Model 835224

Servive

SECTION Vill
SERVICE

8-1. INTRODUCTION

8-2. This section provides instructions flor
troubleshooting and repairing the Model
83522A RF Plug-in. Information includes cirguit
descriptions, troubleshooting procedures. block
diagrams. schematics, and component location
maps for each printed circuit {(PC)} board

assembly.
WARNING

Adjustments or repairs inside the A350AS
B3A522A with tha top or bottom cover
removed and the ac power connected
should ba avoided wheanavar possible. Any
procedure raquiring a cover to ba removed
from the instrument and ac power can-
nacted tc tha mainframe SHOULD BE
PEAFORMED ONLY BY QUALIFIED SER-
VICE PERSONNEL WHO ARE AWARE OF
THE HAZARDS INVOLVED. With the ac
powar cable connected to the instrument,
the ac line wvoitage is prezant on tha
tarminals of the line power moduls on the
raar panal and at the LINE power switch,
whethar the switch is ON or OFF. The ac
line vokags on these terminals cen, if
contacied, produca fatal mlactrical shoch
¥You must eslso ba nware that capacitors
inside the instrument may remain charged
evan though the instrument has bsan
disconnacted from its ac power source.

Aster you heve completed s repair. check
the irstrument carefully to make sura all
safaty features are intact and functioning,
and that all protective grounds ara solidly
connactad.

8-3. SERVICE SHEETS

&4, Each service sheet pertains to a specific
assembly. Service sheets are arranged in assem-
bly number order. Table 8-1 provides a Service
Sheet Index.

8-5.  Service Sheets fold out and up to facilitate
access to relerence material. Biock diagrams
appear on the fold-down apron. Component
location maps, PC board pin-edge connections,
and pertinent oircuit information {e.p. wave-
forms} are found on the fold-up apron of the
service sheet, with the schematic directly below.
A cirouit descnplion with assembly level trouble-
shooting is located on the pages immediateiy
preceding the service sheet,

8-6. SCHEMATIC DIAGRAM NOTES

8-7. Figure 8-1, Schematic Diagram Notes,
provides definitions to schematic symbols.

8-8. MNEMONICS

&0 Table 8-13 alpbabehically lisis and defines
all 83522A signal mnemonics, references the
point-to-point distribution of each signal to and
from the PC board sockets and the cable
connectors on the Al Motherboard assembly.
and identifics the signal source. This table 1s
located on the A0 Service Sheel.

8-10. SERVICE AIDS

8-11. Twa Extender Cable Assemblies. HP
Part Number 08350-60034 (64 pin) and 0R350-
60035 (17 pin), are designed to power the RF
Plug-in when it i1s removed {rom the #3504
Sweep Oscillator for troubleshooting, These
service aids are recommended for convenience
in servicing the 835224,

8-12. A 44-pin extender board (HP Part No.
OB350-60031) 15 available 1o allow access 1o
prinied circwit board assembly components
while maintaining elecirical comtact with the
plug-in. This and other service aids are refer-
enced in Section i, Table 1-3. of this manual.
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Model 83522A

Service

BASIC COMPONMENT SYMBOLOGY
R.LC Hesistance s in otang, — Pun Eddge Comneonnr - FET: Field Efteet Toan
INCUCEANGE 15 i micro- mutput of PC boand, Qq/ slen {M-channel).
henres, caIacitance is
i icrrlan s " FTHE irear I A
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Transistor PHP
Encioses Tromt panel Indicates a plug-in
— designation, '( é connectign,
= Electralytm Copracitor.
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. tlesigaatian, —o— machanical connmectuon. — Toroi: Magrete core
. Indwc Lo,
____ Cocuwit sssembly border. Cannechion symbal in-
lire. é cheating a male con- —e
-
aection. T Dperational Amplilier,
o Cirher agsambly border- T
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arirg low.
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Figure 81,

Schematic Diagram Netes (1 of 3)




Service Model R3522A

INTEGRATED CIRCUIT SYMBOLOGY

Schenive Trigger: The gate ol the Schmitt A
Trigaer switches an diflerent paintg for -Clh-t C g . .
77 . o ounter: Binary-weighted reqiziers cound
—rﬁ‘*- positive - and negative-poing signals. The M an 1he lalting edge of each clock pulse.

- dilterence between the positive snd neg. ) 2} Active thighh R clears all registers

ative threshiolds 15 defined az hysteresis 43 1 4 4 )

wiliage, Rl

[ ap

3S4ate Buffer; Three States:

. "\9__ . Enable (EN] Inpul low: High impedence _ .
- putput. I aer N
PR Enatile input high: Qutput = 0o { ower saz Oigival to Anglog Converter (0ACH:
Qdutput = 1 1 e - Provides a scaled current oulput (1,1,
ik the product al ¥ . and the frachonal
1 | binary input;
LR | 14 240 4N 1z
Dara Flip-Flap: 3et {5k and Reset (R} are v Ll O:y2 U0 L o?
giynchronous controls. Active 5 sew the e ! The product of ¥ 5. and complement al
naninverting autput high and the inverting L the binary inpul appears at | .
a7 output {0—1 low; active R resets both %
s outputs. When 5 and R are bolh ingctive,

the owtputs remain latched i (he last
state. An active clock {— ) enables the
D anput, al which time the noninverling
output = 00, and the invering owtpul

Decoder; The bogic staves of the three sek-
ect lines A B and C, and the thiee enable
inputs (EN), determine which ane of the
gight auiputs will be decoded, The sei-
ected oulpul will be law, while all others
are high.

LalEr mLe

Control Block: Allcontrolling inpuls {galas,
tlocks, wnhibits, etc b connect to the con-
C tral lock,
~ Elements: Can be one or more ol any Mogic
Funcrion {flip-flop, couner, gale, A AM,
etr.]. Data inputs are on the lefr side of
I - elemenl, data gutputs oo the night,

Lewinl,

— 1
7] i i Random Access Memary [RAM}:
g % Binary addresses (A0 ro A9) access one of
-5 , 1024 registers in RAM, When G135 high,
- :E ® bits appearing ar DO to L‘J.':Ewt:u L -;I]rinen
—_— m 1y the addressed lpcation [AD to A3
2 ] .:,g: When G2 iz low, bits appearing 31 00 1o
| ! i 03 have been accessed from the addressed
! r [ocation.
e Analog Switch: Control lines 1 and 2 1 Auw [
FLn decode 10 selecy one ol four inguts. G1, -3 :; A
il high=enzble. T
el 3 ot
| oall 1352

Figure 81 Schematic Diagram Netes (2 of 3)
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Service

FUNCTION LABEL ABBREVIATIONS

= Addear < Ogen Callectar LEC Light-Emitzing Qigde
Ai>~ AmplifigrfButier '_L_ Monostablz Multivibrator MUX  Mubtiplexer
J Schmitt Trigger BCOD Binary Coded Dacimal RAM Randam-Access Mamory

A AND CTR Caunter REG Register

=1 R AL Digital-to- Anelag Converter ROM Raad Only Memory

=1 Exclusive OR FF Flip-Flgp RFG Rotary Pulse Gensratar

X=¥  Encoder, Dacoder ;o (nputfQutput

LINE LABEL ABEREVIATIONS

CK,.C  Cleck Input M3E Mast Significant Bit T Trigges input [Manostabla)

I} Gata or Oelay nput {Flip-Flog a Qutput WA Write

EN Enable a Not & Complemant of O +1 Caunt Up

F 3-5tate Enable Input R Aeset or Claar Input -1 Count Down

G Gating Input RO Read 35T 3-State [placed by function}

L38 Least Significant Bit 5 Set nput

Figure 8-1. Schematic Diagram Notes (3 of 3}
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8-13. TROUBLESHOOTING

I CAUTICON

Improper mathods of discharging the —40
Volt supply moy result in damage to tha
instrumant. Aafar to the B3ASCA Sweep
Qscillator Operating and Service Manual
for thase procedures.

#-14  Troubleshoonng 1s generally divided into
two maintenance levels in this manual. The first
level isolates the problem to a circuit or
assembly. SELF-TEST (described in paragraph
$-16) together with the Overall Block Diagram
and Troubleshooting hints. helps to isolate the
problem source to a particular assembly,

8-15. The sccond maintenance level isolates
the trouble to the component. Operator-mitiated
tests, schematic diagrams. and circuit descrip-
tions for each assembly aid in troubleshooting
to the component level

8-16. SELF-TEST

8-17. 8330A soltware provides microprocessor
and operator-initiated checks. These checks
verify ithe proper functiening of the majority of
the 83504 and B3522A digital circuitry and a
portion of the analog devices.

B-18. Whenever the 8350A 15 powered N, or
the front panel TNSTR PRESET pushbutton
is pressed, instrument SELF-TEST is initiated.
Insirument SELF-TEST checks a number of
circuits in both the 8350A and the 83522A. If a
failure in the 83522A 1is detected during SELF-

Model 83522A

TEST. error code EOD will be displayed. Table
§-2 lists other error codes associated with the
83522A RF Plug-in.

8-19. [{ the front panel displays an error code,
refer to the Overal! Block Diagram and Trouble-
shooting section. This scction will help the
operator to detine the problem area.

8-20. OPERATOR-INITIATED TESTS

$-21. The B330A microprocessor SCrvices
several operator-imitiated tests of the 835224 10
check functions which are not exercised dunng
SELF-TEST. The tests may be initiated by
making the appropriate key entry indexed in
Table 8-3.

8-22. Access to most of the ¥3I32IA digiial
circuitry can be achieved through local pro-
gramming with the following key eatry
commands:

Kay Entry

SHIFT ¢ 0 MI *
{enter hex address)
M2 (enter data: bwo hex
digues}
Hex Data READ M3
Hex Data Roiation M4
Wit
Hex Address M5
Fast Read

Function
Hex Address Entry

Hex Daita WRITE

*To address a different location, press M1 and
enter the new address, or use the increment or
decrement keys + W (o step to the new
address.

Table 8-2, FError Codes Associated Wich 833224

Error Cade Circuit Tested
E0O! Addresses 335324 ROM and reads Check Sum back to 8350A.
Eoso Erroncous Front Panel Pushbution Flag,
EDS| Erroneous Eront Panel Pushbution Code received by 8350A Microprocessor.
EQ52 Chevks for Timer failure in A3,
E033 Checks PIA circuits in A3,
NOTE
Error eodes EOS0 through ED99 are reseeved far the RF Plug-ins
however, not all are used,

8-6
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Tuble 8-3 Operator Initiaced Self Test Rontines Avadilable

Data Eatry Test Assembly* Test Point for Wavefarm
SHIFT 30 Power Level DAC Ad A4TFZ
SHIFT 31 Power Sweop DAC AS ASTRE
SINFT 52 Scale/Offvel TACS A AGTP1/AGTE?
SHNFT 53 Address Deeoder; checks major address decoder lines Al AZUG, AJUT, ALY ASLILE
SENET 54 Address Decoder: checks individual board addrese decoders | Ad, A3 Af, Address Degoders
AT. ARt

SHIFT 33 Toteerapt Controb Al A3U4-38

*Heler wo troohlesioting procedure of the appropriate assembly for wavelorms and detailed procedures.

+The address decoder lor the AS Sampler is on the A7 Marker Assembly.

By entering the Hex address location of a
specific device, that device can be exercised.
{Addresses are supplied next to the mnemonic
on each schematic. Also, cirgmit descriptions
usually include Address Decoder Tables to
define the addresses used on that particular
assembly.) A hex address entry must be madce
prior to any of the following:

NOTE

Before addressing an B3522A component,
detarmina whather or not the 83504
micraprocessor can READ or WRITE to that
particular davice. The majarity of 835224
digital integrated circuits do NOT have beth
READ and WRITE capabihities.

& HEX DATA WRITE. M2 . ailows the
operator to write any combination of hex
data bviles to ihe addressed device, The
outputs can then be checked o see if the
device is functioming properly.

& HEX DATA READ. M3 . aliows the
operator to read the outputs of an addressed
device.

& HEX DATA ROTATION WRITE, M4 .
strobes a 'l (high state} through a column
of zeroes (low states) to the addressed
device, In effect. Hex Data Rotation Write

15 a rapid WRITE mode. exercising the
addressed device in real tme. The micro-
processor inputs the data continuously,
without servicing interrupts from Lhe rest of
the instrument. Latch enable lines, inputs.
and outputs can be checked in this mede.
Figure 8-2 illustirates the appropriale
waveforms.

® HEX ADDRESSED FAST READ. M5 |
provides an operator-initiated check for
verificanon of the data bus, in which the
addressed device is clocked in real time.
Lateh outputs can be traced lrom the
anboard location back throuh the data bus
to the microprocessor. At each buller, verify
TTL level response (o the enable pulss.
Enatle line waveforms are shown in Figure
B-3

8-23. HEXADECIMAL

8-24, Hexadecimal is the number system used
to locally address the 8350A and 83322A logic
components. Available operator initiated seif
test roulines are indexed in Table 8-3

8-25. The hexadecimal system uses 16 dugits: O
through 9 and A through F. Since 16 is the
fourth power of two, four-bit binary numbers
can be expressed with one hexadecimal digit,
making local programming easicr. Table -4
provides hexadeeimal conversions to binary and
decimal equivalents.
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Table 8-4.  Hexadecimal Egquivalents

Hexidecimat Binary Berimal
0 10500 §]
I {001 |
2 noia 2
3 ool 3
4 010 4
5 o A
& arig 2]
7 Gl 7
by [ELE] H
u ({31 '
A 1o 1)
b 1311 Il
8 11400 L2
d IRt |3
B 1110 I4
F 1111 15

8-26. When the B350A is in the Hex Dala
WRITE mode (refer to paragraph §-22). several
fronl panel keyboard pushbuttons function as
hexadecimal digits. Figure ¥-4 illustrates the
DATA ENTRY keyboard with the hexadecimal
digits assigned to each pushbutton.

(&) @7

= &

&) .

) @00 @,
! 1

Figure 8-4. Hex Enfry Kevs

8-27. RECOMMENDED TEST EQUIPMENT

8-28. Test equipment required 10 maintain the
Model 83522A 15 lListed in Section [ If the

Service

equiprmient listed 3 not available, egquipment
that meets the minimum specifications shown
may he substituted.

8-29. REPAIR
8-30. Module Exchange Program

8-31. This instrument may be quickly repaired
by replacing a defective module with a restored-
exchange module. To support the module repair
concept, Hewlent-Packard has set up a module
exchange program.

8-32. The procedure for using the module
exchange program is given in Figure 85 When
yol locate the deflective module, order a
replacement moduie through the nearest
Hewlet-Packard sales oflfice. The restored-
exchange module will be sent immediately
directly [rom a customer service replacement
parts center. When you receive the exchange
module, return the defective module in the same
special carton in which the cxchange module
was received. DO NOT return a defective
module to Hewlett-Packard until you receive the
exchange module.

8:33. If you are not going 0 rceturn the
defective module to Hewlent-Packard, or if you
are ordering a madule for spare parts stock, etc..
order a new module using the new module part
number Listed in Table 6-3.

&34, The Hewlett-Packard module exchange
program allows you to obtain a tully tested and
guaranteed restored-exchange module at a
reduced price. {The reduced price is contingent
upon return of the defective module to Hewletr-
Packard) Assemblies available for module
exchange are listed in Table 6-1.

8-35. Replacing YIG Osciliator A12 or YO
Driver AB

&36. Each YI1G Oscillator requires a unique
set of six resistors to be installed in YO Diriver
Ab lor proper Yi( coil drive. The value of these
resistors 15 documented on a label atizched to
the side of the ¥3322A near the BF section, I Aé
15 replaced, these six resistors (ABRI, A6R3.
ASR3R, AGR3IS, AGR40, and AGR41} must he
removed from the old board and installed on the
new board. Alse. i YIG Oscillator A2 s
replaced. the six new resistors shipped with the

§-9
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The module exchange program described here s a fost, efficient. econamical
mothod of keeping your Hewlett-Packard instrument in service,

Locate defective module
wiing troubleshooling pro-
cedures and service sheels
in 1his manusal.

Restored-exchange  modubes are

shipped nowidually m boses Lhe
Insiall the replacement this. In addition 10 the circuil
ls a replacement module YES . module. Keep the de- module, the bax conlans:
an hand? lective module for re- Module repair eporl
turn 1o HP. Return address |abel
Tape tor resealing hox
NO be o
Order restored-gxchanpe
Order  restored-exchange madule fram HP, Re-
module from HP, Refer Lo fer to the Replaceable
tha Replaceable Pans Sec- Parts Section for part
tiom for part numbers. -
{pen box carelully - ot will be wsed
(o return delective module (g HP.
Complete regar report. Plage 11 and
defective module in bow. By sare fu
remave  enclowed  return address
label,
Swwan repiacement module Putr  restored-exchange
and defective module. module in spares stock.
4
Aeturn delective module Heturn defective mod-
10 HP. wle to HP,
Seal box with lape prowded. Inude
US A", stick preprinled  vefurn
address label over label alrgady on
hox, and return box to HP Cursde
154, do not use addeess lahef
ingtead, address box tu the nearest
SHIP paws proetage on boeses moubed HF office.
n 'y A
Figure 8-5.  Module Exchunge Procedure




Model 335224

oscillator must be installed on Ab in place of the
old resisters. (In some cases, some of the
resistors may be deleted, depending on the drive
requirements of the individual oscillator.)

B8-37. Rear Panel Connector Replacemsnt

B-38. When replacing rear panel connector P11,
connector P2 also must be partially removed o
remove Pl from Lhe rear pancl castng.

8-39. When reassembhing rear panel conmec-
tors PL and P2 into the casting. alignment is very
critical to ensure proper interface with the

Service

mating 8350A connectors. Align the center of the
attaching bolts with a steel rule and tighten 1n
place 1n accordance with the placement drawing
in Figure §-6.

8-40. AFTER-SERVICE PRODUCT SAFETY
CHECKS

g-41. Visually inspect the interior of the
instrument for any signs ol abnormai internally
generated heat. such as discolored printed
circuit boards or components. damaged insula-
tion. or evidence of arcing. Determine and
remedy the cause of any such condition.

| | \D:TUM
' | I ™
@ .. Alin
(? é L |-- snin
5 3l M
Il [
|
al
Al
| \(%J | - 340
Q O\
@ O 335,

Figure 5-6.

Rear Panel Connector Alignment Diagram
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835224 RF PLUG-IN SIMPLIFIEQ BLOCK DIAGRAM DESCRIPTION

The operating principles of the 83522A RF Plug-in are descrbed in two levels,
The Functional Block Diagram Description describes major functional areas of
the instrument. The Troubleshooting Block Diagram Description discusses the
theory in greater depth. and outlines the breakdown of functions among the
various ionstrument assemblies.

FUNCTIONAL BLOCK DIAGRAM DESCRIPTION

The HP Model 835224 RF Plug-In. used with the 8350A Sweep Osciliator,
covers the 0.01 10 2.4 GHz frequency range with +13 dBm of leveled RF power.
[nternal crystal markers. at 1, 10, or 50 MHz intervals, are available to produce
Z-axis intensity markers or | dB amplitude markers vp to 2.4 GHz (below | Ghz
for the | MHz markers}. In addition to internal leveling, external detectors or
power meters can be used to level the RE power. Furthermore, the 83522A can
sweep power propoertional to either frequency or sweep.

The 83522A can be broken down into five functional sections:

Diigital Control and Front Panel
Frequency Control

Power Control (ALC)

Marker Generation

RF Section

The functional description for ¢ach of these five functions is described briefly
below.

Digital Control/Frant Panal

The entire 835224 is digitally controlled by a microprocessor in the Model
8350A. It must be emphasized that nearly all functions are commanded by the
8350A: very few activities take place without microprocessor intervention.

The Digitai Control section of the 83522A is the focal point of ail
communication between plug-in and 8350A It receives commands ordered by
the microprocessor along the 8350A’s instrument bus. Once 1o the 835224, these
commands arc decoded and routed to the appropriate part of the plug-in to
control virtually every capability. The Dagital Control section also contains a
biock of Read Only Memory (ROM). which provides the microprocessor with
the constants and program software tailored to the plug-in. The Digital Control
section, then, is the “control center™ for the entire plug-in,

The Front Panel Interface is the communication link between the Front Panel
displays or controls and, via the 8350A microprocessor. the rest of the plug-in. [t
receives and stores information to be presented by the numerical display or
annunciators through the Digital Control block. and continuouwsly refreshes the
display. It also receives the user’'s commands through the Front Panel
pushbuttons and Rotary Pulse Generator (RPG}, and sends them back through
the Dhgital Control block to the 8350A microprocessor. Certain analog signals,
such as FRE(Q) CAL. pass through the Front Panel Interface to the appropnate
part of the B3522A,
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Frequancy Control

The Frequency Conitrol block 15 responsible for converting the tuning ramp
(YTUNE) from the 8350A Sweep Oscillator into a drive current controlling the
YIG Oscillator (YO) frequency. The tuning voitage is digitally scaled and offset
to yield a voltage proportional to the YO's frequency. A delay compensation
signal 1s summed in with the scaled tuning voltage to compensate {or response
delays in the YO Lastly, low-frequency components of external frequency
rmodulation (FM) are filtered and ziso summed in to produce z total YO control
voltage. However. the YO 1s curreni controlled, so a Cusrent Dniver converis the
conirol voltage to a drive current for the YIG Oscillator.

The high-frequency FM components canno! be summed in with the drive
current due to the limited dynamic response of the YO's main tuning coil
[nstead, they are filtered off and sent to a separate coil built into the YO to allow
smaller but faster lrequency modulation.

The Sweep Interrupt block, vsed in other multiband RF plug-ins, monitors the
tuning voltage (VTUNE) when the RF plug-in is performing a sweep requiring
multiple bands. When a tuning voitage corresponding o the end of the band is
sensed, these circuits temporarily stop the sweep ramp and interrupt the 33504
microprocessor. The microprocessor then prepares the plug-in for the new band.
including new scaling and offset values, and continues the sweep. This portion
of the frequency control circits is not used in the 835224,

Power Levaling {ALC)

The Power Control circuits determine the RF output power level. and ensure
that the power i1s consiant across the sweep. A [eedback loop detecis the RF
power level, compares it with a reference voltage, and adjusts a PIN modulator
in the BF path to correct for amplitude errors.

The power level i1s digitally programmed from the 8350A Sweep Oscillator. A
scaled sweep ramp to provide the power slope or power sweep function i1s added.
yielding a reference power level,

An RF detector provides a voltage proportional to the actual RF power level.
This 1s then compared (o the desired reference power level voltage to produce an
ercor voltage, The error s then amplilied to dove a PIN modeiator and correct
the cutput power level.

Marker Ganeration

The Marker Generation circuitry produces markers at 1, 10, and 50 MHz
intervals for RF frequencies up to 2.4 GHz (below 1| Ghz for 1 MHz markers).

A coupler sampies the RF from the frequency RF path. This is combined with
the frequency comb of a crystal escillator 1o produce "marker birdies™ when the
BE [requency 13 an integer multiple of the crystal oscillator frequency. The
birdies are then discriminated to produce centered marker pulses of uniform
width. These pulses can be routed to the ALC loop to produce amplitude
markers, or sent to the 8350A Sweep Oscillator to provide Z-axis intensity
markers.
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AF Section

The RF Secuon includes the high-frequency microcircuits and their bias
components which produce, ampiily, and control the amplitude of the RF
output,

The 0.01 10 24 GHz [requency range 1s coverced with a YIG Qscillator (YO) as
the tunable source. A fixed 3.8 GHz oscillator 15 used o mix down the YO
output. thus covering the (L,0] to 2.4 GHz range.

A dircctional coupler with a detector senses the RE power ievel and sends a
voltage 1o the ALC eircuiis for internal power leveling. Ancther coupler samples
the output for use in the Marker Generation circuits.

In Opuon 002 1nstruments. a programmable step attentuator is included 1o
provide up to =70 dB of additional sulput pewer control range.

DETAILED BLOCK DIAGRAM DESCRIPTION
DIGITAL CONTROL/FRONT PANEL
A3 Digital Interface

The A3 Digital Interface Assembly acts as the 835225 distribution center.
receiving digital commands from the 8350A Sweep Oscillator and routing them
to the appropriate assembly within the plug-in.

The Buflfer receives the digual control {including timing), data, and address
signals (rom the 83504 Sweep Oscillator's instrument Bus, The control and
address lines are uni-directional and pass only to the plug-in. whereas the data
lines arg bi-directional and carry information both 1o and {rom the plug-in. A
single buffer returns the plug-in NMag (L PIFLG) 10 the 8330A, indicating that a
plug-ia front-panel key was pushed.

The Address Decoder provides the major control lines which eventuaily direct
data to the correct part of the plug-in. Address and control lines are decoded to
produce “enable lines™: mwo for ROM. three for the Configuration Switches/
Interrupt Conirol; five for the Front Panel; and two for the remainder of the
plug-in assemblies.

The ROM (Read Oniy Memory} stores program software and constants used hy
the ¥350A microprocessor while exccuting routines dedicated to the plug-in.
Tweo address decoding lines plus twelve address lines select the bytg of data to be
sent back to the 83504,

The Cenliguration Switch/Interrupt Control circuits serve a dual purpose. The
Configuration Switch encodes information abowt the plug-in (including
frequency range. power, etc.). options used. and certain user-defined parameters.
During INSTR PRESET and power-on, the switch positions are read by the
8330A microprocessor. then used to display the correct lrequencies, markers,
power, and other parameters which vary from plug-in to plug-in. As Interrupt
Control, the circuits monitor the L SIRE line, and send an interrupt (L PITRQ)
to the 8350A to begin the bandswilch in moit-band plug-ins. Durnng
bandswitch, the Interrupt Control is programmed 1o count down time intervals
specified by the microprocessor. At the end ol these intervals, the L PI[RQ line
1% again activated to notify the $350A that the time interval has elapsed.
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The RF Plug-in Interface buffers the data and address lines for use therovghout
the rest of the RE plug-in. The data bus is bi-directional. so that the 8350A can
read information Mmom the A2 Front Panel interface and A6 YO Drnver
assembhies, The control lines. which complete the miernal bus, come directly
from the Address Decoder. This internal bus sends contrals messages and data
for DACs to Digital Interface circuits on each assembly. These digital interface
circuits are cssentially buffers between the digital and analog circuits

A2 Front Panel Interface
A1l Front Panel

NOTE

Due to their strong functionel intarrelation. tha AZ Front
Panel Interface and A1 Front Panel assemblies are distussed
tagethar.

The A2 Front Panel Interface and Al Fronl Panel assemblies are primarily
responsible for displaying the status and power level of the RF plug-in. and
transmitting pushbution and RPG commands back to the B3IMA Sweep
Oscillator for processing. Front panel analog adjusiments. and the analog
IV/GHz rear-panel output. arg also processed on these assemblies.

The Keyboard/Display Interface performs two functioms. As a Keyboard
[nierface, it sirohes the columns of the Pushbution Switch Matrix, while sensing
the row lines, When a Key 1s pushed, the row hine tracks the strobed column dine
corresponding 1o that key. The Keyhoard Interface detects this, sets the FLAG
line to alert the microprocessor, and transmits the encoded key information
back to the 8350A for processing. As a Dhisplay Interface. the same column
strobes are buffered and used to drive the digits of the Power Display. While a
digit is enabled. the appropriate seven-segment data, stored 1nside the Display
Interface, 1s buffered to drive the segments. The scanning is done at a lasi rawe o
avoid flickering

The Annunciater Interface stores data to drive the LED Annunciators which
display the status of various lunctions. Two special annunciators — MARKER
and UNLEVELED — are not digitally contrelled. but are driven tom scparate
Mkr/Univl circunts which monitor the Marcker and ALC assemblies.

The Power Control Interface digitally controls several functional areas. Three of
the lines arg buffered by the Attenuator Control. which operators the Al9 Step
Atlenuator in instruments equipped with Opt 002. The RF Omn circoits conirol
the biasing for the A12 YIG Oscillaior and Ald Amplifier. When the RF 13
turned off. the bias to (hese assemblies 1s removed, shutting off the oscillator
and amplifier.,

The Frequency Tracking Amplifier and 1V/GHz blocks arc the only active
analog circuits on the A2 and Al assemblies. The Frequency Tracking
Amplifier monitars the YO DRIVE V. a voltage propertional to the YO's
freguency. [1s output iracks the RF output frequency, and 15 used 1o compensate
for frequency-dependent nonlinearities in the ALC loop. The 1V/GHz circuit
further processes this signal to produce a rear panel output supplying 1¥dc per
GHz of oulput frequency for use with external equipment.
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Miscellanepus front panel controls must pass through the Al and A2
assemblics, The RPG produces pulses when rotated, and sends them directly
back to the ¥350A Sweep Oscillator to be decoded and processed 1o adjust the
power, The FREQ CAL adjustrnent 15 used to fine-tune the RF output frequency
1o correct for drift or error in the frequency of the Ale Cavity Oscillator. The
EXT/MTR ALC CAL adjusts the absolute power level when external detector or
power mcter leveling 1s used,

FREQUENCY CONTROL

The Frequency Control section of the plug-in 1s responsible for determining the
actual RF cutput frequency. Based on the wuning voltage VIUNE and digital
data. the correct current is developed to tune the A2 YIG Oscillator. Frequency
modulaton 1s also processed 1 these circuits,

A6 YO Driver
A9 Refarence Resistor Assembly

The A6 YO Driver and A9 Relerence Resistor assemblies scale and offset the
tuning voitage from the 8350A Sweep Oscillator, converting it into a current for
controlling the A12 YIG Oscillatar frequency.

The tuning voltage, YTUNE. is buffered and inverted belore being scaled, offset
and summed with various correction signals to produce the tunmg current for
the Al2 YIG Osaillator. The full O to 10V YVTUMNE must tune the oscillator (tom
i8lt0 62 GHz

The Scaling and Offset DACs are also used to compensate for small differences
it oscillator sensitivities. The amount of scaling and offset can be set by the
Frequency Cal switches. At power-on or Instrument Preset, the status of the Cal
switches 18 read by the 8350A and stored in RAM. This information is then used
1o program the DACs, The —10V Ret generates a stable voltage source used as a
reference on both the A6 YO Driver and A4 ALC assemblies.

The +20V Tracking circuii menitors the +20V supply. producing an output
which follows this voltage. The current through the YO is referenced to this
supply, this prevenis power supply drift or noise from creating frequency errors.

The summing junction adds together the scaled tuning voltage, offset, +20V
tracking voltage, and otfset compensation, plus the ltont-panel FREQ CAL. The
Delay Compensation (rom the A7 Marker assembly and LO FREQ FM (tom
the A5 FM Dniver assembiy (both described below) are also added. The result is
the YO DRIVE V. a signal proportional to the YO frequency.

The remainder of the A& circuits and the A9 components convert the YO
DRIVE V to a current to control the YO frequency. The final current drve
transistor (A%Q1) is comrolied by the Af assembly. The current through this
transistor, and hence the YO, generates a proportional voltage across the
Reference Resisior, which is monitored and compared to the YO DRIVE ¥, Any
errors hetween the two are corrected in a closed loop. producing a current
proportional 1o the YO DRIVE V. Compensation elements (Comp) correct for
nonlinearities in the YOU if the YO 15 replaced, this section of circuntry may also
require changing,
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In CW mode. a relay connecis a large capacitor across the YO's coil. The
capacitor resists changes in the YO current o reduce residual FM noise.

The Freg Cal Switches/S1atus biock has two {unctions. Durning INSTR
PRESET . the Freq Cal Switches. set when the plug-in is calibrated. are read for
use in setting the Scale and Offset DACs. This information sets frequency end-
point accuracy. This section also reads the sweep status and unleveled condition
for use by the microprocessor.

A7 Marker

The Drelay Compensation circuit on the A7 Marker assembly produces a signal
to compensate for ime delay i the YEG Osallator response. The coils in the
YO are used to set up a strong, controlled magnetic lield o control the RF
frequency. Due to inductive and magnetic delays of the electroniagnets, there s
a delay betwesn the apphed voliage and resultart  current flow through the
coils. The Delay Compensation circuitry monitors the scaled wning voltage.
and from its amplitude and slope produces a signal added to the YO DRIVE V
to compensale for swept frequency errors that would occur becavse of the
response delays.

The Oscillator Bias section produces the bias voltage needed by the Al2 YIG
Oscillator. The YO's correct bias pointis dependent on its frequency, so the YO
DRIVE V is used to make these frequency-dependent adjustments. The L
RFON line will turn off the bias and shut down oscillations altogether when the
RF 15 turned ofl.

AS FM Driver

The A5 FM Driver assembly splits the external FM signal. passed through the
mainframe. into two paths. One is added to the main coil uning voltage; the
other is routed 1o a separate corl inside the YO, dedicated to high-frequency FM.

One FM path is lowpass fltered, removing high-frequency components; the
other 15 highpass filtered, removing low-frequency components. The filers are
matched in stop-band response. such that one picks up where the other leaves
ofl. Both paths are amplified, and sent through Sensitivity Select circuits which
determine the FM sensitivity {i.e. MHz of deviation per volt) and select either
cross-over or direct coupling, The LO FREQ FM 15 eventually added to the YO
DRIVE V. and modulates the output frequency through the YO's main coils.
However, the main cotl cannot respond to fast deviations due to inductive and
magnetic delays. Hence. a completely separate. small, but fast-acting FM coil 18
built into the YIG Oscillator. The HI FREQ FM 1s sent to this coil. allowing
limited high-frequency FiM.

ALC / POWER CONTROL

The Ad ALC assembly, and parts of the A5 FM Driver assembly. are responsible
for power leve! control. Power leveling is accomplished by detecting the output
RF power level, companing it to a fixed reference voltage. and adjusting the RF
modulator 1o correct for power errors. This results in constanl RE power level
across the entire sweep. The absolute RF power is digitally controlled, and can
be set between +13 and —2 dBm. {Instruments with QOpion 002 use an RF Step
Attennator to achieve power control down to —72 dBm. However. this is not part
of the leveling loop.) The power sweep and power slope functions are obtained
by adding a scaled voliage ramp offset to the reference power level,

Service
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A4 ALC Assembly

The A4 ALC assembly receives its inputs from onc of the owo detectors. and
selects one of them for leveling. The sources include DCT Directional Dectector,
the "External” input {cxternal negative detector), and a ithird position which
inverts the polanty of the external input {power meter detection). The selecied
detector voltage is proportional to the peak RF amplitude. The Input Sample &
Hold stores the detected level dumning pulse modaolation. This prevents
subsequent circuits from saturating when the RE power drops out during
blanking or pulse modulation. The Logrer amplifier produces a voltage
proportional to the log of peak RF amplitude, and essentially represents the RF
power level in dB.

The reference, or desired, power level 1s established digitally by a 12-bit DAC,
scaling the —1I0V REDP from the A6 assembly. This establishes a voltage
praportional to the desired output level in dBm. The External AM signal from
the 8350A Sweep Oscillater, and the PWR/SWP COMP signal from the A5 FM
Drriver assembly (described below), are summed in to produce PWR REF.

The second summing junction adds twe mmore componcnt signals, One is the
External Cal, an offset voliage [com the (ront panel used 1o calibrate absolute
power when external leveling is used. The | dB Marker signal from the A7
assembly 15 also added. producing a dip in the RF output power when
amplitude markers are activated. The final product ol the power relerence chain
is a reference voltage representing the desired RF ourput amplitude.

The ultimate goal of the leveling loop is 1o make the actual RF power equal to
the desired RF power. A third summing junction compares the voltages
representing these two quantities, and yiclds a signal representing the crror
between actual and desired power. An additional error vollage is injected at this
point (o compensate band Natness only. This error voltage is sampled and held
during pulse modulation to prevent subseguent circuits from salurating. The
held error signal is amplifed, and the RF blanking signal added to modulate
the RF power {for pulse modulation, withoul saturating any other components in
the path. The Modulator driver then provides the current drive needed to
control the diode modulator in the RF path. A pulse input 10 the MOD driver
provides pulse modulaton. An additonal circuit monitors the input to the
modulater drivers. and hights a front panel UNLEYELED LED ii this voitage
exceeds the normal range lor leveled power,

AS FM Driver

The A5 FM Dnver assembly includes circuiis to produce the PWERE/SWFP COMP
signal added to yield the PWR REF. The Power Sweep tunction is achieved by
sealing the V3W sweep voltage with a DAC, By programming the appropriate scale
factor. a voltage representing dB/GHZ or dB/Sweep is produced.

The ALC Compensation is a four-breakpoint, adjustable slope network which
compensates lor hxed frequency-dependent nomlineanties in the RF path
typically the coupler. 1ts input is FREQ TRK V. a voltage exactly prapottional to
frequency. This signal drives an array of four transistors. and their outputs are
simmed together to yield the ALC compensation signal. The gain of cach
transistor. and the wvoltage at which that transistor begins to conduct are
adjustable. A minth adjustment adds the FRE(Q) TRK ¥V directly. In this way, a
complicated compensation function. approximated by five straight lines. is
produced.
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The Power Sweep DAC adds a ramp voltage to the power relerence signal when
the Power Sweep or Power Siope functions are activaled. Tts inpul, ¥VSW. 15 a
sweep ramp that essentially tracks the funing voltage but always runs from 0 10
1 Vde, A digitally  programmable multiplying DAC scales this  voltage
according to the dB/SWP or dB/GHz value selected. {If these functions are
disabled. the DAC 15 set to its mimimum value)) This ramp is added to the ALC
Compensation signat described above, and added 1o the Power Ref signal on the
Ad assembly,

MARKER GENERATION

The 835322A fealures both amplitude and intensity markers ai muitiples of |
MHz up to 1.0 GHz, and multiples of 1¢ or 50 MHz up 10 2.0 GHz. They are
derived from a crystal. and hence are exteemely accurate and stable,

AB Sampler Assambly

A crystal-stabtnlized 30 MHz osallator on the AR Sampler assembly provides the
relerence frequency for the markers. This squarewave is divided by [ive. then
divided by ten apain, making squarewaves at 50 MHz, 1) MHz and 1| MH:
available. A switch selects onc of these outputs to be used. depending on the
front panel function selected. The squarewave passes through a comb generator,
making a pulse tran contaiming many harmonics at integer multiples of the
input frequency. This is then mixed with the RF output sampled by the DCI
Direchional Detector, producing many mixing products at the sum and
difference frequencies of the RFE frequency and each harmonic of the comb
generator.

The external marker is produced by mixing the RF ovtput with an externaliy-
produced signal (EXT MKR) below 24 GHz in 2 second mixer. The sum and
difference frequencies are then processed just as the harmonic sum and
difference frequencics.

The mixing products are passed through a lowpass NMlter with a programmable
cutell lrequency. This filters ofl the high-frequency mixing products and allows
only the low-frequency product (o pass. When the RF outpurt frequency is being
swept. the resulting string of “hirdies” reach peak amphivde when the mixing
product {requency approaches zero.

The “birdies™ are buffered by an amplifier with a controllable gain. A Gain
Shaping circuit monitors the reference power level and adjusts the gain to
compensate for varying levels of SAMPLED RF. This maintains uniform
"birdie” amphiude as power level changes.

The “birdies” pass through a switch opened by the LPULSE line. disabling the
matker circuts when the RE power 1s puised. This prevents the power dropouts
from producing false markers. A second switch, actuated by the buffered
“birdies.” transforms the analeog signals into a TTL rectangular wave for
processing on the AT Marker assernbly,
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A7 Marker Assembly

The AT Marker assembly recerves the TTL “bardies™ and processes them to
gemerate marker pulses that are cenieted where the RF output frequency is
exactly equal to a harmonic of the crystal oscillator, producing a mixing “nuil”
A digital circuit detects the time between “birdie” pulses and discriminates this
null to produce a macker pulse. This macdker pulse produces |dB markers
through the ALC circuits. and sends a pulse to the mainframe to produce Z-axis
intensity markers when enabied.

The Pulse circuits are parl of the A7 Marker assembiy. The Pulse circuits
cssentially combine three different pulse sources: Squarc Mod and RF
Markers from the 8350A. and Pulse Input from the piug-in rear panel. The
output (L. PULSE) shuts off the RF. acting on the AlI7 Modulator/Mixer
through the Ad ALC assembly.

RF SECTION

The RF Section includes the microcircuits and their bias boards that produce

the actual RF cutput power. These components include All through Al9 and
DC1.

The Al2 YIG (Yurium-lron-Garnet) Oscillator {(YO) is the [requency-
controllabie microwave source for the 83522A RF Plug-in. The YO's lreguency
is determined by the current flowing Lhrough iarge electromagnetic coils inside.
This current is the result of summing and scaling operations performed by the
A6 YO Dnver and A9 Relference Resistor assemblies. Due to the response-time
limitations of the main coils, a smaller coil with a much fasier response. but
limited range, is used to modulate the output (requency.

The YO's 381 10 6.2 GHz output is fed to the Al7 Modulator/Mixer. Here il is
mixed with the fixed 3.8 GHz output of the Al6 Cavity Osciliator, yiclding the
heterodyned output from 001 to 2.4 GHz Power control and leveling is
accomplished by modulating the 3.8 GHz input before the mixer. internal to the
Al17 Modulator/Mixer.

Ald Amplifier boosts the mixed-down low-power output from the Al7 assembly.
The amplifier also serves to further remove unwanted high-frequency mixing
producis. The A14A1 Amplitier Bias assembly 15 directly connected to the
microcircuil. has no adjustable or replaceable parts. and 15 not separately
replaceable.

The AlS DXC Return allows DC currents to pass to ground, preventing them
from affecting other circuits.

D{C1 Darectional Detector serves a dual purpose. A broadband resistive bridge
couples off a2 porton of the RF energy. rectifies and filters it. and provides a
detected output for leveling. Another resistive tap samples the RF power for the
Marker Generation circuits.

The RF output is finally directed to the froat panel RF Output connector. On
instruments with Option 004, different RF cabling takes the output to the rear
panel connector. On instruments with Option 002, the A19 RF Step Attenvator
1s included, providing from © to 70 dB of attenuation in 19 dB steps. This
attenuated output is then routed to the {ront panel connector (Option 002 only)
or rear panel connector (Option 002 with Option 004).

8-20



Model 835224 Service

836224 OVERALL TROUBLESHOOTING

The purpose of this troubleshooting information is to provide an aid in isolating
a problem in the 83322A to a specific assembly. Further woubleshooting
informaticn is supplied with each service sheet to 1solate the probicm o the
component level

The {irst step in overall troubleshooting is to identify the symptom(s) and
determine under what conditions the problem exists. If the problem is an RF
plug-in error code (EUQT or EOS0 through EDS3) refer to the Error Code scction
of this troubieshooting procedure. Also ensure that the 8350A used with the
835224 is calibrated and functionally operating.

A failure in the 83522A normally affects one of the following tunctions.

*  Front Panel/Txgital Control — Probable symploms are error code EQOIL,
correct annunciator or digit displays. inability to control operation rom
front panel. or erratic instrument response to front pancl entries. The
problem is generaily on the Al, A2, or A3 assemblies. or with the RF Plug-
in/8350A interface.

®  Frequency Control — Freguency control problems include [lrequency
inaccuracy and sweep control problems. IT the 8330A YVTUNE output and
power supplies are verified, the problem 1s most likely on the A5, A6, or A9
assemblies, or in the RF Section. If a frequency accuracy problem occurs
only dunng swept operation, and the inaccuracy increases with laster
sweep times, the problem is most likely with the Delay Compensation
circuit an the A7 Marker assembly.

® Power Control — Typical problems are no RF Output, maXimum unicveled
RF output. or excessive power level variations. The problem is most likely
with the A4, A5, or RF Section. If the trouble 15 himited to power sweep and
slope control, the problem is most likely with the Power Sweep DAC on the
AS assermnbly,

®  Marker Generation — Typical problems are that markers are generally
unstable or not present. Problem may be frequency related. Typically. the
trouble is with the A7 or AR assemblies, or the RF Sccuion. I problem is
with amplitude markers only, trouble may be with the A4 ALC assembly.

® RF Path — Problems associated with high-frequency microcircuits inciude
spurious or harmonic distortion, no RF power, or [ull unleveled RF power.
For a harmonic distortion problem, refer to Section V, Adjustments, For
power problems, refer first to the A4 ALC Troubleshooting before
suspecting the RF components,

Once the problem is identifled, exercise the RF plug-in to determine under what
conditions the problem exists. Some imporntant conditions to check are:

® Sweep Mode related — Is problem only for swept modes of operation. or
does it also exist in CW operation? If problem sull exists in CW operation,
troubleshoot in this mode (it is easier to check waveforms and voltages in
CW operation).
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® Control related — Try different methods of entering darta (i.e. RPG. Data
Entry Keys. or increment/decrement keys). I the problem is related to a
specific control, troubleshoot that control and rcespective circuits, IT the
problem is related to a specilic type of control (i.e. pushbuttons) refer to the
Al/AY service sheet and troubleshoot the respective interface circuit

®  Sweep Time relaled — Swept frequency accuracy problems that get worse
with faster sweep times are probably caused by the Delay Compensation
circuit on the A7 assembly.

Error Codas

RF Plug-in error codes are displayed in the 8350A left FREQUENCY display.
The error codes may be generated as a result of the Instroment Preset sell test
{E0Q1. EN52, or E053), or during normal imstrument operation {error codes EOS)
or ED513 A description of each error code 1s provided in Table 8-3. Further
troubleshooting information for each error code follows,

Error Coda EOO1. Error code EQ)I indicates that the 83530A microprocessor is
unable to properly read plug-in ROM. Initial checks should be made to verify
proper mating of rear panel connectors with the 8350A. Also check cable
connections to the A3 Dhgital Intertace and ensure A} is properly nstalled.
Refer to the A3 service sheet for specific troubleshooting information.

Errer Code EO50. Error code EQ30 is generated when the 8350A
microprocessor responds to an RF Plug-in keyboard flag (L PIFLG) and no key
has been pressed. Check the logic state of the FLAG input to the A3 Digital
Interface (A3PI pin 42). i1 should be a stable logic low until a front panel key is
pressed (when it is briefly strobed high}. i it is not a stable low, refer to the A2
service sheet for further troubleshooting, I FLAG is a stable low. check that the
L PIFLG output of A3 {A3J1 pin 39) is a stable high and pulses low when a (ront
panel key is pressed. If necessary, trace the logic state of PIFLG on the 8350A A3
Micraprocessor.

Error Code EO51. Error code E05] indicates that an invalid keycode is
received by the 8330A microprocessor. Refer to the Al/A2 service sheet to
troubleshoot the kevboard matrix and Keyboard/Display Interface circuit.

Error Code EOB2. Error code EN52 is generated il there is 2 problem with the
Interval Timer on the A3 Digital Interface. A test rouline is run at power-on or
when Instrument Preset self test is imitated. If Error code E032 is generated,
refer to the A3 Digital Interface service sheet for further troubleshooting.

Error Code EQ93. Error Code E033 15 generated at power-on or Instrument
Preset when there 15 a problem with the Peripheral Interface Adapter (PIA) on
the A3 Digital Interface. If error code E033 is generated, refer to the A3 Digital
Interface service sheet for further troubleshooting.

Digital Control/Front Panal

A digital control problem usually affects the entire plug-in, but may disable only
a section of the instrument. Generally, a digitai control problem 1s indicated by
a frant panel failure. If the problem is limited to a specific type of conirol
{pushbutton or RPG) or display {annunciator or digital display). the indication
15 that of a front panel [ailure. An RPG failure may indicate problems on the
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front panel assemblies of the B350A mainframe, where RPG pulses are decoded.
if multiple front panel funcions are Inoperative or erratic, the problem 1s most
likely a digital control problem. Detailed troubleshooting precedures for
checking front panel operation are provided m the Al/AZ service shect For
digital control problems. refer 1o the A3 Diigital Interface service sheet, and
check the address, data, and control line gutpuis of the A3 assembly.

When there is a problem with a digital-to-analog interface (i.e. DAC), the
symptom is generally a discontinuity in the analog response.

Frequency Control

Troubleshooting a frequency control problem can be greatly simplilied by first
defining the conditions under which the problem exists. When troubleshooting.
the RF Piug-in should be operating in the least complicated mode that exhibits
the freguency control problem. For instance, a OW fregquency 15 less
complicated than a swept mode.

NOTE

To ensure accurate fragquency counter readings. cheack for
ndaquate RF output powar.

Incorrect Froquancy Display after Instrument Presat. If the frequency
range displayed corresponds to the freguency range of another RF pilug-in.
venfy that Configuration Switch A3S1 is set correctly. Otherwise, there is a
digital problem.

Frequency Accuracy Problems. Frequency accuracy problems are most
likely related to the front panel FREQ CAL adjustment. Refer to Section i for
the FREQ CAL adjusiment procedure. The YO DRIVE V on the A6 YO Driver
can be checked by comparing the rear panel 1¥/GHz output with frequency
selected and the actual RF gutput frequency. Connect a digital voltmeter to the
rear panel 1V/GHz output, Compare the digital voltmeter indication with the
83530A FREQUENCY display and the actual RF QUTPUT flrequency. If the
voltage corresponds to the actual cutput frequency. perform the Frequency
Accuracy adjustment in Section V betore further troubieshooting.

Swept Fraquency Accuracy Problem. A frequency accuracy problem that

occurs only during swept frequency modes is typically a delay compensation
problem. Refer to the A7 Marker for further troubleshooling.

Powaer Contro!

Power control problems normally fall into one of the following catagories.

® No RF Qutput Power

® Maximem Unleveled RF Quiput Power {(no power cantroi)

®  Excessive power vanations

No RF Output Power. Remove the Ad ALC assembly; the RF OUTPUT

power should go to a maximum level. [ aot. the rovble is in the RF Section. If
the RF QUTPUT goes to maximum, the problem is in the A4 ALC asscmbly.
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Maximum Unieveled RF Output Power. Check leveling in External and
Meter leveling modes. 1If power is leveled for these modes. the problem s with
the internal detector. Otherwise, refer o the troubleshooting information for the
Ad ALC assembly.

Excossive Powar Varigtions. Refer to the troubleshooting information for
the Ad ALC assembly.

Markar Generation

Marker generation problems are generally associated with the A7 Marker or A8
Sampler assemblies. Performance of the Marker and Sampler adjustinents is a
good troubleshooting aid for unstable or no marker operation. I the marker
problem is related to external markers only. perform the External Marker
adjustment. If the marker problem 15 dependent on whether amplitude or
intensity markers are selecied. the problem is most likely with the A4 ALC for
amplitude, and the 8330A, or interface. lor intensity markers.

Il external markers are operational and internal markers are not avatlable,
check the Sampled RF output from DCI and the 50 MHz oscillator goperation
on the AX Sampler.

RF Section

EF Section problems are usuaily indicated by noe RF Power, full unieveled RF
power. excessive harmonics, or spurious responses. For an RF power problem
refer to the Power Control section of this troubleshooting information. For
gxcessive harmonics or spurious responscs, reler to the RF Sechon service sheet
for further troubleshooting.

Tahile 8-3. 835224 Frror Codes

Error Function Qperator . ]
. Froubleshooting Hints

Code Tested Initiated Test 4

F00] BE3S0A/B35224 Checl the RF plug-in connections and cable
connections o A3 Do Hex Data Wrile 1o
front panel and Liex Data Read of A35)
Conliguration switch. See EOG Trouhte-
shuroling in this procedure lor specifics,

EQs0 Plug-in keyboard Check PIFLG

Eds1 Invalid key code SHIFT 04 See A1/A? service sheets for Turther treuble-
shooting.

EO52 Intecval Timer SHIFT 55 See A3 service stieed for Further trouble-
shooting.

EN53 PIA SHIFT 35 See A3 service sheet for luriher trouble-
shoating.
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annunciators are beffered by inverters, and drive current through the LED 1o
ground rather than sinking current from +3V. The outputs of these buffers can
be checked during Hex Data Rotation Write.

MKR and UNLEVELED lights are driven by pulse-stretching timers. These are
disabled by U9A durnng retrace. Check that U9, pin L is high during retrace
{approximately +4Vde) and low during forward sweep. The UNLEVELED
light should be lit when the avalable power is insufficient for leveling to the
desired reference level (iypically several dB beyvond specified maximum leveled
power).

If the L MKR light is not functioning properly, set the 8350A as follows: Start
sweep = 30 MHz, Stop sweep = 90 MHz, Time = 500 msec. Select 83522A 1
MHz MARKERS. Connect oscilloscope channel B to the 8350A Sweep Out, and
select the A vs B mode lor honzontal deflection as a luoction of the 8350A sweep
ramp. Check the input (pin 8) and cutput {pin 9} of nmer UL2B. The output of
N2 goes high for an initial low puise at the Trigger input (T), and remains high
for a period of approximately 50 milliseconds. Subsequent trigger pulses,
peeurring within the timing cycle, will not affect the output. However, 1l the
Trigger input remains low tor a longer duration than the timing cycle, the cutput
will remain high for the duration of the trigger signal. If no irigger signal is
present, check diodes CR4 through CR7. or trace the problem back to the A7
assembiy.

If the UNLEVELED light 15 not functioning properly, select 8330A RF
BLANK and disengage 83522A RF to wurn the power oft. In this mode,
LUNLVL, J1-12, should be low during forward sweep, and high during retrace.
Connect oscilloscope Channel B 1o 8350A Sweep Out and select the A vs. B
mods for honzontal deflection as a function of the 8350A sweep ramp. Check
the mput (pin 6) and the output (pin 5) of umer Ul24, Refer to the previous
paragraph for an explanation of U112, il the circut is functioning properly, trace
the problem back 1o the Ad assembly.

Keyboard

The keyboard matrix is scanned continuously by U6 This LSI device
continugusly strobes the column lines, senses the row lines for depressed keys.
eliminates contact bounce. stores the key code internally. and flags the 83504 to
recover the key code. Troubleshooting 15 difficelt because the device is so
complicated. but it is worthwhile to check all signals to and from 16, probing
direcily on the pins of the chip, before replacing 1it.

Error codes EG30 and E031 generally indicate Ub-related problems:

& E030 occurs when the microprocessor has received a flag (L PIFLG) from
the plug-in (indicating a front panel key was pressed), but cannot recover
the keycode (indicating that the key was NOT pressed). Check the FLAG
output from A2U6 (accessible at A3P1-42). It should be TTL low,
approximaiely O volts. Pressing a front panel pushbutton should reseltin a
very rapad pulse. If the line appears to be locked high. replace A2Ub. If it 1s
good, check inverter AMIIOF (accessible at A3¥1-39) to see if 1t 15 locked
low.

& FE031 occurs when the key code received by the microprocessor cannot be
decoded. This indicates a failure in A2U6 or a bad Row Sense linc. il the
Row Sense lings are good, troubleshooi the keyboard matnx with a
contnuity checker.
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To troubleshoot the plug-in keyboard matrix, initiate the Key Code Test. Enler

SHIFT O 4 . Thereafter, when pressing any plug-in [ront panel key, the
appropriate hexadecimal key code should appear in the mamframe
FREQUENCY/TIME dispilay window. The appropriate keyv codes arg given in
Table 8-6.

if this test indicates further troubleshooting, remove the front pancl to make A2
accessible while connections between the front panel. plug-in. and mainframe
are still intact.

If the numerical display 15 Blank. check power supplhies oo A2,

Check U6, pin 3. for the 200 kHz SCAN CLK signal. If it is missing, trace the
problem back through U4B 1o the A Digital Interface assembly.

Imitiate Hex Data Rotation Wrnte and check the L FP2 Line for activity

SHIFT @ 0 Hex Data mode
2 MHzms 8 O Address location 2400 (Us)
M4 Hex Data Rotation Write

The data line inputs should also be checked in this mode. The pattern should
match that shown in Figure §-2.

Check the COL? through COL3 lines for sequential low pulses, as shown in
Figure 8-14.

if the patterns are absent, but the 208 kHz clock i1s present, the preblem s
probably Us, Ensure that probilems in U4B o the Al assembly are not neing the
lines down.

If the ¢olumn strobes are present. probe both the column and row line
corresponding to the key in question at U6, Ohserve the traces while pushing the
buotton. The two lines should track each other. If they track, bui the
microprocessor can't read the codes from U6 and the data bus is good. the
problem 1s probably 1n Ub.

If row and column do not track, separate the Al and A2 assemblies and
troubleshoot the keyboard matrix with a continuity tester,

Rotary Pulse Ganerator {RPG)

The RPG is 2 means of converting rotational informanon inte digital signals
which can be read by the microprocessor. The hardware components needed to
decode the plug-in RPG (counter and sign latch) are located on the B350A A2
Front Panel Interface assembly. Some (ailures which appear to be in the plug-in
RPG, (eg, ‘run-away’ POWER display or a locked-up sign) are likely to be
caused by failures in the 8330A.

Il the plug-in RPG appears to be dead, remove the bottom cover of the §8350A
and probe AL0JL, pins 34 and 36. Check for the waveforms shown in Figure 8-15,
while slowly ratating the RPG. If the signals ace present, trace the PIRPGA and
PIRP(B lines through the 8350A 10 the mainlrame AZ assembly. Refer to 835(iA
A2 Service Sheet for more information.
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Il the signals are absent 1n the plug-in, check for the +3V at A1), pin 2. Then
remove the front panel and check for +53VER directly at the point where the RPG
leads are soldered to the Al Front Panel assembly. Then probe the two RPG
output leads for the wavcforms in Figure & 15, If they are absent. check that the
output lines are not shorted to ground. If not. replace the RPG.

Analog Circuitry

Analog cireuitry on the A2 Front Panel Interface processes the YO DRIVE V
signal to produce the 1V/(GHz rear panel output and FREQ TRK V. used in the
ALC loop.

Check that the YO DRIVE V signal 15 present at TP1. it should resemble the
waveform shown in Figure 8-16, Il it doeso', trace the problem back to the Ab
YO Driver assembly.

[t it is present. check TP3 for the waveform shown in Figure 817, If it is present
on the A2 assembly, but FREQ TRK V is missing on the A4 and AS boards,
probe the emitter of Q3 lor the same wavetorm offset by approximately 0.6 Ve,

Anaioy switches U3, U2C, and USD are controlied by latech UB. These switches
apply an offset to FREQ TRK V, and turn it off when external leveling is used.
These swiiches can be excreised by using Hex Data Write, Press 8350A CW

and enier:

SHIFT ¢ 0O Hex Data mode

2 BESPF 0 0O Address location 2F0 (US)
M2 Hex Dara Write

0o O Enters hex byte 00

BESPF BKSP Enters hex byte FF

Note that these switches are not identical. U9B 15 open for logic §. while U9C
and U9D are closed.

The IV/GHz Amplifier adds one more stage of gain and offset to FREQ TRK V.
producing a scaled tuning ramp to follow the RF output frequency at exactly |
Vdc per GHz. Check the rear panel 1V/GHz BNC output jack for the ramp. 1f it
15 absent. check TP2 for the waveform shown o Figure 8-18. If there 15 no signal
at TP2, but there is a ramp at TP3. the problem is in UlA

RF Power Control Latch

L)% stores commands for the RF Step Attenuator (Option 002 only) and the RF
ON line, which supplies —10¥ bias for components in the RF path. i1 also
contrels analog switches used for the signals mentioned above.

Hex Data Rotation Write can be used to verity the outputs of US.

NOTE

In Option 002 plug-inz, disconnect the sttanyator cable at
A2J3 hefors initisting Hex Daia Rotation Write. The bit
pattarn ahifts too fast to actuats the attenuator properly, and
may damage it
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Initiate the check as follows

SHIFT 0 0 Hex Data mode
2 BKSF 0 0 Address locaton 2F00 (UR)
M4 Hex Data Rotation Write

Check L FP3 ling for activity. Check data hines for patterns illustrated in Fagure
B-2.

To check the RF ON relay, K1, make the same key entries as above. except enter
M2 for Hex Drata Write. Then alicenate between data inputs: 0 0 and
BESF  BKSP (FF) The RF ON line should toggle from 0 Vdc to —10 Vdce. If

there is no change, check U8, pin 12, for high and low levels. If the output is

lacked high, check the protection diode. CR3, before replacing UR. However, 1f

CR3 is open. U8 may be damaged by actuating the relay. i the cutput at pin 12

is locked low. replace US. If US pin 12 changes levels properly, replace relay K1,

Miscellaneaous

The FREQ CAL and EXT/MTR ALC CAL offsets are generated by Al
potentiometers. with the wipers ronning between +10 Vde and — 10 Vdc. if the
signals are absent, check for the +10V and — 10V supplies. If the offset voltages
still cannot be produced, replace the delective potentiomeler, B3 or R4
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First check the 200 kHz Clock. The SCAN CLK line 1s accessible at U3 pin 3, at
the top of the A3 assembly, 50 it is not necessary to remove the Ad board o test
it. The output frequency should be approximalely 200 kHz. The pulse train is
NOT symmetrical, and has TTL levels. It no clock signal i1s lound, suspect U3,

Error Code EQB2

Il the SCAN CLK is present. yet E052 oceurs, then the failure is probably with
U5 Press SHIFT 5 5. and check the LWR and LRD lines for the
waveforms shown in Figure 8-22 [T either control line is inactive. iroubleshaot
the address decoder US. If the centrol lines are working, check the CTR 0 and
CTR | waveforms as shown in Figure 8-22. If they are incorrect, replace U5

EN53 generally indicates a failure in the PIA. U4, However, the problem might
be in the output siages of US. Enter SHIFT § 5. and check CTR 0 and
CTR | wavelforms as shown in Figure 8-22, If they are correct, U5 15 [uncthonal
Mext check the L PIAE line as shown o Figure 822, and make sure the L
WRITE line shows activity. If noi. troubleshoot the appropriate address
decoding circuitry or buffer, Then. check L PIIRQ for the squarewave shown in
Figure 8-22. il it {5 inactive. replace U4

No Error Coda

It no error code occurs and the 8350A displays show the correct start and stop
frequencies of the plug-in, the Plug-in Self Test passed successlully. This verifies
the Instrument Bus to the plug-in, data and address busses on the A3 Digital
Inteface assembly. and plug-in ROM. Any pleg-in failures which are traced
back to the A3 assembly are due to lailures in one or more of the following
areas:

&  Address Decoding
® Plug-in Buffers

e Interrupt Control/Configuration Switch
& Miscellaneous Control Lines

If the 8350 displays show the wrong lrequencies. first check confliguration switch
51 against Table 8-4. and then troubleshoot the PIA, U4,

Address Decodar

The primary address decoding for the plug-in occurs on the A3 assembly. The
enable lines are then passed on to the rest of the instrument. The Major Address
Decoder Test can be utilized to check all these lines. Enter:

SHIFT 5 3

Then check the outputs of U6B, UsC. 1J78. U9, and 113 for the signals shown in
Figure 8-23. The address hnes have been venfied by the Seil Test. Therefore, if
the LPIAE or ROM enable lines are faulty, troubleshoot the discrete address
decoding logic invelving U6, U7, U8, and UlO, and repiace the delective
component. If other pulses are missing or displaced. replace the appropriate
decoder. U3 or 13

Plug-in Interface

Ul4 and Ul7? buffer the address and data lines for use throughout the plug-in.
The address and data busses on the A3 assembly bave been venfied by the
Instrument Preset Self Test. Therefore, if address or data 15 not being passed to
angther assembly, the fault hes with Ul4, U177, Li6A, or 2 motherboard
connection.
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The address lines can be exercised by performing the Minor Address Decoder
Test. On the 83530A, enter:
SHIFT 5 4 Minor Address Decoder Tesi
Verify activity on each of the buffered address lines (BAD — BAZ).

Data lines can be verified by performing a Data Rotation Wrile 1o any address
location between 2C00H and 2FFFH. On the 83530A, enter:

CW Set B3I50A into CW mode
SHIFT 0 0 Enters the Hex Data command
2 GHzs 0 D Address location 2N

M4 Hex Data Rotation Write

Check lor activity on each of the bufiered data lines {BDO — BD7), and check
for shorts between lines.

Interrupt Timser/PlA
The PLA 15 responsible for two funchions:
® Reading the Configuration Switch

® Routing the L SIRQ [nterrupt from the Ad Assembly

NOTE

Bafore changing the Configuration Switch sattings, note the
switch positions and return tha switches to their original
sattings aftar troublashooting.

The PIA's read capability can be checked by entering:

CW Sels the B330A into CW maode
SHIFT 0 0 Enters Hex Data command

2 9 0 8 Address location 2900

M3 Hex Drata Read

Watch the display change as the Configuration Switch is toggled.

The Triple Timer and PIA's interrupt masking capability are tested using a
special routine at INSTR PRESET or power-on. Error Codes EG52 or EDSD are
displayed if a failure is detected. [T these error codes are found. or if either Ud or
LS are suspect lor other reasoms. a special test pattern can be accessed by
entenng:

SHIFT &% 5 Interrupt Control Test

The waveforms shown i Figure 8-22 should be observed. Refer to "Other Error
Codes™ for details on these errors codes and the SHIFT 35 5 Operator
Initiated Self Test.
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Figure 8-26, Typical ALC Troubleshooting Setupy

RPG/Powar Display Failura

Check that the POWER display changes when either the RPG is rotated or dala
15 entered via the 8350A keyboard. This verifies that the digital information is
reaching the mainframe. is properly processed. and then displayed.

i the display 15 Mashing rapidiy or showing random patterns. refer to
Al/A2 Front Panel or A3 Digital Interface trovbieshooting. If the RPG
causes a change in the measured RF power level, but the POWER display
remains the same. refer to AVA2 troubleshooting, If the RPG produces no
response whatsoever, or if the lront panel display 15 blank, reler to AVA2
troubleshooting, and trace the prablem back to the 8350A mainframe.

tUnleveled [LED)

If the UNLEVELED light turns on during the sweep, enter a sweep time of 2.4
seconds (i.e. one second per GHz). Observe the SWP light on the 8350A Sweep
Oscillator, and determine at which times during the sweep the UNLEVELED
light turns on.

If the UNLEVELED light remains lit during retrace. suspcct problems 1o
the front panel annunciator drivers. Refer to A1/A2 troubleshooting.

il the UNLEVELED light blinks briefly at the beginning of the sweep. the
plug-in may be sweeping through 0 Hz and causing an ALC drop-out,
Check this by slowly increasing the siart frequency. i the UNLEVELED
light stops blinking, enter a CW frequency of 50 MHz and enable the 50
MHz crystal marker. Slowly adjust the 83322A front panel FREQ CAL
knob until the MKR light stays on. Press INSTR PRESET and observe
the UNLEVELED light A [requency counter may be used to check
frequency accuracy at 10 MHz or 50 MHz. If necessary, refer to Section V.
Adjustments. in this manual. and perform the Frequency Accuracy
calibration procedure.

If the UNLEVELED light Mashes briefly during the sweep. but does not
imply any of the above failure modes, check power Matness. See below.

Service
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Flatness/Oscillations {Powaear Drop-outs)
Monitor the RF output with the HP 8755 as shown in Fig. 8-26.

® I{ the power level is constant across the sweep within approximately 5 dB.
then the plug-in may only regquire ALC flatness adjustments. Refer to
Secuon ¥V, Adjustments, in this manuoal for the Internal Leveled Flatness
adjustiment procedure.

® if the measurcd power level lies hetween +13 and —2 dBm, but can't be
conltralled via the front panel. refer to the Digital Control section under
Troubleshooting Diagnosis.

® Ifthe trace appears chopped or broken the loop may be oscillating. Refer to
Scction V. Adjustments. in this manual, and perform the ALC Gain
adjustment procedure,

Full Unleveled Powar
Set the 333224 to sweep the [ull range.

&  Attempt 1o level the power externally using the HP 432A Power Maeter as
shown in Figure 8-27. Select MTR leveling, and enter a slow {at least 30
seconds) sweep time. If the RF power is now leveled then the failure 18 most
likely in the detecter or the Detector Selection Switch, A4U6. Refer to the
following paragraph. [l this does not prove (o be the case, the problem may
b¢ in the two analop switches U4B and UGA. 11 may be necessary to perform
the ALC adjustments in Section Y of this manual.

SWEEP AF
__ DSCILLATOR _ PLUG.IN

FOWER
] METER
EXTIMTR wT
1048 :LE-—-—-—-—-—'U S
ATTENUATOR RECHROER —
. *
THERMISTOR EELE

MOUNT

Figure 8-27. Power Meter Leveling Seiup

# Check the Detector Sclection Swilch by catering a CW frequency at the

desired lrequency or in the leveling mode in question and trace the detector

voltage through UGB, [T the input to be selected doesn’t match the output,

check the MUXAD and MUXA] lines {see Table 8-10). Also check Ul2 and
113 as descnbed vnder Digital Control
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Check the voltage at TPS IF icis at 7.5 Vde, suspect the PIN Mod 0 Doiver
or the Modulator. if it is below +4 Vdc, suspect the Detectors and Detector
Leg,

No Powaear

NOTE

Turn off lina awitch hefore remaoving or installing any
azsernbly.

NOTE

With the ALC asaembly ramoved from the plug-in, 27.8 kiHz
square wave modulation is not avaitable in the BAHZZA,

To check the RF components, remove the Ad ALC assembly {from 1s
sockei. This removes all bias from the modulator and should allow
maximum power through the RF parth. If full power {over +15 dBm) is then
detected, the RE amplifier {Al4), cavity oscillator (Ai6), and DO Return
{A15), are verified. Suspect primarily the detector. Also inspect the
modulator, as well as the A4 PIN Mod 0 Driver and Detector Selection
Switch.

If power is still missing. enable the plug-in markers and check that the
MKR light Nashes. If 1t does. then the faillure must be limited to the DCI
Directional Detector. If the markers do not work, check the Al2 YIG
Qscillator, A17 Mod/Mix. Ale Cavity Oscillator. and Ald Amplifier. Refer
to RF troubleshooting procedures for details.

If removing the A4 assembly causes fuli unleveled RF power to appear,
reinstall the board and check A4TP6, If less than +4 Vde 15 found, check
continuity from A4TP6 to the PIN Mod © Driver circuit. [TA4TP6 is st +7.5
Vdc, suspect any circuutry between the Detector Seiection Switch and
A4TPO, particularly the Log Amp.

Powar Swaap/Flatnoss

It power increases smoothly with frequency, and POWER SWEEP is NOT
selected, suspect problems with the A5 FM Driver assembly.

NOTE

Turn off line powsr before ramoving or installing any
azsambly.

Remove the AS board from the plug-in. If the situation improves, suspect a
failure on the AS assembly.

If the RF power is leveled within approximately 5 dB. refer to Section V.
Adjustments, in this manual, and perform the Internal Leveied Flatness
adjustment procedure,

Service
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Troubleshooting Diagnostics

The troubleshooting information below is organized nto functional areas:

Digital Control @

Reference Power Level @ ®
Detector/Detector Selection Switch DcCl
Detector Leg @ @

Modulalor Leg @ @

Meod Driver
Modulator/Mixer Al7

Digital Control @

Address Decoder Ul2 and Control Latch U3 control digital switches
ihroughout the A4 assembly. Their operation can be confirmed by performing
the Hex Data Rolauon Wnote at address M07 (Hexadecimal). Enter the
following key strokes:

SHIFT 0 0 Enters Hex Data Command
2 GHzs 0 7 Address location 2007 (U133}
M4 Hex data Rotation Write

Check the outputs of Ul3 for the waveforms shown in Figure 8-2,

® [ any cutpul signal s mussimg or misplaced, check the data hines agamst
Figure 8-2. il no output is found, look for activity at U13 pin 11. Check for L
INST1 and BA3Z 1o pulse low, while BAD, BAL. and BAZ pulse hagh. If these
pulses are missing, trace the problem back to A3 Digital Interlace.

If the Digital Control section is working, the primary outpits of Ul 3 are easily
controlled by selecting the appropnate ront panel function while in the CW
sweep mode (e.g, selecting MTR  leveling holds the PM line high, etc.).

Refarence Powaer Lavael © ®

The Reference Power Level Leg produces a voltage proportional to the “desired”
power level. This signal is a summation of the absolute power reference, AM,
amphtude markers, ALC compensation, and power sweep signals.

The ALC compensation and power sweep signals are generated on the A5 FM
Driver assembly. If an AS failure 1s suspected. refer 10 troubleshooting
information on the A% Service Sheet. Unless AS is suspect, simphfy Ad
troubleshooting by (urning off the line power and removing the AS assembiy.
Although power sweep will be disabled and the power flatness wiil be lost. the
ALC loop should still level without the signals provided by the AS assembly.

DAC Ul4 cstablishes the absolute power level. The —10V REF from the Ag
assembly is scaled to yield from @ Ydc (=2 dBm displayed) to +10 Ydc (+22
dBm displayed) at TP2. (This breaks down to a voltape siep of 0.42 Vde per 1.0
JB of power over the dynamac range, or 625 ¥dc at +13 dBm.)

A self-iest routine 15 avallabie 1o exercise the ALC DAC. Enter;

SHIFT 5 0
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The waveform in Figure 8-32 should be scen at TP2, Note that the exercise
routing for the 12-bit DAC yiglds 2 siarcased waveforim with 13 levels. The first
step shows the maximum +10 Vde output with all bits high. The following levels
represent the voltage at TP2 with successive bits loaded high in order from the
Most Significant bit to the Least Significant Bit

& Jf the wavelorm at TP2 15 not correet, check for — 10V REF. and trace any
problem back to the A6 assembly. Look for activity on L INST 1. BAD, and
BAl. BA2 and BA3Z should pulse high as each new DAC value is loaded.
pulsing the €5 line (LI14 pin 8) low. If any of these lines, or a data line.
appears dead, trace the problem back to the Aj asscmbly,

i3A adds PWR SWP/COMP and AM. and provides detector flathess
compensation at higher power levels with CR2. Use the EXT MTR mode to
bypass these diodes while troubleshooting.

U3C adds the amplitude markers (L 1DB MKR) and the front panel amplitude
adjustment (EXT CAL) vsed with cxternal leveling. The following levels should
be secen at TP1 with AS removed and TNT leveling selected: +0.3 Vdc for —2
dBm. and +7.0 Vdc far +22 dBm. Amplitude markers produce a 250 mVde dip
when the MKR light is on. An amplitude modulaiion (AM) signal of 1.0 ¥p-p at
Pl-4 wall produce roughly 260 mVY p-p at TP1.

Detector/Detector Selection Switch DC

The DC1 detector s tested simply by checking its output voltages under fuil
leveled power or full unleveled power conditions. The A4 assembly must be
nstalled for troubleshooting as it supplies bias current to the deteclor.

NOTE

Tha 27.8 kHz madulstion signal required for 2755 compati-
bility is not avaiiable whan the Ad sssembly is ramoved from
the plug-in.

® Y no power is measured, turn ofi the line power and remove the Ad
assembly. Return power to the instrument. (I there is still no RE power.
suspect components of the RF path. Refer 1o RF Troubleshooting) 1f (ull
unleveled RE power s obiamed, appily a narrow strip of cellophane tape 1o
the pin-edge connector to isolate the output of the PIN Mod ¢ Driver [rom
the modulator (P1-34) Reinstall the Ad board, This removes bias from the
modulator, allowing [ull RF power transmission, while providing deiector
bias.

IT Tull leveled power (+13 dBm) or full unleveled power (at least +15 dBm) is
measured, sweep the full band and check the voltages at the detector inputs
against the values shown in Table 8-9. (Use high-impedance 10:1 probes.)

Tuble 8-9  Derector Veltages

Full Lavelad Full Unlevelad
+13 dBm > 4+20 dBm
A4P1-21 — 150 to =200 mV =300 o —400 mV

if the detector is working and the Detectar Sclection Switch is suspected, sweep
the Mull band and monitor TP15 lor the voltages seen at the selected input of
U6B.
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[f the EXT/MTR ALC INPUT circuits are suspected, select the desired mode
and supply a test signal (low-level DC or sine wave) 1o the front panel BNC
connector. and trace it through UGB at A4TPIS

NOTE

Remove any tepe applied to adge connactor pins in the
pravious procadure.

Datactor Lag @ @

The "Detector Leg” of the ALC loop includes components between the Detector
Selection Switch and the Error Summing Amplifier U3D.

Before troubleshooting the Detector Leg, be sure the Detector and Detector
Selection Switch are working correctly. See above.

The Detector Leg can be effectively tested by using the Open Loop method of
troubleshooting. This procedure utilizes the external ieveling mode EXT by
supplving an external D voltage or sine wave to the EXT/MTR ALC INPUT
connector. This method breaks the ALC loop and allows waveforms to be
checked against known test signals. 5See Figure 8-33 (above the schematic
diagram).

Maodulator Lag @ @

The "Modulater Leg” includes the Error Sample & Hold and the Main ALC
Amp.

30 is a non-inverting unity-gain summing ampliber. Under leveled
condiiions, both TP4 and TP7 should be nearly 0.0 Ydc. nder any conditions.
TP4 and TP? should be at the same voltage. Il not, suspect U3D, Q3. or the
Sample & Hold Driver.

ULl forms an inverting integrator. When TP7 is positive, TP6 should be at —0.6
¥dc. If not, suspect U2D or Ull, When TP7 1s negative, TP6 shouild be at +7.5
Wdc. If this is not the case, suspect Ull,

& The following procedure can be used to check U3D and Ul

1. Set power for —2 dBm at any CW {requency.
2. Press 835224 EXT ALC.

EY Ground A4TPLI.

4. To check U3D, monitor TP4 and TP7 while adjusting the
EXT/MTR ALC CAL knob between the extremes of its range. Both
TP4 and TP7 should vary between approximately +0.5 and —0.5
Vde.

5. Verify 11 by adjusting the CAL knob as described above and
meonitoring TP6, Since Ull 15 an integrator, TP6 should saturate
and clamp {due¢ to VR4} at —0.6 Vdc and +7.5 Vdc, respectively.
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Further troubleshooting of the Modulator Leg can be continued by following
the Open Loop procedure outlined in Figure 8-33 and checking for the
waveforms provided in Figure 8-34,

Modulator Driver ®

The PIN Maod 0 Driver provides the voltage-to-current conversion and current
gain needed to drive the modulaior. As the voltage increases at TP6 so does the
current to the Modulator. shunting more RF energy to ground and allowing less
to pass through. Since the modulator is essentially current-controlled, the
voltages measured at TPE and P1-44 do not vary much over a wide range of
modulator attenuations.

The PIN Mod 00 Driver 1s an emitter-follower lollowed by a common-base stage,
with two diodes in between. Check the biases and base-emitter voltages to check
for damaged transistors.

® To establish a bias level for the PIN Mod 0 Driver. TP6 ¢can be forced high
{(+7.5 Vdc} by pressing R350A CW  and selecung any CW frequency.
Select EXT ALC. and enter an BF power level of =2 dBm via front panel
controls. Ground A4TPli. Rotate the EXT/MTR ALC CAL knob fully

counter-clockwise to set a signal level of approximately +7.5 Vdc at TP6.

Modulator/Mixer A17, A13

The internal modulator for this plug-in is hovsed in 2 combination microcireunt
package (Al7 Modulator/Mixer). Figure 8-28 provides a simplified schematic
for this positive-bias shunt-type attenuators. As more curreni is supplied
through the medulator bias pin. the harder the shunt diode turns on, sinking
more RF power to ground and allowing less io reach the [ront panel.

' * lmax | + Umin

_ = — —_—— JE—

RF
) | mn
_—b L OUT
I
¢ |m3g | |m|n
| &

— — __ - - = —. -

MDDULATDH o MODULATDR OFF
[Maximum Artenuation) (Minimum Attenwationt

Figure 8-28 Simplified Modulator Schematic
843




Service

8-44

Model B3522A

The modulator 13 checked simply by noting whether the actual RF anenuation
15 appropriate 1o the modulation bias present:

NOTE

Turn off line power before removing or installing any
assambly.

® If low or no RF power is observed, remove all modulator bias current
simply by removing the A4 assembly lvom the matherboard. With no bias
current, the RF power should pass through the modulator unhindered. 1
this is not the case. check the modulator dicde as follows:

I, Seclect%3522A EXT ALC. Enter —2 dBm RF power, and selecta CW
frequency al any point in the hand. Ground A4TPI11. Rotate the
EXT/MTR ALC CAL knob fully clockwise to set TP6 to —0.6 Vdc,
essentialty removing hias from the modulator. Check TPE for —10
Vde., If this 15 not the case, 1solate the modulator (rom the drive
circuitry by applying a piece of cellophane tape to the pin edge
connection (Pi—44). Il TP3 now measures — 10 Vde, the modulator
diode is probably shorted, If the test point still does not achieve —10)
Vde, suspect the blanking circuitry, USB and Q9.

NOTE

Remove any taps applied to the pin adgs connector in the
pravicus procedura.

If the modulater appears to be functioning properly, check the following RF
levels with a power meter or spectrum analyzer. When checking power levels
internal to the RF signal path, ensure that all critical ports are terminated in 50
ohms.

2. [f power is low, check the RF level directly out of A12 YO. Refer 1o the
RF Schematic Dhagram at the end of Section VIII for the proper levels.
Measure the RF levels around Al7 Mod/Mixer. With no modulation.
approximately +13 dBm should be measured at the inpul of AL7, with
approxXimately — 10 dBm at the output. If no output is measured, make
sure the AlG Cavity Oscillator output is at least +8 dBm.

¢ If maximom unleveled RF power is observed. attempt to achieve maximum
attenuation (minimum RF transmitted). Select 83522A EXT ALC. Enter
—2 dBm RF power, and select 3 CW frequency anywhere in the band.
Ground A4TP11. Rotate the EXT/MTR ALC CAL knob fully counter-
clockwise. The voltage level at TP6 should be +7.5 Vdc. The voltage levels
at the output of the PIN Mod 0 Drivers (P1-44) should be approximartely
+0.6 Vdc to +0.8 Vdc.

L. Il the voltages are significantly higher than this, the modulator diode
is probably open.

2. Check TPS8 for approximately +2.0 Vdc. The difference benveen the
test peint and the pin-edge connectar gives an indication of how much
current is flowing to the modulator,
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Model 835224

Prior to performing the test procedure. presct the A3SI Conliguration switch
sections 5 oand 6 to the closed (B position. Several of the troubleshooting
waveforms require different swilch settings. A deseniption of each swiich setting
iollows,

® For —6 MHz/V Sensitivity — st A3S! section 5 to the open (1) position.

® For —20 MHz/V Sensitivity — set A3S1 section 5 10 the closed ()
position.

® For DC Coupled mode — sct A3S] section 6 1o the open (1) position.

® For Cross-Over Couplied mode — set Al5S] section & to the closed (1)
position.

NOTE

The 83504 front panal INSTR PRESET pushbutton must he
prassad after sach switch pogition change in ordar for the
selecticn mode to take effect.

.  Adjust the funcrion generator frequency and amplitude controls to obtain
one of the waveforms in the Dirst column (TPLL) of Figure 8-42.

2. Verify the remaining waveforms in the corresponding row.

FM Configuration Control Circuits Troubleshooting

The FM configuration control circmts inclode the Address Decoder, Control
Latches. relays Kl and K2, and analog switches U3D and U11. Incorrect or no
operation in a specific configuration mode is the most likely result of a failure in
these circuits, The troubleshooting procedure for these circuits uses several of the
8350A Sweep Oscillator operator initiaied self tests. Separate tests for each
section of the configuration control circuits are provided in the following
paragraphs.

Address Decoder. Check proper Address Decoder operation by performing a
Minor Address Decoder Sell Test.

On the 83304, enter:

SHIFT 35 4 Minor Address Decoder Test
Check the Address Decoder outputs LEN 4 and LEN 5 as shown in Figure 8-37,
Control Latches. Control latch U16 is checked by performing a hexadecimal
data rotation write 10 Ul6, and then checking the ouiputs for the waveforms

shown in Figure 82, The osciltoscope should be triggered from U6 pin 15,

Exercise LI16 with Hex Data Rotation Write. Enter:

SHIFT o0 D Enters Hex Data command
2 GHzs O 4 Address location 200 (U1&)
M4 Hex Data Rotation Write

Check the outputs of Lil6 against waveforms shown in Figure §-2.

Service

8-47



Service Model 835224

=~ 60 usee

LINSTA

—
—
—
—
—
—

—
—
—
—
—
—
—

14

.

|

40 Ligec

?
[y
o3
b=
+
&

LEN @
(Mot Used)

LEN 1
{Not Used)

LEN 2
(Not Usad}

LEN 3
(Mot Usad)

LEN 4
U1g-n

LEN S
u1g-10

LEN &
iNot Used) i

A g g e — — g— — —E—y—— —
e e e e - - - e — — - - -

Enter: SHIFT 54
Trigger: LEN B

Figure 8-37, A3 Address Decoder Timing Warveforms

Relays K1 and K2. A known FM inpaut is applied and the waveform a1 TP4 s
monitored. The Hex Data Write feature of the 8350A 13 used to control relays Kl
and K2. Connect equipment as shown in Figure 8-41. Adjust the function
penerator for a 300 Hz 1V peak-to-peuk sine wave output with a +0.3 Vdc offset
{use function generator offser control),

To check relay K1, enter on the 8350A;

SHIFT 0 0 Enters Hex Data command
2 GHzs 0 4 Address location 2004 (UG}
M2 . R Hex Data Write A%

Relay Kl should be open. Verily that there is a signal centered around ¢ Vdc at
TP4.

On the 8350A, enter:
M2 8 8 Hex Data Write 88

Relay K1 should now be closed. Verify that the signal at TP4 is offset from being
cetitered around 0 Vde.

To check eelay K2, enter on the B350A¢
M2 BKSP 8 Hex Data Wrile F§

Relay K2 should be closed, Note the level of the signals at TP3 and TP4.
248
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Open relay K2 by entering on the §330A:
M2 dBmdB 0O Hex Data Write ER

Relay K2 should pow be open. Verifly that the level of the signals at TP3 and T#4
is less than previously noted.

Analog Switches U3D and U11. The analog switches are checked by using
the Hex Data Write feature of the 8350A to control the switches, A known FM
input 15 applied and switch operation is verified.

Connect equipment as shown 1 Figore 8-41. Adjust the function generator for a
500 Hz 1V peak-to-peak sine wave cuiput.

On the $350A. enter:

SHIFT 0 0 Enters the Hes Data command
2 GHzs 0 4 Address location 2004 (L116)
M2 dJdBmdB 3 Hex Data Write ER

Analog switch U3D should be closed. Verify that there 1s a signal at TP3,

On the 8350A. enter:
M2 dBmdB 0O Hex Drata Wnite EQ

Analog switch U3D should be open. Yerify that there is no signal at TP3,

On the 8350A, enter:
M2 dBmdB § Hex Data Write ER

Analog switch U1l should be set 10 the zere position, Verily that a signal is
present at TPO

On the 3350A, enter:
M2 dBmdB GHzs Hex Data Write EC

Analog switch U]l should be set 1o the one position. Vernly that no signal is
present at TPG.

Powar Sweop/ALC Adjustmeants Troubleshooting

The most likely indication of a failure in these circuits is either incorrect or no
operation of the Power Sweep funcuon or inability to adjust the putput power
flainess. The Power Sweep DAC Ul7 is exercised by initiating the Power Sweep
DAC sell test, and the DAL output is checked at TPA. On the 8350A, enter:

SHIFT 5 1 Initiate Power Sweep DAC Self
Tast

Verifly the waveform at TP8 corresponds with the waveform in Figure 8-38,
249
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TPE

SHIFT 51

e

Figure 8-38. Power Sweep DAC Self Test Wareform




EMISLISIBIED
OA AUl Ul SSUUBIWI-UOU 10) 1231100 0 YIomau uonesuadurod jutod-yealq
I B ptacyd SI01S1531 103(28-AI0)0R] PMBIMOSSE UL pue ‘puD 0D LED

"IPOW AT 5] DT ISTOU JAL] jEMpIsa
a1 FUISAPAI MUSIND (100 DX Yl Ul Astou Ine s183[1f ¢ [ ArTa1 Furzidraug
WO 5308 QDT PAIRRs 218 YHLTId MO VIISER PUE MDD VOSEE UsUMm

o3 OX 21 10 asueidnpm syt pue aoueioedes
omsered a1 £q pasned Fndurnr vadwep 01 sd[Y ZHY TUATIND (10D 24T UT $3308YD
uappns o) anp saqids o8ejoa Bumun] 4q SIOISISURLL 2AL1D JULIND 21 pajoad
O PUB {MA FT[1 AQ DISUIS ‘270)312Y) puR [YoV YINOoI)l WmEID OS[e 338
SIUDLIND INWa 73 pue [ ID6Y 2allp 01 papasu ured 1uaiins ay) aprasoid 79
2FE)5-I31 T3 -UQUWIWIOD PUE () I3MO[]O]-Ian1rg "30uaIjip ) 1230103 o) a8e)0A
10443 vk svnpoad [ pr) 9FEI0A 241D M1 SUTHIED TOU $1 TUATIND JALIP 3U) §]
JusLnD 1102 21 03 jewoniodord AP2aIip st Yoy ey JOISIS2T 20112 50008
doip adeyjoa a1 sronuow gz Jo indur Sunraaur a1 reudis sfeoA TATYC
G A AU} S2A13031 77 Jo Indut Junmsaur-uoa A 102 wiew § 0y 31) 1of IasLIp
JURLIND PUE IFIBAUOD juaIno-ol-a8eljoa B sudwon [Qgy pu® 0 10 ¥l

o2 Julun) uew § O
a1 ySnoayy 28e3foa saup 2y o) [ruoipodord anng e aAup 01 196V Ja(d
N0 OA PUE [MaY ICISISTY 20U23972Y UIIM SYIOM IRALIC] 103107 [10 O] 3L

@ SY J19Al(] JUSLND [10D OA
® SOUNOE JULLIND (107 DA

astou Ajddns aoapal o1 Suisayy o 3o aandedes ssn sarddns 1310
ay L s 2yl 1o Apddos AcT+ paendar e saptaoad jzn) SAqUISSSE 1310 PUR
IBALCE QO 9% 241 10] saBeijos Juaiapjip 3 sapiaord Anmmons Lddns jamod

@ Aunaing Ajddng

"SUOIIPUOD 1amod pajaas(un 01 12[0IU0d 3y} $1I3 1assasordolatu
ay) ONUGd gl-dH JIPUD ST VOSER SUI uday LN Ufnory) peas s A[quaasse
IV Y 3Y) WOIj “JATINT ‘Paunbar §1 uotoe 1Bys aUIuasp ol dnuaur
POIBHINI 201351 ¥ 24102231 )1 awin yaes synding ;) spesr 1osssoordolorns ],

SUONBIMBIIUOD Y2ms 211 s21Bsny|l [¢-8 2InT1d SUONIMSUT I0] A4 UOHIIG
ur arnpoecrd jusunsnfpe Aswanssy Lsusnbarg mp o1 1299y SOV Suless
pue 120 253 dn 198 o1 sraquinu Leutg 3poous suolisod yanms g pue 1§

‘L) YySnoayy peaz a1e g5 pUuB [§ WO S1G {I0T0
2y, Aousnbaly pus Yy 31) sIRIQNEY PUE ‘S3N|EA DY SIBIS Yl 5YSI[qBIs?
S SNAT AQ Paqeu2 Uays gy YEnoaqr peas st fyn adeyoed aosisar dn
-nnd Y 'zg Anuanboa] pua mof 2yl SNEIGHED PUB I 19810 211 JO 3nt]eA )
SAUIULINGZD [§ pAHET 4G PAIQRUD U2Ym £ USNoIYl peas 41 1] sFeqoed 1015150
dn-ynd s (1§ SOV é) 135110 pua((é) a|eag a1 107 sTUN2s 31 AE[NO[E 0)
posh pue TISIHL JLSNI pue dn-roadd Funnp aossasoadoaonu 211 Aq peaa 1
SIUYDILMS ISIY3 UO BIEP 2y ] "$310uanban) pus 4EIY pue mo| 24l ajvIgi[ed AJ[RISID
0] PAsN Mg ‘s13]Ing sng eiep Furpuodsdrion N5y QM T8 pUB [§ Saydms J10

® siapyng eteq nding /se4yslms e Aouanbaiy

58

sul-gnid pueg-nnu
W Furonmspueg Sulnp AjUo PAIBANIE 511] YIZSER Y w1 pasn 1ou st O g1

JANIINUL FY1 $23T4028 1085523000d0IDTW DY} PUR 27N WOL] 3UT| |OIITOD
B AQ 19831 udyl ST gL (MOT=SLYT) Fwpus 10 (YFIH=51Y7) Fwnuidag
s1 da2MS PIEAUIO] 2U) J2ISya SUUINp 03 £ YSnoly) pras &1 1T ucnude
10ssaordeasiur sisonbar pue smop DEIST sind g4 1N Jo 1ndine Sunaaaniuou ayy
i1 dopg-dig syoope D1z wel asind yse7 ($a1Es saTURYD GLYT FWNASAS
g3y asnd s 9z 40X F Jo mdine ayy Apusnbaseay g1 Aq of wid Suiyoen
wol) prudasrd 81 1N Jo 6 urd) Yy sospnd D17 UEIY 01 mof 10 ‘ao] 01 Yiiy
Wwol) 53aFURYD (RGOS VRN =m0T) SLHT w0 gorg dooms yoes Jo pua pur
FunrmiFag 2y 1w sossasoudornu oyl sidnzrayun Lgnons dnrsug daasg Jo puy

FIDINOS 19()0 (BIZADS BIA Indino ay) 18 aalldw
readde Lewr pue sjeuBis paio-anam ole (1sanbay 2ng Suyue[g =m0 OH4E 1

pue (sanbay doomg dolg=m0T7) HPYSS T "ISASMOF "H7 1 PUR YE1 FUi[qesip
OIIOD 108520034010 4G pHEBARSEIR 051 ST AW (TTOH S5 2 "YIoLR a1 u]

VLN PUB YT 60 SAIqestp Al2anaagie s ¢ olkdedwon
o) mdm ay Fuipunosd £qaiaygl ponuoed rossavosdorsiw Agq ysng pray

S ZZN WO AU HSE T AYL 'VITCES A UL PAYESIP SI ANINANID Yd)ms-pURg

"pg-g eanbiy
Ul paleIISNl 848 UOI0eS ST Ul passnasIp sieubis ay) Jo jsow

10N
@ mbo 1dnueu] /jotues deamsg

I A0I— 21 Jo Afrqedes saup
IWALIND 24) §2$RIIDUL g Joudedes Juisp) yua ¢y ndinoe 399 AQT— 0
WOl PO JAAZ Ayl 10) JUIND SEIQ 3y S2ptacud 7y 2SI0U 22Npal 0} IMNSAS
ay Jo wiwg Asuonbaul-ydy sy s1not 8D ¢d L 18 AQT— AlIDEXD 10] uTed {essa0
21 spsafpe 01—, ‘17d 02 Wiidwe |BRusIa)ip 1o [eUrua) SunIsAu-uol auj
01 3TRIOA DU 2 I LD PUR Y AIqes 11 saoidunr pue srmeiadns
$I [QIUOD 01 INEsY [rulzul ur sepn[aul ofeyred sy ur-Fnd g jo )sa1 ay 1)
S0UILI]RI 3FRIOA A[GRIS B 3p1A02d OF IPOIP JAUST AGH'Q FSICI-MO] B SUIEIUOD {71

@ SOUBI8JBH ADL—

910 eyydwe Sunwwns pue (G} ()
USIMIN] SIIDRINDIBUL J38])0 PUR uied 107 1snfpe o7, <7g Pue I3 ADI—

AJQUIdSSE (X 0% 24T 0) AJQUIISSE 134T TAld ¢y 24} Woly
passed ade 2 (i 0(eq 5210uanDII] A[UO 10D iR SIDIE[NASD DL )
10 suoyRIu] awn asucdsar am o) angg (S|TEIIP JAUIIN 10} 123G IDIAIAG
¢y 21 01 1213y udwEnfpe siyy sapracdd [SEV UMIms uonwindyuon)
Pa123138 51 [BUFIS ] 21 JO Fundnon 124085015 usym aFR1{0A AATIP D1]] OJUC
steudis g [Buidxe Jo sHusuedwod Aousaball wmo) swins w4 OIYd O1

satduanboy 10)B([s0 DA PUE KA PAXL] 241 Ul SI04I12 10]
S1031100 195110 STYL {"VZTSE] 91 UL yBLy pray st () 721 Wody dur o aNvd
Y L) "9Z[) YANCLY) UL pIWTUIAS ST (13Ue 1001 TV TV 2 Wol)) TvD Od A

“@) ANNL A DS
WOI) PAALIP ST uonesuaduIon sy JCIB[[1980) [HTA Y1 JO UM asuodsas oy

ul $3v] 10] 1904100 01 pappe 81 ‘K[quiasse ORI LV 241 Wl ‘{JINOD A1

Apddns
sousIajal ) ur safuRyd jaspgo o1 Joyndwy Fuiysell AT+ Yl wodJ
Teusdis vonesuadwod e s9placid NOLLOTHROD HOVITOA ATddNS

@ Y 128100 gl Jo 2TURI 3T sauUNk-aui) S0 00
sponuod pued Juoa] 2l AQ pautuuap st siured pus 1sdoad sy usamisq

USALIP ST 10D QA Y} 12yl 05 3300 JATMA QA 29 9SR(pE 1S.LIQ

@ ova Buyess 2y jo s8uer 3g) saum-suy O, 11y
230A AT OA F4 Jo vonod dwea pareos sy sapiacsd INLL A DS

awogaunl st 1e pamwns aie s|eudis uonIaLINd
[B13498 I3ALI(] TU2un’y 2yl 10 (A JADIA OX) *8syos aaup e sapiacid
pue ‘sadrioa 195730 pue Fulum pajeas 2y 10) 1wod Suiwuns sy sspracid o[

@ Jeydwy Bupuwing

Hup 2y) 10] presuadiuos
ST (p1d L} 28e10A FATHC OA URI[NSIL 2Yj IRY] 05 [PUTIS UOIIIOLI0N © saplanid
PUE 30 44 OFUA AQGZ Sy Ul YUP AU $asuss | Jasamoy sdusyd
01 A1) [ Adudnbagy ay) ‘Apuanbasucs ‘pue 100N (100 WK A 94 ‘SYLP
0 usOp papeol sawodaq Addns Agz4 AW 17 TOIB[NSSO DA 2 0 JuaIIng
Addns o1 pastt (S1/€1d1) 2uUll AOT+ 2U) sronoow {1 Jeqdwe Fuioav]

(B) seydury Buppesy A0Z+
WTSCR A1 Ul pAsn 10U ST O HIAT

'FIUL [OSIUOD 252
Jo suondussop pajiersp 1o] suonaes a1foy Wdnumu/fonuon) desmg pue “a0Inog
WALIND 1073 QA 19 duly Sunnung a1 0] 3233y mof sas[nd gNT'] vays 77
Ol PAYMR) §1 24q pUSWNIOS 24 [ (Cuornedijdde 1) wi pasn 10U 218 20)a131
pue sul-dnpd pUERQ-NRLW UT PIsSt ASNAMID FUIOIMS-PUR] Yia PalBIdOsse
ade s|eudls ISIYL JO [BISASG) CA[QIUOSSE IdaN(] OA 9V 2Yl U0 pasn saul
[OAIU0D ) J0) WOLER NI WD) SPUBNICY $DI0)S Y21y NE] [ONU0I ® 81 770

'§3140 2214) ur
popeo] ag urd A211 1B1]1 0§ S1aqUInU am) 21 saxajdninw Jossasordaoisiw vosey
AL E10 JO greY Isio 2y wiolp Bunod (] O y8noiyy go) no) Sumneuar oy
LA Q] WO IW0d Dy 19sPO 24l 10) (L0 UTNoIh (O) sig 1edHIudis 18e9]
Ay “Apemg (g1 Jo J1ey woly swod ([[$ YEnoiyl gg) siq snoy Sururewsal oy,
(6N} ¥ Fuljeag 2y 10) (L§ yBnoaqy 08) s11Q JUesIudIs 15eal § 343 $31015 g

sng eiegy s ue Tuneadde erep jo 2144 2Y1 31015 0F 13pOIBG SSIPPY aY)
WG] AUl 21etedas v Aq pox20s s1 yMEe] yrew (A inoiw 21307 1dnniatu g [onuon)
dasmg 3yt Jo] sjeuds [0NU03 Byl PUB SOV(] 125110 Ppue
Bur{eag oY) 107 vl1ep [eudip ayl Bulpninul S|EUDIS SNOLISA SFOIS SaUNR] [B100 INd ]

@ seyaje] eteq indu)

ZHD ¥
0} [Q'D JO 28Uk pury-1(N] B I0] I01EHIDSC QIAeD POXL SY WOI] 2O §¢ Yiim
pauApoialay usl stndino OX YL ZHD 2% 0 [8¢ woll OA 2yl dasas 01 135)J0
PUE P2REIS S1 GMITLA JIPA 0T— 01 § 212 1) ‘sdoams pueq-jiny 404 “Louanbaif
DU YBHY 2Y1 SOULULINAP FN[1LADS 1BY1 0% 9] JO Wed ayl 5195 IV duifeag
A apiya Aougnbai) meis oyl sA0NINSP v 19810 YL 10IR[IIEe DA W
J0 Asuanbaz) sy autisep 01 13yiedc uonoun) sy LIS 40 PU INLADS

IS 3] JO YIPWADURG 211 SUILLASP
JOISISAI YIBQPEa] [RUISIUL § V(] Yl PUR [[D SIUNSURI UO-UIN] WOl 3V
sy} s1ooiord 79D 06-g 2ndi g 295 7d L 1P PAOT+ PUE 0 U22adg s8vy0oa 1250
siqrwwridod v apiacad 01 ICISISA Y2BQPR3] [BUIAUT § W 2H1 Ylm SRIom
#1451 oygdwee Funiaaug sindut sioe papeol] uizped Aeug syl o Fwpiodoe
adeifon JTY AD[- 20qEIS ® $2[3S Yoigm DV FUL[dnmnw 10g-g1 € §1 gl

"f)6-§ 2Iud1y 235 DPADI+
0] () Jo afuer wnUiXew e yim ‘diiel pajess g 51 [ 41 18 WIolaARMm Y T, 1A ay)

10 YIPLSPUE] Y1 QUIUAINSP “JOISISA NIBRGPIY [BUINUT 5 DV MY Y Suoe D
uo-urm Suunp Dy S FuiFewep woi] siusisuell sjuzaasd 1y saEels 1aie)
BALIp 0) papaad wed juanng sy aptacsd 01 Yed Aovqpas] a1 W papnioul Ae ¢
Iamor[o]-131as pue ¢ sayduwe Suyisan] simdur $112e popro| wisyed Avurg
syl 01 SUIpIooDe 23RI[0A BUTURD 23] S27B0S 121ga Dl Buididynw ng-zj v st g0}

(@) ovaesuo
@ ayq eun) ebejtop pejeag

P53 N3 338 "t
-Bnyd ay) jo 28uel Louanbai] ([ng Y1 Furdaams 10] A0T— O (p Wod] Sutdues ‘duwes
PIMIBAUT UEB ST pJ1 Je WiIokaaem 3y -ajqes ayl uo dn payod ssiou sigutung
0] uoupalm spow uomwoy poof sapraoad sy cTRUILEY) FUlSAul-UOU
ayg} 18 pRIYs 2[qed atp pue mdur Funiaaur a3y 18 Fuueadds (eudis Surun) ag)
i rrpdure [enuni)fIp B se paduBlie S1 1IN0I 91 [ 'PIROQ 51 JO 1S3L 3] U0
28N 10 )T SIAJJIG PUT JWBUIRWE YCER 241 Wo) afeijoa Butum) 2yl $3413031 011

aeuydwy seyng afejjon Buung

("wZZseg 2
Ul palqestp §1 .00 yorms-pueg) dasms yowa J0 pus ay) 1w 10sy300sdoroiu
311 sydnnziur Lo [onuos dasmg lony e S OA Yl 10] SALIP-IUILING B
01 PAIIAUOD UBY] $1 H{ J 1 18 WI0JaARM JUBI[NSI ST [aued JUe] 2] WOl 1as)e
TV OTdA YL pue ‘L) jeussixa Asuanbar) mof ‘oonesusdwod Aef:
randwe Juinnans v our-3npd ayp jo sjutod-pas Lsuanbaig ayp o3 aFm0s
PRERLING 2Y) 128)J0 PUE 3[BIS ($DV¢]) $19112AU0 ) Foleiry-01-[ensi utd

('sw-Fnpd pueg-ninu W 23Uanbas YIms-purq s3eiuUL os|E &
oV 2y L) (OA) W0RIIISO DA 2Y) Jo Aduanbad] 21 [0I1003 O J3AiIp juand
aq) sapractd AjQuuasse 1018152y 19 6V SUL JUDLIND JALIP E OIU1 JUIRITUTET
YOCCR Ayl wod) aFeroa uiuy Yy SUBAN0d Aquissse Iaalug OA 9V AL
TvHINID

'PEIOU IS BYLO
SSA|UN Aquesse gy eyl o} Jejes sIolRUBiSep eausiejel (|

JLON

NOILAIHIS3Q LINDHID 'HOLSISHH JOINIHILATY 6V/HIAIHG OA 9V

LO FREG Fu i

MOTHEAQUARD

g ————

P/ &6 YU DRIVER

Fi
1

1 LD FREQ Fi

HI FREN Fu

-

HI FRER Fdl RET

.

PER_SESCOwF

-} — ] ==

A2 ¥IG

‘ ILLATOR
1

FfO aa ALC

Pl

L FER S¥/COWP

! B3E50A —! I PfO AID ! ! AL FM DRIVER
| SWEEF ' 1 MOTHERBDARD
OSCILLATCR e LOW FREQ AMPL/FILTER £
3 ’ 5 F1 P L0 FREQ ONJOFF —, -
J0 o P.I Kiz E EA — SELECT —— —_ —_ r
. A - - i R ¢ R ——a o r
- lT boodoy t{'- L oggg, et FURIT T " ;/r'" R ] T -
4i ! )
7 Pasi OPENIZOWIZIY | Frb KR
L_"J ein — I;”:J‘H:E:‘]'IT_I::E‘I'WER & - CL3D=dpAl iy :
! ——
'
L L0 Fu #F
- . ! 7
1 1 YIE MAIN COTL FM DRIVER "
PIO A3 DIGITAL ' ' (EICONTROL LATCHES .
INTERFACE e Fsnie :
Pl a3 248 Fr :
4OF L L 5 1 :ET { :Ef :
anl 1 a % 1 1 ' ]
VI o T :E:W 52 (@) HiGH PASS FILTER/SENSITIVITY | :
ap3 Ly 4o —1L ¢ 1o e—1 o B [ FITY Pt ISENSIH...[TH i
gpd ———3 38 >— S R 5 AT Hiis g SELEET [ '
05 ——-L— 13 - L1 2 I fof COURLES g r
el Ly 25 p—L Lo dm —L—0r 1 i L
BT L5 12 »—1 L 14 &L K1 gmmmmu T THA Mmoo om i m TR M MR s s
1
R
1 1 l
1 1
! | (FIVIDEQ AMPLIFIER {f)OUTPUT CURRENT DRIVER
. . A o == "
3 3 ] —
Pl | | e us | | B (&) ADDRESS DECOBER [ , L
| ] i P .- ;\:\b i
T ] e T R— Los p LS L
L lusslulll , g |az 2"7, Ly sz [ 8a% [ 5 — EvaniE o A, . 1 ‘\\\_ e -
] i ] ' — e ‘ > I ' "/,”f L .
1 I I ) -
l I | I ! I | s ? o I :
! ! I r i L-"" e
Bag ooy 23 > bt 33 €L A2 ! N 700 Mz HIGH PASS FILTER —7 .
1 | l 1 1 I I ] | R w "
Bllm-—-’l-ﬂ-hlz} 'I : = : LLL H
Cl o R «
a2 —by e Y1 D P T . Y16 FM GOIL URIVER
1 _
-- l | {G) POWER SWEEP
- I
I
8350A SWEEP I fAC
I )
OSCTLLATOR I i ; I AEHAELE .
' ' | (TALC FLATHESS ADJUSTMENTS
i 42 w3z iz as I | | [ |
i use ——3 37 3 G 4 & < 75— ¥ Rt { il
I —~ 1 e
1] + '
——— [l 7 F | F‘}f
g ——gi T é
1 1 : .r'r o !
1 1 R |
—0OF
L or BFI L1 BFz Hy BrY EL} 93 &
- L a9 a2 o9
P{/O AZ
FRONT PANEL X ;)
INTERFACE ! ! aLr
: 4! w3 JII x.-l.b Fi ‘;‘,.-
FRED, TAKYW —L— 36 % G — ¥E ——1 e el 2y L — .. . %‘
L U

Figure §-39. A5 FM Driver, Block Hagram

AS



TP11 . - TR TP3 LL TR TP4 (VE] R TP

Cross-Over Coupled Cross-Over Coupled Cross-Over Coupled Ceass-Over Coupled Cross-{ver Coupled Cross-Over Conpled Direct Coupled Cross-Over Coupled Crass-Over Loupfed
AL AEPY 20 MHz/V -2 MHz/V —20 MHz/V ~§ MHz/V —20 MHz/V -6 MRz/\V 20 MHz/V =20 Mhz/y
0.5v/oIy
4 10 5 ] N SICIAL vo | tormom | BLock DEVIDIV 0.2v/BIV 0.2vIDIY D.2¥/DIV
2 | LOFREQFM T OUT| AGPI-25 E 5 AR N IR NI : NOTE - :
E . . = wms - E e E G-R77- 2 | FREQTRKY W | ARG ! FM IRPUT = 100 Hz ANARAR WANARARAN I'r\ i AN N . WAVEFGRMS MAY YARY WITH EAGH PLUG-N. N O SO SO U SO0 N O
E @ E-R7G 35 ﬂgﬂ T . SCOPE =5 me/DIV 4 i. | ¥ I||l j l. } 1 e i T T ‘-‘ R ] : r
g—uz1 —~'E:| 13--—~a- m-a . | ; ... ] 3 : . f 3
a—um—-—{r m—cn:; E—cme PEHT & rEa—gf ?:} 2 The H _lu:_ﬂ u_éﬁuhﬂ U U U U ] : i\_;! \J L}
-@- @] u7 Eﬁgh Q_LEEEEH uia E‘} ZE NE _w_" ------.i. ..‘j:. T EEN O ) P P P B e EEEY IR SEREY EEREY EREEY EERN R
Gﬂﬂﬂﬁﬁ-ﬂﬂ-ﬁﬂﬁ'ﬁﬂ?—aﬁ*ﬂﬂﬁﬂ o {b‘f}JJ @ = o GC‘}DO:I)T 5 LINSTI 1N AEP!-S A E _i: T 1. il. O D) EFT —T I. I 1T f [ F
® 3 i::ﬁ m - 27 | +5v IN | A3P1E7 J
" o T % b % B | NC AU IR 0.2v/01y 02vini D.2%IDIY 0.5V/0IY 0.5v/Y BSVIDIY 1wy 2viDIv
E - N - ] ':P "?
Y. 17872 & BPEIIRT Y 28 | —15v N | P228 ! _ . ; | 1 1.
begees 3 FEIIEEEIRT T | #10V IN | P18 i HREENEEEEER N BEEEEEEEEe ded N S 1 O OO O 00 O S [ O AL AGAL AL AL ol o b
(L N | ey E t;: Az EENSH WY [EER FEEEE) FEPEYERRYIREY FETETN T ; i p ;
U1 - 3&3&%%%1@?%$ . ; 29 | NG 5 E e ol fon e 05 o s o FiB I{,U ‘UUU" '
] g8 | GNODIG J : ! ] AoE F 3 i : 3 :
GrCI0 = 28— LY AR ura @ : mont of 1A it o lnl B A LS EN
%9 : SEERIS b bbb 1 ¢ 30 | GHO DIG ! FM INPUT = 700 Hz LA AR IIWANIEARTWAY HIWARARATA! Al Doy N - IO : WATIAREAIVAREA
dad | v | w7 chlf FIEP OO 9 | BOY T EERE C,G SCOPE = 1 ms/DIV SAVIRYVARY R f TV AN Y ' i f L ; Vil
2Eg o b o < {17 77 Te iy @ 6 31 | BDA N | A3PT-21 €6 VIV A ~ YivAy. h‘\JLV‘“V— ALVRVIIVAINVAY Avava avia " J |HERE
) bad orzoo—owms i gy LLEBE lum|ma ) : i vV 1 ViV M U N Y VYAV ~T ] i Lf A\ A AA RY, i
8 oge BrIzE e Y etz o i; ;i b & da f 1 [ en3 N [ A3PT10 CG 2 —— : —— — e A R A . R v
e f oewe ’_I REH}‘FTT?? &:T J:q} 12 | BDZ N | AZP1-22 LG i — * : 1 j Eot BRI g Eak
i‘bm BofB2T~ & 11 | BA1 IN | A3PI1 A i ! ; J ;
UUUUUUDUUUUUUUUUUUUUUU “Bo28 L 4 KL R LR
|—| oo g O 12 | BA3 IN | A3P1-12 A
J4 | BAZ I | A3F-34 A
. \ ] i3 | 605 IN | AJPI3 £G
Figure §-4(). A5 Component Locations 36 | BO4 IN | A3P1-35 6.6 05OV 0.5y 0.5ViIY 0.5%/0IV IVIDIV VDIV
14 BO7 IN | A3F1-12 G T :
NOTES 36 | BOG IN_ | A3r138 G RN eSEILLOSCOve U OO0 O OO PO R O Y Y O PP I OO0 OO U 900 OO 0 OO0 OO [ O O 00 O Y code | e d | s U 1 RN OO OO 0 OO PO O
1. THE FOLLOWING KEY ENTHIES PROVIRE FRONT PANEL ACCESS FOR A DATAWRITE/READ 37 | GND ANLG J i 3 N \ [‘ ‘.l / \r \n / \- Jn1 Pnl lnl lnl
QPERATION TO/FROM THE ARDRESSED LOCATION: 16 +20V I Pi-7 NOT USED EM INPUT = 1 MHz : 3 : i \.r" w7 v 7 ) \ '\ r'
FUNCTION KEY ENTRY e e J SCAPE =03 sl SN A I 7 NI - / i ; I As
17 |- T REE [ +— - : : o g e G 1 i o
39 | P RET N_| pras 5 ‘: s VEAVEBV.EVERY. ALALARNRVAVAVRVRYE EEHEE S = L R
+Hex Address Enry SHIET 0 0 foter hex odoes e o i R e e O ] 5 5 O e 0 O i i O s 2 i G 5 o I I I
Hex Data WRITE M2 (enter data; two hex digits) a | FMIN N | P1-A3 B ] I e — u [ i 1 i i : '
Hex Dota READ M3 T T .-——j el SEERAE
Hex Data Rotation Write M4 41 | FM RET IN | P1.A3 B 0.1V/0IV Y __J’ PLUG-N 0.5v/DIY ¢.2v/0Iv 0.2v/DIV YWDV vy
Hex Addressed Fast Read M5 20 | HI FREQ FM RET |ouT | A124102 : : T ; | =
4z | ne EENEN : 1. N AALAT]
*TU ADDRESS A OIFFERENT LOCATION, PRESS M1 AND ENTER THE EW ADDRESS, QR 71 | 1l FREQ EM ouT | a12atiz H o I O O O T O S B U OSSO O { ! [BRYAN RIS 3
USE THE INCHEMENT KEYS «» % TQSTEPTO THE NEW ADDRESE. 43 | KC 3 Figure 8-41. A5 Troubleshooting Test Set-up ; § i _ML‘:__ ] : i i _H
22 | HI FREQ FM RET | DUT | A1247)2 H FM INPUT = 10 MH: ] P r . e Neaiglo
A4 KRG SEDPE={].B5 J'J.S.Ilnl"l.lr s naan Lo .fi{} 1! ”“UQ NDTE + . -+ ir " uiua I v [ ki B L o T + F1{attapnakt wﬁvﬁf} - : ’ :
_ | : : F
[ S FUU Py U SO FU PR O o REFER TO TADUBLESHOUTING PROCEDURE (PRECEDING PAGES) FOR RSO U By O S90S O BSOS OSSO IV SV IO (O PO o PADABSATATR UV PR I ) FURS SO IO PR ROt FUUPY FRY POVt OO SOV SUR FUUSE SOV OO PO
e TEST-SET INSTRUCTIONS. s Y o W ) ——— =t o R S A R
i i ; : ] I i : i
Figure 842, A5 Troubleshooting Waveforms
| 83525-60005 |
' pi-51 (00500 , YIG MAIN COIL FM DRIVER . |
F1-9 tINEDL
Fi-szimenz —— | % 8 DATABUS
F1-10(INBD3 e—— ’ -' >
+5¥F PI-35(IM18D4 ——| ) *
FI-13[INIB0S e
4 F T =
. F1-13tpejsls B — P ——— (E) LOW FREQ SENSITIVITY SELECT/AMPL Len s seom i3l ool e
P I-33CINYEAR ! Fl-14(INIBDT C——— - [ j_
| eictiomea z TP oa 10K P‘I-ZEIINJ' ﬁc G286 |
a2 73 - o
| Pi-secmone - +Igv ViD res S /BT A e | T"”’" RSO RS (T} ALC FLATNESS ADJUSTMENTS I
PI-SCENILINST| ————— 5 Plmaelin) E k2 o 3 I o Ik £ ‘—\ . | 5000 ez
FlI-iZ(INIAAS ::——ﬁ;—F-—u_-E_c ¥ W 1N { , oﬁr p 1L D,_,.,.I o] = I_\?B\ [ , . . —EE-:—-—ggg o2 acng = :’l’.ljigl,’ E—«r .
' 4 Ay ) To Faea e > i YE" . N b
" * Tes s |07 & Prsr ' JUSF QIE 5L I 5 +15¥
f :E F1-38, 410102 : W BET 4 g? MSE 208 L -
— 1 “ 1 . U4G
l b HE Fil RET I 3 _ R . UIA 0.1
| : MCLew 4 2004 :l LD e "?!? Pl Y 2 e | I
5 L EN % 2L05M : EREY TREY Fl=2F[0UT] l
? ﬁg E FRR SW/COW
(©) CONTROL LATCHES i TPt
I +5YF i
[}
1
I . ' YIG FM COIL DRIVER |
+5vF - R 4 i “
| {J} SUPPLY FILTERING L €N s 2c08k" T T : I
+1EY 1 rF [ :
L2 R%3 acy | 4 5 1
Fl-gBim; 5.8 0 | YR Ll (O HIGH PASS_FILTER/ : (F) VIDEC AMPLIFIER
o s BOZ 11 T HI EM OFF SENSITIVITY SELECT ssyr |
+I5¥ + cao +l c20 > el 8D €10 T L_LO_FM OFF Yo
. . B4 L] 7 " GMHE 'Y SRL - & MHZ:/W SEL :
) BOY 3 o 2 L Du LOUPLE LOC COUFLE ot : @ OUTPUT CURRENT DEIVER
l 8 GRI 1
1° r.“% v ‘%7' 68 |2 E l
+19¥ +} cas # cas I -I |
i5 16 L
g E?z T+ % i 2 +10vF
Pl RRALIY TN |a
.01
3
cz t4 RII 13 +5YF —]
P|—2'rr{_x_~l -9022 3| oFF 4540 33 _ . %72 iy RE FH ,,:,FE ']E_SELF RTE RT3
I 1t ot Wiy LT ANGK [+1e20) oo
I ¥ WYRI Ille_l\L‘:tR 1T , I BE 4 *‘" . : E
Pl-8,30 "5 ;3 w3 e 2.3t 23TV gk B ‘:5‘0_
—— 0.l a7 3.9PF R4 B8 N !
GNB DG —— >t Sl.1 %51 B RTT T4
RIZ +ENF : wea  loon
PI-37 T 1960 CRX CHR4 a\ — = 0¥F .l ant 230 - "
{ oo s ! , E’ﬁ"l’ IT.5Kk SRl
] Frton -&f Q38 Llz  ReE I
— sl e BGPF 19K |
~10¥ P1-21(6UT)
LI R23 ey - ]
| 35 =aro 1 eqy L[‘J Raz _ I FREG Fil
;g 4TEF AN 121 ? P 1-20, 2200UT)
RTE: +* —
10K & e? HY FREQ FM RET
| pe-zan e ?ch;DpF I
| -15v |
Lo .

SERIAL PREF|X:
o Figure 843 AS FM DRiver, Schematic Diagram

8-51



Model 83527A Service

NOTE

Tha wvaluas of tha factory-select resistors are stamped on 2
labal, attached to tha RF casting. Matching resister sets are
supplied with replacement Y0s and must be installed on the
AB YO apsemhkly. Tha new labal, indicating the raplacemant
resistor values, should be attached to the RF casting.

If tha AG ¥O Driver Assembly is replaced, the shaping resistors
from tha defective bopard must ba rainstallad in the new
assambly.

NOTE

If tha YO neads littte or no compansation. some of the factory-
galact resistors may ba omitied.

+5V Rogulator A9 @

A%} is a +5Vdc regulator mounted in a single package. It receives the +5V
UNREG hine (slightly more than 5V) from the mainframe, and regulates it lof
use in the plug-in RF components, A7 Marker, and A8 Sampler assemblies.

A6 YO DRIVER/AY9 REFERENCE RESISTOR TROUBLESHOOTING

NOTE

All rofarance designaters rafer to the A6 assembly, unless
otharwise notad.

The A6 YO Driver and A9 Reference Resistor assemblies are primarily

responsible for controlitng the RE ocutput [requency. A failure 1o these

asseniblies usually resuits in large frequency errors that are independent of
sweep ume. (Frequency errors that change with sweep time are usually related 1o

delay compensation. Refer to Service Sheet A7} Freguency errors on the order:
of 300 MHz or less may be due to improper calibration. The problem may be

relieved by perferming the Frequency Accuracy adjustment in Section V.

Genearal

Check that all power supply voltages are present. +20V (on the Ab assembly)
and —40V (on the A12A1 assembly) supply the YO. Ensure that cable plugs are
correctly seated over the correct jacks throughout the plug-in. With the line
power off, remove and reseat the A6 assembly to assure good motherboard

cantact.

NOTE

Unkess spoacifically ststed otherwize. the trouhleshopoting
wavafarms and wvolteges deacribad below occur whan the
plug-in is sweaping across its full range (INSTR PHESET
cenditions).
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Service
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Model 83522A

Sweep Circuitry

A fmlure i the sweep curcultry may cause the YIG to sweep between inproper
frequency endpoints. or. not sweep at alll If the YO Drive Voltage is missing. the
mstrument may 1oggle belween two or more CW frequencies.

1. Check the YO DRIVE V (TPI4) for the waveform shown in Figure 846, If
this waveform is correct, then the Sweep and Interrupt circuits are working
properly, and troubleshooting should continue with the YO Current Driver
seclion below,

a. YO DRIVE V is incorrect, check BVTUNE (TP4} for the waveform
shown in Figure 8-30. 1f it is missing or of the wrong amplitude, trace
the problem back theough the wputs of U0 (both should be close to
0 Vdc) to the sweep ramp output of the §350A.

b, [fthe waveform at TP14 appeared to be level-shifted, check —10 VREF
{TP3) for — 10 ¥Vdc 1 mV. Then. with the plug-in sweeping its entire
range. check OFFSET (TP2) for approximately +92 Volis, If this signal
15 incorrect, select a CW frequency of 2.4 (GHz and press SHIFT 3

2 . Check TP2 lor a +04 o +9.2 Volt puise. Il this fais, check
address decoding and the DAC latches using the Digiral Control
troubleshooting procedure described below.

2. If BVIUNE 1s correct, check SCYTUNE {TP1) against the wavelorm
shown in Figure 850 If it appears to be bad, run the Scale DAC Test by
setting a CW frequency of 84 GHz and pressing SHIFT 5 2 . Check
that U9 pin 17 15 at —10 Vdc. Then check TP1 for the waveform shown in
Figure 8-33. if this fails. check address decoding and the DAC latches using
the Dugital Control troubleshooting below.

3. Check +2V FREQ REF {TP13) tor +20 Vdc X103 mV. [f it 15 not. trace the
supply voltage back to the 8350A, Then check that SUPPLY VOLTAGE
CORRECTION (TPI5) is at approximately —114 Vdc IF it is not,
troubleshoot ULl

4. Finaily, check that the summing junction, Ulé pin 2, 15 at 0 Vde. If it 1s not,
troubleshoot Ule

¥ Drive Circuits

. Check +20¥ FREQ REF at TPL3 for 420V £10 mV If it is not
iroubleshoot back to the mainframe supply.

The circuitry surrounding U24 and AYQ] is responsible for converting the YO
DRIVE ¥ 10 a drive current for the YO corl, A failure here will usualiy resolt in
gross frequency errors.

2. Press INSTR PRESET to sweep the entire range of the plug-in. Check
TP12 for the waveform shown in Figure 8-48. This represenis the voltage
{not the current) across the YO's main coil, and wiil give an indication as o
whether current is passing throvgh the coil. I this wavelorm is correct.
suspect the YIG oscillator. Refer to the RE Section Service Sheet.
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3.

Check TP16. This voltage should track the YO DRIVE V {Figure 8-46). Il it
does not, troubleshoot U24, 31, Q2. AFR], and A9},

A

To verily proper operation of U24, ground TP16 (Rl is a 12 Watt
resistor). Press 8350A OCW . Vary the voltage at U24 pim 3 by
changing the CW Irequency as indicated on the [ront panel With
TP16 at 0 Vdc, U24 pin 6 should be at approximately +20 Vde for
positive inpui voltages. and approximately —10 Vdc for negative inpat
voltages. If it is not. replace 1124

A9RI1 shouid be checked by removing the A9 assembly [rom the
mstrument. The ohmmeter reading should be approximately 1235
ohmes.

While the A9 assembly 1s removed from the instrument check the
collector-hase and base-emiiter junctions of A9Q1 with an chmmeter.
These junctions should show only a few hundred ohms when forward
biased. and a high impedance in the reverse direction. If A%QI is
found to be shorted or opened. make sure that protection diodes VRI
and CR6 are pood belore replacing the transistor.

Q1 and 32 can be checked, using Lthe procedure above, while they are
snll in the circuit. The line power should be oft.

Interrupt Control

Symptoms of an interrupt fzilure may include loss of sweep, portions of the
sweep trace missing, of a false bandswitch.

L.

Place the A6 assembly on an extender board. With an oscilloscope, check
P1-23 (L SSR() for approximately +4.5 Yoits. Since the band-switch
circuitry is disabled. the only time L S5R{) should be low is when used in
conjunction with external equipment requiring a stop sweep, or when
programmed through the 8350A auxiliary programming connecior.

i&.

If L RTS is low. check that U5 pin 3 is at 0 Volts. i1t 18 not. check the L
BSE line lor approximately +4.5 Volts. Then troubleshoot U26,

If U26 1s pood. ensure that UL7A pin 5 is oot held high. If it is good,
other lines are probably pulling L S5RQ low. Refer to the 83504
Operating and Service Manual {or more troubleshooting information
to determine the problem,

Check edge connector pins P1-3 (L5IRQ) and P1-1 {L RTS)L

a.

L RTS should appear as illustrated in Figure 8-50 with a low pulse
occuring al the end of each lorward sweep. Il L RTS is not correct,

tracc the problem back through the plug-in interconnects to the
BI50A

LSIRQ should pulse low brielly for end-of-sweep inierrupls as
llustrated in Figure ®-30. ¥f these pulses are nussing, but L RTs 18
present, suspect U2IC, UL7B, or control lines from U22.

Il L $iRQ) stays low. or the pulses are exceptionally wide, check U22
with the procedure outlined under Digital Control section. If U223
functioning. the ¥350A microprocessor probably did not receive the
interrupt. Trace this signai back o the 83504,

Service
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Digital Control

The Address Decoder. Input Data Latches. and Frequency Cal Switches/Output
Data Buffers comprise the digital control for the A6 assembly. A failure in these
components vsually resulis in large frequency errors. and will often disable the
bandswitch circuitry.

To check the address decoding civcvitry enter SHIFT 5 4 and perform the
fallowing:

I.  Examine LINST2 (P1-18) for activity. If none s found. troubleshoot the A3
assernbly.

4

iIr LINST2 is functional, check each of the LEN® lines {U25) for the pulses
shown in Figure 8-32. if these are incorrect. but the address lines show
achivily, replace U25 If the addeess hines seem locked hugh or low,
iroubleshoot the address buffer on the A3 assembly.

NOTE

U3, U4, and U7 are checked by reading data while chenging
switch settings. Befora altering tha switch settings on AGS1
and AG52 neote tha present cenfiguration. Return the
switches to thair original status after troublashooting. 1f this
is not done, the freguency endpeoints will have 1t ke
racalibrated.

3. To check status buffer U7, press INSTR PRESET . Set the 8350A tor a 5-
second sweep rate and make the following key entries:

SHIFT 0 0 Enters the Hex Dhata command
2 GHzs 8 6 Address location 2086 {UT)
M3 Hex Data Read

The hex digits displayed in the §350A front panel FREQUENCY/TIME
window should change as the status read by U7 changes between forward
sweep and retrace. Raising the power level until the UNLEVELED light
comes on should also change the status bt being read by L7, Swatches 81
and 52 can be toggled o tes1 the two last hits.

4. U3 and U4 can each be checked with Hex Data Read (see above) at address
2084 or 2C85. The hex digiis should change when the coroesponding Freg
Cal switches are changed.

3. Exercise U22 with Hex Drata Rotation Write. Enter:
SHIFT 0 ¢ Enters Hex Daia command
2 GHzs 8§ 3 Address location 2083 (U22)
M4 Hex Dala Rotation Write

Check the outputs of U22 against the waveforms shown in Figure 8-2.

6. The remaiming three latches-US, U3, and Ul%-can be checked by selecting
a CW frequency of 24 GHz and pressing SHIFT 35 2 . to initiate the
Scaling/Offset DAC Test. The waveforms at TP and TP2 should be
checked against those in Figure 8-53.
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a. [Ifthese are faulty, check the outputs of the latches, and replace them if
necessary, 1f the bit patterns are correct, but the waveforms are nal,
replace the appropriate DAC.

=10V REF

Check TP3 for —10 Vd¢ =1 mV. If this voliage is incorrect. perform the — 10V
Eeference adjustment procedure provided in Section V of this mannal I the
adjustment cannot be made, check U23 pin 2 for —6.95 Vde 2015 mV. If this
voltage is incorrect. replace U23 Check U20 pins 2 and 3 for —6.95 Vdc £0.15
mV. If either measurement s incosrectl, troubleshoot U200 and associated
circuitry,

5V Regulator

Check A9Q3 pin 1 for slightly over +5 Vdc. and trace the line back io the 83504
if the voltage is missing. Remove A7, AR, and RF ribbon cable W16 10 check for
the possibility of excess loading. Then check A%Q3 pin 2 for +5 Vde If
incerrect, replace A9{)3.

CW Filtar

Relay Kl and C14 reduce residual FM by filtering the noise from the YO Coil

current. The relay is actuated by a line from U22. To check the data line, press
8350A CW . Enter:

SHIFT 0 0 Enters Hex Data command
2 GHzs & 3 Address location 2C83 (LU22)
M2 Hex Data Writg

0 0 f BKSP BKSP Enters hex data &) and FF

Alternate between 00 and FF. Check U22, pin & Il it 15 dead, make sure
protection diode CRS5 is good. Then replace U22,

Il L22 is working, alternate between 00 and FF, as described above, and venfy
that conlacts in relay Kl are opening and closing.
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ASPF1
Pl BIGHNAL WO TO/FROM BLOCK
1 BASE IN | ABF1-22 M
T | +5V REG QuT| ASF1-7 L
2 COLLECTDR DUT | AEP1-H
8 | NC
3 +20Y N | P17 M
9| NC
4 EMITTER/CQIL OuT | AEM-20 M
10 | WEC
& +20% FREQ REF | QUT | AGP1-21 M
11| +2nv N P17 M
B GND ANLG P2-21.58,58 L
12 | +5V UNREG IN | P2-B263 L
AD
HEA TSI KK
YTO YTH

O Oo
y & &)

@9
=)

H_guupng B

Figure 5-44. A9 Reference Resistar, Compaonent Locations



l..l!.—l_b”lu ‘,ll..lj Aol U 1 nl::luuu:;uuu ALFZ L IAL R L Y kT W oA UL 3!11_4 I..I.l F

¢ LJIHS MU UL MO VOseg $893d ‘PN 19p00aci ssAppy AJUaa o

HEMIOS
GEnoIy) S)qRMIEAR s¥3ay> pasumu] meladg pue Sunwweldord meqq xay
313 J0 950 BN RW Aq %02 A[2A1)23])2 39 ABWI $3U1] J0IIUOD PUE SUG BIED |V

jod3uod jpubig

J511) 5Y20[q 252Y) $AYLUAA 3PINE FUNOOUSI[INOI} ) ‘210)313Y ]
Alquiasse [y 2yl 4g pawsopad suonaun) snouwa 2y wr suroydwids arngiey
ISMED ABUT SN IS2Y] UT $3INJIR "SILNDI> uonesusdwory AR|2(] PuUB SIIB[
[ [0NU0d g PUER Y SYI0[g Wl ANINDIID [EMI sMnpe) 80 uenrjnpopy
asng 1o ‘serg JIOPBINIOSG ‘uonesuadwory AR[R(] IsiRp Clonuo) [endig
Y2 se parisseD aq Lewl AJQWHsSyY IDNIEWN AV 24t uo sanpref jusuodwon

DNILOOHSITIN0YL ‘ATAWISSY HINHVYIN £V

Toenucy

YONMG JU[IHIRY I0] UDIT] FIRE SISSOUPPY | F1IM GIILY L0
“[auan endip

apraoad 01 15pUBS FY M1 UG GI1E] BJEN SRSSAIppY I OI8Y OO
TS IO

-vsuadwray AB[] aplaord oy yoje[ g1Lp Sessalppy M TINLY 00T

aondnzsag b TT T passaippy | flewndspexay)
T 10 peay | sueuodwoy ssaLppy

BRIPOIIST SRAPP T AU Y AFNAOR T -9 FqBf

MOIETDEG DA S 1) HaLmng
se1q arenbape spracad o) 9325 1ndino nranand gy e se saa10s [ S01E||050 )
JIO M) O) P2IISAP 51 UM PRACIIAL 24 OF $81Q JOJE[I250 ] SMST[E 2ul] NOJd
T 241 40 2els Y3y v uonerado wnwndo 107 pa[onues 3q ULd Se1q 10RO
NIA 2 L7d PUE 97 C1Ed 0Py 10151531 J[QEURA JO 10M13U 0l Bunsnlpe
Ag gon o pendde st a8eijoA JATAC QA D@1 Apusnbay v oiopeoso
OL& 71V 24t O3 [BUS1s sei1q aanedau ayy [o1uoed pue adeys [O PUL "g9 VoIl

(r) 10a3u00 Buideys serg 103e)11980

"PASN 10U 3IE SUNIMD
IDATID YMNIMS 243 ‘SI0[RL3Y1 ‘PUB WZZSES W) UL PA|[EIUI 10U IR SHYMNIMS Y YL

(H) 10auQ uanmg 3y

09-8

punosd ol ndino SO0 AT

FR[AESID I I[1 UMy EGIET.IH llIUFIElE)dD M0

DULIE Ad B33l MLl 38 LU ES U] 00 £E]ap 2l 22Uty 'QEEIIO.& AJALID 1103 THETL
I OUL PIUITAUDS S1T I3 I2ALLT A 9% 21 OF JUas Uaf) R1 ¢ JO niding 4],

WLLSER 2l w sawin |1 1e uado play
5111 -sut-Smd pueq-uinw ut furgonmspueq FULNp pasord (LRI ST L[]

PUTOIE 01 03 Pue £9y Sununys Aq
gdzams siruIan e 70 jEnuanbay Buunp nonsun] styl sojqesip ¢y Jepdue

Furniuns ojul $93 pue foy YInosgl sEreyasip 0 I SUIAO|[E U] pUR 30E18I
Fuunp moenuagpp 21 Jo 288304 indine ay) o1 7z Sudieyd AQ uonipuod
SIY3 J0j 1921100 pOY PUE ‘$OY ‘TZD TGHD CPRIANIODI ST 1L SSI|UN 3 PINOYS
1 ugy) 2YIty ag [m pueq 23 Jo Jued 51 ay) Sunnp LHuanbayy oy sdsams
aanpadas ge) 104 Surdenag e suanbat) uvis doad 2y 0 309s AjfeInieu
SABAE 10U SP0P IOIBIIDSD DA 24 w127 sienba gy arays spow Jy 4 W
u2YA FUOP STS1YL dINOD AT 1B Sunreadde a8u1[0A1as])0 YY) JO FUI[[NU SMO[[E
gutd jy1eEnlpe 7 ey 40 01 rewiapun aaipdwe (evoneado ue o) ¥38qpIy
aspracad o p outd fn) o1 paposunos s1ogd 1w ondmo oyr cIadpmur Fo{eue
21 Jondu pueoas 3t o1 J 1 18 pardde st pue S0 AQ paliaasur pue padwe
s1nding sy (g0 pue 1D 1orenua g o papdde osje st 3NNLA DS

uonriado jamoro) ageljoa S11 SPUMEX gI0 puE suxdao 3110 ‘saaunuoed
dasms o) pue urede Yy 5008 QXSS T uayan ez sjenba g asym pow g7
A9 ul uays puop st sIgL pRd ses O¥Ss T ow Jo yiFus] 3yl uo Swipuadap
S1[0A OI2Z [IE3S oM LBW I0 ABUL 1ng ‘SI[oa 043z O] OF 0) widag | I
Jomdine o cpand 51 OYSS T veym ST OFE YEN0IHL £ 1D SOEIEIM ATmO]s
PUR $280]2 T[] "m0l §308 OUSS T pUR AUl [o0Uu0d TJIASTS 71 94! U0 Mo B
Aq po[qeud ST e Uam D111 Y2Ims So[RUT JO1IU0D 01 3ul] {YSS T 31 Smofe

PUR Y5 MET SIQRUS TJASTS T 2WrRwew viseg 34l Aq aol pajnd s OMSS
T 'POsT §1A3UN00 [EUIAIXD UL UIYAL 5B yons S[uriuawow paddos st dasms 313 }]

raipdpnur Foreue ag o medur
Jug 51 ¢J.1 e pawauad yndine a1 "gen Lyidwe Furniasan o) 1aswcnuaed
wnipe (7 9yl wor jes)o ue yhwm Cpardde st opue sxswonumod jsnfpe
[H 2yl Agq paeas st QI Jo indino sy ] 5321300 SULIND Pagos $1 | {[] 12AUsn
A0 o1 stuma pue [ruds indur 24y jo adofs 2yl pey auvo svy o Jo mdmno
QUYL “AIDJAIN YL CLTD) 5SSOI 2BRI[0A U1 AQ POLJIYS [a43] INdIN0O Y1 YIre fTIMOTTOL
adeyoa r ose symiado smou g1y pausdo sem grin 2u0j2q asnf | 1
aiy o padreys surewmaa (0 uadao D110 pus 110 Wits ied sFieyasip ou s
212031 201G Q11 30 Yied Xorqpaa] aUl ur £ 1D AJUO $2aeR] Yy m daams 2 Suump
utede suado g (eprap s88)j0a € U0 ZHY PUE [HE) jruis indu 2 Jo anjes
M1 JIBY QUG OF SABIBYD [0 CPASOI3 G111 WA\ C134S] indur a1 yo ssappaeda
‘Al s1Indino Zugjnsas sy pue Japdwre reuoneiado ay) ui jasued L3y 0§ |wuIdis
Indur a1 are sinder \og TM0ID 1I00eqNs B WO by PUR THY ‘1Y ALY
[)Iat L2yIR30) ([ "UOIIPUOD STy W] $25013 g1 Youas Jopeue aoenar Sunngg

TIALT OA 9V DY) U0 TR0 I2ADP
102 TIEW 21) OJul pawuns §1 ydrym uopesuadwoa Avjap a4) sa)qeu2 witin
'ypour 1dams g Ul st I0)B[1250 daams oq) JT WETSEE oYl BT pajgrud lou st reudis
ucnesuaduiod youmspueq sy ], sur-snpd purg-nnw ur (sjurod Suyoumspueq
12 SI01ID 0§ 51321102} UoRESUIdUIDd UINIMSPULR] Ui Y)la pouwiwmns s (euds
Iaqdumm sy, pn sqdumpy JFolEuy 2yl Ul parpduin Ul 218 S[RUIIS om)
asay [, Burdesms afym 28urys Lsuanbaig jo aes 2y 03 jruonsodoad st ndino

I5a JORTUMIJINT B (7 pue ‘yipww dosas o) [euotpodord stospoygdwe
ay) utod ydorws pueq o1 e pue dssms fo wes e 019z o) [pnbs s1ondino
IFOUM L1012BNQNS Mmoo 230 B (] 's10ss2001d [eudis meaedas om) 03 Juas
STANMLA 05 Asuanbar ur s3ueys s o (puoisodord 51 yaigs jo adojs s
IRAL QX OV Yl wiody dwier pajeas v 'gNNLA DS 5 [e0ds indur sy sdaoms
ISE) JE SJRUFTLU IYN UL LB]ID AQ PISNED ADRIMAIBUL TUIIYUT 31 10] ICI1B]|IIS0)
OIA 21y 241 sesuadwod o) pasn st £11ana y207q wonesuaduwos Lepsp s,

@ uonesusdwon Arjog

SpnoIn vonesuaduros
Aejap snouea 3yl o1 sindul [onu0s 2 SE pasn e o ydnoigl g
SIUL BIEP PN ‘FI] JFPOIT SSAUPPY WOI] AUl [NT T ay) AQ pa||enucs
sz ginoan ayedosdde ayy o sowi] [(oryuos uonesuadwony felac 241 SaYME] €10

@ [enuo) uanesuadwo Aejag

sndun 1), 193118 101 S0P 1INq S[3A] TLL
01 JAL(] UONRINPOR $5/8 (NI ASTN) 24! sagpsuea) g1 urd DG Uo Jaom)at
spoip I0jsisal Ay uasaad sue steudis (N I510d) uonenpoy asemaienbg
[e0121XT 210 (OO $5) WORR[NPOY AARaIBNDS [BUIAUT {WAH 1} I99IRy Y
31 J0 U0 AUE IT [eUdis S d T A0 B sapracad yinoand 21301 uonepoy asing
SUY, U0 IFYINZ0E IIYIBI ¥ [OOUO0D O POST ST 1T alagm B30 ug) JayIepy
{1 0} papracid os[e sTINAING 5T 1d T AU L AMWassSY TV +V 211 4G paplacsd
81 JUSLIND JALIP UDHR[RPOUL [ERIDE 24 ) Yo pawim A[pandan2 simding 39 20
"MOT ST IS Td T U2Um 1mdino Jy a4l sre[npow sprijduwre o] pesn £jiewiid
§1 1eql ndme ggnd T 30 spisotd unons sifo] vonmpopw Isnd Ayl

@ 21607 uoERpo 8sind

W] 19y IR AUf) )JO sutmy pue Mo OF o) ) und D7 sasned jeuds
ASTNd T 2y 20 [eudis sty ayng ¢ uid ggp 18 pawaausd st osind 1o 1ay1e)y
B pUR MO WM o g wid gy swoele snql ygn jo pouad suni sauasra)as
a1 umy) 13U008 YAy suIm [eudIs JiCIYIY 24l 1 pouad awn pousinal ay)
ueyl 12fuo| s poutad moy qraAIg A 1t waddey proos swg g gen £ peieianuad
g1 nding ou JE0 Salun W AF0kad YS) wImal J0U 20 [Puds JIOEIs AUl
I udig 08 o1 o1 uid ggry sesned 1sI1aB3in o utd e Uy A UK $2[QRUS PUB §
urd ggn o1 patjdde ose st [eudis mo| s1y [ mo) 5203 Indut LTI A 124U M
Furay Ag 1010292p ploYysaIy] Ji} sE 5aAT3s wy Aavanbayy jndur (pureixs ayy 10
Aduanbaa] quiod Myl 3a0qw Jdass sey ouanbai) soiepaso dasms syl 1a1]e Jndio
3G O ISIRU © ISOED 3TN0 PNOD YIpta asnd uQ 1a3Ir 2y, 310011 21807
UGURINPOT 5104 U AQ JJO pauing u2aq sey mdine 3y Imeqso daams oy
uayms 10 sas|nd ponad sun 2ousiajar gy ueyt 1oys $1 pouiad Mo IaAId 2w
udlas (eudls UG saIRW patelaudd f1snorasnd B 10 STy Unaud [O SBaRp 29,

(@) no sopew

W PUR 1/} )0 100 Ipim as[nd 20us.9]2)
21} Jurdies SNyl ‘AISNONRI RIS Y§) PUE €[] SI3wWD IeYIEW Ul s1ojoedes
guium 3y 20y Wauma Fmdieys o) Aea sjusunsnipe 3557 § pII9[as 218 $19xIEW
[RULIXD D3ym PIOUSIIYL JoYIRW MY s1snfpe 0S12 ¢y Aj3annadsal ‘smouanbay
IORIBW LMY (5 PUE " '] 10] S3uT] [OIIUOY [BHUEP M1 BTa WZ() PUE D7 A
AQ pan3[as 2IB UMNIUm Oy PUR ‘Qy ‘r¥ Ag polsnlpe s1 pioyssny JoYIeW 2yl

@ PlOYSaLy) oMy

was|nd uoisnpow
pue Iaiew Udagaq  Fuymaq, proaB puw QUIlSsuod 1jiew saosdwr o
P3SN S1 UOHE[NPOW UR Y4 pas0]s 2 Arw paads doams oy] -1szi[euy sprijdury
damg So¢rg UE yliw wonudunfuod Ul pasn 51 YOSeg Yl UAUm PAIMUNOdUD
2S0Y1 52 y2ns sas(nd vottenpowt poys £g Afinjeward jjo mnys Fuisg wory (puds
Iayiew aty) sda2y spuoddsordur (e1sass Jjo Fuiymans sy wo p wd vy e
INA100 U JNIEW AY) B3AuP PUE M0) 3uoB sy ¢ und yi) usys UAd onuRuod
01 ISNIRUL Y] SIFNED PUR SI2831) w1 ‘poieiouasd Suidg S 1aNIBWL B (DIYM
ur awy 2 Bvunp 280 uonrnpo ssing 211 woly 1eudis 95N 1T a0 B A
1o ngs st Indme 1y 107e(ose dagss 311 J] JINDHD I3YMAIIE IIBW B SIS

"BDUSLINIIC LDYIBW YI¥3 10} 30UC Us PawIn) §t I T WM [2ued 1uolf a1
pue 07 (U0 QI T IR W=") AF TN 7 siind ¢ urd y[[] ‘P2araausy st 1418w
pPriEA B aasauaym ¢ md i) jo indut 1espo 3y uo [gud1s Aol e AQ Jurunaso
wol] pruaadid ag Aew ssanuepy aote[as) deamg ywoges e {q payeacuad
30 O] IDMIBWL AJISUDIUT UR SISRMEl pur (5N sSgeus (W¥WZ) 1 uid qsn
wo Y B AIEIUNG 1ayaew apmydiue ug J1eI12udd O} pleaq TV vy 2Ul sjeudis
pue moj 08 0y ¢ utd gz sasnes syl udig 1 uid yzn ssaur FwiAUp mof
0f 01 g urd g4} s2[qeua QINWY) + utd gy uo ppudis 48y v -Apeansodser (15
Pue gy Fuigqeus Gajiey Qisuauj=H) YMWZ Pue Qoep poiduy=H)
WMV SsUll 1o1uod [BNJp 24l uoe spuaddp pojeauad 1asptew jo adf) 2uyy

g1 A9 188 pouad 3w 30uxSIa Myl veyl IsFuo] e spoutad ssind g dig
2 sanauaym 2snd e sindyno w7 W U INIBA 21 '2IGJRISN ] U0 PouIng
dwag T e purd oy syl pue paeiousd Nnag aaivl e 1 Suinsa
0] 08 01 ¢ utd yin fFwisnes 2153813 v ‘uonpuol puodss ) up suaddey
SUNIOU *USTIPUOD 1511 341 U] "a0] 0F o1 { wid i Fuisnes Inoe sawm g 18w
10 0] oF 01 7 mid ) Jusnes mefe ydiyg se0d [eudls adur oy 2 mun
paUuIRISNS 81 UONIPUOD Sty ] g1 ul Azjap wonededoid ag 10 Smope ydy
5208 [ uid Y[} uo 1euss oyl [nun Yaiy Juied welg 7 urd v e euds g sdasy
(D 1Y aoayat Aefacy ‘ySry o8 03 [ uid i) pue 1333111 01 g[] $ASNED I ‘AL
18 MO[ ©1 Y31y woly 5308 wies sind JIayIg ndut 243 uagm 1D 1Y lomau
ARTAD pue g Joieredmos |garsiu po 2yl o papdde syl pue (v Aq
peusAUl 51 anons anenbg aardwmes gy sy woay 1euds gordlyg Sunwosur 3y

@ uQ 1ew

Pasn Jou AIe
SO [OA1W0 NS Y] "2U0AIY] "YIZeR AYI Ul PAj[RISUT JOU I8 SUMNIME 39
2y T, adf] 15y W pur SRS JUDWISA[pe PIoYYsaly 1 ISHIBIA 24 [O1UGD 0] &[]
UEncayt payale| $1 Snq NIEP IY] WIOM| UOTIBULIOTHE |OIIU0Y "o $208 T T USUA

|00 YdIMSG JY AR

aapdmeg gy o1 uc (i 01U pue
AJQUISKE IFYIEJA] SY) UG ][] PUE §f] SIMNE] OIUI $Nq BIED I1) WOI[ UGNEULIG U
[QIU0Y UNE] Q1 pasn e sjrudis asay] sng ssappe w-Bapd 2y uo jussaad
&1 SIQLUASTE J9RIB 10 12{des 21 yiis PRRIDOSSE SS2IPPE UR uU3ym s|eudis
[CAI0D MO] SAlldE ¢ s3anpold YoIys I13p035D SSMPPE §-01-¢ ¥ St ¢ "HEGOT
PU® ‘HZ0DZ ‘HI0DT SUOLEd0] ssMppre asn 1dwies gy pue IN{IB ;v 2YL

@ lepooeq ssappy

"IAUILIRDIO IFYIBWT 3Y3 1B gPp [ AP1ewrxcadde
Jo dip & 2512 00 INAINQ Y 941 J0 19431 1004 341 ANIPOT 01 PIEOG QY HY 24
feuds (s (LSINOHY WANAVN JINAVIN 8P [=T) YNNG T T 'PA0a(es a1p
s19jaely spnpdury 1 sindine DNg [rued 1830 YNV Z DN PUE YNV
Z §0Od 243 10] passao0ad aq 03 101eI[10sQ daamg VOSER 21 09 1uds ST SANOTY
FTEVIN ALISNILNI="TT) ¥MINZ T 'Pi93125 I SIONIRIY Asusu] |1 'pasn
ST UOHEINPOW ¥ Uaysm S8 yons ‘o pauin) stinding 43 247 maduags 5807
ROLEINPOA 5[0 211 4Q PRSI 3G 1w SIaYIRTY IndIN0 54 (14 13418 PI[RA B
‘pourad awif) 3duaisysl gl uryl 1mead stsasind A1 2Ui jo pouad awin sy g
P2122]38 ST ADNINOTYL ANV [2ued 1ol yorym vodn Suipuadap Hroip
PIOYsaLy [ Ia¥Iey ay) Aq PILIeA ST powad JWIT} 320243121 ST ] '90USI3)31 pouad
suiy wmennw e o] sasind gq1Qyig indu 2y jo pousad Juny a3y saredwos
G314 I0JRUTWILIDSIR PPLs 35(Nd J[qQEUIURIFOId 2 apnjout $MNnaID Iaylet sy
PIROQ IN{IBI £ ¥ FY) U0 S)INDND D 1YW 3Y) 13571 A1ednsoe ued jrufis
FITAIF 247 Jo 99pa dursi 1se) Y3 382G 08 1IN0Im Jaenbg asidues gy 2y 4q
aaBm 2IBTDS 2 0] palraaund &1 Aouanbaing jeaq oy -Louanbal] sousiagar 1axlew
[BILIS3Ka SO QUIOD [RuIajul ue yum paxtia Buraq jeudts inding gy 2y Jo uoniod
B JO [N53 2Y) ST yarygas A2uanbal) jenq daes 3IENDS B 0 S1515U03 |2USs J1Y1g
sy derduieg gy 211 wolp eedis OyE 2yt 1dacoe sunoa INIe ;v AL

"SHRIAL) 2By

gawn daoms J5e]
1% 1102 Bulun] 20181240 2yl ul AR[2p Aq pasnes Leindaewul Asuanbar) doms
105 IB2SO DIA ZIV 2yl Meseadwos sinadrd vonesuadn) L[] 24

wonnqysnd 4 40/NO
dd peued 1u01p a0y AQ PI{ONUCD SEBOIOIG)IISG DA TIV U JJO suin

(NO 39=T) NO2J T vo (A0} Y1y v 201RIIISQ DIX ZIV 2ui 01 jeuss
se1q 2anEdau 211 sjoaueo pue sadeys jonuon Suideyg seig I0RI250 2y @

WIISER UL U1 PISN 10U ST UMD ST (Sl
-3nyd pueqIUNUI Ut S3YNIMS QY IPOIP N1d S[ONU0D 19ALJ YNIME JY 24T e

:suonouny FULMT{0) Y3 $2p1acsd 0S[E £]qIUIssE ISNIBIA £V SUL

183100 gi-JH yIneiyy o uopngysnd
[aued JUCEH) B I3yl AQ 2[qEI23]98 §1 Louanbaaf 1oyfewr S8 (3 SE IpOW J3IE

FOUMINID0 JIRIVUL A AQ U pawan) 51 [2ued
Juc) w-3npd ay) uo I101RHIPUT I{IRW (T U ‘pA0das sie s1oiew apmndwr
19 gsualul Ry uays ‘uomippe ul ndine gy ur-dnd s uo sqepeae
ae gp [ AEewnordde jo spoqieuwr opnifduny aopeasg) deomg wiseR
) jo jeued imar syl wo SIMAdINO vonRjNPOW AISUSIM 2yl YINOIy) queae
ale a0e1] ¥ B O SIIEW ANSUIU] JQEIBAE IR SONIBW Jo sadA) om]

ZHW 0§ 10 01 °| Jo adunw
[eIda1UT UR 10U 218 YONM SISNIRW BUTueIgo JO [Njasn st aaned) si ), jaued tea
ur-dnyd a1 wo indut aayiey |RULalxF 2yl 0) paijdde 321008 |RUFS [RUINND U
Jo ret se awes 51 51 Lavonbay) jndino ro1e)[1as0 daams 2l 12a0ualy s paqtiausd
3 AR SIS¥IEIN ‘SI3NIBWI PadUaldjal [BISAED [RUISHU 2yl O UOIHPPE U

WZTHER A U asue
ZHD 101 1070 Ui Ul S|eAIngl 2 [ PU® 24D &7 01 [0 JO 28uel Aousnbag)
Yl IDAQ SIRAIZIUL ZHA (S 1O ZHW 0 1e sioyaew Souanbod) pasudidyu
[e1ski> apiaoed 0] aulquIod $aljquuassy Id[dwIeg gy PuE ISR (Y AUl

NOILAIHDSIA LINDHID ‘ATRINISSY HINHVIN LY

- - -- - - - - -- -- - .= -- - = == -= ' -= L[N
- - Pl PO A1Q MDTHERBOARD A9 REF RESISTOR
P/C AID A5 YO DRIVER I@Ttﬁ COIL CURRENT I | Yk . Pl
MOTHERBOARD L SOURCE Ly 21 +20Y FREY REF : v E _(:
, | | | |
| | I = —n o OV
| e {(G)+20V TRACKING ' ! oty el 3 € ! !
. , - AMPLIFIER 1 ': : ! ..:j'
P/O AT MARKER T COMPENSATION ; ' . ; :
Pl YAT KAE FI I : I : ! t @ YO COIL
r y T | ' | t
BLY COMP ——> 26 I Ly g5 £ P Lo ' ! CURRENT s ++--r-l‘q o ::::/:.#
J : | . ! ! : ]| oriver § o rr
- ; : ! ! | ' ¥ | REF 1 J
-— l ! 15 ! ! L RESTETOR e Pt
P/O A5 FM DRIVER ' I I 1
o F1 Kas t ! , A | coLLeeToR ] iz !
Bf0 AZ FRONT e F ! y 5 3 ¢ op Le FRER FM " - sl o - i 2 £
PANEL. INTERFACE Lo FRES M > l’ T T I | | ! 'r ! ettt
4 T " EERY £RER CaL sy : : ! ; 1
——— il 37 & & ¢ 3T :(4{: ga-:-"" ? 4.‘\ |\“\|5a5|-: _ : | | ) 1
oz ! ! : TUNING VOLTAGE : e o ) E: @ Figure §8-46. Emicrer/Coil Voltage (AGTPI2)
x| IRE BUFFER AMPL. e : .
P/O 8350A ") e e {T) SCALED - : _a , |
¥ TUNE 4 £ ~Ch T4 A4 €y - Y TUNE __ YOLYAGE : I |
¥ TUNE RET }f:{ i [ ﬁ‘ é I“’ 43 (: + o — Ref TUNE i }$ 20 1| EMITIEN ACBIL - : ‘. <:_ W ; 2wy
- ' ! ! ! ! ! L l ==/
- . r I g @IHPUT LATA DATA J I I I | I PO AIC
P/O A3 : ! LATCHES / i ! ! . | | MOTHERBOARD
DIGITAL ' : g | | P
INTERFACE Pl 12 ! N : : I — N /I | ==~ R4V
Bod T Lo L3¢ I 11 s . PAO WIS 22 OB A1Z2 YD b #
1 Ny R Li g 4=t : 0l I I L -l
. et P e ) / | 8 T S B SO TN
— H 4 5 1 1 1 I
oos I T::H :;?225 NV N llll. I i o N o ' = S*--.:*.::: H d::::"':::a TS PV TN
R T oE BATA AND ! ! = - = I
80s rEida SR R T J ; CONTRAL [ ! “ I |ri P70 A7 MARKER / 1
BOT oo e m—p2 |4 5T < 14 4 p LATEH | | r—,( 29 #3CV TUNE T — 2
| | ' ! Ly a9 3 20 £ sean I
: Ir | I : | ] 1 : : L — T — Y
L [nsT2 28 I"Iﬁi: @ADDREEE | I “’4[ Frlf‘f(} A% ALC
Bad Ly g3 3L — 12 o DECODER +f L - - i I _ o T
Al % 1y e PRy / L RFeRd 7 - < a3 €5 -ty Rer | P70 83504
a2 ———L3 34 3! T 34 € ! (EJSWEEP CONTROL/ INTERRUPT LOGIC AE x| e i
oz —mriy 12 D L iz ¢ s N AR > 2 e 2 € P 34 7 L e Figure 8-47. YO DRIVE Voltage (A6TP14)
: | ' f L seRa Ly 3 ol - e3¢ v A 3
s - | | I .’! !f’ Ly &3 - L 21 & : > 32 > L sema
! | ’ i L/ L BPRY - Ly 3 - eI q » 58 > aPRe
. | I ! ! = \ VDIV
tnl o % l 1Rt ol T PO ST -
YERE Lo h INTERRUPT — — o3 - = 'Sf'“ LeIRa P/O A2 FRONT
1 LI I B LOGIC | | - FAME L
: ! ‘ (HIFREQUENCY CAL SWITCHES/ ! ! It — AN erFacE O R e I
g : 1‘Tpg OUTPUT DATA BLUFFERS Th ORIYE ¥ Ly a2 - : ETI G\ £ 4% € YO GAIVE ¥ o B e 1”1!5““ .
- ! 1 — [y — | 1
P/0 83504 g o] B | cAL i
a2 wa2 ; s i L nrs | SWITCHES F
L RTS i BT & o I Ly 0 L — - STATLE ! AND [
3ot == - ' ’ L BUFFER | BUFFERS P T I \_
- ‘ P/O A4 ALC il lI'H ) Iz: L LY. I ;;::;ﬂ‘ﬂ::::::::"-::'f‘... !.“.".'H"'f:——wﬂ"ﬁ
L UHLYL — 2 nm L 40+« 1 A LEM 4 : / LEN S/6 ! | / I r’
l 31 B q ! 1 1 T
h < [l a9 +
- "~ [ ) 7 ! I
' Lo V , * Iy | I i
I P - -- - _- - - .- - = = - g - -- - l - !

Figure 8-45. A4 YO Driver, Block Dagram Figure 848 Delay Comensation {A6TFPG}



LE 156
AB i c 5 FRONT PANEL DESPLAY
| i 1
" a I e 0 e O e O e O 1 THRY TPHE AEP1l
i = F18|B5|E g’:ﬁ;;ﬁ A PIN SIGNAL IO |  TO/FROM BLOCK KC 1 o8 a4 2 1 8 a4 2
o2 i » Rl pe
— 8 E@’—a e PPy f e 1 | Lats | p2s7 e # sl | (MIM (M ||| AW "
us L us Ue | »—r31—8 ERE G—RZB 23 | L B8R0 NOT USED A LRARSLIENENEN KN RN T FRONT OF
o i - G_Rf%ﬁ% bbb d i z | LBPRO NOT USED p 2] —* Fiuam 7 ms -
) 1 uag uio| o @ ﬁ"? - o 24 | L RFBRO MOT USED ~ IV W - DEPRESSED SWITCH POSHIDY b |
W " II @ oo 5 L 5SRO auT [ A3P1-18 E : | !
- !
q;. 5 1‘3 Fp o2l o e . 25 | LU FREQ FM IN [ ABF1-2 | : A _— - - L
w1z i ‘ w1z vibIE BE | u1s bo 4 | FREQ CAL IN | A1001-37 ! 56V TUNE |
' Z 8560 E‘“Ez'e’j:? B—RE2—D) 25 | OLY cOMP IN | A7P1-26 | AGTP ! 0 oo 0
i 7 i [ TE PR n 2 GR20 5 | —10v REF out| Aap1a3 ! | Yoy 2 o016 : SCV TUNE QFFSET
uz ? vie u1s 28 & J, é)? o - 27 { +5Y IN | #3P1-6,7 L : 3 o011 1 [ARTPY) HABTP2)
1 b 4 ol o k|
g o a e4bd E ki uz2y 6 | -a0v TR IEEE L ' ! [ : o101 p
uz1 [ Uez 3 fard £ P & 2B | 15V IN | P2-28 L : ' : g g::? t]:
JD - & @ @3 3:23?3 @in T | 10w IN | P1-8 L i : i ~ i 1000 B
Gorys=0 0 & 5 om—p &—RIBO 29 | SCVTUNE oUT | A7P1-29 D ) 4 % 1601 7 - P
S uee G230 ST 6 09 & e o799 g [ ohD oG ) ) f i h 101 " : :
£, ?15:‘ £ @3 F—rC17 —o jj Tm &S—CRE -0 mmncf 30 | GO EIG L [ i } C 110 17 i '
Gmmeo oMo oo 158 oz EEEE 3 {8D] 70 | AZP19 CH BY TUNE | : ! a ol 13 i E
H 1
n G——cl6—8 &——C20—8  g—ra— al, &}&,?T 9 hddd 11 | BDB 170 | A3P1.31 CH AGTF4 1' ! [ £ 120 ' LENE :
-
5@ Mﬁ)a g 10 | 803 i/0 | A3P1-10 CH ; I } II|||l|||||||||”|”””“”|'
ztiE uzZE 32 | BDZ 70 | A3P1.32 CH " : I LER 1 TITTTTITTYTTIT NI RURTITETRIOIOIT
== $b o b 11 | BA IN | A3P1-11 A i ! b~ Figure 8-51.  A681/82 Switch Configuration LEN 2 i b
o Pl 4 31 | BAD IN ) A3PI1-23 A ! : I TT'l‘"]'‘'[‘'|‘|'|'|']'|'|'|"'|“T'|"'[‘T‘1‘]‘|‘|‘[‘rrr1'I'I
12 | BA3 IN | A3P112 A : F : i F
Figure 8-49. A6 YO Driver, Component Locatiens 34 | BAZ N+ A3P1-34 A ! : : N M oe
13 | BOS o | A3P1-1] cH 1 [ ~ H.EY - I ;
35 | B4 I/G | A3PI-35 CH I i ! I- 480 uzec "‘: s I 1 rL 01
|
M [ EDY D | ASPT-14 CH LSIR0 i . I i : m 02
D e < o 1 ' i BEME e s E A e S e e S s Sy B s T r
15 | PWON TRIEE E ! ~ ¥ J. i s3 J1 M !"L 03
37 GND ANLG 1 | e +—in 1
NOTES 16 | +20V N | P17 L i ) | Lo 28 gy oz ~ 40 prsec) w I 'm] r’_ o8
| i L £
IM | P2-29 L 1 LEN B
1. THE FOLLOWING KEY ENTRIES PROVIOE FRONT PANEL ACCESS FOH A DATAWRITE/READ 38 | +15V T e - I : : sy ! ! 5 _;-I n !-L 05
QPERATION TU/FROM THE ADORESSED LOCATION: I;g :41133 | e [ T . i : I o I r M o
1
LRTS L i :
¥ 18 | LINST2 Iy | AYF1-20 A | - o
FUNCTION KEY ENTRY 8, | Linste | As A AGTPI -1 o e Ju st J1 ﬁ
*Hex Address Entry SHIFT 0 0O {enter hex address) 121 EBJEL.EI'&IEFER A9P12 ![-E | ) jl 58 __!_I M l
Hex Data WRITE M2 tanter data: two hex digits) | | 4 n M J1 o
Hex Data READ M3 20 | EMTTER/COIL AgP1-4 K LENS . I , 8 J .
Hex Data Rotation Write M4 42 | YODRIVEY | OUT) A7PI§ ! ,' | st JL__T1 L o
HM Azd ssed Fast Read 16 A1041-38 Figure 8-561. Sweep Control and Interrupt Logic Waveforms LENa i i , i"]_ o
& ressed Fas
" {21 [~2ovFRearer | v | ASPFIS 3 ; I : s LML
Pi-A1 g F
*TOADORESS A DIFFERENT LOCATION, PRESS M1 AND ENTER THE NEW ADDRESS, OR 43 | VTUNE RET auT A - LEN & : ! Set W= 24 GH2
USE THE INCREMENT KEYS « - TDSTEP TO THE NEW ADDRESS. 234 3??1?15 E:ET ;‘*fi‘i‘ 8 ! I If Press: SHIFT 52
t
|
TO PREVENT THE MICROPROCESSOR FRUM SERVICING THE RETRACE I LENG . I _ . d15e ta {arer fpedback casacitar
INTERRUPT, PRESS 83504 CW . * Enter: SHIFT 54 *wWaveform at TP2 will have slightly rounded edges due ta {arger teedback cap ;
Figure 8-52. A6 Decoder Timing Diggrams™ Figure §-33. DAC Test
| [ {T) SUMMING AMPLIFYER {1} =10V REFERENCE I
A6 YO DRIVER @ TUNING VOLTAGE BUFFER AMPLIFIER rz‘ - %
HE, [TH alz 4T l I
o 52 wTume o e A2z ]
- SCALED VOLTAGE TUNE D8C o e wre . :
I 83525 60002 RZ HISeF T @ +157 . I_F"“ﬂn :ancs !H!ZDE L) Imni L] - r;]? 5 - %u FI-51TY
. 9 - } . " w: 1Y . - s ) —
I F1—dAliieTURE ':"—E‘:‘L_Ei d 3 |. B WTuE .. 'I-u""n-gf @ QFFSET DAC ¥R — I T j uz3 |*", z . I;:u 2| Y l - 1% REF
§ a e P oaiises ¥} A0 : é ’{}: -
FL- A3NNTWTIHE RET . * T :; L] kI3 @ P T ey
. H | Pl —=pg wFE a— FI-25L[N) FIne - vt REF
g44q ] =T 5k 2 o3 — f =7
ahae | By cl TPl oy roee REFE "a Faren | —— —— N
3] g: e PI-2ELINY 2:;: -lav -é: A
ir &) almr +1GvE — s B !
» %E gy 3 T Ton o3 A3 Lo trea v | L I Ag HEFEHENCE
AT e - £ - a0 - -
| ] 3 L "“'Jj. 1 Pi-TRLe0T) $ 530 | LAz I RES'STOR
= 1 . LTI
I ? -159F %ME S ToME ) . OFFAET h vy %
(%) ADDRESS MECODER B [—L-‘n are ——— | 83525'6001 0 |
59T
ves |, |
i e : |
FI-H::H: :::2 = .-— +1BiF
FI-IBGIN) L INSTE 0 > N AR I
Fl-1241M1 HA3 H 0 _
l HF — — = B Fl-d20esITH @ 5 YOLT REGULATOR
\5_ _LFH B _FCROn | i o, 0 DRIVE ¥ I a3
1A__LEE | TERIH Rl DL o
I u_l_:_t_:_g_,z_:%;:_w T - Lt P-4l IHY I:?! J0ek A af‘i: £ I FT— | rWLT ]g PI-TrEU1) I
E.u: [LI1] ™ L @ +¥20w TRACKING AMPLIFIER L .l H e — {1 DT + —
[LRERF ] FREQ CAL o L T |1 U .,l - . =y REE I
LLK I ZCALH P T 4 la _ £l =7
iy é ISvF gl.l} s g.ﬂz
s : W
TPIT ¥
INPUT DATA LATGHES | T i ri
@ F Y| . AT 15y 1 I 2D I nmﬁlj?
ua'eT (E) SwEEP CONTROLS INTERRUPT LOGIC [l :.r_\JT\ ’ ELPPLY VOLTASE LOAAECEISH wiaa
l LEk & TYF |: 5 20 - BAND-SWITCH " r.-iw* l — I
! i %, SEiC W ans IFT" J 2 sa ';l? ! 1
Pr-Zid o O s s TSl L B3t AT o | ;
A — TA BUS x| 2 e 8 4 - |
Pl- 104 rpiEms ——— B Doy - - * B4 1% |: :; - /| . PiO AED
e S N L—::: He s = e | women s
F-dgilrgiace —o———m 80T § o 3 i —
B RIS T — -\},:-:a pi - I v o 1T () ¥IG COIL CURREMT SOURCE RE I He a1 8l
‘ LEW | 2CAIH ____:'“F M A L &5 REF 1 +tip Y g +¥ay_FRES KEF 1 ;5 : i
I e [, - : ] — o T ! : | '
I ] FT: L:- ’ :, -::lE \rl—f—-—‘ L1 - ;M‘ yF : ?Iuﬁl\lr e Fl-230euTt 1 : : : l | Fl-3,3J00H1 @ EIEEAL emRE 1
I IEEI SUPPLY FILTERING way N4 %; o , Z - P Ry - Tg : LAY i ! : I : . Ty I
™ i [.iE] [ 1 11 . 1 1 . *
B des | M e Tl | B e | v w0 L L™ 5 4] |
gﬁ'a {_l . s o bIZW PG [T E AT TFB - 16¥F o i ! i %f'lr - . . ] . : : : : .
54 e 1] F o 1T Az — , | | !
IEASEl eru-l . IURIB ot %7' o $| g MI2E 7 Eme PI-2LOLT} \\"f- . LN CUN CURE U 0 i TN : i I ! ! =
L it :““ n s @ #i6 — I arkL . T | I | I ' e
I L e acd 13 n” (B EEN ) 29 | - e ! I ! ! ;
I FI-38LIH] | 2. S - ] .,EE.";.._,:. g W : , . -1 —'w‘\l—'JR*; &;—M} s i - : P : LEANAS 'L {2 £ : I
e L8 N o e CETI - - - " Tl -t , | r e
g 5 — wiow ':'E”%E S iE .—ﬂzr:n CF SWEEP INTERRUPT ——, {H) FREQUENCY CAL FWITCHES/OUTPUT DATA EIU‘FFEH'SI:Iz - . T vour ! | E ! : o ]
M I A B 215 At ulek L : i soF it T IT1] LEd & WI g iy : BaZE Ly e @
Fi=ztein] et - _‘g; Lz oo Ui 7B % *I-310gTL LEA & HBGk g; % i LIHE b LQFFSETI N 3 (TERML 14 A 1 i
- AR [ " Rl-tEt 1 . ‘ tep L Ly A3 Ham # CEY - zemm 1o o 5y 1 :a_ﬁ X I [ X 1 % I 1 L _;
$ L % --.-\..'Ag‘ : o [ kil T,[: n L3Ik e 23 L ot-q-1- 1 ! IF2 1a ] | £] ilale Ei.E‘ Tlalsha 11 L 5_:? 7 3d JI N I|_EHITTEH|":0 : 4% {___:
Fiewaniing L Lo ek pon bz LFE Lo wvoe RO ! [ s s FF R 3 e 1o PP uli " I R L R R i s = T 2 e —
I Ty T P veig r350 : ST 1 n—E 1w en el sl TT0] ] o I—— ]
l EHD AnLE | ET : s s P 2 a?_?:c T ] 7] : '*:' T ma ; o E; i ; - G & ; 12 _ala B . -
P1-3, 300101 oo * ’ ;jﬁ%.g__;-:'} e F T Tc.:';a = FITsBLIND L e & Y "'E"?—;"—:;‘, : g‘z‘_:gh:; ' "%—E'-"QT_T* i . ! sie e L —== & ,'.Tﬁ it J i AlZ TIE D%
' “wIY g T e 5 | | R s Sibiiaias g
PHT%—- e l - e A m2 S H_IE_H_I.‘ _______________ IIL_:::W A = ': : TTEE_:_ : %'_:: L : = zmliﬂm.. we L -a&?‘?--—?&ﬂ: %,I ] ",5 P,' JJ{ rZ JII
LG .L';:' :;;I Latz § J - 7] : : AT N A ‘%"I 7 ¥ 1 Loy L by o k. -
: E'{' — ' : \ : :_§
*|-2BLIN] !Lji ;g . B | ' v l —any L1z <_.:,_ 1l 2 I}—’
— e e = INF H 4
Lo - - - ; — I
JF & p— I 1
l PJ-G,!E’% v . J 1
l -any A {:::2 DATA BUS - < - - |
| % " 1 . i — — el vhmlalek T — - -7

Figure 8-54. A6 YO Driver Schematic Diggram
SERIAL PREFIX: 20404

8.39



Madel 835224 Service

Vernfy operation of U9, Marker/RFE Switch Control, by making the following key
entry:

Press 83504 INSTR PRESET W

SHIFT ¢ O Hex Data mode

2 GHzs & 3 Address location 2C03 (US)
M2 Hex Data Write

5 35 Enters byte with alternate

high/low states

Check the outputs of U9 for the alternaiing high/low patiern. To obtain the
complement of each of the U9 cuiputs, press . . (AA) This will expose any
locked latch registers.

To verify operation of Ul3, Delay Compensation Control, make the following

key entnes:
Ml 2 GHzs 0 1 Address location 2C01 {LJ13)
M2 Hex Data Write
5 5 Enters byte with alternate

high/low states

Check the outputs of Ul for the alternating high/low pattern. To obtain the
complements of each of the U13 outputs, press . . . Check the cutputs ol Ui 3
agaim.

Markers

To troubleshoot A7 for marker lailure symptoms, starl by using an oscilloscope
to check Test Points 1, 2, and 3

Fress 8350A;

INSTR PRESET

CrF 1 GHzs

AF | MHzms
TIME 1 0 MHz ms

Press 835224,

AMPTD MRK

Engage the | MHz frequency marker and check TP1. The signal should
represent a TTL pulse approximately 2 cm wide. See Figure 8-57. Likewise. the
pulse at TPl should be 4 cm wide for 1¢ MHz Markers, and 6 cm wide for 30
MHz Markers. If these pulses appear to be mncorrect, check that analog switch
U2A.C.D 15 switching properly. If it is, check the output pulse widths of the
monostable multivibrators against the data given in Table 8-12.

g-61



Servico Maodel 835224

Check TP3 for the Birdie signal illustrated in Figure 8-57. {The birdie can be

centered on the screen with the front panel FREQ CAL knob.) &f the wavelorm
15 1incorrect, refer to A¥ troubleshooting.

Check TP2 for the waveform shown in Figure 8-57. These Marker OFF pulses
should surround the Markee ON pulses at TPIL, If these are incorrect, check the
outputs of the monostable multivibrators against the data in Table §-12.

Table 8-12.  Approximate Monostable Multivibrator Pulse Times

15 & to 19 psec
EETN I to L0 psec
LRE 75 nsec
U134 - BE usec

Dalay Compansation

Before troubleshooting the AT assembly for delay compensation lailures. refer
1o the A6 Service Sheet and vertfy the YO Drnive Voltage at A6TP14. If this signal

is correct, begin troubleshooting the A7 assembly by checking the waveforms at
TP 4, 5 and 6. Press 8350A INSTR PRESET .

Test point 4 shows the compensation for the abrupt change in tuning current at
the start of a sweep (Figure $-38). The amplitude of this signal decreases as
sweep time increases. Test point 3 shows the compensation for current lag in the
YO with respect to sweep voltage (8-58). Test point 6 shows the sum of TP 4 and
> signals (Figurc 8-38). These checks should isolate the problem 1o one of the
lollowing circuits: Voltage Follower Subitracior. Differentiator. Analog
Multiplier. or Delay Compensation Enable/Bandswitch Compensation.

Oscillator Bias Shaping Control

Check TP7 with a voltmeter while switching the plug-in RF power switch on
and off. With the RF on, TP7 should be approximately —9.8 Vdc. With the RF
off. TP7 should be approximately 0 Vdc.

Putse Modulation Logic

Enable 83504 7 MOD and check pin 13 of Ul2D for the proper square
wave signal, 278 or | kHz

RF Switchdrivar

RF switches are not installed in the 83322A and. therefore, the switch driver
circults are not used.
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Figure 8-56. A7 Muarker, Component Locations

MOTES

1. THE FOLLOWING KEY ENTRIES PROVIOE FRONT PANEL ACCESS FOR A DATA WRITE/READ
QPERATION TO/FROM THE ADORESSED LOCATION:
FUNGTION KEY ENTRY
*Hex Address Entiy SHIFT ¢ 0 {enter hex address)
Hex Data WRITE M2 [eeter data: two hex digirs}
Hex Data READ M3

Hex Data Rotation Write Mg
Hex Addressed Fast Bead M5

*TO ADDRESS A OIFFERENT LOCATION, PRESS M1 AND ENTER THE NEW ADDRESS, OR
USE THE INCREMENT KEYS +& % TODSTEPTO THE NEW ADDRESS,

T PREVENT THE MICROPROCESSEOR FROM SERVICING THE RETRACE
INTERRUPT, PRESS 83804 CW .
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5 | DLY COMP OUT | ABP1-26 |
5 | YO ORIVEY In AGP1-42 )
27 | 45y I ASP1.G T K
5 | a0y I P11 NOT USED
23 | —15Yy In P23
7 [0V i g K
29 | sc vTume I ABP1-28 |
8 | GNO DIG K
30 | GND DIG K
3 | eon in A3P19 E.6
31 | eoe N A3P1-31 B
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32 | g2 IN A3P1-32 B.G
TEETY N FYTTER A
33 | BAD IN AP133 4
17 | 6A3 IN ATP112 A
34 | BAZ IN A3P1-34 A
12 [s05 IN A3F-13 G
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THIETE; N ATPT14 B.o
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15 | GND ANLD K
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A8P1

PIN SIGNAL 1/0 TO/FROM BLOCK
1 BIRDIE ouT A7P1-1 K
23 | LPULSE IN ATP1-4 K
2 | BIRDIE RET ouT ATP1-2 K
24 | NC
3 | NC
25 | LSMPLEN IN ATP1-25 A
4 | NC
26 | PWR REF IN A4P1-3 1
5 | NC
27 | +5V IN A3P1-6,7 NOT USED
6 | —40V IN P1-11 NOT USED
28 | —15V IN P2-28 L
7 | +10V IN P1-8 L
29 | NC
8 | GNDDIG NOT USED
30| GND DIG NOT USED
8 | BD1 IN A3P1-9 A
31 | BDO IN A3P1-31 A
10 | BO3 IN A3P1-10 A
32| BD2 IN A3P1-32 A
11 | BA1 IN A3P1-11 NOT USED
33 | BAO IN A3P1-33 NOT USED
12 | BA3 IN A3P1-12 NOT USED
34 | BA2 IN A3P1-34 NOT USED
13 | BDS IN A3P1-13 A
35| BD4 IN A3P1-35 A
14 | BD7 IN A3P1-14 A
36 | BD6 N A3P1-36 A
15 | GND ANLG L
37 | GND ANLG NOT USED
16 | +20V IN P1-7 NOT USED
38 | +15V IN P2-29 L
17 | —10V IN P1-13 L
39 | —40v IN P1-11 NOT USED
18 | LINST1 IN A3P1-8 NOT USED
40 | GND ANLG L
18 | NC
41| GND ANLG L
20 | NC
42 | GND ANLG L
21 NC
43 | GND ANLG L
22 | +bV REG IN A9P1-7 L
44 1 GND ANLG L
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RF SECTHON, CIRCUIT DESCRIPTION

The REF Scetion includes the high-frequency microcircuits. with their bias
boards, that produce the actual RF output power, These components include
Al2, Al4 through A7, AlS, and DCI. All other plug-in assemblics [unction
essentially to control these RF components. The connections between
microcirenits and other assemblies are provided on the Overall Block Diagram.
Refer to the Overall Block Diagram circuit description for a more general,
functional deseription.

NOTE

Aszgembly circuit descriptians are discussed in signal flow
order.

A12 YIG Qscillator

The Al2 YIG (Yttrium-Iron-Garnet) Oscillator {YO) is the solid-state tunable
microwave source. Its output frequency ranges from 381 to 6.2 GHz, with
approximately +12 10 +14 dBm of output power. The oscillator's resonant tank
circuit is basically a small YIG sphere with a resonant (requency which depends
on the surrounding magnetic field strength. The magnetic field is established by
an opposing pair of electromagnetic “main coils.” Changing the current through
the coils changes the magnetic field strength, and hence the frequency of
oscillation. The sphere is lightly coupled to a bi-potar transistor, providing the
gain necessary to sustam oscitlation. A FET amplifier provides the final output
DOWET 3Rl

The A12Al1 YO Bias assembly supplies the biasing for the oscillator and YO
amplifier. This board 1s matched to the YO, and cannot be separately replaced.
There is a single adjustment {R4) on the assembly, optimizing the FET gate bias
for minimum harmonics in higher frequency, multiband RF plug-ins. R4 does
not need to be adjusted 1n the 83522A The hias assembly provides zener
protection against high-voltage transients that appear across the main coils, It
also supplies current for a resistive heater that helps maintain the oscillator at a
constant temperature.

The dynamic response of the YO (i.e. how fast frequency changes for a fast
change in coil current) is somewhat limited, due to the inductive and magnetic
delays of the electromagnet ceils and poles. Delay compensanon circuits help
durtng a sweep, but lrequency modulation is limited to low modulation
frequencies. To allow high-frequency modulation, a smaller, faster, air-core FM
coil 15 added to the YO. Its magnetic field adds to the main coil’s field, vet
frequency changes are far quicker,

A17 Modulator/Mixer

The Al7 Modulator/Mixer mixes a fixed 3.8 GHz signal with the swept 2.8] to
6.2 GHZ YO output, producing the 0.01 o 2.4 GHz RF output. The swept YO
output acts as the Local Oseillator signal for the mixer, The internal PIN dicde
modulator attenuates the fixed 3.8 GHz input, providing both amplitude
leveling and pulse modulation. The mixer has a high conversion loss, and
produces approximately —20 dBm of mixed output with +9 dBm of 3.8 GHz
input and no modulator attenuation.

A16 Cavity Oscillator

The Al6 Cavity Oscillator provides a fixed 3.8 GHz RF output at approximately
+9 dBm which is mixed down by the swept YO output, vielding the heterodyned
low-frequency output. This source is extremely stable in both frequency and
amplitude. The +20V and — 10V lines provide power for the A16 assembly. Two
large, separately-replaccable capacitors help filter these supplies to reduce
residuai FM noise.

Al4 Amplifier

The Ald Amplificr provides approximately 40 dB of gain from 0.01 to 24 GHz.
The amplifier gain drops sharply at higher frequencies, providing a lowpass
nature which rejects the unwanted mixing products.

The Al4Al Amplifier Bias assembly provides the various bias currents for the
Al4 amplifier. It is matched and attached to the microcircult at the factory, has
no adjustrments or replaceable parts, and cannot be replaced separately as an
assernbly. The 420V and L RFON lines provide the power. When the RFE is
“ofl,” the bias is removed, shutting off the amplifier completely.

A15 DC Return

The Al5 DC Return is simply a shunt RF choke. The shunt inductor allows DC
currents to flow to ground while passing on the RF power with less than 0.6 dB
of insertion loss.

DC1 Diractionat Detactor

The DCI Directional Detector serves two purposes: 1) detects the RF power
amplitude; and 2) samples a portion of the RF energy for use in the marker
circuits. The insertion loss for the entire package is less than 3.5 dB.

A simple resistive directional bridge samples a2 porton of the RF energy to a
diode detector. The RF is rectified and filtered, providing a voltage, proportional
to the peak RF ampiitude, which is used for leveling. A single resistor {Al0R])
biases the detector diode through feed-through El. Feed-through E2 carries the
deteeted signal, but also carries a second bias current from the Ad assembly fora
second, temperature compensating diode. An internal resistor helps protect the
static sensitive diodes.

A simple resistive tap samples a portion of the RF frequency for use in the
marker generation circuits. The SAMPLED RF output is aproximately 25 dB
below the front panel output power, and ranges from 0.0] to 2.4 GHz

A19 Step Attenuator {Option Q02 Only)

On RF plug-ins equipped with Option 002, the A1Y Step Attenuator provides up
to 70 dB of attenuation in 10 dB steps. Combined with the range of the ALC
loap, this yields a leveled power range of -+13 to —72 dBm. The Step Attenuator
consists of three fixed attenuators, with 10, 20, and 40 dB of attenuation sach.
Laiching relays close contacts which either insert these attenuators into the RF
path or bypass them. The control and drive circuitry for the atenuator 15 located
on the A2 Front Panel Interface assembly. The insertion loss, with 0 dB
attenuation selected, is approximately 0.5 dB.

RF OUTPUT Connactor

On Standard or Option 002 instruments, the RF output 1s directed to a female
type N "RF QUTPUT" counector at the front panel. On plug-ins with Option
004 {with or without Option 002}, the cutput is directed to the rear panel RF
OUTPUT connector.

RF PATH TROUBLESHOOTING

NOTE

Many AF path failure symptoms are closely ralated to Ad ALC
failures. Refer to A4 Troublashooting for additianal infermation.

The RF Path consists of the microcircuits and their bias boards that produce the
actual iront-panel RF output. These microcircuits are sealed, cannct be
repaired, and are costly to replace. Ensure that associated control circuits (i
the other printed circuit hoards) are working correctly before replacing any
microcircuit companents. When certain of a faihure in the RF components,
isolate the prablem to a single microcircuit assembly.

Three RF assemblies have bias boards attached directly to the microcircuit
packages:

¢ The Al4 Amplifier 15 directly attached to its bias board. The Al4Al
Amplifier Bias assembly cannot be repaired, is not separately replaceable,
and 1s supplied with the Ald microcircuit.

® The Al2A]1 YO Bjas assembly includes two factory select resistors matched
to the Al2 YIG Oscillator. The bias board is part of the A12 assembly and
cannot be separately replaced. If a bias board component (e.g protection
diode or variable resistor) has been externally damaged, it is acceptable
{and economical) to replace that individual component. However, a bas
board failure often indicates a failure inside the microcircuit and may
require that the entire assembly be replaced.

l WARMING I

Many microgircuits ara extrernaly sansistive to static alactric
discharges {mora 56 when the microcircuits ara removad from
thair bias boards ar contrel circuits),

Before handling a microcircuit, discharge yaur owa hody by
touching the instrumant chassis or microcircuit package.
Avoid touching the center conductors of tha RF connactors
and bias feed-throughs at atl timas.

Microcircuits should be stored and transported in static-
protective packaging. Never package microcircuits with
styrofoam, cellophane {unlass treatad for static), or adhasive
tape.

Do not attampt t© test any microcincuits, at a bias fead-
through or the RF connactors, with an chmmetar. Resistance
measuraments are rarely useful, and will oftern destroy a
waorking microcircuit, Measure DC volteges at the bias faed-
throughs with a high-impadanca DC voltmatar only with bias
or centrel connections intact.

The following troubleshooting procedure traces power levels through the RF
path. RF measurements should be made with a high-frequency specirum
analyzer or an RF power meter. A type-N (female)-to-SMA adapter, along with a
short, Oexible RF cable terminated at both ends with SMA male connectors, will
make troubleshooting easicr.

Opening RF connections within the ALC loop will cause the loop to be
unieveled, producing abnormally high power levels {(up to +20 dBm} and
harmonic distortion. The ALC loop includes all connections berween the AlY
Mod/Mix and DC1 Directional Detector. (Figure 8-25, within the A4
Troubleshooting section, provides a graphic definition of the loop.) If necessary,
the modulators may he externally biased using the Open Loep Procedure
described in the A4 Troubieshooling Section. If possible, avoid opening the
ALC loop to make RF mcasurements. In any case, it is a good idea to begin
troubleshooting just outside the ALC loon.

Failure Symptoms

The information below should be used to help systernatically troubleshoot to the
individual RF assembly. Based on the failure symptom, the components most
likely to have failed are listed, with the most probable failure cited first. Hints
for ensuring that the RF Path 15 actually responsible for the failure are also
given. For troubleshooting information related to a specific assembly, refer to
Microcircuit Verification By Assembly helow.

NOTE

All referances to tast points, pin connections, ate., can be
locatad on the RF Schematic, Figure 3-66,

NO RF POWER

®  Al2 YIG OSCILLATOR. Check power supplies and bias levels. OSC
BIAS (TP “"ON™) should be at —10 Vdc, with some shaping. TP “G" should
be approximately —2 Vdc. Check TP "M” for the waveform entitled
EMITTER/COIL, Figure 8-4%, within the A6 Service Sheet. This waveform
represents the current across the main coil. Check the RF output directly at
the YO for approximately +14 dBm at several frequencies.

®  Al4 AMPLIFIER. Check power supplics. Check the power directly aut of
Al4. This will open the ALC loop. Expect to measure approximately +20
dBm unleveled RF output with high harmomic distortion. If this is
undesirable, refer to A4 troubleshooting and follow the Open Loop
Procedure to externally level the RF while opening the ALC loop.
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®  Al7 MOD/MIX. If AlT is suspected, remove the Ad assembly. This
removes all modulator current and provides an unrestricted path for RE. If
full unleveled RE power 15 achieved, refer to Ad Troubleshooting. If power
is still bad, disconnect W25 and check the RF oulput directly out of the
mixer (open loop power should measure approximately —12 dBm). Before
replacing this assembly, ensure that A16 Cavity Oscillator is functioning
properly.

®  Al6 CAVITY OSCILLATOR., Check power supplies. Check RFE output
for approximately +9 dBm at 3.8 GHz.

MAXIMUM RF UNLEVELED POWER
® Refer to this sympiom under Ad Troubleshooting.

s DC| DIRECTIONAL DETECTOR. Select a CW frequency anywhere in
the band. Verily maximum unleveled RF output power. Check INT DET &
output to be equal to or more negative than —0.2 Vde. (It may be necessary
to perform INT DET 0 BIAS adjustment. Reler to Section ¥V, Adjustments.)
For more information refer to Ad Troubleshooting.

® AT MOD/MIX  Check modulator bias line MOD 0. It should be slightly
negative. If it is approximaltely +4 Vdc while A4TP6 is approximately +7.5
Ve, the modulator diode is probably open. It MO 0 is at 0.0 ¥de, but
AdTP6 is at +7.5 Vdc, troubleshoot the A4 PIN Mod 0 Driver and
connections to the modulator

HARMONIC DISTORTION

®  Al2 YIG OSCILLATOR. If harmonics are unnacceptable. check the
spectral purity of the YO output. If harmonics are less than 14 dB below the
fundamental, replace AJZ

& Ald4d AMPLIFIER. Check the power level into Al7 Mod/Mix, and trace
the problem back through the RF path if it is too low. Measuring power or
spectral content dirgctly out of A17 or Al4 will open the ALC loop, causing
maximum unleveled power and high harmonic distortion even without a
failure. Refer to A4 Troubleshooting and perform the Open Loop
Frocedure. This procedure cxternally biases the modulator to level RF
power while the ALC loop 15 open.

SPURIQUS DISTORTION

o  Al7TMOD/MIX. Select a CW (requency anywhere in the band and check
RF output for spurs 3.8 GHz removed from the carrier. The mixer may be
leaking the swept LO frequency (3.81 — 62 GHz) However, the Ald
Amplifier ShDu]Ci)ﬁlter these oul

POWER DROP-QUTS

8 Al2 YIG OSCILLATOR. If power is present and leveled across part of
either band, but drops out entirely for the rest of the band, suspect Al2,
Check OSC BIAS lor approximately — 10 Vdc. Check the RF power directly
cut of the YO. If it appears to be faulty refer to Section V. Adjustments, and
perform the AT Oscillator Bias adjustments.
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POWER HOLES

& (heck all RF connections 1o the proper loop(s). Narrow-hand power dips
or “holes” are usually the result of loose or faulty RF connections. Tighten
all internal RF connectors. Secure the front-panel RE connection. Inspect
the tront-pane! BE connector for damage or wear. and clean or replace
parts as necessary. Section Vi, Replaceable Pans. provides an exploded
view of the BF connecior.

Microcircuit Verification By Assembly

The information below is organized by microcircuit assembly in RF signal flow
order. It provides troubleshooting tips to 1solate a particular microcirewnt fatlure,
This information 1s intended as a guide. Any suspected failure should be
thoroughly researched before replacements are made.

The general approach to troubleshooting is:

I.  Make sure that all power supply veltages are present. I not, trace the
preblem back through the B3322A to the $350A

2. Make sure all bias and control signals are present. [ not. trace the problem
back to the supplying assemblics.

3. Check the RF levels into the suspected microcircuit, I faulty. trace the
problem back through the RF path.

4. Check the RF levels out of the suspected microcircuit. If faulty, replace the
assembly.

IN EVERY CASE. check power supply voliages. Make sure control signals and
bias voliages are being supplied from the other circuits before replacing any
microcircuit. Refer to the Service Sheet appropriate to the assembly supplying
the contral signals for voltage levels and waveforms.

Al12 YIG OSCILLATOR

Check RF output directly from the YO for about +14 dBm. For power drop-
outs, check OSC BIAS for =11} Vdc

A16 CAVITY QOSCILLATOR

The output of this assembiy shovld measure approximately +9 dBm RF power
at 3.8 GHz.

A17 MODULATOR/MIXER

Ensure that Al6 is functioning. Conirol line MOD © should be near +0.7 Vde. If
not. remove the modulation control wire and check (or approximately +5 Vdc.
If this is not the case. troubleshoot Ad. To verify the MOD/MIXER. remove the
A4 assembly. Monitor the RF output directly from Al7. In this open loop
condition the power should measure approximately —12 dBm. {(Expect high
harmonic distortion.}
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A14 AMPLIFIER

Check for power input as described under Al7, above. Verify RF output at
approximately +20 dBm unleveled with high harmonic distortion. When trying
to isolate harmonic sources, refer to Ad Troubleshooting and follow the Open
Loop Procedure. This procedure externally biases the modulators to level the
RF power under open loop conditions.

A15 DC RETURN

An AlS5 lailure is extremely unlikely. However, this component can be testad
OUT OF CIRCUIT with an ohmmeter. Verify DC short 1o ground.

DC1 DIRECTIONAL DETECTOR

Check for approximately +15 dBm of leveled outpul power, Ensure that power
is nominally +13 dBm and check the detector output. E2. for approximately
—{.2 ¥Vdc or more negative. [f temperature dnft is suspected. check that the ¥NT
DET ¢ BIAS adjustment {A4R4) has an effect on the detected cutput level. If it
does not, replace DCI.

A19 STEP ATTENUATOR {Option 002 Only}

Check the output of DC2 for approximately +13 dBm. Verify that A3
Configuration Switch is set for Option 002 (see A3 Service Sheet, Table 8-8). Set
the 8350A front panel siep keys, #» W, for 10 dB steps. Increment the power
setting with the step keys to run the attenuator through its 70 dB range. (Power
meters will typically NOT have the dynamic range to verily this operanion.) The
control circuits can be manually excrcised by operating the sweep oscillator in
the CW mode and performing a Hex Data Write to address 2F00. Enter two hex
digits 1o the format "0x”, where 00 equates with 0 dB attenuation. 01 with 10 JdB
attenuation. 12 with 20 dB attenuation, and so on.
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Figure 8-65. RF Schematic Diagram
8-71




A0
PLUG-IN INTERFACE CONMECTOR P2
r
xnd ’ Ja
LSSRA VW Al ]
GND BIG +5Y UNAEG 8 o
FRVA +5V UNREG Wl
POWER SUPPLY PLUG-IN INTERFACE CONNECTOR P1 Y PIR PGIA a e
—18Y PIRFG1B
GND ANLG GND ANLG | ‘
= AM INPUT $0 MOD GND ANLG P
© PWON L ATS e
LM L RFB b=
ﬁ"" FM INFUT LZMRQ L BPRO 2
—Cos
/ L CNTR L AFERQ
NC @*"' GND DIG LBP2
T— LPI FLG LPIIRG 2625
W T80, oq| - ————— N
+20¥ Bl o | gl ———— 10V RETURN t FINGA \ / +5YB
______.____‘__———
+20V RETURN SENSE ; : o s +20V SENSE +8VE — e +5VE -
~10% UNREG 5| o O 14 +20Y RETURN L HSTE —_—_— - GND MG
~10V SENSE sl [ 1oy GND DIG GND DiG
*10¥ RETURN e—m—em————"|3| © 3 11": T T —————— _10Y RETURN SEMSE L IRD (/G E2 elds
- . _---_-_-_____‘________. ___'______-____-_____-__-
40V SENSE —————"" f g o [io T Lty GND DIG GNO DiG
—41¥ RETURN B e et —40Y RETURN SENSE Lialz / \ PIRGME
@._____1 LIAT0 / \ Liall
™ NC L 1A LIAT
L) eal diesl diesl  hiesl el L
GND OIG L 1AS WAd WAS XAG AT wAE
© ¥ TUNE L1A3 LiAsd
M ! L 1A LIAZ
GND DIG L IAD R
ID7 GND OIG i3 |
D5 06 ]
%} 104
23
101 D2 ” N |
GHNDDIG 100 | ‘-‘r|
11— :
Figure 8-60.  Interface Signals in Connector PI Figure 8-67. Interfuce Signals in Connector P2 Figure 8-68, AN Matherboard, Component Locations

B-72



LEFT SIDE

AR
{Opt, 002
{Behind Mtounting Bracket)

waz Wiy W31 W5 Wi I
{Opt. 002) {Echind W21} {Opt. 0021

TOP VIEW
118 win w? UL

BOTTOM VIEW
W2 (57D
w23 w20 W12 W19 w33 {Opt. D02)

N AR

=i

.1
]
.
.
%
2
?
HE

wag W25 w22 w1

AlE Ald

TOP VEEW

CR2
CR3
A5 DCT Al AB Al A (ot Visible)

-

- |'|:|.'-..n.l:l'ipln.liI ':‘
i 'i: LY I
E' i'I'III..!IﬂIEiE __
' = Al
e
\ A2
AlZ AT2A A19 Ad AD Al
{Opt. 002}

BOTTOM VIEW

AR a0

Flgure §8-6%. Major Assemblies Locations
8- TH/8-80



Fowar ] FiC Powar
Mrimanie Signal Mnemon i Supply Piug-in Lig Lnterface Rt F.P. Plug-irs Supply | RF Wiring | RF Ribbon | i ciianacus
Sourtd Description Intarfece | Interface AL FM b gn) Markmr | Samplar | Resistor | Interfaze | Interlsce | Interface Hamuats LCatde
Fi P2 azry | aasr | age1 | ase1 | age1 | asrl | asr AGPY atogs | oAtz | oatoe | At A0S
AR F1.Ad Amplhtude Modulatwn A4.Cl 4 E4.C]
BASE AERY .22 YO Current Drve Crantrol 22 1
L BRSW ATPY1-2H RF Sweireh, — 10 =Band @ [Noy Used) 21 ?
L BRSWZ ATPY-22 RF Switch; 10%W-=Band @ [(Not Used] Frh a
BAR AZP1.53 Bufierad fuldr @ 33 33 33 13 33 a3 1
BA AP Buffered Al 1 11 11 1 11 11 11
B.0.7 A2P1-34 Buffersr Addr 2 3 34 24 14 34 340
BAZ AJP1-12 Buffared Addr 3 12 12 12 12 12 12*
BDO@ &3P 2T Buffered Crata 3 n i n a1 3 3 [
BM AZP1.9 Buffered Crare 3 9 9 9 9 =] 3 1
BD2 A3P1.32 Buffered Crata 2 32 32 32 a2 32 a2 7
B3 AZPT1-10 Huffered Cana 3 10 t0 10 ALt 11 10 )
BD4 A3F1-25 Buffered Data 4 =5 a5 35 a5 25 36 : 15
BD5 AZP1-13 Buffered Cula & 13 T 13 13 11 13 "3
BDB AZP1IG Buffered Daia & 36 36 36 B 36 36 | 149
g7 ATP114 Buffered Data ? 14 14 | o4 | e | s 14 |17
BIRDIE ABFP11 Marker Birdie 1 1
BIRDIE RET ABF1.2 Iasker Budie Return 2 2
L BFRO ARF].2 L-Blanking Pulse Aeyuest 2 4
L CNTR pr22 Lo Countar Trigger Mol Llsed| 22
COLLECTOHR A9P1-2 Fef Resmunr Sense 41 2
DET REF AdP].A0 Deracred Power Refarence (Nat Usad) 4r]
CLY COMP AJFP1.Z6 ¥ Delay Compensalion 6 20 .
EMITTER/COIL) A9F1.4 YO Coill Coecent 20 q | 4
1
EXT CAL A10J1 .41 External Leveling Power Cal 24 fad
EXT DET A10J1 .47 Euxrarmal Levaling Input 23 | a7
EXT DET AET | A1J1.43 Exrirrral Leweling Raeturn ] | a5
FLAG A1 Fram Fanel Flag 432 N
Fr M P1.A3 Freguency Modulation Input a0l a0 E1-Cl
Frl 1M RET P1-A3 Frequency Madulation Rty a%52 34 E1.5%

1 Coasial Cable - Conter canducior
2 Coawal Cable - Shield
* Mat used an this asaembly
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Powar ) FiQ Powar
Mrie monic Signal Mnamm_-lic Supply Plug-in Hf"g Intarfece Raf F.F, Flugin Supply | RF Wiring | RF Ribbon Miscelaneous
Sourca Diseriplion Interface | Intarface ALC FM hir] Marker | Sampler | Ragistor | indertace | Intarface | Interface | Hamess Cabla
P11 P2 AFP1 Adn1 | A4k | ASPY | ABPY ATP1 AfPr ABP1 AT01 AN002 A10J3 A104 AT045

L FP1 AJFYI5 L=F.P. Display Wi 15 21

L FP2 A3P1-37 L=F B Keybhoard Read I3 23

L FP3 AIF11E L=F.P. Annunc-alor Write 16 2%

L FP4 AJP1-26 L-F.F. Arroncator Write [25 G

L FPE AP0 L=F.F. RF Contrel [20 1

FRED CAL A10I-37 Band & Freg Cal ! 4 a7

FREQ TRK ¥ A10H1-36 Frequency Trackng YolTage 26 24 JB

HI FREC Fra AGSP1-21 YO PR Cond Orige 21 E3C]
HI FREQ Frd RET ASF1.2022 W FMt Cail Aslurn 022 E352
L1AR P2-38 Instr Bus - by Addr @ 38 12

L& P27 Imgir Bus - e Addr 1 7 13

L a2 FZ-20 Instr Bus - Iny Addr ? a9 14

LI1AG P28 Igte Bus - lnw Addr 3 a3 15

L1A4 P2.40 Instr Bus - Inv Addr 4 a 16

L 1aS P2-a1 Instr Bus - [y Agidr 5 41 18

L1AG F2-10 Insir Gus - Ine Addr G 10 19

Lia? P2-42 Instr Bus - Iny Ador 7 az s

L 1AB P21 Insrr Bus - [nw Addr 3 11 21

L 1AS P2.43 insir Bus - [nw Adde 8 A3 22

L1AT0 P2-12 Instr Bus - I Addcle 10 12 i 23

1A Bz-ad Irusnr B - [ow Addr 11 L L) ! 24

L1A12 P13 Instr Bus - Iry B0dge 12 13 . 78

103 P2-33 Instr Bus - Crara @ 33 ) 2

101 P22 Instr Bus - Crata ¥ z | 3

102 F2.34 Instr But - Crata 2 34 | ]

ID3 P23 Insir Bos - Data 3 3 i 5

D4 P35 Imstr Bus - Dava 4 a5 I G

0% P24 Instr Bus Data 5 4 ! 7

DG F2-26 Iostr Bus - Dala B ko) .: 8

oy P25 Iastr Bus - Dava 7 =) : %

I Copnal Cable - Center conducior

2 Cpax b Caldle - Shoeld

* Wt used onothas psse mibly
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Power | [l a] Powear
Moemanic Signal MI‘IBI!'IDI.‘II-C Supply Plug-in Dig Intarface ﬁ-af IF,P_ Plug:in Supply | RF Wiring| RF Ribban Mistellanenus
Sounte Drageription Intarface | Intarface ALC FM yQ Karker | Samples | Resistor | Intarface | Interlace | Intartace | Harness Cable
Bt P2 A3P1 { A3 | aapt | asei | aem [ ARy | asen AGFT A1047 | ANz | AIU3 | a0de A0S
L IMETY adf-a L-Plunin Conirol b 18 5 18 12"
L 85T 2 NN ) L-Plyg-in Canrol 20 15
INT ET @ AT1004-5 Band B RF Deiector Fa | 5
INT DET BBIAS AT0A1 Band @ Dimector Bias B A1
INT DET 1 RET CR1 Band 1 BF Derectar iMoot Usedt 20" E2.C1
INT DET RET CR1 Band ¥ RF Detectar RetornfMot Used? 42 EZ52
WO EZ p2a7 Flug i 1T} Enatale 47 40
L 405TE 2.3t Iny 10 Strane 17 33 ,
LIRD P25 L=Instr Bus Read 15 yL |
L3 FREG FM ARPY.Y Lawe Froeag F 8 {Main Call) 2 23 l
L MERLED AT L=Maker LED a 10
[ [0 ) AdP1-4 Band g BF tlodulation 44 2
RACHD 1 A4F11D Band 1 BF Maudulation {iar Lsed) 194 . 15
MO DRIVE A4PY. 2D Modulator Drive [N Dsed] 22 !
O5C BIAS AYP1D ¥IG Dhecillatar Baas 14 G
L FIFLG A311-39 L =Plugin Flag 20 35 .
L PIIRQ AZ11-40 L=Plug-in Interrupl Beguest 52 40 :
L PIMME [ 1] L=Prug-in Mgn Maskable [rerrmpr 19
PIRCIE P2.45 Plug-in ROM Enalsle 45 25 .
PIRPGA AT0H1-35 Flun.n RPG & EQ '35 14
PIRFGE A5 Fluyin RPG B B1 Zd 16
PULSE 1M JSIRMN Euxternal Pulse |nput 43 E6-C1
L PULSE LATP1-4 L=FPulse Mod a1 4 23 16
PN P2-25 Powear On 25 22 16 29 H
PirH REF AdP1-3 Fowar Level Referenmoe 3 26 i
PR SWICOMP ALBP1.23 Pawer Swerp, Livel Sompengmrm & 23 |
!
L AFE P56 L-RF Blanking =121 bt | 1
L RFEHQ AERT. 2 L=RF Blank:ng Aeqguest -0 2 2
L AFM PZ24 L=RF Marker 24 41 E 5
L AFOM A1041-38 10% -RF On, W -RBE QfF 40 a8 9
L RTS P25} L Retroce Sirakwe 57 i 4 ]
I Coaxial Cable - Center Conduwctor
2 Crnaxaal Cabile - Shee!d
* Mol ased on this assembily
Tuble 8-f5 833224 Marherboard Wiring List (3 of 5)
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Fres wwitr : [of L] Fowwar
Mmemonic Signal Mrampnie Supply | Plugin | O Interface At FP Plugin | Supply | RF Wiring| RF Rubbon | |
Source Drascription Interlace | Interkace —1 ALLC Fivt Yo Markar | Sampler | Resistor | Iegerfacw | leuerface | Intocface | Hamess Cable iscallanasus
1 F2 AP A3J1 | A4PT | ABPT | ABP ATF ABP1 ASF] A101 Ald0JZ A0 A0la Als
RLCAMN CLE A3P1-38 F P. 5can Clack 18 27
S WTUME ARPT-Z9 Scaled Tune Woltagr 249 29
L 5IRO AEPY.3 L-Sweep | nierrust Reguest 128 3
L SMFPLEM ATP1.25 L=Sarmpler Latck Engiibe |[ a5 a5,
SoMOD P2.2a Squane Madulation (2781 0 «H 26 l 4z =]
L S5A0Q ABP1-23 L-S1ap Sweep Reguest az —|_ 23" 20 3
L UMLWL AdP1-2 L-wnlevelar 2 Qi) 12
L
Ve £2-64 Sweap Valiage {4 5 22
YTLINE P11 Tune Woltage AL 44 Eg 1
WTLIMNE RET F1.81 Tune Valtage Return a1.52 43 ES-52
i} DRIVE W LGP A2 Wi Dt WokTaon a2 bl 39
L ZMRO o7P1-33 L hitersiy Marker Regyest 27 73 3
f
L 1DBMER A7PY-2d L - Id8 Amplituce Marker 25 24
1¥iGHE ATOJT-50 1% per GHe Cutpus 50 Fi] J4IBNCI
L
1
- 10 AEF AEFP1.5 10% Reference Vaoliage 43 5
vV FREG REF 55815 D 20Y Freguency Referenoe Sense i 2]
T
I Coaxal Cabie - Center Conductor
2 Coaxial Cabyle - Sheeld
* M wsed onoheg afeenibhy
Table 8-13 835224 Motherboard Wiring List (4 of 3)
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Poawear ] [ Pawer
! Signal Mnemonic Supphy Plug-in | Digimarfoce Rul F.B | Plugin Supply |RF Wiring | BE Ribbon | .
M ¢ i q pply 9
naman Bourca Degoription InterFace | Intariace ALC FM To Marker | Sampler | Fesistor | Intarface | Intactace | Intarface | Harness Cabla Miscellaneous
P P2 AdP1 AZJT | A4PT | ABPI AEP1 ATPrY AfPrt AGH LR LIV : A2 A1DJ3 A4 A0S
T
+30 P17 1200 H e e 7 16* 16" H 15* 15" 3.1 42 3 10} 9 [ow ]|
120w RET F1.14 4 20W Return 14
120y RET SEMNSE Fl1.6 4200 Beturn Sense G
+ 20y SENSE F1.15 1200 Soenge 15 ']
+ 165y Pr2-70 115% Aegulaed 29 Wi 4B 33 38 38 . 15 Ch
+ 10 F1.B +10% Regulaled =) ¥ ? T b T adi 2 .11 5
HIQY 10Y RET P1-3, 14 +! 10% Peturn a
+aY AP 67 +8Y Interpal lor RF Plugan .7 27 27 27 27 2t 2
15 F2.30 15 lar Bioin 20
15vE F2.18,590.51 [ +5Y Tar RF Plugan 18,50,5! 35, 36,
34
+5V REG adgF1.7 159 Regulated 44 23 7 7
+5W LUNREDG P2E2 B3 =W LIrregulaned B2, €3 12 18.20 cd
pLiat F1.13 — 10 Regulanend 14 17 17 17 17 17 40 9 1 10 C3
~10W RET SENSE | P1-12 =10 Hequem Sense 12
—10° SENSE P14 10V Sense 4
—10% UNREG P1-5 - 10% Unrequlaterl it
15y P2.7H 15y Aegulaned 8 ] 28 28 28 2B 13 L)
agy P1.11 — 40 Aegulated 1 6 39 6.3% | 8.38"] & 30 T 12 ci
aly RET F1.1 A0 Feturn 1 .
40 RET SENSE | P1.1D =4 Rreturm Sense T3 |
-4 SENSE P1-2 - 40 Sensi 2 !
GNE ANLG P2.27 5859 | Analog Ground 15,37 [ 1537119, 37 | 15,37 | 0537 i g IRERF: & 3.4 1.2,13 | C1-CT.RZWY
AL A1 47, |
43,44 : E1 52 E552
GG LIG P16, 14, | Chmital Graund L6118 @) 28 |MOM Lo 5o tp a0 [ wao | 230 | & o g | R2
16, 21,31, 37 21,31, 37, 172728, E
48, AR, 1% 46, 48, 49 3'1-32'3" i

T Coaerink Calple Crmter Canducion
2 Coe ral Cob:be - Shuelel
* Mot used on this assemnbly

Tf'[bhf & 03 /35224 Mocherboard Wiring List (3 0f 5)
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Tuble 8-14. HP 835224 Cuble List (Sheet | of 2)

Cahble Description Connections

Wl Not Assigned

W2 Cable Assembly. Rigid. RF OUTPUT DC-Direclional Coupler
Il=-Front Panel RF OQUTPUT ({Type N)

Wi Cable Assembly, Rabbon, Front Panel Al -Motherboard
A2)1-Front Panel

W4 Not Assigned

Ws Wire Assembly, RF Section 21004 Motherboard
Aldal, Ale, AlT, DCL {RF Section)

Wt Cable Assembly, Coax, Red WEP1-Shield Cage
ABJ-Sampler Board (Sampled RF}

w7 Cable Assembly, Coax, Yellow W2iP1-Shield Cage
ARIZ-Sampler Board (EXT MKE}

Wi Cable Assembiy, Coax, Red DCl-Dir. Detector (Sampled RF)
Wl l-5hield Cage

Wi Not Assigned

Wid Cahle Assembly, Rigid, RF A15-DC Rewrn
DCl=-Dnrectional Detector

Wil Mot Assigned

W12 Cable Assembly, Coax. Blue AINEI-Motherboard
AIZAIR-YO (FM Coily

W1l Not Assigned

Wid Not Assigned

Wwis Cable Assembdy, Rigid, RF Ald-Ampiifier (0.0 10 2.4 GH2)
Al15-DC Return

Wl Not Assigned

Wl7 Cable Assembly, Ribbon, RF Section Al0T5-Motherboard
AIZALII-YO

Wis Mot Assigned

Wig Cable Assembly, Coax. Green, FM [N P1-A3-Rear Panel Interface
AlOE1-Moiherboard

Wi Cable Assembly. Coax, Brown, AM Pl-Ad-Rear Panel Interface

AlDE4-Motherboard

Service Model 835224
Tahle 8-14.  HP 835224 Cable List (Sheet 2 of 2)
Cabla Description Connections
W2i Cable Assembly, Coax, Orange. VTUNE Pl-Ai-Rear Panel Interace
AMES-Motherboard
w2z Cable Assembly, Coax. Violet, PULSE IN J5-Rear Panel BNC (PULSE (M)
AMESMuotherboard
W23 Cable Assembly, Coax. Yellow, EXT MKR Ji-Reur Panel BNC (EXT MER)
WiN-Shield Cape
W4 Not Assigned
W25 Cable Assembly, Rigid. RF AlT-ModulalorMixer
Ald=-Amplifier {001 to 2.4 GHz)
W24 Not Assigned
W27 Not Assigned
W2E Cable Assembly, Riypid, RF Ale=Cavity Oscillator
AlT=-Modulalor/Mixer
W29 Mol Assigned
W3l Mol Assigned
Wil {Cable Assembly, Power Supply Fl-Rear Panel Interface
Alli3=Motherboard
Wiz Cable Assembly, Ribhon P2-Rear Panel Interface
AdF1-Dhigital Interface Board
AlMI—Motherboard
J4-Rear Panel BNC (1V/GHz Owipur)
W33 Cable Assembly, Rigid. RF {Opt. 002} AMS=RF Seep Attenuator
Ji—-Front Panel BRF GUTPLUT (Type N}
Wid Now Assigned
W35 Not Assigned
W3i6 Mot Assigned
W3ir Cable Assembly, Rigid, RF {Opt 004) DCi=Directional Detector
J1-Rear Pancl RF OUTPUT (Type W)
Wi Cablc Assembly. Rigid, RF {Cp1 002) DC |-Darechional Delector
Al9=Siep Attenuator
Wi Cable Assembly, Rigid, RF {Op1. (K2, (04} Al%-5tep Attenuator
JI-Rear Panel RF QUTPUT (Type N)
W4l Cable Assembly, Rigid, RF AlI2-Y0)
AlT-Modulator/Mixer
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[:3 SALES & SUPPORT OFFICES

Arranged alphabetically by country

Fraduet Line Sales/Support Key

Key Produe! Line

A Ansiyiical

CM Componenls

C  Computer Systemi

E  Elecirosic instrumenls & Megyuiemsnl Sysbems
M Medical Productc

P Peragnal Computalion Productt

* Gy only lor spenitic produs) line

' Suppodt only 1o specilic product s

IMPOATANT Thvesd symibeils Segignile gmstad product (e
bty Tivey o0 not insurs pades of U pocrt gvalabillly foc ol
peocfucts within pline, at gl locabont Conlact yout ke ialet
i ko inTormation regacding focations whete HF supped i

prailabie for 3peciBic products.

HEADQUARTERS OFFICES

I 1*g4 15 00 sales dMwe hsted Mr voor area, coagt cne ol thesa

headquarters sHices.

MORTH/CENTAAL AFRICA
kealpl™ Faceard 3 4

! orue i Boesede ar

CA- 30T MEYRIM | Seil2evlard
Ta W0FEEY 2

Taps ETHIS Benea

Cank HEWPACLEA Gk

ASIA

Fombelr-F s AL L2
47:F B darmer R
Vearera  HOMG KOG
GFG Ao 883 Hovy Korg
Tei 5 AIILETT

Teen BT HRA MM
Lata HEASAL AT

CANADA

L L AT L
BATT ivady e
MEESISEAUGE, Oni3; Loy "ME
Tul 1676 G7E %400

Teles §°0-397-£245

EASTERN EURCFE
Hewel: Pacumd G me b
LBk s 1

LS

A 1220 VIEWMA, Aish)
Tel 222 JE0

Teien 132325 4EPA A

NORTHERM EVJROPE
Hew'ar-Fazuard 4 &
Hpraiade 475

E ) Bax 939

Hr-- A7 &G AMSTELYEEN
g Nernesingds

e 25 SETT

Teer 133 9 Fgnarr

S0UTH EAST EURCPE
Hewpglt Paiuird 5 A

Wt i F-ae et

U A proe Lacas Cavdn

S5 Gl - GEMENR, Seilikry
Tel 1322096 56 3

Teber 27225 rpse

MEDITERAANE AN AND
MIODLE EAST

bew el -Packad 5 A
Medrevarean 2 Midde Eas
Cizeranses

Amirg Carie

3 Wil ss 33 Ave

Paru s Aorr g, ATHEME
Greeie

Te ES2 4 -1

Teer 2LASEE HPAT GR
Came AEWFACLEA Alhers

UNITED KINGDOM
el Facea | id

I - Mz Ficer
Ezstarzeeac WOKINGHAN
Barash e F3 11

e D384 7T]705

Teipn AEDGT

EASTERM LIS A
bawl-Fackla G

4 Sramge Gy Asgd
ROTKYILE, WD 25550
Te I3 208200

MIDWESTERMN USA
Fegwielh-Fachatd G2

B2 Toewew Drve

PR L Rk i AW, . EODE
Tw J312; 555-3R00

SOUTHERN USA
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FORC G Pack Place
P 3 By 05005
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Te W04 955 150

WESTERN USA
Fpwglt-Faca ] Co
3038 Lanesher O
Ei Bow 3915

LEKE AMGELES, CA 9504
Te (33 5063V

OTHER INTERHATIONAL
AREAS

Pl -Fackad Co
Ilezonhnenla beazgaarens
3485 Dear Sreen Bogs

PALO AT, CA 34704

Tel 415, B57- 1501

Telps J14-3300
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ANGOLA
Tekesna drggla (Mo
Eroiesd Taonea Je Eqiparaniog
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Cana Posra gdBf
[RILT ]

Tel 355 E3REIE
Telex 1734

EC*
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1420 BUENDS AMES
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Jabw P DAFACKARD
ACCMWER
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K

Labeeal ot Fodugue:
Cursagrt R L
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1)
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ALTMEMP
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FYSHWICK, & C T 2604

To £ EF4d

Tmen BIELR)

Catde hIWPRE D Carbera
CLMEFR

Meibrutn, Viclona
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Fhew 12 Pacwiing Agska a L
A6 osepk Sirpe!
SLACKEURN, V-2iora 13D
Te: gU5-ZgYt

Teen 3" G4

Cable FEWPART Weboerre
ALCMEM?

Perth, Wegtern Austealin
Cifice

Hew'gil-Fac=aid Auzlrala Lid
FE1SInirg bighway
CLAREMONT, w & E0I 3

Tel 393 108

Tekes 93839

Cate HEWPRSD Fovln
ADCMEMP

Srdrdy, Mew South
‘Wales Ontice

Feadelt Facazd Agsiraag Li
1723 Ta aeea Roaz

F {1 Box 3

WORTHRYDE, 45w 2113
Tel HB&.44242

Tekes ©5E5!

Cable HEWIAED Sydngy
ALCMEMN ¥

AUSTRIA

Hew gil-Pachard e mb
WEFLILESUID (A
Grerierdslangsse 94
A-A050 GRAZ

Ted 0315 F L6 B
Tels 37074

CE

ewErl-PAzL i Fes e LA
_ebigasse 1

P Bow T2

B T2EE YIEMKL

Te. 10272, 75004

Tewr 134475 HEPA &
ALCMEMF

BAHRAIN
Gretn Biite

PO Bow 367

[ L1 L]

el FO5ET-7SA00
Tz B4

g

Wt Pry-macy

PO Eoy G4d
L1

T FGBIAY

Teien G550 AAL BN
EM

Zayar Sorgule Byslene
2B Shak Wabarai Bulding
R IPEHT A

F2 B 336

HAKAMA

e JTEIVE

Tgen W]

¥

BELGIUM

PeslelrFacuad BegLrr § A MY
Eivd o @ Wolas, 108
WOLweal

B 20 BAMSELS

e 08 TE2-3E-00

Teer 23853 paioben gy
ALCHEMP

BERMULCA

Apprad Compale Teoh w2ioqes
Alamn Hisk S g
Fa-La-\ w Fugd

Har hznh

Ve P5E G

F

ARAZIL

Hewa'l-Pazhard 2o 3dn
tel Lua

BATELE P bagi TR0
AizF3aep

QEA0L BUURLERI 8F

Tel (1111 481 31

Tees (1711 33672 HPERER
Cabe BEWEACK 5us Padks
ALCMENF

Hiw'et] Pazeard 2o 2:a%d

led Lz

raa e Brtalico Je&

B° Ardg.con BiS

Emilcaz Atgealing - AA A
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Te. 1021 REZELDZ

Tees 71905 HEARAA

Cabie HEWFQTK Ras op oo
ALGMEP:

Cosvea, Ve Den

Pap 0 Bondaos
450 Torkos S5 Sanics
CEF 271

Rict DE JANEBLE A
Tel ST

Teen FMET FGLE ER
A

AHAKWES 1S E1 L
Fua Bage, "0l

CuElT2 BRG PR, 57
Te 101 ETIENT
~ped 24720 HABR-BA
N

Cualarona Eacianca Jda
Aa Facammbu FEE-(1"
SA0 PR, 5P

OB 2R
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Het

BF2
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Tewen 535

CP

CANADA
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CANADA (Cont'd)

Brilish Colmbin
Hembels- #acaznd 1Garadas Lo
TES! Sheelbrdge Way
RICHEE),

Burirsk Cowmbea W5 207

To IR 20 2T

Teen BUEZAGN5
ACCME' WA

Healelt- Pazkard 1 Zarzda) Lio
121+ 3730 Jongiag Ener

VH TR, Bl Cobmbea w82 311
Tal 1G04 I8 1-65'E

C

Maniloba

Hewetl-Packard (Canaza Lid
1B Ikste Blvd

WIMMIPE, M3 msba REX RS
Tal (Z0: 2777

A DME ME"

Hew Srumwick
temebeir-Facked [Canadal LHd

B1& Kam Simeel

BOMCTON, Mew Brorswack E10 TEE
Te |50 B5S-264

L

MNova Seolie

Feombg|* Fagudnd 1Caradal L2
Suile 11"

Q7 Waidral Arad

CrAMTRROUTH, Mova Sealia B3R 1FT
To |02 AEDTEID

CUME" M*"

Cnlaric

Hpwdel - Pageind (Zardag) Lig
A9EG W Sepce Rd odm 2
B DG TON, Do i 17N 357
Tel 7a16; 353504

L

Hew el -Paickars {Laswasa) Lig
€55 Dyt Aozl

KMGETOR, Crugr KU SF4
Tad SE13: 382004

w

Hewai-Prckar [Canadal 114
EE2 Newooin Sirppl

| EREIM, Cintariz MSE 254
Tal; 15191 E55- 315!

BLCME M FT

Hewbelt-Fackad [Canada) Ltd
BATT Gtwpaay Drug
WAL, Croaro LAY 1ME
Tel; [4E) BTE-343]
ROCMEM*

bewlelt-Eackard [Cangdat L.
TETD Cusrsiew Lr
OTTAWR, Onlara K2B K1

Te 18 RIIHG4E1
ACCHWE WP

Hewlel:-Facaard [Caradas Lid
The ks Paza, Lnr #4
21400 Ragen| Eiroel
FUDMMT, Or-ang, PIE 358
Te | FIE 522-0202

.

Hwiel™- = amazd IGEAREY L1
3790 Wiclong Pak Avwe,
WRLOWDALE, Croaio MEH HT
Too 4B ARZERD

G

[/ SALES & SUPPORT OFFICES

Arranged alphabetically by country

Quebes

Hewewil Packa-d [(Carada: Lt
*VRID Tars Canaza Fogrieay
South Bevyce Foad
KLLMD Queber HR 28
Ten 16 'dy BAT-532

ADCME M F

Hewbelr-%acaatd 1Carada; L2
1150 rde Slave Forare
EMMENEL CITY, Dioeber G 1A 554
TAl 410 ELH-L7 26

.

Headir Faod (Caraday L
130 AGon Cragteer

SABKATOON, Caskalchewin 57, BT

Ter [XH 242-2702
C

CHILE

A5G Lida

Bsira MM

SANTLGD

Tel 2255446 Z23-E1LE
Teles JA013F AEC CK
cp

scalLllda

Ay hala 634 Sar-age
ol 16479

BANTUAGE &

Tl ZES-07ER

Tetgn 440283 JCYCL CE
CH.cm

Metola 5 &

Monipbas 458 of HE
ST G

Te 95752, M04295

Teas J43BGE METLAE CK
E

Oy 1 Shikel 13

B. Fodigo dp Araya 1743
Cauta 236-v

SANTIAGD 2

Ter 220-50ed

Tegr JAIRAD DLYWP

Cable Orprmachoe Zant agockie
[

CHINA, Peopie’s
Republic ol

Chiy Hewsl-Packar?, L6
a7 F G Besoyces Edg
26 bavbour Foac

HOWG KONG

Tel 5.5330E23

Tews TEYSI HPA HX
Cabea =P AS'S LTD
AW

Chrw Hewerl-Fackar?, L

FQ Box 9610, Begpng

4k Floar, gng Weheh Faslory My
b

Shuang ¥y $ha, B Gar Hoan Rl
Har than g

IELE

T 26-05h7

Take 72607 CTEHP Che

Cabe 1920 Bapng
ACCWEMP
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Caterd 44 Yo S2R-55
Apiriad; Aerel B2E7
BOGOTA 1. D E

Tel 2121966

Telea a44H) INET SO

Dame AARE Bogrta

LME M

BErpeeias L 1da

Cak 133 ko 9831
Apariad: Aeres 100-355
BOGOTACE, 10

Tel 2135267, 213-:E15
Tewx 434613 MEGAS O
A

Compumurdz
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BIGTA LE

Te' 2'4-4450

Tews 45465 MAIICLH
F

Carvajn, 3 A
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By
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(3 SALES & SUPPORT OFFICES

Arranged alphabetically by country

FRANCE {Cont'd)

Hiw g*| -Packard France
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