODE

BREAKODOWN DIODE (ZENER

SCHOTTKY DiIODE

VARACTOR DIODE

G @Dy Ao

RELAY(BOX OFTEN OMiTTED)

CIRCUIT ASSEMBLY
BORDERL I NE

IN

HEAVY L INE WITH ARROWS
INDICATES PATH AND

HEAVY DASHED LINE WITH
ARROWS INDICATES PATH
AND DIRECTION OF

MAIN FEEDBACK

DIGITAL BUS

LIGHT-EMITTING D{ODE

PIN DIODE

TRIAC

STEP RECOVERY DIODE

TEMPERATURE~COMPENSATED
VOLTAGE-REFERENCE DIODE

SILICON CONTROLLED
RECTIFIER (SCR)

TRANSISTOR, PNP

TRANSISTOR, NPN

JUNCTION-FET, N-CHANNEL

JUNCTION-FET, P-CHANNEL

)

MOS-FET, N-CHANNEL
ENHANCEMENT MODE

MOS—FET, P—CHANNEL
ENHANCEMENT MODE

HOBH B A (@) EOH v Y

DIRECTION OF MAIN SIGNAL

oN\_o  FuUSE
INDICATES A

——o——  MECHANICAL
CONNECTION
INDICATES A

— e SOLDERED
CONNECT 10N
SURFACE ACOUSTIC
WAVE (SAW)

— JUMPER WIRE

W) SLIDE, TOGGLE, OR

ROCKER SWITCH

‘°\?
_&
Q

¥

* INDICATES FACTORY
SELECTED COMPONENT

FERRITE BEAD
’

INDICATES SHIELDING
CONDUCTOR FOR CABLES

GROUNDED COAX{AL
SHIELDING

SWi
PUSHBUTTON SWITCH
—lo- NORMALLY CLOSED
SW1
A PUSHBUTTON SWITCH

—o o— NORMALLY OPEN

% g AIR—CORE TRANSFORMER

S
R

FERROUS-CORE
TRANSFORMER

MOS—FET ,N-CHANNEL
DEPLETION MODE

MOS-FET,P—CHANNEL
DEPLETION MODE

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

BAS1C COMPONENT SYMBOLS (CONTINUED)

TP1
<< INDiCATES A PLUG—IN
CONNECTION (F) TO (M) ﬁ)
CONNECTION SYMBOL INDICATING
> PLUG (MOVABLE ) A
CONNECTION SYMBOL INDICATING
< JACK (STATIONARY)
5 8 MUL T 1—CONDUCTOR CABLE
3 OR BUS
INDICATES A SINGLE PIN
[} OF A PC BOARD EDGE

CONNECTOR

TOROIDAL TRANSFORMER

L IMITER

ENCLOSES REAR PANEL
DES{GNATION

O

TEST POINT (TERMINAL
PROVIDED FOR TEST
PROBE CONNECTION)

MEASUREMENT POINT (USED
TO INDICATE A CONVENIENT
POINT FOR MEASUREMENT.
NO TERMINAL PROVIDED
FOR TEST PROBE)

IND|ICATES WIRE OR
CABLE COLOR CODE
(COLOR SAME AS RESISTOR

COLOR CODE.

FIRST NUMBER

INDICATES BASE COLOR,
SECOND AND THIRD NUMBERS
INDICATE COLORED STRIPES)

EARTH GROUND SYMBOL

USUALLY

INSTRUMENT CHASS!S GROUND

(MAY BE ACCOMPANIED BY A
NUMBER OR LETTER TO SPECIFY
A PARTICULAR GROUND)

SCREWDR! VER ADJUSTMENT

FRONT- OR REAR—-PANEL CONTROL

COMMONLY USED ASSEMBLY AND CIRCUIT SYMBOLS

OSCILLATOR, RPG
(ROTARY PULSE
GENERATOR)

®)

FAN MOTOR

MIXER

SAMPLER

AMPLIFIER
BUFFER

INVERTER
BUFFER

3~STATE
INVERTER
BUFFER

AR VV@

PHASE-FREQUENCY >~
DETECTOR | Low pass
FILTER
L
SERVICE
DETECTOR
T~ HIGH PASS
AMPL IF IER :;EZ: FILTER
BUFFER
e BANDPASS
O AMP :;;:: FILTER
BASIC LOG!C SYMBOLS
S-STATE :D— AND GATE
BUFFER
:D_7 OR GATE
SCHMITT
RI
TRIGGER :D_ EXCLUS I VE
OR GATE

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

BAND REJECT
FILTER

&

| ATTENUATOR
(OR PAD)

VARIABLE
ATTENUATOR

TL
TRANSMI SS | ON
—.—

:DOv NAND GATE
:DO— NOR GATE

SAFETY SYMBOL

DANGEROUS VOLTAGES PRESENT
BE EXTREMELY CAREFUL!

12

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 manual. The
symbology is based upon American National Standard ANSI Y32.14, Graphic Symbols for
Logic Diagrams (Two-State Devices), but does not strictly follow the standard. Figure 6
should be consulted for the explanation of digital IC symbols used in Sections VIIT 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

Distinctive—Shape Symbols

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

> = =9 =

Rectangular Symbols

Logic Elements with

Genera! Logic Element Controi Block Conmmon Contro! Block
%
* L3
*
NOTE: An asterisk indicates the location of the function label. If elements
sharing control lines are widely separated, each element will have a

separate control block.

Figure 6. Schematic Symbols for Digital Integrated Circuits (1 of 7)
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{37

V

Vo

|

T
%

la—— ACTIVE

je——— ACTIVE

>

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

PERIOD
ACTIVE-LOW inputs and outputs are

indicated by the presence of the
negation symbol, O.

PERI10OD

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

ACTIVE PERIOD

la— ACTIVE PERIOD

TRAIL ING-EDGE ACTIVATED outputs are
indicated by the output delay
symbol, 1. These outputs become
active when the signal that
initiates the change returns to its
original state (example: the
outputs of a J-K master—slave
flip—flop).

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

Figure 6. Schematic Symbols for Digital Integrated Circuits (2 of 7)
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The logic negation symbol (O) alone gives no information about the actual voltage levels used
in a digital circuit. For this reason the type of logic system (positive or negative) must be
specified. In this manual, unless otherwise noted on the schematic, the logic system is positive;
that is, the more positive voltage level is the HIGH or 1-state and the less positive level is the
LOW or 0-state.

Function Labels

X—=Y
XMAX—Y
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

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

F 3-State Enable Input (See “Dependency”)
G Gating Input (See “Dependency”)
J J-K Flip-Flop J Input

K J-K Flip-Flop K Input I
LD Load Enable Input (Synchronous)
PS Preset Input (Asynchronous)

R Reset or Clear Input

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

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

WR Write Enable Input (RAM)

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

(placed by

function label)

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

— TIA Triple 2—Channel Multiplexer
] 2 Letters are used to relate control
j MUX inputs to togic elements. The
0 numerals O and 1 indicate O-state
B and 1—state, respectively, and
T A relate the position of a "switch"
0 to the logic state of the corres—
Tt ponding control Iline.
—t 5
__ 1o
B (e e

DEPENDENCY (G and F)

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

Two inputs Three inputs
& )R ANDed to gated to
produce a produce ¢

reset trigger
& DT

11

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 numeral or
letter. The line labels of the gated inputs or outputs are prefixed with the same numeral or
letter. Two examples are:

2-Bit Register

IC Symbol Equivalent
——d
a G1 b & —]s
o FE_ P
1 REG e
b ——d c - > b——
1S ——— i3
c—d1s ©
D___

2-t0—4 Line Decoder

—_

o] GJ 2
XY XY r
Jop— 0 ] ap—
S 1 Das
92— , k—@_
J3p— « 2
3 1
a

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

18 General Information



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

Counter with

3—-State Outputs 3~State Buffers
—pC
P UBA
—R
3ST
] cTR
() 1—
ueB
(2) '
(4) 1— )
usC
(8) 1

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

Weighting of Input and Output Lines

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

Weighting of Flip-Flops

When the position of a flip-flop in an array is significant (as in counters and shift registers),
the flip-flop is labelled with its decimal weight. An example is the “Counter with 3-State
Outputs” shown above.
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IR
25 X 2

O
I

0000000000

SWITCH
BLANK SHORTED
.
_E Z AXiS TO U3
BLANK TG 43
DOWN
{ Z AXIS=1.6V

BLANK +8. 2V

18 X 2

18 X 2 25 X 2 10 X 2
—— 1 [ I
g = | G J J ﬁ
TP Tez LeSlig
o o o} o o) ok @c’ﬂ o
T
YI
18 X 2 25 X 2 6 X 2 15 X 2 18 X 2
Item| HP Part |CD|Qty Description
Number
1 |85680-60035( 3 1 |EXTENDER BOARD: A12 RF SECTION INTERFACE
2 |85680-60028| 4 1 |EXTENDER BOARD: 20 CONTACTS; 2 ROWS OF 10
3 |85680-60093| 3 2 |CABLE: 4-FOOT LONG; BNC TO SMB SNAP-ON
4 |85662-60088) 4 1 |PC BOARD; DISPLAY ADJUSTMENT TEST
5 |08505-60041| 7 1 |EXTENDER BOARD; 30 CONTACTS; 2 ROWS OF 15
6 |08505-60109| 8 2 |EXTENDER BOARD; 12 CONTACTS; 2 ROWS OF 6
7 |85680-60034| 2 2 |EXTENDER BOARD; 50 CONTACTS; 2 ROWS OF 25
8 |08505-60042| 8 2 |EXTENDER BOARD; 36 CONTACTS; 2 ROWS OF 18

Figure 7. Service Accessories
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Spectrum Analyzer 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 Special 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 also described in this chapter. The overall block diagram
of the HP 8566B is located at the end of this chapter.

Spectrum Analyzer Overall Troubleshooting 1



Table 1. Troubleshooting Index

Troubleshooting Information Tab Title Volume
or Location
| Center Frequency Tuning RF Section Analog Troubleshooting Block RF
Equations and Phase Lock Diagram '
Diagnostic Functions Spectrum Analyzer Qverall Troubleshooting RF
Digital Storage A3 Digital Storage IF
Display System Spectrum Analyzer Overall Troubleshooting RF
Al Display Section Block Diagram IF
Error Correction Routine Spectrum Analyzer Overall Troubleshooting RF
RF Section Digital (includes A3 Digital Storage IF
INSTR CHECK LEDs) RF Section Digital Troubleshooting RF
Al5 Controller RF
Special Messages Spectrum Analyzer Overall Troubleshooting RF
Sweep System Spectrum Analyzer Overall Troubleshooting RF
A1A1 Keyboard A12 RF Section Interface RF
A3 Digital Storage Spectrum Analyzer Overall Troubleshooting RF
A3 Digital Storage IF
A3A1 Trigger* Spectrum Analyzer Overall Troubleshooting RF
(Sweep System)
A3 Digital Storage IF
A3A2 Intensity Control* A1l Display Section IF
A3 Digital Storage IF
A3A3 Line Generator* Al Display Section IF
A3 Digital Storage IF
A3A4 Memory* A1l Display Section 1F
A3 Digital Storage IF
A3A5 Data Manipulator*
A3A6 Main Control* A3 Digital Storage IF
A3AT Interface*
A3A8 Analog-Digital Converter* | Spectrum Analyzer Overall Troubleshooting RF
(Sweep System)
A1l Display Section IF
A3 Digital Storage IF
A3A9 Track and Hold* Spectrum Analyzer Overall Troubleshooting RF
(Diagnostic Functions) ‘
A1l Display Section IF
A3 Digital Storage IF
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Table 1. Troubleshooting Index (continued)

Troubleshooting Information Tab Title Volume
or Location

A4A1 Video Processor*®

A4A2 Log Amplifier-Detector*

A4A3 Log Amplifier-Filter*

A4A4 Bandwidth Filter Spectrum Analyzer Overall Troubleshooting RF

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 A12 RF Section Interface RF
A15 Controller RF

A6 YTO Phase Lock*

A8 249 MHz Phase Lock* Spectrum Analyzer Overall Troubleshooting RF

All 50 MHz Voltage-Tuned (Diagnostic Functions)

Oscillator

A12 RF Section Interface* Spectrum Analyzer Overall Troubleshooting RF
(Sweep System)
A15 Controller RF

Al4 TCXO Buffer HP 85670A RF

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

A17 Frequency Counter* Spectrum Analyzer Overall Troubleshooting RF
(Diagnostic Functions)
RF Section Digital Troubleshooting RF

A22 Frequency Control* Spectrum Analyzer Overall Troubleshooting RF
(Diagnostic Functions, Sweep System)

A23 RF Converter Spectrum Analyzer Overall Troubleshooting RF
(Diagnostic Functions, Error Correction
Routine)

* Troubleshooting information is also located

behind the tab having the same title as that

listed in this table.
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Special Messages

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

A brief description of each message follows. The troubleshooting information listed is not
meant to be exhaustive. Refer to the appropriate Troubleshooting tab and Troubleshooting
Hints for more detailed information.

[N

Ext Ref

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

Meas Uncal

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

*

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

Oven Cold (HP 85680B only)

Indication that the frequency reference oven temperature is too low. There will be an oven
cold indication normally for about 10 minutes after the line power is initially applied to the
instrument. (The oven is powered and should stay warm as long as the instrument is in
standby.) The time base Oven Mtr output is detected on A24 and the HOVC (High Oven
Cold) signal is routed to the A12 RF Section Interface.

Battery

A warning to the operator that the CMOS memory on A15 Controller has probably lost its
stored instrument states. The warning can only appear at instrument turn-on. If it appears,
the instrument will automatically reinitialize all the instrument states to the instrument preset
condition. Removing the A15 Controller assembly or performing the “long POP” instrument
check (see RF Section Digital Troubleshooting) will erase the stored instrument states and
cause a battery warning to appear at instrument turn-on. If the HP-IB address has been
changed from the front panel, the HP-IB address is also lost.
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275 Unlock
The 275 MHz phase lock loop is unlocked. Items to check are:

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

m A18 275 MHz Phase Lock Oscillator output at A18J3
m 5 MHz input (A11J1) from A1l 50 MHz Voltage-Tuned Oscillator

(VTO) (VTO operation can be verified from the front panel by using (SHIFT) (MKR — CF)
(KSN) which directly counts and displays the VTO frequency.)

u 280 MHz input (A20J3) from A20 Third Converter

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

m Frequency divider, phase detector, amplifier, and lock detector on A8 249 MHz Phase Lock
(249 MHz TUNE voltage on A7TP1)

m A7 249 MHz Phase Lock Oscillator output at A7J2
m A18 275 MHz Phase Lock Oscillator output at A18J1 Oscillator

VTO Uncal

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

VTO tune DACs on A22 Frequency Control (50 MHz TUNE voltage on A22TP9)
Al1 50 MHz VTO output at A11J2

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

YTO Error

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

m YTO tune DAC and drivers on A22 Frequency Control (YTO Tune voltage at A22TP6)

m A23A1 YTO output. (Output can be monitored at rear-panel connector J2, 1st LO OUT,
Tune DAC can be set using (sHIFT) (cF_sTepP size) (KSJ).)

m Pilot RF to IF converter A23
m A9 Pilot Second IF Amplifier and A10 Pilot Third Converter

m A6 YTO Phase Lock, Pilot IF output to A17 Frequency Counter (SHIFT) (PEAK SEARCH)
(KSK)

m A7 249 MHz Phase Lock Oscillator
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YTO Unlock
The YTO Phase lock loop did not phase lock. Items to check are:
m A6 YTO Phase Lock (YTO LOCK voltage at A6TP4)

m Pilot converter chain and comb generator (A23, A9, and A10)
m A7 249 MHz Phase Lock Oscillator output at A7J2

FREQUENCY
DIAGNOSTICS BLOCK

\ MKR 750 MHz
TRACE b REF .0 dBm ATTEN 10 dB ~75.00 dBm

TECTI EXT RE SPECIAL
TNDTCAT TON 10 a8/ hes N sro urboc MESSAGES
\SAMPLE OGE 275 UNLOCK BLOCK
1510000 OVEN CpLD
1251400900 YIO UNLOCK
Y710 EWROR
PILOI IF

ACT | VE /{ 26.116000 |MHz BATTERY
FUNCT ION
BLOCK

SECOND LO __—2nd LO*

SHIFT \
INDICATOR
ll'l[ lll LA B e I | AL T T
| - L
START O Hz STOP 1500 MHz
RES BW 3 MHz VBW 1 MHz SWP 20 msec

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

The Diagnostic Functions are accessible through the blue key on the front panel.
Through their use it is possible to trace many instrument malfunctions back to the functional
block without removing any assemblies. A summary of the Diagnostic Functions follows.
More information on their use can be found in the troubleshooting procedures.

Frequency Diagnostics (SHIFT) (MKR — ReF 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 A15 Controller. For example, following an (INSTR PRESET), a (SHIFT)
(MkR — ReF VL ) (KSR) might display the following values:

387

438

439 - 2
39470
5100000
251400000

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

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

AN e

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

Line 4 contains four different numbers. The first number represents N, the harmonic of

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

Line 5 indicates the frequency to which the A11 50 MHz VTO output has been programmed
to be at center frequency. This is not a counted frequency. This frequency varies from

4.75 MHz to 5.25 MHz for frequency spans greater than 100 kHz and from 2.25 to 2.75 MHz
for frequency spans less than 100 kHz.

Line 6 shows the frequency to which the processor has programmed the Pilot 3rd LO, the
output of the A7 249 MHz Phase Lock Oscillator. This is not a counted frequency; the
processor assumes that the 3rd LO frequency is exactly 280 MHz, so the actual Pilot 3rd

LO frequency is exactly 280 MHz, so the actual Pilot 3rd LO frequency may vary at center
frequency by up to 70 kHz—the accuracy of the 280 MHz oscillator. The displayed frequency
for the Pilot 3rd LO varies from 238.75 MHz to 259.25 MHz.
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Inhibit Phase Lock Flags (sHIFT) (FREE RUN) (KSv) or ST Jumpered T1 on
A15 Controller

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

Sometimes a YTO lock problem at turn-on will prevent the operator from performing a
(KSv) for about the first three minutes. In this case, a jumper can be placed from
A15TP1-9 (ST) to A15TP1-6 (T1). On early versions of the A15 Controller, A15TP4 (STS)
must be jumpered to A15TP1-4 (T1) instead. When is then pushed, the inhibit
phase lock flags function is automatically implemented, and in addition the A17 Frequency
Counter output is ignored. As long as the jumper is in place, the processor will substitute

20 MHz for all frequency counts instead of reading the actual counter output. To enable the
Frequency Counter readings, the jumper is removed after is pushed. If the
analyzer then stops sweeping, troubleshoot A17 Frequency Counter.

Manual DAC Control (sHiIFT) (CF sTEP sizE) (KSJ)

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

Frequency Count at Marker

The A17 Frequency Counter can count the frequency of three different inputs: the Pilot IF,
the Signal IF, and the 50 MHz VTO.

Normally, these counts at the Marker are used to calculate the RF input signal frequency, but
by using the following shift functions, the actual frequencies can also be displayed.
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Count Pilot IF (sHIFT) (PEAK SEARCH ] (KSK)

Counts and displays the Pilot IF frequency. In non-phase-locked modes (spans greater than

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

Count Signal IF (sHiFT) (MARKER/A— sTP size) (KSQ)

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

Count VTO (sHIFT) (MKR — cF) (KSN)

Counts and displays the A11 50 MHz VTO output. This frequency should be 25 MHz

+3.8 MHz. At center frequency, it will be either 5 or 10 times higher than the final VTO
output frequency as displayed on line 5 of the Frequency Diagnostics. For spans greater
than 1 MHz, its frequency remains constant across the sweep; for spans less than 1 MHz, its
frequency varies with the marker position.

As an example, this can be used to check the tuning range of the VTO oscillator as follows:
Use (sHIFT ) (cF sTEP sizE) (KSJ) to set the VT'O Tune DACs to 0 kHz
Use (SHIFT) (MKR — CF) (KSN) to verify the high-end frequency of the VTO
Use (sHiIFT) (cF_sTEP size} (KSJ) and set VT'O Tune DACs to 1012 kHz
Use (sHIFT) (MKR — cF] (KSN) to verify the low-end frequency of the VTO

Sweep Time Measure (sHiFT) (Res BW) (KSF)

This function is used to measure the sweep times (less than 75 s) of the analyzer. By using
KSF to display the sweep generator time, it can be determined if the A22 Sweep Generator

is properly responding to its control settings. A small amount of start-up time (1 to 5%) is
included in this measurement, and it must be subtracted to determine the exact sweep times.
This function is also useful in troubleshooting the A17 Frequency Counter. By setting a

1500 s sweep time and pushing (sHiFT) (REs BW) (KSF), the counter will count a fixed 1 MHz
clock for 25 minutes. This enables a straightforward checking of the mulitplexer, counters, and
bus drivers on A17.

Second LO Shift Control @ @) (KSU)KST)

Three functions can be used to control the 5 MHz Second LO shift, which normally is
automatically switched by the controller depending on center frequency and span. The state
is indicated on the left side of the CRT display. (See Figure 1) The 2nd LO output can be
monitored at A23A3J3.

() (KSU) forces the 2nd LO to shift up (1753.6 MHz)
(@) (KSU) forces the 2nd LO to shift down (1748.6 MHz)

(sHIFT) (SIGNAL TRACK) (KSS) forces the control back to auto and removes the CRT
indication
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Note that spurious responses may appear on the display when the LO shift is being controlled

by (sHFT) (D) (KSU) or (sHED) () (KST).

Trace Detection

Three different sampling modes are used by the analyzer in converting the video signal; these
are positive peak, negative peak, and sample. Normally the analyzer selects the proper mode
for each measurement, but these can be manually selected to verify proper operation. The
mode selected is indicated on the upper left side of the CRT display when under manual
control. (See Figure 1.)

For example, a signal could be expanded to 2 dB/div to eliminate the noise floor, and then, by
comparing a positive peak trace measurement, it can be determined if the gains and offsets of
the three modes are properly aligned. All three should appear the same on a stable, noise-free
signal. When in the noise, the positive peak should display the highest noise peaks, negative
peak mode should display the lowest noise levels, and sample mode should display values
between the positive and negative peaks.

Trace A (KSb) displays positive peaks

Trace A (KSd) displays negative peaks

Trace A (KSe) displays sampled data

Trace A (KSa) returns to the normal automatic detection modes and

removes the CRT indication.

Error Correction Routine

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

Caution must be exercised in interpreting the correction factor data. Wrong conclusions can
be reached by not understanding how the internal program runs. The program assumes that
the input signal level is —10 dBm. Any error in this level will translate to the correction
factors. Thus the Amplitude Accuracy test should be performed first. The
internal program runs in the LIN mode while is in 1 dB/LOG mode. Thus large
offsets in LOG/LIN offset (lines 1 and 14) will cause errors in the data.

10 Spectrum Analyzer Overall Troubleshooting



REF .02 dBm ATTEN 12 dB

.24 dB
-.61 ¢B 1
35 NE 3
-.25 ¢§IB 5 Hz

-.22 ¢B 10 |Hz
=21 fiR 55 1H7
-.31 @B  -275 Hz
-.21 @B 559 Hz

-.51 48 -13.500 KHz

-.4@ §8 -5|000 kHz
~.37 48 32{200 kHz

-.12 uB

CORR'D .98 d

g

N
10101

q

—o-
-
]
Py

B —.iELdB .DF d8 .p2 dB |12 oB

START Hz STOP 1522 MH:
RES BW 3 MHz vVBW 1 MHZz SWP 2@ msec

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

Line Parameter Specification Troubleshooting
Information
1 |[LOG and LIN scale, BW <100 kHz |+1 dB typical |A4A3/A4A2
2 |RES BW = 10 Hz** +1 dB*
3 30 Hz**
4 100 Hz** A4AT/A4A6/A4AS
5 300 Hz**
6 1 kHz
7 3 kHz + 0.5 dB*
10 kHz
9 30 kHz
10 100 kHz A4A8/A4A4/A4A6
11 300 kHz
12 1 MHz *
13 3 MHz +1 dB*
14 |LOG and LIN scale, BW > 100 kHz | &1 dB typical |A4A3/A4A2
15 |2nd local oscillator frequency shift [+1.0 dB A23
16 {30 dB Gain A4A3/A4A2
17 |20 dB Gain LIN operation only +1dB A4A2
18 [10 dB Gain A4A3
19 |50 dB step gain errors
20 |40 dB step gain errors
21 |30 dB step gain errors
22 |20 dB step gain errors +0.6 dB A4A5
23 (10 dB step gain errors
24 |0 dB step gain errors
25 |—10 dB step gain errors A4AS8
26 | —20 dB step gain errors
27 |offset error 2 dB/LOG +0.5 dB
28 | offset error 5 dB/LOG "1£0.5 dB Ad4A1
29 | offset error 10 dB/LOG +0.5 dB
30 |RF attenuator correction factor ABATI1
* Specifications for all Resolution Bandwidths are referenced to the 1 MHz Resolution Bandwidth.
The frequency error terms are for error correction only.
**These parameters are not used by the HP 8567A.
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Sweep System Circuit Description

The HP 8568B and the HP 8567A Spectrum Analyzers’ sweep systems consist of the following
modes: '

Continuous Sweep; Free Run Trigger

Several different assemblies are involved in the sweep system. A sweep generator portion

of the A22 Frequency Control generates the 0 V to 10 V sweep ramp. The ramp converter
on the A3A8 Digital Analog Converter and the Digital Storage Processor digitize this ramp
into a 10-bit sweep address. When the sweep address reaches the marker address, the Digital
Storage Processor outputs a RSHS (Low = Reset High Sweep) pulse. This signal resets the
High Sweep flip-flop on the A3 A1 Trigger assembly. HSWP (High Sweep) goes low and the
current source charging the sweep capacitor on A22 is shunted to ground, stopping the sweep
ramp at its present value.

The negative transition on the HSWP line generates a service request on A12 RF Section
Interface, forcing LSRQ low which sets LSTP (Low Stop) high. This “wakes up” the A15
Controller. The Controller then reads the sweep address from the Digital Storage Processor.
If it corresponds to the end of the sweep, the A15 Controller outputs a sweep reset command
to the sweep generator on A22, resetting the sweep ramp to 0 V. After all service requests
have been handled (LSRQ is high), the A15 Controller starts the sweep by issuing a set
HSWP command to the A3A1 Trigger. The A15 Controller then issues a stop command to
the A12 RF Section Interface assembly that forces LSTP low, stopping the Controller. After a
500 us delay on A3A1, HSWP goes high, the sweep ramp starts, the Digital Storage assembly
starts digitizing the ramp, and the front-panel SWEEP LED turns on, indicating that a sweep
is in progress.

Frequency Count at Marker

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

Spectrum Analyzer Overall Troubleshooting 13



Sweep System Troubleshooting

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

Isolate the Sweep Generator

Disconnect the ramp from A3A8J1 and jumper A3A8TP1 to A3BA8TP2. This forces the
ramp comparator output high. The Digital Storage should continue to process data and
increment the sweep address. The HSWP light should be flashing and HSWP should have
an approximately 16 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 and A15 Controller, A12 RF Section Interface, and A3A1 Trigger
assemblies are operating properly. Suspect the sweep generator on A22 Frequency Control

or ramp converter on the A3A8 Analog Digital Converter. To further isolate the sweep
generator, reconnect the sweep ramp to A3JA8J1 and remove the jumper. Set the sweep time
to 1 s and press the single sweep key. The ramp waveform will start at greater than 10 V, go
to 0 V when single sweep key is pressed, and ramp back up to greater than 10 V. If the ramp
waveform is correct, check the A3A8 ramp converter. Otherwise, check the sweep generator on
A22.

Isolate the Phase Lock Service Requests and Frequency Counter

Jumper A15TP1-9 (ST) to A15TP1-5 (T1) and push (INSTR PRESET). This causes the A15
Controller to gate out all phase lock errors and to ignore the A17 Frequency Counter output.
(20 MHz is substituted for all frequency counts.) The system should now sweep repetitively,
although the frequency will not be accurate. If the system stops sweeping when the jumper is
removed, troubleshoot A17.

See Diagnostic Functions for a more detailed description of this function.

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

With the sweep ramp disconnected from A3A8J1 and A3A8TP1 jumpered to A3A8TP2, check
RSHS output for the presence of a 60 ns low pulses. If present, check A3A1l. If not, check the
Digital Storage Processor.

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

With the A15TP1-9 to A15TP1-5 jumper in place, check the LSRQ output. It should be high.
If it is not, find out which input is requesting service.

See A3A1 Trigger Troubleshooting Procedure

Note that the A3A1 assembly also generates and controls the fast sweep timing (sweeps less
than 10 ms).
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RF Section Analog Troubleshooting

Center Frequency Tuning Equations and Phase Lock
Troubleshooting

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

Figure 1 shows a simplified block diagram of the assemblies involved in setting the center
frequency. The HP 8568B and HP 8567A have two tuning modes. For frequency spans greater.
than 1 MHz, a method called lock and roll is used. Basically, this involves phase locking the
analyzer at the center frequency only during the retrace period of a sweep. A more thorough
description of this technique is included in the A6 YTO Phase Lock Troubleshooting. For
frequency spans of 1 MHz and less, the analyzer is phase locked during all of a sweep.

The equation for center frequency is

fer =20MHz N+ fp;00 — fypo — (9 — M +.125P) - fipp — fip

where
fcr = Center Frequency
fpior = Pilot IF-frequency. Use KSK to count. Range is approximately 8 MHz to 32 MHz.
fyro = 50 MHz VTO frequency divided by either 20 (for frequency spans of 100 kHz or less),

or 10 (for spans greater than 100 kHz). KSN counts the 50 MHz VTO frequency
divided by 2. The range is 25 MHz +3.75 MHz.

frer = 4 MHz

fir = Signal IF frequency. Use KSQ to count.
N = Harmonic for 20 MHz comb to which analyzer is locked. KSR displays

value of N which varies from 2 to 89.

M, P = Divide number used by A8 Phase Lock assembly. KSR displays values.
M varies from 0 to 5 while P varies from 0 to 7.

As an example, these values are used following an (INSTR_PRESET).
fpiLor = 20 MHz

fyto = 5.1 MHz
N=39,M=4P=7

Substituting these values into the equation:

fep =20MHz -39 + 20 MHz — 5.1 MHz — (9 - 44+ .125.7) - 4 MHz — 21.4 MHz = 750 MHz

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

Lock and Roll Tuning

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

Phase Locked Tuning
In the phase locked mode, the sweep is derived from the 50 MHz VTO.

This causes the 249 MHz loop to sweep. Because the Pilot IF is exactly 20 MHz, the 269 MHz
(loop) and the 249 MHz loop are always 20 MHz apart. The Second LO is switched between
1748.6 MHz and 1753.6 MHz to eliminate crossing spurs. For center frequency of 0 to 2.49
MHz, it is 1753.6 MHz, it is 1753.6 MHz. It goes to 1748.6 MHz for center frequency from
2.50 MHz to 7.49 MHz. This pattern of switching every 5 MHz is repeated to the highest
center frequency of 1500 MHz. The state of the Second LO is indicated by the last digit in
row 4 of KSR.

Marker Modes

When the Marker mode is selected, the analyzer does the following: first, the center
frequency is determined. In the mode, the Signal IF is not counted but 21.4 MHz is
assumed by the Controller. Because the Marker is a display marker, the position of
the marker on the display is determined after the center frequency is calculated. By knowing
that the display consists of 1000 points and the programmed frequency span, the Controller
calculates the offset between the center frequency and the marker. The frequency span
accuracy is the major cause of error in the readout accuracy of the Marker mode.

FREQ COUNT

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

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

a. 20 MHz

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

b. 4 MHz, 500 kHz, or their multiples
Check the A8 Phase Lock assembly for proper operation.
c. 21.4 MHz

This occurs in mode if the Signal IF frequency is not read by A17. Check
coaxial interconnect cable, A4A2 Log Amplifier-Detector in the IF-Display Section, and
Al7. .

Phase Lock Loop Troubleshooting
If one of the phase lock error messages appears, a loop has fa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>