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Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for order-
ing parts. Table 6-1 lists the available exchange
assemblies. Table 6-2 lists abbreviations used in
the partslist and the names and addresses that cor-
respond to the manufacturers’ code numbers,
Table 6-3 lists all replaceable parts in reference
designator order.

6-3. EXCHANGE ASSEMBLIES

6-4. Table 6-1 lists assemblies within the instru-
ment that may be replaced on an exchange basis,
thus affording a considerable cost savings. Ex-
change. factory repaired and tested assemblies are
available only on a trade-in basis; therefore the
defective assemblies must be returned for credit.
For this reason, assemblies required for spare
parts stock must be ordered by the new assembly
part number.

6-5. ABBREVIATIONS

6-6. Table 6-2 contains three major sections:
Reference Designations expands the designators
used in the parts list, Abbreviations defines all
abbreviations used in the descriptions of replace-
able parts: Manufacturers Code List references the
name and address of a typical manufacturer with
the code number provided in the parts list

6-7. REPLACEABLE PARTS LIST

6-8. Table6-3isthelistofreplaceable partsandis
organized as follows:

a.  Electrical assemblies and their components
in alpha-numerical order by reference
designation.

h.  Chassis-mounted parts in alpha-numerical
order by reference designation.

c.  Miscellaneous parts.

6-9. The information given for each part consists
of the following:

a.  The Hewleti-Packard part number.

b.  Part number check digit (CD).

¢.  The total quantity (Qty) in the instrument.
d. The description of the part.

e. A typical manufacturer of the part in a five-
digit code.

f  The manufacturer's number for the part

6-10. The total quantity for each part is given
only once = at the first appearance of the part
number in the list

NOTE

Total quantities for optional assem-
blies are totaled by assembly and
not integrated into the standard
list.
6-11. ILLUSTRATIONS
6-12. Figure 6-1, Mechanical Parts, provides
the locations of all replaceable mechanical parts
listed in Table 6-3. These parts are denoted with
reference designation prefix “MP.” Figure 6-2,
Attaching Hardware, references the Hewlett-
Packard part number for the hardware used,
with at least one location within the instrument
Figure 6-3, RF Cables, shows the semi-rigid
cables used in standard and option models.

6-13. ORDERING INFORMATION

6-14. To order a part listed in the Replaceable
Parts List. quote the Hewlett- Packard part number
with its check digit (CD). indicate the quantity, and
address the order to the nearest Hewlett- Packard
Office. The check digit will ensure accurate and
timely processing of your order.
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Model 83592C

6-15. To order a part that is not listed in the
Replaceable Parts List include the instrument
model number, instrument serial number, de-
scription and function of the part. and the number
of parts required. Address the order to the nearest
Hewlett-Packard Office.

6-16. SPARE PARTS KIT

Replaceable Parts

often done to ensure quick return to service after a
malfunction occurs. Hewlett-Packard has a Spare
Parts Kit available for this purpose. The kit con-
sists of selected replaceable assemblies and com-
ponents for this instrument. A list of the contents
of the kit and the Recommended Spares list for
this instrument may be obtained on request, and
the Spare Parts Kit may be ordered through your

6-17. Stocking spare parts for an instrument is nearest Hewlett-Packard Office.
Table 6-1. Exchange Parts
Reference New Part Rebuilt- Exchange Descrivtion
Designation Number Part Number pt

Al2 5086-7340 5086-6340 YTM

Al3 5086-7337 5086-6337 Y023 1t07.0GHz

Al4 5086-7386 5086-6386 Power Amp. 2.3 to 7.0 GHz

Al6 5086-7339 5086-6339 Modulator/Splitter

Al7 5086-7217 5086-6217 Amplifier 001 to 24 GHz

AlB 5086-7219 5086-6219 Modulator/Mixer

A20 5086-7404 5086-6404 Switched YTF

NOTE
For module exchange procedure, see Paragraph 8-30.
Table 6-2. Manufacturers Code List Reference Designations, and Abbreviations (I of 3)
MANUFACTURERS CODE LIST
Mfr. No. Manufacturer Name Addrass Zip Code

50545 NIPPON ELECTRIC CQ. TOKYQ )
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO. MILWAUKEE Wl 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS X 73222
02111 SPECTROL ELECTRONICS CORP CITY OF IND CA 91745
02114 FERROXCUBE CORP SAUGERTIES NY 12477
03388 K D [ PYROFILM CORP WHIPPANY NI 07981
04711 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
06001 MEPCO ELECTA CORP COLUMBIA sC 29063
06665 PRECISION MONOLITHICS INC SANTA CLARA CA 95050
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW  CA 04042
11236 CTS OF BERNE INC BERNE IN 46711
13606 SPRAGUE ELECT CO SEMICONDUCTOR DIV CONCORD NH 03301
17836 SILICONIX INC SANTA CLARA CA 95054
18324 SIGNETICS CORP SUNNYVALE CA 04086
19701 MEPCO/ELECTRA CORP MINERAL WELLS  TX 76067
24135 ANALOG DEVICES INC NORWOOD MA 02062
24346 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
25088 SIEMENS CORP ISELIN NJ 08830
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA cA 95051
28480 HEWLETT-PACKARD €O CORPORATE HQ PALO ALTO CA 94304
3L585 RCA CORP SOLID STATE DIV SOMERVILLE NJ
30983 MEPCO/ELECTRA CORP SAN DIEGQ CA 92121
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE ca 92507
14 HARRIS SEMICON DIV HARRIS-INTERTYPE MELBOURNE FL 32901
34649 INTEL CORP MOUNTAIN VIEW  CA 95051
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
72136 ELECTRC MOTIVE CORP FLORENCE s5C 06226
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON Ca 92634
INIT1 UNITRODE COMPUTER PRODUCTS CORP METHUEN MA
91506 AUGAT INC ATTLEBORO MA 02703
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Table 6-2.  Manufacturers Code List, Reference Designations, and Abbreviations (2 of 3)

A Assembly
AT ..o Attenualtor. Isolator,

Limiter, Termination
o Capacitor

CR... Diode. Diode Thyrisior. Siep
Recovery Diode (SCR). Varactor
DC.......... Directional Coupler
DS .... Annunciator, Lamp. Light
Emitting Diode (LED). Signaling
Deviee (Audible or Visible)

E oo Miscellaneous
Electrical Punt
Foo Fuse
A
AL Across Flats, Acrylic.
Air {Dry Method). Ampere
ADJ ..ol Adjust, Adjustment
ALC o Alcohol.
Automatic Level Control
AMP .. ...l Amperage
AMPL ... ... ... Amplifier
ANLG............. ...... Analog
ASSY ... ... ....... Assembly
ASTBL.................. Astable
ATTEN.. . ........ .. Attenuation,
Attenuator
AWG. ... Amcrican Wire Gage
B
BD. .............. Board. Bundl¢
BE............ Baume. Beryllium
BFR .............. Belore. Buffer
BLK....... .. Black, Blank. Block
BNC ... ... Type of Connector
BSC ... ... ... ... . ... Basic
BVR......... Reverse Breukdown
Voltage
C
C.o...... Capacitance. Capacitor.

Center Tapped. Centistoke.
Ceramic. Cermet. Circular
Mil Foot. Closed Cup.
Cold. Compression

CBL............. . ....... Cable
CER................. _. Ceramic
CH................. Ceniter Hole
CHAM. . ............... Chamfer
CHAN................. Channel

REFERENCE DESIGNATIONS

FL.. Filter
H.o. ...... ........... Hardware
Yoo Electrical Connector
(Stationary Portton). Juck
Koo Relay
Coil. Inducior
MP... .. ........ .. Miscelluneous
Mechanical Pirt

| Electrical Connector
{Movable Pertion). Plug

Q ... Silicon Controlled Rectificr

{SCRY. Traristor.
Triode Thyristor

R....................... Resistor
ABBREVIATIONS

COAX . ................ Coaxial
COM..... Commercial, Common
CONN................. Connect.
Connection. Connector
CONT...... Contact. Continuous.
Caontrol. Controller
CONV............ ... Converter
CP.............. Cadmium Plate.

Candle Power. Centipoise.
Conductive Plastic. Cone Point

D
Do Deep. Depletion,
Depth. Diameter. Direct Current
| B T Digital-te-Analog
DAP........... Diailyl Phthalate
DB....... Decibel. Doubie Break
DC.............. Direct Current.
Double Contact
DBL.................... Double
DCDR................. Decoder
DEG.. ................ .. Degree
DiA. . ................. Diameter
DIFF................ Differential
DIP....... Dual In-Line Package
DO ... Package Type Designation
DRVR e . Driver

E
) =S Enamel {Insulation,

Enhancement. Extension)
E-MODE. ... Enhancement Mode
EPROM............... Eraseable
Programmable Read Only Memory
EXCL ...... Excluding Exclusive
EXT........ Extended. Extension.

External. Extinguish

S Switch
T Trinslormer
TP . Test Point
U Integrated Circuit

Microcineuil

VR. ... Breakdown [Diode (ZAener),
Voltage Regulator

W Cable
Trunsmission Path, Wire
X Socket
Yoo Crvstal Unn
(Picsoclectric. Quatrty)

7 .. Tuned Cavity, Tuned Circuit

!';
Fooo it Fuhrenheit. Farad.

Female. Film (Resistor), Fixed.,
Flange. Flinl. Fluorine. Frequency
FEM.................... Female
FF. ... .. Flange. Female
Connection: Flip Flop

FM. ... Flange. Male Connection:
Foam. Frequency Modulation
FT..... Curremt Gain Bandwidth
Product (Transition Freguency)
Feet. Foat

FXD............. ... .. .. Fixed
G

GEN....... ... .. General.

Generator

GL....................... Gilass

GP...... General Purpose, Group
H

H........ Henry. Hermaphrodite.

High. Hole Diameter. Hol.
Hub Inside Diameter. Hydrogen

HD ... ... ... Hand. Hard.
Head. Heavy Duty
HEX ....... .. —.-. Hexadecimal.

Hexapon. Hexagonal

I
[ Collector Currenlt.
Integrated Circuit
D Identification.

Inside Diameter
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Table 6-2. Manufacturers Code List, Reference Designations. and Abbreviations {3 of3)

IF............. Forward Current,

Intermediate Frequency

IMPD . .............. [mpedance

INco Inch. Indium

INP...o Input

INT.................... Integral.

Intensity. Internal

INTL...... Internal. International

INV............. Invert. Inverter
]

JFET ........... Effec1 Transistor
K

Kilo. Potassium

KB .. ..., Knob
L

LED....... Light Emitting Diode

LG................ Length. Long

LIN........ Linear. Linear Taper.

Linearity

LK ... Link, Lack

LEKG........... Leakage. Locking

LKWR.............. Lockwasher

LS............ Loudspeaker, Low

Power Schottky. Sertes Inductance

LUM................. Luminous
M

M....... Male. Maximum. Mega.

Mil. Milli. Mode, Momentary.
Mounting Hale Centers.
Mounting Hole Diameter

MA. ... Milliampere
MACH ............... Machined
MAX................. Maximum
MCD .............. Millicandela
MICPROQC. ... ... Microprocessor
MISC............. Miscellaneous
MLD............. Mold. Molded
MM........ Magnetized Material
(Restricted Articles Code):
Millimeter

MOD.......... Model. Modified.
Modular. Modulated, Modulator
MOSFET........... Metal Oxide

Semiconductor Field
Effect Transistor

MTG................. Mounting
MTR..................... Meter
MULTIPLXR........ Multiptexer
MUW. . ... ... Music Wire
MW .. . Milliwatt

N

N-CHAN ............ N-Channel
N-CHAN ............ N-Channel
Metal Oxide Semiconductor
NO..... Normally Open. Number
NPN................... Negative
Positive Negative (Transistor)
NS MNanosecond,

Nan-Shorting. Nose

(o)
OCTL.................... Octal
OD ... . Qlive Drab,

Outside Diameter
OP ................. Operaiional
OPT ... Optical. Option. Optional
OXD..................... Oxide

P
PC................ Picocoulomb.

Piece. Printed Circuit

PCB....... Printed Circuit Board
PD........ Pad, Palladium. Pitch
Diameter. Power Dissipation

PKG ... ... ... .. Package
PL................. Phase Lock.
Plain. Plate. Plug
PLSTC................... Plastic
PNP........... Positive Negalive
Positive { Transistor}

POLYE.. ... ......... Polyester
POS ........... Position. Positive
POZIL............ Pozidriv Recess
PRCN................. Precision
PRP ............ Purple. Purpose
PT ... . ... Part. Pint.
Platinum. Point. Pulse Time
PVC...... .. .. Palyvinyl Chloride
PW........... Power Wirewound.
Pulse Width

Q
QUAD .............. Set of Four

R
RES........ Research. Resistance.

Resistor, Resolution
RET ...t Retaining
RF............. Radio Frequency
RGLTR............... Regulator
RKR .................... Rocker
RND.................... Round
RPG..... Rotary Puise Generalor
RR........................ Rear
RVT .............. Rivet, Riveted

S

SCR............... Screw. Scrub,

Silicon Controlted Rectifier
SGL...................... Single
SHFT.................... Shait
SL.......... Silicon. Square [nch
SIG........... Signal Signtficant
SIP......, Single In-Line Package
SKT..... e .. Skirt. Socket
SLDR.................... Solder
SM........... Samarium. Scam.

Small. Square Meter.
Sub Modular. Subminiature

SMB.............. Subminiature.
B Type (Snap-On Connector)
Q. Square
STL............. .. ....... Steel
SZ ... Size
T
TA.. Ambient
Temperature. Tantalum
TC ... Thermoplastic
THD.......... Thread. Threaded
THK ..o Thick
TO.............. .. Package Type
Destgnation. Troy Qunce
TPL. .. Triple
TRIG ....... Trigger. Triggerable.
Triggering Trigonometry
TRMR................. Trimmer
TRN................ Turn, Turns
TIL.. ......... Tan Translucent.
Transistor Transistor Logic
U
UNCT................. Undercut
UF.............. ... Microfarad
\'%
Voo Vanadium, Variable.
Violet Voli. Voltage
VAo Velt Ampere
YbC .. ..., Volts. Direct Current
VID .. ... Video
w
W Watt. Wattage,
White, Wide, Width. Wire
WB.................. Wide Band
WD.. ... Width. Wood
X
XSTR.......o....... .. Transistor
Y
YTM...... YIG Tuned Multplier
Z
INR ... Zener
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MP2
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MP11
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MP41
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Figure 6-1. Mechanical Parts (I of 3)
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MP30 A19MP1
(OPTION 002 ONLY}

MP34

MP33 MP32

Figure 6-1.

Mechanical Parts (2 of 3)
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MP39 MP35 W J5

MP38

MP37

Figure 6-1. Mechanical Parts (3 of 3)
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Figure 6-2.  Attaching Hardware (2 of 3)
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Figure 6-2. Attaching Hardware (3 of 3)
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w20 w21
A16 MODULATOR/SPLITTER Al6 MODULﬁ_}BORISPLlﬂER
T0 |
% Al4 POWER AMPLIFIER A18 MODULATOR/MIXER

|
7

wig

DC1 DIRECTIONAL DETECTOR
TO
A15 DC RETURN

w22 ‘
A11 CAVITY OSCILLATOR @ W1 (STANDARD)
0 0C2 DIRECTIONAL COUPLER
A18 MODULATOR/MIXER W4 10
A15 DC RETURN J RF OUTPUT
T0
A20 YTF

w26
A16 MODULATOR/SPLITTER

TO
J3 AUX QUTPUT

Figure 6-3. RF Cables (1 of 3)
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A14 POWER AMPLIFIER
T0
ATt ISOLATOR

|
W

w23
EAL MDDU_IL_STURIMIXER

A17 LOW BAND AMPLIFIER

W15
A20 YTF

- T0
| DC2 DIRECTIONAL COUPLER

: .
i

! .
3,

o

wi6
AT1 ISOLATOR

was
A17 LOW BAND AMPLIFIER
T

FL1 LOW PASS FILTER

wi9
FLt LOW PASS FILTER
TO

DC1 DIRECTIONAL DETECTOR

w25
A13 YIG OSCILLATOR
T0

A16 MODULATOR/SPLITTER

Figure 6-3. RF Cables (2 of 3)
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(Option 002 and 004)
A19 STEP ATTENUATOR
T0

J1 RF QUTPUT (REAR)

Al

3

W32 {Option 004)
DC2 DIRECTIONAL COUPLER

TO
J1 RF OUTPUT (REAR}

W31
(Option 002 or
Option D02 ang 004}

0C2 DIRECTIONAL COUPLER
T

0
A19 STEP ATTENUATOR

W15

DC2 DIRECTIONAL COUPLER

W30 (Option 002)

A19 STEP ATTENUATOR
TO J1 RF QUTPUT

-

Figure 6-3. RF Cables (3 of 3)
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Table 6-3. Replaceable Parts
Reference HP Part ¢ Q Descrioti Mfr
: : escription Mfr Part Number
Designation | Number |p| 9% p Code
Al 83592-60088 |5 1 | BOARD ASSEMBLY-PRONT PANEL (DOES NOT 20480 | 831592-60088
INCLODE AIRPGLl BOTARY PULSE GENERATOR)

AlC1 0160-4084 29 | capacrTos-F¥D .1UP +20% SOVDC CEr 28480 0160-4084

Alc2 01g0-2811 |7 1 | CRPACITOR-FXD 10UP+30% 35VDC TA 28480 0180-2811

A1C3 0160-4084 |8 CAPRCITQR~FAD .lUF +20% 50VDC CER 28480 0160-4084

AlLCH Ul60-4084 (8 CAPACITOR=FXD ,1UF +20% SO0VDC CER 28480 0160-4084

ALCS 0190-0552 |9 L | CAPACITOR-FED 2200F%20% 10VDC TA 28480 | 0180-0552

AlDSl NOT ASSIGNED

AlDS2 1990-0487 7 2 LED-LAMP LUM-INT=IMCD IF=20MA-MAX BVR=5Y 28480 1990-0487

ALDS3 1990-0487 |7 LED-LAMP LUM-INT=1MCD TP=2(MA-MAX BVR=SV | 28430 1990-0487

AlDS4 1990-0670 [0 5 | LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V | 28480 1990-0670

AlDSS 1830-0670 |0 LED-LAMP LUM~INT=1MCD IF=20MA-MAX BVR=5Y | 28430 1890-0670

ALDS§ 1590-0486 5 1 | LED-LAMP LUM-INT=IMCD IF=20MA-MAX BvR=5v | 28480 1990-0486

AlDS?-

A1D313 NOT ASSIGNED

A1DS14 1990-0670 |0 LED=LAMP LUM-~INT=1MCD IPw20MA-MAX AVR=5V 28480 1990-0670

A1D$15 1920-067¢ |0 LED-LAMP LUM-IMT=1MED IF=20MA-MAX BVR=5V 28480 1990-0670

ALDS16 1990-06740 0 LED-LAMP LUM-INT=1MCD IPw20MA-MAX BYR=SY 28480 1990-0670

ALDS17 1999-0699 3 3 | LED-LIGHT BAR MODULE LUM=THT=7MCD 28480 1390-0699

alpsls 1990-0695 3 LED-LIGHT BAR MODULE LUM-=INT=7MCD 28480 1490~-06539

AlDS1% 1990-0695 3 LEO-LIGHT BAR MODULE LUM=INTaTMCD 28480 1990-0699

ALT1 1251-4827 1 1 | CONNECTOR S0-PIN M POST TYPE 28480 1251-4827

AlRI 0638-3444 1 1 | RESISTOR 316 1% .125W F TC=0+100 24546 | C4-1/B8-TO-316R-F

AlR2 0698-3444 1 1 | RESISTOR 316 1% .125W F TC=0%100 24546 | C4-1/8-TO-316R-F

AlR3 2100-4022 |0 3 | RESISTOR-VAR CONTROL CP 10K 10% LIN 28489 2100-4022

AlR4 2100-4022 |0 RESISTOR-VAR CONTROL CP LOK 10% LiR ZB4BQ 2100-4022

AIRS 2100-4022 0 RESISTOR-VAR CONTROL CP 10X 10% LIN 28480 2100-4032

ALRE 0698-3820 7 L | BRESISTOR 4.64 1% .125W P TCaD+100 28480 | oe98-gaz0

ALR7 D757-0198 4 4 | RESISTOR 75 1% .125W F TC=0+130 24546 | C4-1/8-TD-7SRO-F

ALRB 0757-0398 4 RESISTOR 75 1% .125W F TCa0+100 24548 | €4-1/8-T0-75RO-F

AlRS 0757-0398 4 RESISTOR 75 1% ,125W P TC=0%¥100 24546 | C4-1/8-ro-15RO-F

ALR10 0698-3444 |1 1 | RESISTOR 31§ L% .125W P TCaB+100 24546 | Cd~1/8-TO-3IL6R-F

ALRPGL 5060-9444 7 1 { ROTARY PULSE GENERATOR 28430 5060-9444 .

AlS1l 5060-9436 7 8 | PUSHBUTTON SWITCH P.C. MOUNT 23480 5060-9416

alsz S050-9436 7 PUSHBUTTON SWITCE P,C, RDONT 28480 5060-9436

A1S3 5060-9436 |7 PUSHBUTTON SWITCH P.C, NOUNT 28480 5060-9436

A154 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-3436

AlSS 5060-9436 7 PUSHBUTTON SHITCH P.C. MOUNT 23480 5060-3436

a1S6-

A1S11 NOT ASSIGNED

als12 5060-9436 |7 PUSHBUTTON SWITCH ¥.C, MOUNT 28480 5060-3436

Al1512 5060-9436 |7 PUSHBUTTON EWITCH P,C. MOUMT 28480 5060-3436

A1514 5060-9436 ? PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-8436

A101 13lp-0124 |9 1 | METWORK-RES 16-DIP200.0 OHM X § 28480 1810-0124

AUz 1990~0738 1 1 | DISPLAY-NUM-SEG 5-CHAR .152-H RED 28480 1950-0738

AlU3 1810-0403 |7 1 | NETWORK-RESISTOR R1-R1S: 330 OHM+2% 01121 316a331

AlNDS17-

AlADSE1% HOT ASSIGNED

ALNU2 1251-5928 5 1 | CONNECTOR 15-PIN M POST TYER 28480 1251-5928

AlRUS 1200-0901 |7 3 | SOCKET-STRP B-CONT SIP DIP=SLDR 28480 1200-0901

AlRU10 1200-0%01 |7 SOCEET-STRP B-CONT 51F DIP-SLOR 28480 | l200-0301

ALXULL 1200-0901 7 SOCKET-STRP B-CONT SIP DIP-SLOR 28480 1200-0901

AL MISCRLLANEOUS PARTS

2190-0067 4 2 | WASHER-LE INTL T 1/4 IN ,256-IN-ID 28480 2190-0067
2950-0006 3 2 | WUT-HEZX-DRL-CHAM 1/4~32-THD .054-IN-THK 00000 | ORDER BY DESCRIPTION
0380-1233 |39 1 | SPACER-SPECIALTY .450 IN LG; ,175 IN OD 00000 |.ORDER BY DESCRIPTION
2190-0067 4 WASHER-LE INTL T 1/4 IN .256-IN-ID 28440 2190=-0067
2950-0006 3 HUT-HEX=DBL-CHAM 1/4=32-THD ,(094~IN-THE 00000 | ORDER BY DESCRIPTION
7121-1153 1 1 | LAOEL~INFORMATION .14-IN-WD ,d-IM-LG 28480 | 7121-1153
0830-0052 (9 1 | TURING-BS 1-B/,5-RCVD .C3S-WALL POLYO 28480 | 0A#90-C0s2

AZ 83592-60095 |4 1 | BOARD ARSEMBLY-S0B PANEL 28480 | 83592-60095

A2CL 0l50-4084 g CAPACITCR-FXD .1UF +20% SOVDC CER 28480 0160-4034

AZCZ Q160-4084 8 CAPACITOR-FXD ,1UF +20% S0vVDC CER 28430 0160-4084

£32C3 0160-4084 |8 CAPACITOR-FXD ,1UF ¥20% 50VDC CER FLTED] 0160-4084

azce NOT ASSIGHED

AZCS 0l60-£174 |9 4 | CAPACITOR-FXD .47UF +80-204 25VOC CER 28430 01600174

A2CE 0160-4084 8 CRPACITOR-FXD .1UF +20% 50VBC CER 28480 D160~ 4084

aICc7 - 0160-3879 7 26 | CAPACITOR-PED .01UF +20% 100VDC CER 25480 0160-387%

See introduction to this section for ordering information
6-14 *Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part |c Q Descripti Mfr
: p escription Mfr Part Number
Designation | Number (O ty p Code
A2C8 0160=3875 3 1 CAPPCITOR=FXD 22PF +54 200VDC CER 0+30 23480 0160-38735
A2CR1 1901-0033 2 23 PIODE=-GEW PRE 180V 200MA DO-7 28480 1901-0033
AZICR2 1901-0033 2z DIODE~GEH PRP 180V 200MA DO-7 28480 1901=-0033
A2CR3 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 19501-0033
A2CR4 HOT ASSIGNED
A2CRS NOT ASSIGNED
A2CRE 1901=-0033 2 DIODE-GEN PRP 130V 200MA DO-7 268480 19010033
RICR7 1301-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1301-0033
AT1 1251-5926 3 3 CONNECTOR 50-PIN M POST TYPE 28480 1251-5924
R232 NOT ASSIGNED
ALT3 1200-0508 Q 1 SOCKET-IC 14-CONT DIP-SLDR 28480 1200-0508
A2K1 044%0-0916 [ 3 RELAY-REED 1A 500MA 100VDC SVDC-COIL 28480 04%30-0918
AL 49100-1618 1 2 INDUCTOR RP-CH-MLD 5.60H 10% 28480 9100~1614
APl 1251-5491 7 1 CONNECTOR 25-FIN F POST TYPE 28480 1251-5491
A201 1854-04T74 L] 2 TRANESISTOR NPN SI PDwiliMW PT=100MHZ 04713 5551
Az02 1853-0316 1 1 TRARSISTOR=-DRUAL PNP PD=500MW 28480 1853-0216
A203 1854-0474 4 TRANSISTOR NPN SI PD=1l0MW PT=100MHZ 04713 25551
A20Q4 1854-0477 7 5 TRANSISTOR NPN 2N2212A SI TO-18 PD=500MW 04713 M2222A
AZR1 2100-3056 B 1 RESISTOR-TRMR SK lo% € SIDE-ADJ 17-TBRN 02111 43pr502
A2R2 0757=-0239 2 k) RESISTOR 13.3K 1% .125W F TC=0+100 19701 MFAC1/8=T0=1322=F
AZR3 0757-0466 7 2 RESISTOR 110K 1% ,125W F TC-D:IOO 24545 C4-1/8-TO-1103~F
AZRY 2190-3161 [ i RESISTOR-TRMR i0E 10% € SIDE-ADJ 17-TRN Qz11l 43p203
A2RS 0757-0465 [ 9 RESISTOR 100K 1% .125W F TC=0+100 24546 C4=-1/8-T0=1003~F
A2RE 2100-3054 [ 2 RESISTOR-TRMR S5S0E 10% C SIDE-AIN 17-TRN g2111 43P503
RIRT 0757-0440 |7 3 | RESISTOR 7.5K 19 ,135W F TC=0+100 24546 | Cd-1/8-T0-7501-F
AZRB 06998-3451 1] 1 RESISTOR L33E 18 ,125W F TC=0+100 24546 C4=1/8=T0=13133-F
ARD 0757-0280 3 17 RESISTOR 1K 1% ,135W P TC-O:IBD 24546 C4=1/8~T0=1001=F
AIR10 0757-0442 9 33 RESISTOR 10K 1% .125W F TCBD:lDO 24546 Céd=1/8=-TD-1002-F
A2R11 0757-0123 k] 1 RESISTOR 34.8F 1% .125W F TCm=0+100 28460 a757T=-0123
A2R12 0698-3151 9 3 RESISTOR 31.83K It .125W F TC=0+100 245486 C4=1/8=-TO=3821-F
AZR13 0598-3431 [ 1 RESISTOR 23.7 1% .125W P Tc=0+100 03488 PMES5~1/8=T0=23R7=F
A2ZR14 0757-0438 3 L1 RESISTOR 5.1.1K 1% .1254W F TC-E:].DO 24546 C4-1/6-T0-5111-F
A2R15 1698=-3156 2 4 BESISTOR 14.7K 1% .125W F TC=0+100 245446 C4-1/8-TQ-1472-F
R2R16 NOT AS3IGNED
AZR17 4757=0465 & RESISTOR 100K 13 .125W F TC=0+100 245446 C4~1/9-T(~1003-F
A2R18 4757-0289 2 RESISTOR 13.3K 1% 1250 F TC=U+l00 19701 MP4CL/B8-T0-1332-F
A2R19 ROT ASSIGNED
AZR20 0757-0442 9 RESISTOR 10F 1% .125W P TC=0+100 24546 C4-1/8-T0-1002-F
AZR21 0757=0465 5 RESISTOR 100K 1% .1254 F TC=0+100 24546 C4~1/8-T0~1003-F
AZR22 0757-0465 [ 1 RBSISTOR 100K 1% .123W ¢ TC=0+100 24546 C4-1/8-T0-1003-F
AIRZI 2100-3054 6 RESISTOR-TRMR 50K 10% C SIDE-ADJ 17-TRN 02111 43P503
AIR24 0698-728640 7 RESISTOR 10X 1% .05 P TC=(0+100 24546 Cy»=1/8-T0-1002-F
AIR2S 0698-T260 7 RESISTOR 10K 1% .05W F TC-O:IOU 24546 C3=1/8=T0O=-1002=F
AIR2E 0698-7229% B 1 AESISTOR 511 1% .05W F 1‘C-0t100 24546 CA~1/8-T0=-511R-F
A2R27 0698-7260 7 RABSISTOR LOFK 1% .05W F TC=0+100 243486 C3-1/8-T0=~1002-F
AIR28 0698=T205 a 1 HESISTOR 51.1 1% .05W F TCaO+100 24546 C¥1/8=-T0=51R1-F
AZTPL 0350-0535 0 TERMINAL TEET POINT FUB 00000 ORDER BY DESCRIPTION
A2TP2 0340=0%35 a TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIFTION
A2TP3 Q360-0535 L1} TERMINAL TEST ROINT PCB 004cao ORDER BY DESCRIPTICN
A2ULl LA26=Q092 3 3 IC Op AMP GP DUAL TO-9%9 PKG 28480 1826-0092
A202 18580047 5 2 TRANSISTOR ARRAY 16-PIN PLSTC LCIP 13606 ULMN-2003A
A203 1858=0047 5 TRARSISTOR ARRAY 16-PIN PLSTC EBIP 13606 ULN—-2003A
A2U4 1420-141¢ 5 3 IC SCHMITT-TRIG TTL LS INV HEX 1-INP 01295 SNTALSL4N
A2US 1820-1730 [ 5 IC FF TTL LS D~TYPE POS-EDGE~TRIG COM 01295 SN74LS273N
A2UE 1820-2150 & 1 IC MICPROC-ACCESS NMOS 34649 CB279-5
A207 1820-1730 & IC #F TTL LS D=TYPE POS~-EDGE-TRIG COM 01295 SNT4L5273N
A208 1820-1730 1 IC PP TTL LS D-TYPE POS-EDGE-TRIG COM QL2985 SN74LS273N
AZU3 1826-0417 1 5 IC SWITCH ANLG QUAD 16-DIP-C PRG 27014 LF13333D
A2010 1858-0069 1 1 TRANSISTOR ARRAY 18-PIN PLSTC DIP 11606 ULN=2B03A
A2U011 NOT ASSIGNED
A2U12 1826=0205 4] 1 IC TIMER TTL 18324 NESS6A
A2012 1820-1199 1 1 IC INV TIL LS HEX l-INP 01295 SNT4LSO4N
A2ZVRL 1902=-0C41 1 DIODE=ZNR 5.11lVv 5% DO=35 PDw.4W 1N751A 07263
A2W1 ROT ASSIGNED
AZW2 MOT ASSIGNED
A2W3 B1l59=0005 0 9 RESISTCR=-ZERD OHMS 22 AWG LEAD DIA 2E4BD BLl59=0005
A2 MISCELLANEGUS PARTS
0380-0773 Q9 4 SPACBR~-AVT=-ON .5-1H-LG .152-IN-ID 00000 ORDER BY DESCRIPTION
03180-0773 a SPACER=RVT~ON ,S5=IN=LG ,152-IN-ID aeoao ORCER BY DESCRIPTION
03800773 [} SPACER-RVT-ON .5-IN-LG .152-IN-ID 00000 CRDER BY DESCRIPTION

See introduction to this section for ordering information
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Replaceable Parts Model 83592C

Table 6-3. Replaceable Parts

Reference HP Part |c Q Descricti Mir
: . scription Mfr Part Number
Designation Number [0 “tY P Code

a330-0773 ] SPACER=RVT=0ON .5=IN=-LG ,132=IN=-ID o000 ORDER BY DESCRIPTION
Al 831592-60078 |3 1 BOABD ASEEMBLI-DIGITAL INT 26480 83592-60078
R3C1 0160=-0127 2 7 CAPACITOR-FXD 1UF +20% 25VDC CER 28480 0160-0127
R3C2 0160-0127 2 CAPACITOR=FAD 1UF +20% 25VDC CER 28480 D1ED0-0127
alC3 0150~-0127 2 CAPACITOR-FXD 1UF +20% 25vDC CER 28480 0160-0127
R3ICH 0160-0127 2 CAPACITOR-FXD 1UF +20% 25VDC CER 28480 0160-0127
A3ICS 0160-3537 4 1 CAPACITOR-PXD GBOPF +5% 100vDC HICA 28480 0160-3537
RICE -3180-0500 7 1 CAPACITOR-FAD 4T7UP+20% 20VDC TR 23480 018C-0500
A3J1 1251-5926 3 CONNECTCR 50-PIN M POST TYPE 28480 1251-5926
A3R1l a757-0428 1 1 RESISTOR 1.62K l% .125W F TC=0+100 24546 C4-1/8-T0-1621-F
A3R2 0658-3153 L] RESISTOR 3,.83E it ,125W F TC-O:].OD 24546 C4-1/8-T0-3B31-F
A3R3 0698-3153 9 RESISTOR 3.B3K 1% .125W F TCa0+100 24546 Ci=1/8=-TD=3831-F
A3JR4 0698-7212 9 q RESISTOR 100 1% .05W P TC-U:IGU 24546 C3-1/8-TO~100R-F
A3S1 J101-2242 5 1- SWITCH-RRR DIP-RERR-ASSY 8-~1h .054& 30VDC 28480 3101=2243
A3Ul 83592-80047 |0 1 IC-NMQOS 12K ERPOM PROGRAMMED 28480 83592=80007
A3U2 $3592-80009 |1 1 IC-NMOS 32K ERPOM PROGRAKMED 28480 83592-30008
A303 1826~-018D 1] 3 IC TIMER TTL MONO/ASTBL 01295 MESS55P
AlU4 1l820-2081 2 1 IC uMOS 04713 MCEBA2LP
A3Us 1820=-2005 1] 1 IC TIMER NMOS 80545 DPD8253D
Al06 1820~-1202 7 2 IC GATE TTL LS NAND TPL 3-INP 01295 SN74LS 10N
A3UT 1820-11%7 L] 3 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LS 00N
A3Ua la20~-1416 5 I SCEMITT-TRIG TTL LS INV HEX 1-INP 01295 SH74LS 14K
A3U9 1820~1216 ] T IC DCDR TTL LS 3-TO-8-LINE 3-INP 01255 SN74LS13BN
A3UL0 1820-1416 5 IC SCHMITT-TRIG TTL L5 INV HEX 1-INP 01285 SNT4LS L4N
A3U11 1820-1416 5 IC SCEMITT-TRIG TTL LS INV HEX 1-INP 01285 SN74LS 14N
AJUL2 1810-0338 T F NETWORK-RES 16-DIP100.0 OHM X 8 11236 761-3-R100Q
A3UL3 1820-1216 k] IC DCDR TTL LS 3-TO-8-LINE 3-INP 012%5 SN74LSL3IBN
R30L4 1820-1491 6 1 IC 3FR TTL L5 NON-INV HEX 1-INP 01295 SN74LS367AN
AJULE 1820-1416 5 IC SCHMITT-TRIG TTL LS INV HEX 1-INP 01295 SNT4LE L4N
A3U16 1810-0338 7 NETWORK-RES 16-DIPLDD.0 OHM X 8 11236 761-23-R10Q
A3ULY 1820-2075 4 2 IC MISC TTL LS 01295 SN74L5 245N
Alula 1820=2075 4 IC MISC TTL LS 01295 SN74L5S 245N
A3ULY 1810-0338 7 NETWORK-RES 16-DIPL00.0 OHM X 8 11236 761-3-R10Q
A3XULl NOT ASSIGNED
AdXu2 NOT ASSIGNED

A3 MISCBLLANBOOS PARTS

5040-6852 3 1 EXTRACTOR, ORANGE 208440 5040=-5852

5000-9043 [ L] EXTRACTOR-FPIN .031 BOARD 28480 5000~93043
Ad 83592-60061 |7 1 ROARD ASSRMBLY-ALC 28480 83392-60061
R4CY 0160-0127 2 CAPACITOR-PXD LUF +20% 25vDC CER 28480 0160-0127
R4C2 0180-0374 k] 4 CAPACITOR~-FXD LOUP+10% 20VDC TR 56289 150D106X9020B2
RA4C3 0130-0374 3 CAPACITOR~FXD 14UP+10& 20vDC TA S6280 150D106X902082
A4CH 0180-0374 k| CAPACITOR-FXD LQOF+l0R 20VDC TA 56289 150D1C¢6X902082
AdCS 0180-0374 3 CAPACITOR-FXD LQUF+10% 20UDC TA 56289 150D106X902002
Ad4CE 0160-368789 7 CAPACITOR-FXD .01UF +20% K0OVDC CER 28480 0160-3879
AdCT 0160-4084 a CAPACITOR-FXD . lOF +20% SQVDC CER 28480 0160-4084
A4CH 0160-4084 8 CAPACIPTOR-FXD .1UF 120! S0vDC CER 28480 0l160-4084
ALCY Dlen-3821 9 i CAPACITOR-FXD .33UF +20% S0VDC CER 28480 0160-3821
a4C1Q 0160-3879 ? CAPACITOR~PXD .D1UF +20% LOOVDC CER 28480 0160=-3879
AdClL 0l60-367% 7 CAPACITOR-FAD .0lUF +20% L0QVDC CER 28480 d160-3879
A4CL2 0160=-4084 ] CAPACITOR-FAD .1UF +20% S0VDC CER 28480 0LE60-4084
A4Cl3 0160~-4064 ] CAPACITOR-FXD .1UF :ZD% S50VDC CER 26480 0160-4ca4
A4Cl4 Ql60=-3874 2 5 CAPACITOR-FXD 10PF +.5PF 200VDC CER 28480 0180-3374
A4C15 0160-0127 2 CAPACITOR-FXD 1UF :!os 25veC CER 28480 0160=0127
A4C16 Ql60-4084 B CAPACITOR-FXD ,lUF +20% 5S0VDC CER 28480 DLE0-4084
A4C17 Q160-4084 -3 CAPACITOR-FXD .1UF F¥20% SOVDC CER 28480 0lL60-40B4
A4C1B 0160-0572 1 3 CAPACITOR-FXD 2200PF *20% 120VDC CER 26480 0160-0572
A4Cl9 01&0-0572 1 CAPACITOR-FXD 22Q0PF +20% 100VDC CER 28480 0L60=-0572
A4C20 0160-0574 3 & CAPACITOR-FXD .022UF +20% 100VDC CER 28480 HLe0-0574
A4C21 01600128 3 1 CAPACITOR-FXD 2, 2UF ¥20% SOVIX CER 28480 d160-0128
A4C22 0160~0945 2 2 CAPACITOR-FXD %10PF +5% 100VDC MICA 28480 J160-0945
A4C23 0180-4084 ;3 CAPACITOR-FXD . lUF i’:ﬂ! 5QVDC CER 28480 2160=-40B4
A4C24 0160-40B4 B CAPACITOR-FXD .1UF +iD% 50vDC CER 284480 0160-4084
AAC25 NOT ASSIGNED
Ad4C26 BOT ASSIGNED
Ad4C27 0l60-4084 B CAPACITOR-FXD ,1UF +20% SOVDC CER 28480 OLE60-4084
A4C28 A NOT ASSIGNED

See introduction to this section for ordering information
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Model 83592C Replaceable Parts
Tuable 6-3. Replaceable Parts
Reference HP Part |c a Descrioti Mfr
: ] escription Mfr Part Number
Designation | Number |D ty P Code
A4C29 0l60=-4084 a CAPACITOR-FXD .1UFP :ZOI SQvDC CER 28480 01604084
AdC30-
AdC34 HOT A3SSIGNED
R4C35 Q160=-0574 3 CAPACITOR-FXD .0220F :200 100vDC CER 28480 0160-0574
R4C36 0160~3878 & 12 CAPACITOR-FXD l000PF +20% 100VDC CER 28484 0160-3878
R4C37 0160-3878 & CAPACITOR-FXD 1000PF +20% 100vDC CER 23480 0160-3878
A4CRL HOT ASSIGHNED
A4CR2 1901~-1098 1 12 DIODE~SWITCHING 1N4150 SO0V 200MA 4NS 9M171 194150
A4LCR3I 1901-1098 1 DIODE-SWITCHING 1NM4150 S0V 200MA 4NS §N171 4150
A4CRY 1501-0535 9 12 DIODE-SM SIG SCHOTTEY 28480 1901-0535
A4CRS 1901-1098 1 DIODE-~SWITCHING 1N4150 50V 200MA 4NS aN1l71 IN4150
A4CRE 1901-1098 1 DIQDE-SWITCHING 1N4150 50V 200MA 4NS 9171 1IN4150
A4CR? 1901-1098 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS 9N171 1N4150
A4CRS HOT ASSIGNED
A4CRY 1901-1098 i DIQDE-SWITCHING 1M41540 S0V 200MA 4NS 9171 1N41sn
AQCR1O NOT ASSIGHMED
A4CRI1L NOT ASSIGNED
R4CR12 1901-05135 9 DIODE-SX S5IG SCHOTTKY 28480 1901-0535
AMCRL3 NOT ASSIGNED
AACR14 1501-0535 9 DIODE-BH SIG SCHOTTEY 20480 1901-0535
A4CRI1S 1501=-109% 1 DIODE-SWITCHING 1N4150 50v 200MA 4NS 9H1T1 IN4150
ALCR1E 1901~105¢8 1 DIODE-SWITCHING 1H4150 50V 200MA 4NS 949171 1M4150
A4T1 1258-0124 T 2 PIN-PROGRAMING DUMPER .30 CONTACT 31506 8136-475G1
A4T2 1258-0124 ki PIN-PROGRAMING DUMPER ,JQ CONTACT 915086 8136-475G1
AdLl 9140-0210 1 2 INDUCTOR RF-CH-MLD 100UH 5% .166DX.385LG 28480 9140=-4210
R4L2 9100-1618 1 IRDUCTOR RF=-CH-MLD 5.4UH 10w 28480 9100-1618
A4L3 9140-0210 1 INDUCTOR RF-CH-MLD 100UH 5% .18§&DX.1B5LG 28480 9140=-0210
A4Ql 1855-042¢ 2 1 TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01285 MNE3EL
a4Q2 1854-02%% 7 2 TRANSISTOR~DUAL MDN PD=4i00MW 28480 1854-0295
A4GQ3 1855-0414 4 1 TRANSISTOR J-PET 2N43%3 N-CHAN D-MODE 04713 N4393
AdQ4e HOT ASSIGNED
A4S NHOT ASSIGHED
A4QE 1854-0295 7 TRANSISTOR-DUAL NPN PDa400MW 28480 1454-0295
R4Q7 1855-0423 5 a TRANSISTOR MOSFET N-CHAN E-MCDE 17856 VYNL1OEM
AdQA 1855-0423 H TRANSISTOR MOSFET N-CHAN E-MCDE 17856 VNL1OEM
AMQY 1853-0451 5 2 TRANSISTOR PNF ZN379% 5I TO-1B PD=3§0MW 01295 N379%
Ad4Q10 1853-0451 5 TRANSISTOR PNF 2N375%% 3I TO-18 PD-;GOHH 01295 M3799%
AJQ1L HOT ASSIGNED
AdQ12 NOT ASSIGNED
A¥13 1854-0404 [H] 2 TRANSISTOR NFN SI TO-1B PD=360MW 28480 1854~-0404
R4Q14 1853-0a07 T 1 TRANSISTOR PNP ZNI251 SI TO-18 PD=150MW 04713 2N3251
A4Q15 1855-0423 s TRANSISTOR MOSFET N-CHAN E-MODE 17856 VN10EM
A4Ql5 1855-0423 5 TRANSISTOR MOSFET N-CHAN E-MODE 17856 VH10EM
A4Q17 1855-0423 5 TRANSISTOR MOSFET N-CHAN E-MODE 17856 WH1O0EM
AdR]1 2100~-2633 5 2 RESIZPOR-TRMR 1K 108 C SIDE-ADJ 1-TRH 30982 ETS50X102
AdR2 2100=-2516 3 3 RESISTOR-TRMR 100X 10% £ SIDE-ADS l1-TRN 32987 A3294-1-104
AdR1 2100~-251L5 2 1 RESISTOR-TRMR 100K LQ% € SIDE-ADRJ l1-TRN 30983 ET50W204
AdR4 Z100-2489 9 2 RESISTOR-TRMR 5K 10% C SIDE=-ADJ 1=-TEN 30982 BTS0X502
AdRS 2100-3611 1 11 RESISTOR-TRMR S0K 10% C SIDE-ADJ 17-TRM 329387 J292%-1-5Q03
AdRE 2100=35611 1 RESISTOR-TRMR SOK 10% C SIDE-ADJ 17-TRN 32997 A292%~1~503
AdRT 2100-0670 L1 6 RESISTOR-TRMR 10K 108 C SIDE-ADJ 17-TRNM 32997 3292%=1=-103
hA4RB 2100-0870 6 RRSISTOR-TRMR 10K 1l0% ¢ SIDE-ADJ 17-TRH 32997 A292X-1-103
AdRS 2100-3749 6 4 RESISTOR-TRMR 5K 108 C SIDE-ADJ 17-TRN 23480 2100=3749
AdRL0 0757-041e T 5 RESISTOR 511 1% .125W F TC-O:J.OD 24546 €4-1/8-T0-511R~F
R4R11 21¢0~-2489 9 RESISTOR-TRMR SE 10% C SIDE-ADJ 1-TRN 30983 ETS0X502
R4AR12 06%8-17257 2 3 RESISTOR 7.5F 1% .05W F TCu0+100 24546 <€3=-1/8=-T0~7501-F
AqRL13 0698-7258 3 1 RESISTOR 8.25K 1% .05W F TC-O:].DQ 24544 C3=1/8=T0=8251~F
A4R14 NOT ASSIGNED
A4R1S NOT ASSIGNED
A4R16 NOT ASSIGNED
A4RL? 06968-7253 a 3 RESISTOR 5.11K 1% ,05W F TCad+100 24546 C€3~1/8=T0=5111~-F
A4RLE 05968-7268 k] 1 RESISTOR 21.5K 1w ,(5W F TCsDFLOO 24546 C€3-1/8-T0-2152~F
A4R19 0698=7260 7 RESISTOR 10K 1% .05W P TC-G:IUO 24546 C3-1/8-T0-1002-F
A4R20 0658-7262 o 2 RESISTOR 13.3K 1% .05W F TCw=0+100 24546 C3-1/8-T0-1332-F
A4R21 0698-1274 3 1l RESISTOR 38.3K 1% ,05W F TC=0+100 24546 C3-1/8-T0-3832-F
A4R22 06987261 -3 1 RESISTOR 11K 1% .0S5W F TC=0+1%0 24548 C3-1/8-T0-1102-F
A4RZ] 0698=3162 1] 5 RESISTOR 46.4K 1% .125W F TC=0+100 24546 C4-1/8-T0-4642-F
A4R24 V6981262 9 2 RESISTOR 12.1K 1% ,05W F TC-O:IUO 24546 C3=1/8=T0~1212-F
AdR2S NOT ASSIGHED
AdR26 NOT ASSIGNED
A4R2T desa=-T260 7 RESISTOR 10K 1% ,05W F TC=0+100 24545 Ci=1/8-T0-1002-F
A4R2B 0698-7227 6 1 RESISTOR 422 1% .05W F TCad+100 24545 €3-1/8-T0-422R~-F

See introducticn to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-3. Replaceable Parts

Maodel 83592C

Reference HP Part |c| o . Mfr
; . escription Mfr Part Number
Designation | Number |D ty D ptio Code

A4RZ2Z Q698-EB46 3 1 RESISTOR 5.42K .35% .1254 P TC=D+50 24546 NC55=1/8-T2=5421-D
AdR30 0698-7252 1 1 RESISTOR 4.64K 1% .05W P TC=0+1T0 24546 €3-1/8-T0-464L-F
A4R3L 0837-0119 ? 1 | THERMISTOR ROD 5K~OHM TCw=+.7%/C-DEG 28480 0837-0119

AdR32 DE96-725% 4 3 RESISTOR 9.09% 1% ,05W F TC=0+100 24546 €3-1/8-10-9091-F
A4R33I* 0693-7272 1 3 RESISTOR 31,6K 1% .05 F TCa0Z100 24546 €3-1/8-70-3162-F
A4R34 0698-7233 4 3 | RESISTOR 750 1% .0SW P 7Ca0+130 24546 €3-1/8-T0-750R-P
A4R3S 0698-7243 6 7 | RESISTOR 1.96K L% .05W # TC=0+100 24545 C3-1/8-T0-1961-F
A4RIE 0698-7212 5 RESISTOR 100 1% .05 F TC=0+1C0 24546 | £3-1/8-TO-100R-P
A4RY7 0698-7243 6 RESISTOR 1,96K 1% .05W F TC=0+100 24546 | ©3-1/8-TO-1961-F
A4R38 0698-7212 9 RESISTOR 100 1% ,05W P TC=0+130 24546 ©3-1/8-T0-100R-F
A4R39 0698~7243 6 RESISTOR 1.96K 1% .05W P TC=0+100 24546 ] C3-1/8-TC-1961-F
A4R40 0698-7243 6 RESISTOR 1.96E 1% .05W F TC=0+r100 24546 C3-1/8-T0-1961-F
A4R4L 0698-7283 4 3 RESISTOR 90.9K 18 .05W F TCe0+100 24546 C3-1/8-70-9092-F
A4R42 0698-7267 4 3 RESISTCR 19.6K 1% .0SW P TCe0%100 24546 | C3-1/4~T0-1962-F
A4R43 0698=7272 1 RESISTOR 31.6E 1% ,.45W P TCx=0+100 24546 C3-1/98-T0-3162-F
A4R44 0698-7275 4 1 RESIBTOR 42.2F 1% .05W F TC=0F100 24546 ) C3-1/8-TC-4222-F
AdR4S NOT ASSIGNED

RAR4E 0698-7197 9 1 | RESISTOR 23.7 1% .0%W F TC=0+100 24546 | C3-1L/8-TO-23R7~-P
A4R4T 2100-2030 [ 4 | RESISTOR-TRMR 20R 10% C TOP-ADJ 1-TRN 73138 82PR2I0K

AdR4B 0757-0421 4 3 | BRESISTOR 825 1% .125W P TC=0+100 24546 | C4-1/8-TO-825R-P
AdRA9* 0698=-7277 [ § RESISTOR 51.1K 1% .OSM P TCe+100 24546 | €3-1/8-TO-5112-F
A4RSO 0698-7277 3 RESISTOR S51.1K 1 .05W P TC=0¥100 24546 | C3-1/8-TO-5112~-F
A4R51 0698-7282 3 L | RESISTOR 82.5K 1% ,0%W P TC=0+l00 24548 | C3-1/8-TO-8252-F
A4RS2 0698-7249 2 RESISTOR 3.48K 1k .DSW F TCe07100 24546 | C3-1/8-T0-3481-F
A4RS53 0698-7260 7 RBSISTOR 10K 1% .05 7 TC=0+170 24546 C3-1/8-T0-1002-F
A4RS4 0698-7259 4 RESISTOR 9.09K 1% .05W P TC=0+100 24546 C3=1/8-T0-9091-F
A4RSS 0698-7260 1 RESISTOR 10F 1% .05W P IC=0+130 24546 ©3-1/8-T0D-1002-F
A4RS6 2100-2030 [ RESISTOR-TAMR 20K 10% C TOP-ADY 1-TRN 73138 82PR20K

A4RST 0757-0250 3 RESISTOR 1K 1% .125W P TCaQ+100 24546 C4-1/8-T0-1001-F
A4RSH 9757-0280 3 RESISTOR 1K 1% .125W F TC=07100 24546 C4-1/8-10-1001-F
A4HS5D 2100-1986 [ 1 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN 73138° | 82PR1K

AARGD NOT ASSIGNED

A4R6L 0658-7259 4 RESISTOR 9.05K 1% .05W F TC=0+100 24546 C3-1/8-T0~9091-P
AdRB2 0658-7270 9 1 | RESISTOR 26.1E 1% ,05W F TC=0F100 24546 | €3-1/8-T0-2612-F
A4RE3 0757-0447 K 4 | RESISTOR 16.2K 1% ,125W ¥ TC=04+100 24546 C4-1/8-70-1622-P
AdRGA 0757-0240 3 RESISTOR 1K 18 ,125W P TCe0+100 24546 | C4-1/8-T0-190L-F
A4RES 06%8-7260 7 RESISTOR 10K 1% .05W P TC=0%100 24546 | C3-1/8-T0-1002-F
A4RE6 0757-0416 7 RESISTOR S11 1% ,125W F TC=0+100 24546 | C4-1/8-TO-511R-F
A4RET 2100=2030 & RESISTOR-TRMR 20R 14a% C TOP-ADJ 1-TRN 73133 B2PR20K

A4RGE 0698-7236 ? 2 | RESISTOR 1K 1% .0SW F TC=0+100 24545 | ¢3-1/8-ro-1001-p
A4RE9 06868~3440 7 RESISTOR 196 1% .125W P TCS0+100 24546 | C4-1/8-T0-196R-F
A4RTO NOT ASSIGNRD

AdRTL* DE98~008S [ 2 | RESISTOR 2.61K 1% .l25W F TC=0+100 24546 | C4-1/8-T0-2611-¢
A4RT2 0757-G278 9 1 | RESISTOR 1.7BE 184 .l25W F TCa=0%100 14546 | C4-1/8-Ta-17R1-F
A4R7I 0698-7277 6 RESISTOR 5L.1K 18 .05@ F TCm0+100 24546 | C©3-1/8-T0-5112-F
A4RT4 0698-725L 6 1 | RESISTOR 4.22K 1% .05W P TC=0F100 24546 | C€3-1/9-TD-4221-F
A4RTS 0693-3151 1 2 RESISTOR 2.87K 1% .125W F TCB+100 24546 | C4-1/8-70-2871-F
A4RTE 0757-0399 5 1 RESTSTOR 32,5 19 .125W F TC=0+4100 24546 | c4-1/8-TD-B2RS5-F
A4R77 0757=0274 5 2 RESISTOR 1.21K 1% .l25W P TC=D+100 24546 | Cc4-1/9-TO-1213-F
R4R7E 0698-7234 5 1 REGISTOR 825 1% .0SW F TCw0+100 24546 C3=1/R=10-§ 25R=F
A4RT9 0757-0394 [ 4 RESI3TOR 51,1 1% .l25W F TC=0+100 24546 C4-1/6-T0-51R1-F
A4RSO* 0699-3440 7 ] RESISTOR 136 18 .125W F TC=0+100 24546 C4-1/5-T0-196R~F
R4RB1-

A4RSS NOT ASSIGNED

A4R8E 0698-3440 7 KESISTOR 196 13 .125W F TCwD+100 24546 C4-1/8-T0-196R-F
R4RGT 069B-7250 5 1 RESISTCR 3,83K 1% .0SW F TC=0+100 24546 C3-1/6-T0-3631-F
A4R3B 0698~-7262 9 RESTISTOR 12.1K 1% .05W F TC=D+100 24546 C3-1/8-T0-1212-F
R4RBY 0698-7267 4 RESISTOR 19.6K 1% .05W F TCmD+100 24546 C3-1/8-10-1962-2
R4RS0 0638-7257 2 RESISTCR 7.5K 1% .05W F TC=0+100 24546 €3-1/6-10~7501=F
A4R9L NOT ASSIGNED

R4R92 NOT ASSIGNED

A4R9I 0698-7212 9 RESISTOR L0U 1% .05W F TCaQ#1C0 24546 €3=1/8-T0-100R~F
A4R94 0598-7253 8 RESISTOR S.11K 1% .0SW F TC=0+100 24536 €3-1/8-70-5111-F
R4R9S 0698-7222 1 1 RESISTCR 261 L% .05W P TCe0+100 24546 C3=1/B=TO=2161R-7
A4R9E 0698=-3157 3 1 RESISTOR 19.6K 1% .125W F TC=0+100 24546 C4~-1/8-T0-1962-7
RARS7 NOT ASSIGNED

R4R9E 0837-0085 [] 1 | THERMISTOR ROD §80-OHM TCe+.7%/C-DEG 28480 0837-0085

R4RS9 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+100 24546 | ca-1/8-TC-1001-F
A4R1GO0 0757-0419 0 1 | RESISTOR 681 1% .125W F TC=0+100 24546 | C4-1/8-T0-5OLR-F
A4R1GLY 0698-7260 7 1§ | RESISTOR 10K 1% .05W F TC=0+100 24546 | C3-1/8-T0-1002-F
A4R102 0757-0424 7 1 | RESISTOR 1,1K 1% .125W F TC=0+100 24546 | C4-1/8-T0-1101-P
R4R1CI 0757-03%4 0 RESISTOR 51,1 1% .125W P TCa0%100 24546 | C4-1/8-TO-51R1-F
RATP1-

R4TPLOD 1251-4672 4 20 CONNECTOR 10~PIN M POST TYPE 28480 1251-4672 -
6-18 See introduetion to this section for ordering information

*[ndicates factory selected value




Model 83592C Replaceable Parts
Table 6-3. Replaceable Paris
Reference HP Part |c Q Descripti Mfr b
: : scription Mfr Part Number

Designation | Number |D ty p Code

RATPLL 0360-0535 Q TERMINAL TEST POINT pCR 00000 QRDER BY DESCRIPTION

AdTP12 D360-0535 a TEHMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTIOR

A4TP13 NOT ASSIGHED

A4TP1d 0360-0535 L] TERMIRAL TEST POINT BCH agan ORDER BY DESCRIPTION

R4TR15 0360-0535 Q TERMINAL TEST PODINT ECR q0000 ORDER BY DESCRIPTICN

A4U1l 1826~0261 a 4 IC OP AMP LOW-NOQISE TO-99 PEG 28480 1826-0261

AdU2 1826~0417 L1 IC SWITCH ANLG QUAD 16-DIP-C PEG 27014 LF13333D

A4U3 lale=-0616 1 1 IL OP AMP PRCN QUAD 14-DIP-C PKG 06665 OP—11EY

AdU4 1826=-0610 1 2 IC MULTIPLXR 4-CHAN-ANLG DUAL L&~-DIP-C 06665 MUX24FQ

A4US 1a26-0319 7 2 IC OF AMP LOW-BIAS-E-IMPD TO-9% PKG Q4713 LF 356G

AdU0€ 1816=-0610 1 IC MULTIPLXR 4-CHAN-ANLG DUAL 16-DIP-C 06665 MUXZ4FQ

RATT 1826-0447 2 1 IC OF AMF WB TO-%9 PKG 27014 LF257R

RdUS 1826-0021 a 1 IC OP AMP GP TO-99 PKG 27014 LM3loH

AR4U9 13260417 [ IC SWITCH ANLG QUAD 16-DIP-C PKG 27014 LF13333D

A4Ola 1820=-1197 ] IC GATE TTL L3 EAMD QUAD 2-INP 01295 SNT74LSOON

A4ULL 1826-0319 T IC Op AMP LOW-BIAS-H-IMPD TO-9% PKG 94713 LF 356G

AdUL2 1820-1216 3 IC DCDR TTL LS 3I=TO=B=-LINE 3-INP 01285 SN74LS138M

A4UL3 1820-1730 6 IC FF TTL LS D-TYPE PUS-EDGE-TRIG COM 01295 SN74LS2730

A4ULE 1826=-0752 2 1 IC CONV 12-B-D/A 1l6-DIP—C PEG 24155 ADTS42BD

AdUlS 1B26-0026 3 3 IC COMPARATOR PRCN TO-99% PKG 01295 LM311L

AdVRL 1902=0049 2 2 DICDE-ZNR 6.19V S& DO-35 PDm, 4W 28460 1302=-0049

AdVR2 13502-0049 2 DIODE-ZNR 6,19V 58 DO-35 PD= 4W 28460 1902-0049

A4VR3 1902=-0041 4 3 DICDE=ZNR 5.11V 5% DO-35 PDw._4W 28480 1902=-0041

AdVRE 1s¢2-0111 9 3 DICDE-ZNR IN753A 6,2V 5% DO-7 PD=,4W 28480 1302-0111

A4VRSE, 1502-3070 5 DIQDE-INR 4.22V 5% DO-15 PD=.4W 284840 1502=3070

AdW1 B15%-0005 1] RESISTOR-ZERO OCHMS 22 AWG LEAD DIA 284606 8153-0005

A4W2 NOT ASSIGNED

A4W3 NOT ASSIGNED

A4 MISCELLARECUS PARTS

5040-6848 1 1 EXTRACTOR YELLOW 28480 5040-5B848
5000-9043 6 5 PINtP.C, BOARD BXTRACTOR 28480 5000-9043
1251-4932 3 4 CONNECTOR-SGL CONT SKT .C021-IN-RSC-3% 31506 L5G=1AG14=1
1251-4932 ] CONNECTOR=-SGL CONT SKT .021-IN-ASC-52 31506 L5G-1AG14-1
1251-4932 9 COMNECTOR—SGL CONT SKT .021=-IN=-BSC-52 915306 LSG-1AG14-1
1251-4932 9 CONNECTOR-SGL CONT SRT ,021-IM-pSC-52 31506 L3G-1AGL4-1

AS 83592-6000% | 6 1 DOARD ASSEMBLY-FN 28480 8359260005

ASCL 0160~0575 & [ CAPACITOR-FXD .047UF +20% 50vDC CER 28480 0160-0575

ASC2 0l60-0572 1 CAPACITOR-FXD 2200PF #20% 100VDC CER 28480 0160~0572

ASC3 0160-4084 8 CAPACITOR-PXD |, LUP :zﬁl Sove CER 28480 0160-4084

ASCH4 0160-0945 2 CAPACITOR-FXD 910PF +5% 10QVDC MICA 28480 0160-0945

ASCS 0160-0575 4 CAPACITOR=-FXD ,(470F 120! 50yDC CER 28480 0160-0D575

A5CE AL60-2247 1 1 CAPACITOR-FID 3.9PF #.25PF SOOVDC CER 28480 0L60=-2247

ASCT a160=-3879 7 CAPACITOR~FXD .0lUF +20% 1l00VDC CER 28480 0l160-387%

ASCE Jle0-1879 7 CAPACITOR-FXD .GlOF *20% l00VDC CER 28480 Bl60=-3879

ASCY Q160=3B79 7 CAPACITOR-FXD .01UF +20% l00vDC CER 25489 gL69-3879

ASC10 3160-3879 7 CAPACTTOR=FID ,41UP +20% 100vDC CER 28480 f1160-3879

A5C11 01L40-0198 L 1 CAPACITOR-FXD 200PF +5% J00VDC MICA 72138 DM1EP20170304WVICR

A5C12 0160-2199 2 1 CAPACITOR-FXD 3I0PF +5% 300VDC MICA 28480 0160-2199

R5C13 HO? ASSIGNED

ASC14 0121-0444 [ 1 CAPACITOR-V THMR-CER 4,5-20PF 150V 28480 04121-0446

A5C1S 0160-3879 7 CAPACITOR-FXD ,.01UF +20% l0OVIC CER 28480 0L60-3873

A5C16 01l60-3879 7 CAPACITOR-FXD ,010F +20% 100VDC CER 28480 01640-3879

ASC17? 0160-3879 7 CAPACITOR-FXD .010F +20% 1l00OVDC CER 28480 0lé0-3879

AS5C18 0l60-3879 T ChAPACITOR-FXD .G1lUF ;_20! 100vDC CER 28480 0le0~-3879

ASC19 NOT ASSIGNED

ASC2a 01602249 3 2 CAPACITOR-FXD 4,7PF +.25PP 500VDC CER 28484 al60-2249

ASC21 ROT ASSIGNED

ASC22 NOT ASSIGHNED

ABC23 D160-4084 8 CAPACITOR-FXD .lOF :2!“ SovDC CER 2g4an H1l60-4084

ASC24 0160-4084 a CAPACITOR-FXD .lUF +20% S0VDC CER 28480 OLGD=-4084

ASC2S 01603379 7 CAPACITOR~-FXD .010F +20% 100VDC CER 28480 0160-3879

ASC26 0le0-3874 2 CAPACITOR-FXD LOPF +.52F 200VDC CER 28480 BL60-3874

ASBC27 0160-4084 -] CAPACITOR-FXD .lUF +20% SOVDC CER 25480 BL60-4084

A5C24 0160-4084 8 CAPACITOR~FXD ,lUP EZU‘ S4VDC CER 28480 0l60-4084

ASC29 0180-2617 1 6 CRPACITOR-FXD 6.BUF+10% 35vDC Ta 25084 D6RBGS 1R3I5K

ASC30 a4180~-2617 1 CAPACITOR~PXD 6,8UF+10% I5VDC TA 25088 DERBGS 18 15K

ASC3l q1B0~-2617 1 CAPACITOR-FXD 6.8UP+10% 35vDC TA 25088 DBREGS IB3ISK

ASCI2 0180-2617 1 CAPACITOR-FPXD G.BUP:].D% 35vDC TA 25083 D6RBGS 1B35K

ASD33 0180-2207 S 1 CAPACITOR-FXD 1G0UP+10% 10VDC TA 562609 1500107%90G1LO0R2

ASCEd 0180-0474 4 [ CAPACITOR~FXD 15UF:1DI Z0VDC TA 2R480 0La0=-0474

ASC3s 0180-0474 4 CAPACITOR=FXD 15UF:10| ZO0VDC TA 268480 0180=-0474

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 83592C

Table 6-3. Replaceable Parts

Reference HP Part |c Q - Mfr
; . t Description Mfr Part Numbaer
Designation | Number |o| Y P Code
A5C36 01B0-0474 4 CAPACITOR=FAD 15UF+10% 20VDC TA 28400 01BC-0474
A5C37 0180-0474 4 CAPACTITOR-FAD 15UFF10% 20VDC TA 28480 01B0-0474
A5C38 0180-0474 4 CAPACITOR-FXD 15UF¥10% 20vDC TA 8480 01BD-D474
ASC39 0180-0474 4 CAPACITOR-FAP LSUFT108 20VDC TA 28480 0186-0474
ASC4O 0l80-3879 7 CAPACITOR-FXD .01UF +20% 100VDC CER 28480 0180=3579
ASC4l 0160-2249 3 CAPACITOR-FXD 4.TPF +.25PF 500vVDC CER 28460 D160-2249
ASCR1 13901-0033 2 DIODE=GEN PRP 180V 200MA DO-7 28480 1501-0033
ASCR2 1901-0033 2 DIODE=-GEN PRP 180V 200MA DO-7 28480 1901~00133
A5CR3 1901-0047 a 2 DIODE~SWITCEING 20V 75MA LONS 28480 1201-0047
ASCR4 1901-0047 ] DICDE-EWITCHING 20V 75MA LlOMS 28480 1%01-0047
ASCRS 1901-1038 1 DIODE=-SWITCHING 1HA150 50V 200MA 4NS 9M1TL 1N4150
ASCRE 1901-1038 1 DIODE-SWITCHING 1NA150 SOV 200MA 4NS 171 144150
ASCR7 1901-1098 1 DIODE-SWITCHING 1N4L50 50V 200MA 4NS ui7l 1N4150
ASCRE 19011098 1 DIODE-SWITCHING 1MA150 50V 200MA 4NS 171 14150
ASCRY 1901~0535 ] DIUDE-SM SIG SCHOTTRY 28480 1901-0535
ASK1 0490-0916 6 RELAY-REED 1A 500MR lDOVDC 5VDC—-COTIL 28480 04900916
ASR2 0430-1063 [ 1 RELAY=REED 2k SO0MA 50VDC SVDC~COIL lOVA 2B4H0 0490-1063
ASL1 9100-1625 ] 1 INDOCTOR RP-CH-MLD 33UH 5% .1660X.385LG 28480 9100-1625
ASL2 9100-1619 2 4 INDUCTOR RF-CH-MLD 6.BUH LO0% 28400 9100-1619
ASL3 9100-1619 F INDUCTOR RP-CH-MLD 6.BUH 10% 28480 9L00-1619
AsL4 D8503-80001 |9 [ colL, TURGID 28480 08503-80001
AS5LS 9100-1619 2 INDUCTOR RE-CH-MLD 6.8UH l0W 28480 2100-1619
ASLE 9100-161% 2 INCUCTOR RE-CH-MLD 6.BUH L0% 28480 $100-1619
ASQL 1854-0529 ] 4 TRANSISTOR-DUAL NPR BD=750MW 20480 1854-052%
502 1854-0529 ] TRANSISTOR-DUAL NPH PD=75(MW 28480 1854-0529
ASQ3 1B54-0529 [ TRANSISTOR-DUAL NEN £D=750MW 8480 1854-0529
A5O4 1R54~0524 8 TRANSISTOR-DUAL NEN PD=750MW 28480 1854-0529
A505 1854-0475 5 1 TRANSISTOR-DUAL NEPH pOw75aMW 28480 1B54~0475
ASRL 0598-0083 ] 7 RESISTOR 1,%6K 14 ,125W P TCw=0+100 24546 Cd-1/8-TO-1961-F
ASR2 0698-3154 0 6 RESISTOR 4.22K 1§ .125W P TC=0+100 24546 C4=1/B=T0=4221~F
ASR3 0698=-3154 0 RESISTOR 4.22K 13 .125W F TC=0F100 24546 C4-1/8-T0-4221-P
ASR4 0698-3154 o RBSISTOR 4.22K 1% .125W F TC=0¥100 24546 C4-1/A-TO=422]1-F
AS5RS 0638-1154 " RESISTOR 4,22K 1% .125%F F TC=0¥100 24546 C4-1/8~T0=4221-F
ASRG £0757-043% 4 2 RESISTOR £.01K 1§ ,125W P TC=0+100 24546 C4=1/8=T0=6811~F
ASRT £757-0439 4 BESISTOR 6.81K 1% .125W F TC=0¥100 24546 Cd=1/8-T0-6811-F
ASR3 06948-3154 4 2 REEISTOR 23.7K 1% .125W F TC=0F100 24546 C4-1/B-T0D-2372-F
ASR9 0698-6360 6 & RESISTOR 10K ,1% ,125W ¥ TC=0+25 25440 0658-6360
ASR10 0699-0124 [+ 1 RESISTOR 10.2K .1k .1254 P TC=Z0+25 25480 0699-0124
ASR1L 0638-3135 1 2 RESISTOR 4.64K 1% .125W F TCe=0+10D 24546 C4=1/8~T0-4641-F
ASR12 0698-0083 ] RESISTOR 1.96K 1% .125W F TC=0%100 24546 Cd=1/8=TU=1961-F
ASR13 0692-1446 3 2 RESISTOR 383 1% ,125W F TC=0+100 24546 C4-1/8-T0-38IR-F
ASRL4 0757-03%4 0 RESISTOR 51.1 1% .125W F TC=J+100 24546 Cd=1/8~T0~51R1-F
ASR1S 0757-0394 0 RESISTOR 51.1 1% .125W F TC=0%¥100 24546 C4=1/8-T0=51R1~F
ASR1E NOT ASSIGHED
ASR17 0757-0442 9 SESISTOR 10K 1% .L25W F TC=0+100 243546 £4-1/B~T0-1002-F
ASR1B 0757-0442 9 RESISTOR 10K 1% .125W F TC=(+100 24546 C4-1/8-TQ-1002-F
ASRLD 2100-3749 6 RESISTOR-TRMR SK 10§ C SIDE-ADJ 17-TRN 20480 2100-3749
ASR20 0757=-0458 7 3 RZSISTOR 51.1K la .125W F TC=0+100 24548 C4-1/8-T0-5112-F
ASR21 0696=3136 B 1 RESISTOR 17.8K 1% .1254 F TC=0+100 24546 C4~1/B~T0-17B2-F
ASR22 0698~-6360 6 RESISTOR 10K .1% .125W F TCm0+35 20480 0698~6360
ASR23 06%8-3151 ? RESISTOR 2.87K 1% _125W F TC=G+100 24546 C4=1/8=-TO=2871-F
A5SR24 NOT ASSIGNED
BSR25 HOT ASSIGNED
ASR2SE 0698-0083 8 RESISTOR 1,96K 1% .125§ F TC=0+180 4545 C4=1/8-TO-1961-F
ASR27 0638-0083 B RESISTOR 1.96K 1% .1254 F TC=0+100 24546 C4~-1/B-T0-1961-F
A5R2B 0757~0382 § 2 RESISTOR 16.2 1% .125W P TCe0+100 14701 MF4C1/B-TO-16R2-F
ASR29 0757-0382 5 RESISTOR 16.2 1% .125W F TC=0%100 19701 MF4C1/8=Th=16R2=F
A5SRID 0757=-0398 4 BRESISTOR 75 18 .125W P l‘C-D:lﬁO 24546 C4-1/8-T0-75R0-F
ASRIL* 0757-0401 ] 2 RESLSTOR 100 18 ,125W ¥ TCwO+100 24546 C4-1/8-T0-101-F
ASR32 0757-0403 2 3 RESISTOR 121 1% .125W F TC=0F100 24546 C4-1/8-T0-121R-F
ASRI3 0598~T280 1 5 RESISTOR 68.1K 1% .05W F TC=0+100 - 24546 €3-1/8-TD-6812-F
ASR34 2100-2574 3 4 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-T'RN 30983 ET50X501
ASR35 0698~7280 1 RESISTOR £8.1K 1% .05W P TC=0+100 24546 C¢3-1/8-Th-6512-7
ASR36 2100-2574 3 RESISTOR-TEMR 500 10% C SIDE-ADJ 1-TRN 30983 ETS0X501
ASR17 069B-7280 1 RESISTOR 63,1K 1% 05N F TC=0+100 24546 £3-1/8-TH-6812-F
ASR38 2100-2574 3 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 30983 ETSOX501
ASR39 0698-7280 1 RESISTOR 68.1K 1% .O5W F TC=0+100 24546 C3=1/8-T0-6812-F
ASE40 2500-2574 |3 RESISTOR-TRMR 300 108 C EIDE-ADJ 1-TRAN 30983 ETSOX501
ASRAL 2L00=3611 1 RESISTOR=TRMR SOK 10% C SIDE-ADJ 17-TRN 32997 3292%-1-503
ASRA2 2109-3611 1 RESISTOR-TRMR SOK 10% C SIDE-ADJ 17=-TRN 32997 3292%-1-503
See introduction to this section for ordering infotmation
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Model 83592C Replaceable Parts
Table 6-3. Replaceable Parts
PPart |c I Mfr
Reference HP Part ¢l aty Description Cod Mfr Part Number
Designation | Number ode

ABR4] 2100-3611 1 RESISTOR-TRMR S0E 10% C SIDE=-ADJ 17-TRN 32997 3292X-1-503
ASRA4 2100=-3611 1 RESISTOR-TRMR S0X L0% € SIDE-ADI 17-TRN 32987 3292X-1-503
ASR45 0757=-0442 9 RESISTOR 1QK 1% .125W P TC=0+100 24546 C4-1/8-TO~1002=F
AS5RAE 0757-0420 3 3 RESISTOR 750 1% ,125W F TC=0+100 24546 C4-1/8-T0-751-F
ASR4? 0757-0420 3 RESISTOR 750 1% _1I5W F TC=0+100 24546 C4~1/8-TC-751-F
ASR48 2100-375% 8 2 RESISTUR-TRMR 2K 10% C SIDE~ADJ 17-TRN 28480 2100-3759
ASR49 0698-7280 1 RESISTOR 68.1K 14 .05W F TC=0+100 24546 £3-1/8-T0-6812-F
ASRS0 2100-374% [ RESISTOR-TRMR 5K '10% C SIDE~-AGJI 17-TRN 28480 2100-3749
ASRS1 0698-3156 2 RESISTOR 14.7K 1% .125W F TC=0+100 245468 C4-1/8-T0-1472-F
ASRE2 0698-3156 2 RESISTOR 14.7K 1% .125W F TC=(0+100 24546 C4-1/8-TD=-1472-F
ASRS3 0757-0346 2 [ RESISTOR 10 18 .125W P TC=0+100 24546 C4-1/8-TD-10RO-F
ASRE4 D757-0346 2 RESISTOR 1D 1% .125W P TC=0+100 24546 £4&-1/8-T0~10RJ-F
ASRSS 0757-0346 2 RESISTOR 10 1% .125W F TC=0+100 24546 C4-1/8-T0~L0R0O=F
ASRSS 0757-0346 2 RESISTOR 1& 1% ,125W F TC=0+100 24548 C4-1/8-T0-LORO~F
ASRE7 0757=0346 2 RESISTOR 10 1% .125W F TC=0+100 24546 C4-1/8=-T0=-10R0-F
ASRSE 0757-0346 2 RESISTOR 10 1% .125W F T =(+100 24546 C4=1/8-T0-10R0-F
ASRS9 0698-6360 & RESISTOR 10X .1% .125W P TC=(+25 28480 0696-6360
ASRED 0698-6380 ] RESISTOR L0 .1t .125# P TC=0+2% 284480 069B~6360
ASRGL 06%8-6360 & RESTSTOR 10K .1% ,1250 P TCa0+25 28480 0698-6350
ASRE2 0698=6360 L RESISTOR 10K ,l% .125W P TC=0+25 28444 0698-6360
ASRE3 0757=0467 -] 1 RESISTOR L21K 1% .125W P TCa0#1D0 24546 Cd=1/8=Th=1213-F
ASRG4 06%8-6363 9 2 RESISTOR 40K ,1% ,125W P TCu 0425 28480 D698-6363
ASRES 07537-028% 2 RESISTOR 13.3F 1% .1254 F TCs(+r100 19701 MF4C1l/B-T0-1332-F
ASRES 0698=5363 9 RESISTOR 40K .1% .125W F TCaQ+25 294840 0698-63563
ASRE7 0698-3147 4 T RESISTOR 422 In .125W P TC=0+100 24546 C4-1/B-T0-422R-F
ASRGS G89A~-3447 4 RESTSTOR 422 1% .125W F TC«0%100 24546 Cd4-1/8-TD-422R~F
ASRES 0698-3447 4 RESISTOR 422 1% .125W F TC=0+100 24546 G4-1/8-TO~422R-F
ASR70 0698-3447 4 RESISTOR 422 1% ,125W P TC=0%100 24546 C4=1/8-T0-422R-P
ASR71 0698=3447 4 RESISTOR 422 1% .125W P TCa0+100 24546 C4=1/8~T0-422R-F
ASR72 Q698-3447 4 RESISTOR 422 18 ,125# P TCa(+100 24546 C4=1/8=T(=422R-F
ASR7] 0757-0280 3 RESISTOR 1K L% .125W F TC=0+100 24546 Cd-1/8-T0-1001-F
A3R74 9757-0280 3 RESISTOR 1% 14 .1254 F TC=(+100 24546 C4=1/8=T0=1001-F
ASRTS 2100-2522 1 1 RESISTOR-TRMR 10K 10% C SICE=-ADJ L-TRN 30983 ET50X103
ASR?6 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+100 24546 Cd=L1/8=T0~1001-F
ASRYT? 0757-02B0 3 RESISTOR 1K 1% .125W F TC=0+1G0 24548 C4-1/8-T0~1001-7
ASRTB 0698-3158 4 RESISTOR 23,7R 1% ,125W P TTe0+100 2454E Ca-1/R=T0=2372-F
ASRTS 0757-G403 2 RESISTOR 121 1% .125W F 'l'CaO:lﬁU 24546 CA-1/8=TQ=121R=F
ASRE0D 0698-GD32 7 1 RESISTOR 464 1% ,125W P TC=0%100 24546 C4-1/8-TO~4640-F

" ASTPL 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ASTP2 0360-0535% 0 TERMINAL TEST POINT PCB 00000 ORDER BY ODESCRIPTION
ASTP3 0360-053%5 i} TERMINAL TEST POINT PCB gogco ORDER BY DESCRIPTION
ASTP4 0360-05235 Q TEBMINAL TEET POINT PCB 10000 ORDER BY DESCRIPTION
ASTPS 0360-0535 q TERMINAL TEST POINT BCB a0000 ORDER BY DESCRIPTION
ASTPE 0360-0525 ] TERMINAL TEST POINT PCB 20000 ORDER BY DRSCRIPTION
ASTPY 0360-0535 [ TERMINAL TEST POINT PCB 0aL0 ORDER RY DESCRIPTION
ASTPR 0360-0535 ] TERMIRAL TEST POINT PCB 20000 ORDER BY DESCRIPTION
ASTP% 0380~0535 a TERMINAL TEST POINT PCB a00g0 ORDER BY DESCRIPTION
ASTELO 0360-0535 [} TERMIRAL TEST POINT FCE Q0000 ORDER BY DESCRIPTION
ASTPLl 0360=0535 a TERMINAL TEST BOINT PCB adcod ORDER BY DESCRIPTION
ASOL lalo-g206 B 1 NETWORF-RES B-SIPLC.OK QHM X 7 01121 208A103
ASU2 1810-0208 0 1 NETWORE-RES B-SIP68.0K OHM X 7 o0l121 208A683
ASU3 1826-0416 5 3 IC SWITCH ANLG QUAD 16-DIP-C PKG 27014 LF13331D
ASU4 1810-0205 7 1 NETWORE-AES B-SIP4.7K OHM X 7 0112% 208A472
ASUS 1010-032]1 B 1 WETWORE-RES §~SIF220.0K OHM X 7 oklzl Z08BAR224
ASUS 18201196 B 5 I1C PF TTL LS D-TYPE POS-EDGE-TRIG COM 41295 SHT4LE174N
ASU7 1926-0092 3 IC OP AMP GP DUAL TO-99 PKG 20430 1826=-9092
ASUR 1626-0349 3 1 IC Vv RGLTR TO=-39 07263 UATAMAOEHL
ASU9 1826-0554 [ L IC 337 V RGLTR TO-19 27014 TM3IIIE
ASUL10 1826-0348 F 1 IC WIDEBAND RMPL VID TO-100 PEG 18324 NE592H
ASUL1 1826-0476 7 2 IC SWITCH ANLG 8-DIP-P PKG 01295 TLEG1CPE
ASUL2 1826-0416 5 IC SWITCH ANLG (QUAD L6-DIP-C DKG 27014 LF13331D
ASU13 1826-0416 5 IC SWITCH ANLG QUAD 16-DIP-C TKG 27014 LF13331D0
ASU14 1826-0557 5 1 I1C OF AMP Gp QUAD 14-DIP-C PEG 27014 LM3487
AS015 NOT ASSIGNED
ASD16 1820-119% ] IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SHT4ES 174N
ASD1T 1826=-0699 & 1 IC CONV 8-B-D/R 16-DIP-C PEG 24355 ADTS24AD
ASU18 1820-1218 k] IC DCDR TTL LS 3-TO-@-LIME 3-IKP 01285 SNT74L5 138N
ASU1Y9 1826-0700 a 1 IC OF AMP WR 14~DIP=C PEG 34371 HA1-5195-5
ASU20 1810-0224 0 1 KETWORE-RES B-SIP3).0K OHM X 4 01121 2088333
ASTZ1 1810-0386 1 1 WETWORE-RES 6-5IP220.0 OHM X § a1121 206A221
ASVR1 1802- 3002 3 3 DICDE=INR 2,37V 5% DO=7 PD=.4W TC=—.074% 28480 1902-3002
ASVR2 1902-3002 3 DIODE=-ZHR 2,37V 5% DO-7 PD=.4W TC=-,074% 28480 19202-3002

-

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 83592C
Table 6-3. Replaceable Parts
Reference HP Part |c Q Descrioti Mfr
: : scription Mfr Part Number
Designation | Number |p| “tY P Code
ASW1 B153-3905 0 RESISTOR-ZERO DHM3 22 AWG LEAD DIA 28480 8159%=0005%
ASW2 KOT ASSIGNED
ASW3 NOT ASSIGNED
ASW4 8159-0045 Q RESISTCR=ZERD OMMS 22 AWG LEAD DIA 28480 8159=0005
ASWS 8159-00405 4] RESISTOR-ZERQ OHMS 22 AWG LBAD DI 2B480 8159=0005
ASWE 8159-0005 Qo RESISTOR-ZERC OHMS 22 AWG LEAD DIA 28480 B159~-01005
ASWY 8159-0005 q RESISTOR-ZERDO OHM3 22 AWG LEAD DIA 28480 8L59%-a005
AS MISBCELLANEOUS PARTS
5040~6851 2 1 EXTRACTOR 244480 5040-6851
5000-9043 6 PIN:P.C. BORRD EXTRACTOR 28480 5000-9042
43348-0145 9 6 INSULATOR-BEAD GLASS 28480 4330-0145
4330-0145 9 INSULATOR-BEAD GLASS 28480 4330-0145
4330-0l4s 9 INSULATOR-BEAD GLASS 28480 4330-0145
43130-0145 e INSULATOR-BEAD GLASS 208480 4330~D145
4330-0145 9 INSULATOR-BEAD GLASS 28480 4330-0145
4330-0145 9 INSULATOR-BEARD GLASS 8480 4310-03145
A& 83592-60054 | 9 1 BOARD ASSEMBLY-SWEEP CONTROL 28480 8131592-60054
ABC1-
AGC4 HOT ASSIGNED
AECS 0180=-0118 1 5 CAPACITOR-PXD 6.3!]?310! ASVDC TA 5628% 150D6B5X5035B2
A6CE 0180-0115 1 CAPACITOR=-FXO G.BU?:ID\ I5yDC TA 56289 150D6E5K303582
AGCT 0180=-2815 1 3 CAPACITCR~FXD 1O0UF+20% 10VC TA 28480 Q1l80=2815
AGCE NOT ASSIGNED
AGCO 0l1B0-0228 6 5 CAPACITOR-PXD F2UP+108 15vDC TA 562849 150D226X%01582
ASCLO 0180-0228 ) CAPACITOR-PXD 220?11(!! 15voC TA 56289 150D226X901582
A6C11 NOT ASSIGRED
ABC1z NOT ASSIGNED
ABC13 NOT ASSIGNED
ABCLl4 0leb-3a78 6§ CAPACITOR-FXD 1000PP 4208 100VDC CER 28480 0160-3878
ABCLS A180=-0573 2 1 CAPACITOR-FXED 4700PF 120! loovoc CER 28480 0160-2573
ABCle 94l60=-3878 6 CAPACITOR-FXD 1O00PF +20% 100VDC CER 28480 Qlé0=-3878
ABC1? a160-3878 6 CAPACITOR-FXD 100QFPF 420% 100VDC CER 28480 0160-33878
A&Cls NOT ASSIGNED
ASC19 Qlé0=0575 4 CAPACITOR-PXD ,047UF +20% S0VDC CER 28480 0160-4575
ABC20 0160-3878 3 CAPACITOR-FXD 1000PF EZD% 10OVDC CER 28480 DLa0=-3878
AEC2]1 0160~-4084 B CRPACITOR-FXD .1UF 4208 S0VDC CER 26480 0160=-4084
ASC22 0160-40B4 B CAPACITOR-FXD ,1UP +208 50vDC CER 28480 0160=4084
A6C23 olGo-3879 7 CAPACITOR-FXD .Q1UF +20% 100vDC CER 28480 0l60—3879
AGC24 0l60=-3879 7 CAPACITOR-PXD .01UF E!ﬂl 100vnC CER 28480 0160~3879
AGC25 a160-3678 6 CAPACITOR=PXD 1l00CPF +20% 100vDC CER 28480 0160-3878
ASC26 0160-3878 (] CAPACITOR-FXD 1000PFP +20% 100VDC CER 28480 ¢l160-3878
AGC27 0160-0575 4 CAPACITOR=FXD .D47UF +20% S0VDC CER 28480 Ql60=-0575
AGC28 0160~-3874 2 CAPACITOR-FXD lOPF :.SPF 200VDC CER 28480 Cl60—-3874
AGCRL 1501-05135 9 DICDE=-SM SIG SCHOTTHY 2848¢ 1901-0535
AGCR2 1501-0535 ] DIODE~SM SIG SCHOTTEY 28430 1901-0535
AGCR3 19¢1-0535 9 DICDE-SM SIG SCHOTTRY 28480 1901-0535
ABCRA 1901-0050 3 7 DIQDE-SWLTCHING 80V 200MA 2NS DO-35 28480 1901-90050
AECRS 1%01-0050 3 DIODE-SWITCRING 80V 200MA 2NB DO-35 284380 1901-0050
AGCRE 1301-Q050 k| DIODE=-SWITCHING BOV 200MA 2NS DO=15 23480 1201=-0450
AGCR7 1301-0050 3 DIODE-SWITCHING BQV 200MA 2N3 DO-35 284480 1%01=-0050
ABCRA NOT ASSIGNED
AECRI NOP ASSIGNED
ABCR1O 19941-0050 3 DIODE-SWITCHING 30V 200MA 2NS DO-35 28480 1901=-0050
ABCR1L 1801=00%0 3 DIDDE-SWITCRING A80v 200MA 2N3 DO-35 28484 1901-0050
ABCR12 1901-0050 3 DIODE-SWITCHING A0V 200MA 2N5 DO-35 284840 1901-0050
ABCR13 190i-0033 2 DIODE-GEN BEP 180V 200MA DO-7 28480 1961~0033
ABLL 9140-0137 1 & INDUCTOR RP-CH=-MLD 1MH 5% .2DX.45LG Q=60 20480 9140=-0137
ASL2 9140=-0137 1 INDUCTQR RF-CH-MLD IMH 5% .2DXK.45LG Qw60 26480 9140-0137
ASL3 08503=-30001 |9 COIL-TORCID 208480 08503=-80001
ASQ1 1855-0423 5 TRAHSISTOR MOSFET N-CHAN E-MAODE 17856 VN10EM
A6Q2 1854-0477 7 TRANSISTOR NPN 2N2222h4 ST TO-14 PDwS00MW 04713 222227
LY v k] 1855-0423 5 TRANSISTCR MOSFET N-CHAN E-MODE 11856 VR10XM
A604 1854-001% 3 1 TRANSISTOR NPN SI TO-18 PD=350MW 28480 1B54=0019
A6QS 1453-0405 3 2 TRANSISTOR PNP SI PDm100MW FT=350MHTZ 04713 2H4209
R&Q6 1853-0405 9 TRANSISTOR PNP SI PDw3D0MW PTe850MHZ 04713 24209
A&Q7 la55-0422 H TRANSISTOR MOSFET N-CHAN E-MODE 17856 VN 10KM
A6Q8 1854-0404 q THANSISTOR NPN SI TO-1B PD=350MW 28480 1854-0404
A6Q9 1854-0477 7. TRANSISTOR NPN ZN2322A SI TO-18 PD=500MW 04713 IN222ZA
A6QL0 1853=-0281 9 3 TRANSISTOR PNP 2N2I307A SI TO-18 PD=4Q0OMW 04713 2N2907A
AGRL NOT ASSIGNED
6-22 See introduction to this section for ordering information
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Model 83592C Replaceable Parts
Table 6-3. Replaceable Parts
Reference HP Part |c Descrioti Mfr Numb
: : Qty escription Mfr Part Number
Designation | Number |D p Code
ABR2Z HOT ASSIGNED
AGRI NOT ASSIGNED
AGR4 0757-0466 7 RESISTOR 110K 1% .)125W 7 TC=Q+100 245446 Ca=1/8=T0~1103=-F
AE&RS 07570280 k} RESISTOR 1K 1% .125W F TC=0+100 24546 C4-1/8-T0-1001-F
AGRE 0757-109¢ 9 1 RESISTOR 1.47K 1% .125W F TC=0+100 24548 C4-1/8-T0-1471-F
AGRY 0698-3 445 k RESISTOR 383 1% ,125W F TC=0+100 24545 C4-1/8-T0~-333R-F
AERE 0757-0401 1] RESISTOR 100 1% .125W P TC=s0+100 24545 C4-1/8-T0-1Q1~F
AGRS 069B-7260 ki RESISTOR 10K 1% .05W F TC-O:TOD 24548 £3-1/8-T0-1002-F
ASR1O 0698~-7247 4 RESISTOR 19.6R 1% .D5W F TC=0+100 24546 £3-1/8-T0~-1962-F
ASRI11 0698-7283 4 RESISTOR 90.9K 1%t .DSW P TCﬂUtlDlJ 24545 £3-1/8-T0-9092-F
AGR12 2100-1738 9 1 RESISTOR=-TRMR 10K 10% C TOP-ADJ 1-TRN Fil38 §2PR1OE
AGRL3 A757=0442 k:J RESISTOR 10K 1% .125W F TC=0+100 24546 C4-1/8-T0-1002-F
AGRL4 0757=0280 3 RESISTOR 1K 1% .125W F TCHO:IOD 24544 Cd=)/BuTO=-1001-P
ABRLS 0698-8463 o ] RESISTOR 6.95K .1% .1W P TC=0+4 284830 0658-84569
AGRLE 2140-3756 5 1 RESISTOR-TRMR 10 10% C SIDE=-ALJ 17-THN 28480 2100-3756
AGR17 Q69H-8469 o RESISTOR &.99K 1% .1W P TC=0+4 28480 0698-8469
AGRLE 0H96-8469 ] RESISTOR 6.99E ,1% .1W F TC=0+4 28480 06598-8469
AGRLS C698-A469 o RESISTOR 6.99K ,1% ,IW P TC=0+4 28480 0696-8489
AGR20 GEI9-0642 7 1 RESISTOR 10K .1% .1W F IC=0+5 28480 0699-0642
AGR21 2100=-3757 & 4 RESISTOR~TRMR 100 108 € SIDE-ADJ 17-TRN 2084540 2100-3757
AGR22 ¢699-08131 & 1 RESISTOR 9.%5K .l1% .1W F TCmQ45 28480 0699-0B831
hGR23 0699=-0810 S 2 RESISTOR 30.42JK .1% .IW P TC=0+5 2848¢ €699-0830
ABR24 2100-3732 ¥ 4 RESISTOR-TRMR 500 10% C SIDE~ADJ 17=TRN 28480 2100=-3732
AER25 0693-0B10 5 RESISTOR 30.423K .1% .IW F TC=0+5 28480 0699~0930
AGR25 2100-3732 T RESISTOR-TRMR 500 10% ¢ SIDE-ADJ 17-TBEN 28480 21D0=3732
ABR27 0695-0B29 2 1 RESISTOR 42.884K .1% .M F TC=0+5 28480 0899-0829
AGR2B 2100-0545 4 1 BESISTOR-TRMR LK 10% C SIDE-ADJ 17-TRN 32997 3292X-1-102
AGR29 ¢6593-082B 1 1 RESISTOR 82.541 .1% .1W F TCal+5 28480 U599-0828
AERI0 2100-3759 a8 RESISTOR-TRMR K 108 C 3IDE-ADT 17-TRN 2848¢ 2140-3759
ASRIL 9698-846% o RESISTOR 6.99K .1% ,1lW F TC=044 28480 {698-B469
AGRI2 0698-8469 ] RESISTOR 6.99FK .1% .1W 7 TCeO+d 20480 0698-8469
A6RI3 J69A-B469 a RESISTOR £,99K ,1% .1W F TCal+4 28480 0698-B469
ABRI4 1100-3755 L 1 RESISTOR-TRMR 50 10% C SIDE=-ADJ 17-TRN 28434 2140-3755
AGRIA5 0699-8469 L1} RESISTOR 6.99K .18 1N F TCaO+4 28480 069B-8469
AGRJIS 0599-8827 4 5 RESISTOR 1M 1% ,125W p 'I‘C-O:].DO 20480 ¢696-1827
AGR37 2100-375%0 9 k] RESISTOR=-TRMR 20K 10% C SIDE-ADJ 17-TaN 28480 2100=-3750
AGR38 Q&98-B827 4 RESISTOR 1M 1% .12I5W ¢ TC=0+100 284848 0698-8827
AGR39 0699-0154 [ 1 RESISTOR 7.2K .1% .125W F '1‘!-0125 28480 1699=0154
AGRAO 0698-6867 8 1 RESISTOR 7.35K .25% .125W F TC=0+50 284840 (698-6B67
AGR4L 0757-0442 9 RESISTOR 10K 1% ,125W F TC=0+100 24546 C4-1/8-T0-1002-F
AER42 0698-3260 9 k] RESISTOR 464K 1% .125W F TCwd+1D0 28480 0698-3260
AGRA3 069R-3150 & 2 RESISTOR 2.37K 1% .128W P TC-‘ﬁilOD 245446 C4-1/8-T0-2371-F
AGR44 a757-0442 9 RESISTOR 10K 1% .125W F TC=0+100 24546 C4-1/8-T0-1002-F
AGR4S 0698-3260 9 RESISTOR 464% 1% _125W F TC=E:100 28480 0698=3260
AGR4S 4698=-3150 & RESISTOR 2.37K 1% ,125W F TC=0+100 24545 £4=1/0=-T0=-23171-F
ACR47 0757-0421 L] RESISTOR 825 1% .125W F TC=0+100 24546 Cd=1/8=T0~-225R=-F
AER4B 0757-0421 4 RESISTOR 825 1% .125W F TCﬂDElDD 24544 Cd-1/8-T0-825R-F
AGR4YS C69B-3447 4 RESISTOR 422 1% .125W F TC=0x100 24544 Cd=1/8=T0=422R=-F
AGRS0 069R-3424D T RESISTOR 196 1% .125W F TC=0+100 24546 C4-1/8-TO-196R-F
AGRSL 0698-3445 2 1 RESISTOR 348 1% .123W P TCal+100 24546 C4-1/8-T0-348R-F
AGRS2 0698-0084 9 7 RESISTOR 2.15K 1% .125W P TC=0+100 24546 C4-1/8-T0-2151-F
ASRS3 0698-3429 2 1 RESISTOR 19.6 1% .125W P TC-D:TUG D3Eas PME535-1/5~T0~19R&6-P
AGRS4 069B~-3453 F4 4 RESISTOR 196K 1% ,125W F TC=0+100 24546 C4=1/8~T0=1963=F
AGRSS 4598-8827 4 REEISTOR 1M 1% .125W P 'L‘C-D:fﬁo 28480 0698-3827
AGRSE 0698-3159 5 q RESISTOR 26.1K 1% .l25W P 7TC=0+100 24546 Cd-1/8-T0-2612-F
AGRS? 06983266 s 1 RESISTOR 237K 1% .125W F TC=0+Td0 24546 Cd=1/B=TQ=2373=F
AGRS58 0757-0280 3 BRESISTCR 1K 14 .125W F TC=0+100 24546 C4=1/8=T0=1001-F
ABRS59 0698-7236 7 RESISTOR 1K 1% .05W F TC=0+100 24546 C3-1/8-T0~1001-2
AGRGO 0698-7277 & RESISTOR S1.1K 1% .0SW F TE-O:IOD 24546 C3-1/8-T0=-5112-F
AGRSL a598-7277 & RESISTOR SI.1K 1% .05W F TC=0+100 24546 C3=1/8=T0=-5112-F
A6RB2 &757-0458 7 RESISTOR S51.1K 1% .l25W F TC=0+100 24548 C4=1/8=T0-5112-F
AGRS3 2100-20230 & RESISTOR-TRMR 20K 10% C TOP-ADY 1-TRN 731348 82PR20E
AGRE4 0698-7260 7 RESISTOR 10K 1k .05W P TC=0+Ll00 24546 C3=1/8=-10=-1002-F
AGRES 07570440 7 RESISTOR 7.5K 1% .125W F TC‘-‘O:lDﬂ 24548 C4-1/8-T0-7501-F
AGRGG 0698-7272 1 RESISTOR 31.8K 1% .D5W F TCw0+100 24546 C3=1/8=T0=2162~F
ABRET7 0698-7253 8 RESISTOR S.11K 1s .05W P TCen¥1l00 24546 C3-1/8-T0=5111-7
AGRES 2100-2516 i RESISTOR-TRMR 100K 103 C SIDE-ADJ 1-TRN 32997 3329W-1-104
ABRE9 2100-23518 3 RESISTOR-TRMR 100K 10% C SIDE~ADJ 1-TRN 32997 3325W-1-104
AGR70 - HOT ASSIGNED
ASR71 0698=-7237 8 1 RESISTOR 1.1K 1% ,05W P TC=0+4100 24546 C3-1/8-T0-1101-F
AGR72 DEIB~7242 1 1 RESISTOR 1.78K 1% .05W F TC=0+100 24546 €3+1/8-TO-1781-P
AER?3 2100-2521 a 2 RESTSTGR-TRMR 2R 10% ¢ SIDE-ADT 1-TRW 30983 ETS0X202
AG6R74 2100-2521 Q RESISTOR-TRMR 2K 10% C SIDE-ADJ 1-TRN 30983 | ETS0%202
ABR7% NOT ASSIGNED

See introduction to this section for ordering information
*Indicates factory selacted value
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Replaceable Parts

Table 6-3. Replaceabie Parts

Model 83592C

Reference HP Part |c Q Descripti Mfr
; : escription Mfr Part Number
Designation | Number {0 o4 P Code
AER76 0698-7283 4 RESISTOR 30.9K 1% .DSW P TCa0+100 24546 | C3I-1/8-T0-9082~F
ASRTT 0698-7285 6 1 | resisToOR 110K 1w .05W 7 TCao+To0 24546 | C3-1/8-T0-1103-F
AR78 2160-2692 € 1 | RESISTOR-TRMR 1M 20% C SIDE-ADJ 1-TRN 30983 | ET50X105
AER79 0689-7243 7 1 | REsSIsTOR 1.96K 1y .0%W P TCs=0+100 28480 | ©689-7243
AERBO* DE9B-724% 2 2 | RESISTOR 1.48K 1% .05W F TCae0+100 24546 | C3-1/8-T0-3481-F
A6RBL DEIB-7260 7 RESISTOR 10K 1% .0SW P TC#0+100 24546 | C3-1/8-T0-1002-F
A6REZ 0698-7243 5 RESISTOR 1.96K 1% .05W F TC=0+100 24546 | C€3-1/8-T0-1961-F
A6RAY 0698-7242 5 RESISTOR 1.78K 1% .0SW F TC=0%100 24546 | C€3-1/8-TO-1781-F
A6R34 0698-7238 9 ARSISTOR 1.21K 1% .0SW F TC=0+100 24546 | C3-1/8-16-1211-F
ASTPL-
AETPLD 1251-4672 4 CONNECTOR 10-PIN M POST TYPE 28480 1251-4672
REUL 1626-0720 4 5 | IC SWITCH ANLG QUAD L6-DIP—C PRG 06665 | SW-02FQ
ASU2 1820-1211 |48 1 | IC GATE TFL LS EXCL-CR QUAD 2-INP 01285 | snT4nsaen
AU3 1820-1196 IC FF TTL L$ D-TYPE FOS-EDGE-TRIG COM D129% | SNTALSL74N
ASU4 1826=0720 4 IC SWITCE ANLG QUAD 16-DIP-C PEG 06665 | SW-D2PQ
4605 1B26-0471 2 17 | IC OP AMP LOW-DRIFT TO-39 PEG 28480 1826-0471
AGUE 1826-0471 2 IC OF AMP LOW-DRIFT TO-9% PEG 284380 1826-0471
AGU7 HOT ASSIGNED
AGUB 1820-1112 8 2 | IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 | swraLs7amm
AGUS 1820-1730 & IC PF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 | Sw74L3273N
ASUlD 1826-0417 5 IC SRITCH ANLG QUAD 16-DIP-C PKG 27014 | LF133330
ASU1L 1826-0417 6 IC SWITCH AMLG QUAD 15-DIP-C PEG 27014 | LP13333D
AGUL2 1B20-1112 [ 1C FF TTL LS D-TYPE POS-EDGE-TRIG 01295 | SNTALST4AN
AEU13 1820-2024 3 5 | IC CRYR TTL 18 LINE ORVR OCTL 01295 t SMTALS244N
AEDL4 1826-0026 3 IC COMPARATOHR PRCH T0-99 BEG 01295 | LM3llL
AGU1S 1826-0471 2 IC OP AMP LOW-DRIPT TO-99 PXG 29480 1826=0471
ASULE 1820-1246 3 1 | IC GATE TTL LS AND QUAD 2-INP 01295 | sm7aLsosm
ASDLT 1820-1216 3 IC DCDR TTL L5 3-TO-B-LINE 3-INP 01295 | SW74LS138N
aéD18 1826-0752 2 IC CONV 12-B-D/A l6-DIP-C PEG 24355 | apT542BD
A6U19 1826-0471 2 IC OF AMP LOW-DRIFT TO~99 DXG 284810 1826-0471
AEU20 1826-0471 2 IC OF AMP LOW-DRIPT T0-99 PRG 29480 1826-0471
A6021 1920-1202 7 IC GATE TTL LS NAND TPL 3-INP 01295 | SMT4LSLON
A6U22 1820-1197 9 IC GATE TTL LS NAND QUAD 2-INP 01295 | SN74LSOON
ABUZ3 1826-5026 3 IC COMPARATOR DRCH T0-99 DEC 01295 | LM31llL
6024 1826-0092 3 IC OP AMP GP DUAL TO-99 PEG 28480 1826-0092
A6U25 NOT ASSIGHED
AEU2E 1826-0185 5 1 | IC OP AMP SPCL TO-99 DKG L85 | Cr3e8n
AGVR1 1902-3002 3 DIODE-ZNR 2.37V 5% DO=7 PDa.4W TCm=,074% 28480 1202-3002
AEWL #159-0005 ° RESISTOR-ZERC QHMS 22 AWG LEAD DIA 28480 | 8159-000%
AGW2 NOT ASSIGNED
AEW3 HOT ASJIGNED
AGW4 3I59-0005 a RESISTOR-ZERC OHMS 22 ANG LEAO DIA 28480 | alss-ooes
AG MISCELLANECUS PARTS
5040-6849 ] 1 | EXTRACTOR, P.C. BOARD BLUE 28480 5040-684%
5000-3043 6 PIN:E#.C, BOARD EXIRACTOR 28480 5000-8043
0360=-0124 3 1 CONNECTOR-3GL CORT PIN ,04-IN-BSC-5Z RND 28480 0360-0124
A7 83592-60076 |4 1 | BD ASSY-TTW DRIVER [DORS HOT THCLODE 20 20430 | 83592-60076
PIN HEADER P2 OR PACTORY SELECT
RESLISTOHS R34* THRU R39* AND R65 PHRO
R71%)
aIcl 0160-4084 B CAPACITOR-FXD .1UP +20% S0VDC CER 264080 0160-4004
ATC2 0160-3877 5 2 CAPACITCR-FXD 100PF +20% 200vDC CER 28480 0160=-3877
A7C3 0160-0574 3 CAPACITOR-PXD .(022UF +20% 160VDC CER 28480 2160-0574
A4 0160-3475 7 CAPACITOR-FXD .01UF +30% 100VDE CER 28480 0160-3879
a7cs 0150-3877 5 CAPACITOR-FXD LQOPP +20% 200VDC CER 28480 1160-3817
ATCE 0160-0574 3 CAPACITOR-FXD ,0220F +20% 100VDC CER 28480 0160-0574
ATCT 0180-2617 1 CAPACITOR-FXD §,BUP+17% 35VDC TA 25008 | D6RBGSLBISK
AJCH 0180-0116 1 CAPACITOR-FXD 6,8UF¥1d% 35VIC TA 55289 150D685%903582
ATCY 0180-2815 1 ChPACITOR=-FXD LOQUF+20% LlOVDC TA 28480 01B0-2815
a7c10 0180-2617 1 CAPACITOR-FXD 6.B8UFF10% 35VDC TA 25088 | D6RAGS1BISK
A7C1i 0180-2814 o 1 | CAPACITOR-FXD 22UF+20% 10VDC Th 28480 | 0180-2514
a1c12 0160-0574 3 CAPACITOR-FXD .0220F +20% 100VDC CER 28480 | 0160-0574
ATC13 6150-387% 7 CAPACITOR-FXD .0LUP +30% 10QVDC CER 29480 | 0160-3573
ATC1E 0150-3878 5 CAPACITOR-PAD L00OPF +20% 100VDC CER 28480 | 01£0-3878
ATC15 0160-3878 6 CAPACITOR-FXD LO0OOPF ¥20% 100VDC CER 20480 | 0180-3878
ATC16 0160-0575 4 CAPACITOR-PXD .047UF +208 50VDC CER 28480 0160-0575
ATC17 0180-2731 ] 2 | CAPACITOR-FXD 2,20r+13% 20VDC TA 28480 0180-2731
a1C18 0160-3874 2 CAPACITOR-FXD LOPF ¥,5PF ZDOVDC CER 268480 0160=3874
ATC19 0160-4084 [ CAPACITOR-PXD ,)\UF Y¥20% 50VDC CER 28480 D160-4084
ATC20 0180-0226 6 CAPACITOR-FXD 220F+10% 15vOC TR 56289 150D226X901582
See introduction to this section for ordering information
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Model 83592C

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |c Q Descripti Mfr Numb:
: . scription Mfr Part Number
Designation | Number |po| “tY p Code
AR7C2L 0180~2794 5 1 CAPACITOR-PXD 3.30P+20% JSVDC TA 284484 0180~-2794
ANTC22 0160-4535 4 2 CAPACITOR-?XD 1UF :Iot 50vVDC CER 29489 0160=-453%
ATC23 0160-4535% 4 CAPACITOR=-FXD 1UF _th‘ 50vDC CER 284840 D160-4535
ATCR1 1901-0535 9 DICDE~SM SIG SCHOTTKY 28480 1901~0535
ATCRZ 1901-0539 3 2 DIODE-3M SIGC SCHOPTEY 28480 1501-0539
A7CR2 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1%01-0033
ARTCR4 19013633 2 DIODE-GEN PRP 130V 200MA DO=7 28480 1901-0033
ATCRS 1901-00133 2 DIODE-GEN PRP 180V 200MA DO=7 8480 1901-0033
AJCRE 1901-0033 2 DIODE-GEN PRP 180% 200MA DOD=7 284489 1%01-0033
ATCRY? 1%01-0535 9 DIODE-SM SIG SCHOTTEY 284800 1201-0535
ATCRA 1%01-0633 2 DIQDE-GRN PRP 180% 200MA DO=? 28480 1501-00123
ATCR9 1901-05135 9 DIODE-SM SIG SCHOTTEY 20484 1%01-0535
ACR1O 1901-0033 2 DIODE-GEN PRP 180V 200MA DO=7 284390 1301-9033
AIT1 KOT ASSIGNED
A7LLl 9140-0137 1§ INDUCTOR RP-CH-MLD IMH 58 .2DX.45LG QweDd 28484 9140-0137
ATL2 9140-0137 1 INDUCTOR RF~-CH-MLD 1MH 5% ,2DX,45LG (=84 28480 9140-0137
A7LI 08503-800C1 | 9 COIL TOROID 28480 08503-80001
ATP1l NOT ASSIGNED
ATP2 NOT ASSIGNED
ATQL HOT ASSIGHED
A7Q2 NOT ASSIGNED
ATRL D757-0443 0 1 RESISTOR 11K 1% ,125W P TCs3+100 24546 C4=1/8=-T0=1102~F
ATR2 06%8-7233 4 RESISTOR 7150 1% .0SW P 'l'C-D:IUCI 24546 C3=1/8=T0=75QR~-F
ATR3 0698-7277 6 RESISTOR 51.1E 1% .05W F TC=Q+100 24546 C3-1/8-T0-5112-F
ATRE D757-G442 9 RESISTOR 10K 1% .125W F 'l'C-O:TDﬂ 245445 Cé=1/8=T0=1002-F
AR5 D698=-3449 3 1 RESISTOR 28.7K 13 .125W F TC=0+100 245446 C4-1/8-T0-2072-F
ATRE 0693-7242 6 RESISTOR 1.98K 1% .05W F TC-O:IDO 24544 C3=1/8=T0=1961-F
ATRT 0G9a-7243 (] RESISTOR 1.96K 1% .0S5W F TC=(0+100 245486 C3=1/8=T0=1961-F
ATRE D639-7260 7 RESISTOR 10K 1% .05W F 'I‘C-Dzl.-ﬂ'u 24544 CI=1/8=70=1002=-F
ATRS 0653-72480 7 RESISTOR 10K 1% .0SW P '!CIDt.LﬂD 24546 C3=1/8-T0=-1002-F
ATR1O0 2100-3611 1 RESISTOR-TEMR 50K 109 C SIDE-ADJ L7-TRH 32997 3292X=-1=-503
ATR11 2757=-0200 7 1 RESISTOR 5.62K 1% .125W F TCe0+100 24546 C4-1/8-T0-5621-F
ATR12 2100-3611 1 RESISTOR-TRMR SO0K 10% € SIDE-ADJ 17-TRH 32997 3292X-1-503
RIR13 0757-0447 L] RESISTCR 16.2E 1% .125W P TC=0+100 24546 Ci-1/B=T0=1622=F
ATR14 4757-0442 9 RESISTCR 10K 1% .125W P TCa(0+100 24546 C4-1/8=T0=-1002=F
ATR1S 0698-32480 9 RESTSTOR 464K 1% ,125W P 'rc-ﬁ:mo 28480 0596-3260
ATR16 0757-0280 3 RESISTCR LK 1% .125W F TC=0+100 24546 Cé=1/8=T0=1001-F
ATRL1? 0698-3457 6 2 RESTSTOR 116K 1% .125W F TC=0+100 28480 0698~3457
ATR1B 2100~3611 1 RESISTCR-TRMR 50K 10% € SIDE-AGJS 17-TEH 32997 3292X-1~503
ATR19 2100-3732 T RESISTOR-TRMR 500 10% C SIDE-ADJ 17-TRN 28480 2100-3732
ATR2Z0D 0699-0796 2 2 RESISTCR ZZ.9%K .1k .1W P TCeD+4 28480 0699-0796
ATR21 0683-54a55 k] 1 RESISTCR 6.BM 5% _25W FC TC==300/+1100 01121 CBEBSS
ATR22 NOT ASSIGNED
ATR23 NOT ASSIGNED
ATR24 2100-3757 [ RESTSTOR=-TRMR 100 108 C SIDE-ADJ 17-TRN 28480 2L00=3757
ATR2S 0699=1146 3 2 RESISTOR 9.064F .1l% .1W P TC=Q+4& 28480 05699-1146
ATRZE 0&98=-8960 6 2 RESISTOR 750K 1% .125W F TCa0+100 284840 0698=-8980
ATR2? 0699-1147 9 2 RESISTOR §.53K .1% .1W F TC=0+4 28480 0699-1147
ATR28 0757-0444 1 2 RESISTOR 12,1E 1% .125W P TC=0+100 24548 C4-1/8-TR-1212-F
ATR2S NOT ASSIGNED
ATR30 KOT ASSIGNED
ATRIL NOT ASSIGNED
ATR32 HOT ASSIGNED
ATRII 0698~-3453 2 RESISTOR 196K 1% ,125W P 'l.'C-D:lDD 24546 C4-1/B-TOH=1961=F
ATRI*
ATRIS™
ATRIE ROT ASSICNED
ATRAT NOT ASSIGNED
ATRIEN
ATRIO" .
ATR4Q ROT ASSIGNED
ATR4L1 NO? ASSIGNED
ATRA2 2100-3611 1 RESISTOR-TRMA SO0K 108 C SIDE-ADJ 17-TRN 32997 3282X=-1-503
A7R4] 2100=-3750 L RESISTOR-TRMR 20X 108 ¢ SIDE-ADJ 17-THN 28480 2100=-3750
ATRAL NOT ASSICHED
ATRAS 2100=-3753 © J2 1 RESISTOR-TRMR 200K 10% C SIDE-ADN 17-TRN 23480 2100=-3753
AIRAG 2100-2611 i RESISTOR-TAMR 50X 108 ¢ SIDB-ADJ 17-TRN 32997 32W2X-1-503
ATRAT 0698~=T7261 1] RESISTOR 13.3K 14 .05W F TCa0+100 245456 C3=1/8=T0=1322~F
A7TR4B Q757-0440 7T RABSISTOR 7.S5E 1% .125H F TCw0+100 24546 Cd-1/8-T0=7501~P
A7R49 0680-6721 3 1 AESISTOR 19K 1% .125W F TCe=0+35 284840 04698-6721
ATRS0 aE98=-8827 L] RESISTOR 1M 1% .125W P TC-O:TOD 28480 0696-8827

See introduction to this section for ordering information
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Replaceable Parts Model 83592C
Table 6-3. Replaceable Parts
Reference HP Part |c Q Descrinti Mfr
; . scription Mfr Part Number
Designation | Number [p| Zt¥ p Code

ATRS1 2100=0570 [ RESISTOR-TRMR 10K 10% ¢ SIDE-ADT L7—TRN 32997 1292%-1-103

ATR52 1698-8527 4 RESISTOR 1M 1% .Ll25W ¢ TCm0+100 28480 | 0698-8827

ATRE] 0698-3159 5 HESISTOR 26.1K 1% ,l25% F TO=D+4100 24546 C4-1/8=-T0=2612-F
ATRS4 0630-8958 2 2 | RESISTOR 511K 18 ,125W F TC=0+100 28480 0595-8958

ATR5S 2100-2031 |7 1 | RESISTOR-TEMR 50K 10& C TOP-ADJ A-TRN 73138 B2PR5QK

ATRS6 0757-0280 3 RESISTOR 1K 1% 1250 P TC=0+100 24546 | ca-1/8-T0-1001-F
ATRS7 0757-0290 5 2 | RESISTOR 6.19K 1% ,125W F TC=0+1C0 19101 | MP4CL/E-TD=§131-P
A7R58 0757-0442 9 RESISTCR LOK L% .125W F TC=0+100 24546 | Cé~1/8-T0-1002-F
ATRS9 NCT ASSIGNED

ATREOD 0698-0084 |9 RESISTOR 2.15K 1% .1254 P TC=0+100 24546 [ CA-1/8-T0-2151-F
ATR61 0698-0084 9 | RESTSTOR 2.15K 1% ,125W F TC=0+100 24546 | C4-1/8=T0=2151-F
A7RE2 HOT ASSIGNED

ATREI 0757-0444 1 RESISTOR 12,1 L% .125W F TC=0+100 24546 | C4-1/8-Tg-1212-F
ATRE4 0757-0442 |9 HESISTOR 10K 1% .125W P TC=d+130 24546 | C4-1/8-70-1002-F
ATRES 0757-0442 9 RESISTOR 10K 1% .125W F TC=02100 24546 | C4-1/8-T0-1002-F
ATRE6 NOT ASSIGNED

ATRG7 HOT ASSTGNED

ATR68 NOT ASSIGNED

ATRGI*

ATR70*

ATRTY NOT ASSIGNED

ATRT2 0698-B959 1 1 | RESISTOR 619K 1% ,125W F TC=0+100 28480 0696-8959

ATR73 NOT ASSIGNED

ATRT4 0757-0418 9 2 | RESISTOR €19 1% .125W P TCw0+100 24546 | €4-1/B-TO-§19R-P
ATR7S 0757=0442 -1 RESISTOR 10K 1% .125W F 'I‘C-O:].OD 24546 C4=1/B=~T0-1002-F
ATRT6 2100-0670 6 RESISTOR-TEMR 10K 10% ¢ SIDE-ADT 17-TRN 12997 3292X-1-103

ATRTT 0699-1148 o 1 | RESISTOR 215K .1% 14 F TC=0+4 28430 0699-1148

ATRTE 0698-3159 5 RESISTOR 26.1K 1% .1254 F TCm=0+100 24546 | C4-1/8-To-2612-F
A7RT9 NOT ASSIGNED

ATRAD 0698-8960 1 RESISTOR 750K 1% ,125W F TCw0+100 28480 0698-8960

ATRE1 0757-0418 3 RESISTOR 619 I8 .125H F TC=0+100 24346 | C4-1/8-70-6LOR-F
RIREZ 0699-07%6 2 RESISTOR 22.35K .19 .IW F TC=0+4 28480 | 0699-079¢

A7RE3 2100-3732 7 RESISTOR-TRMR 500 10% C SIDE-ADJ 17-THN 28480 2100-3732

A7RB4 0699-1146 8 RESISTOR 9.064K .1% .1W P TCed+d 28480 | 0699-1146

ATRES 2100-3757 5 RESISTOR-TRMR 100 10% ¢ SIDE-ADJ 17-THM 28480 2100-3757

ATRB6 HOT ASSIGNED

ATROT 0699-1147 3 RESISTOR 9,53K 1% .1W P TCa0+4 28480 0699-1147

ATRBE*

ATRBI*

ATRIO*

ATR9L*

ATR9Z*

ARG I

ATRY4 HOT ASSTGNED

ATRIS NOT ASSIGNED

R7R9§ NOT ASSIGNED

AIRGT HOT AS5IGNED

A7R98 NOT AS41GNED

A7RS9 NOT ASSIGNED

A7RL00 0698-3453 2 RESISTOR 196K 1% .125W P TCw0+100 24546 | Ca-1/B=TC=1953-F
ATR101 HOT ASSIGNED

ATR102 0698-3162 0 RESISTCR 45,4K 1% .125W P TC=0+100 74546 | CA-1/B~T0-4642-F
ATR102 0698-3152 0 RESISTOR 46-4K 1% ,125W F TC=0FL00 24545 | CA-1/8-T0-4642-F
ATR104 HOT ASSIGNED

ATR1D% 2100-3752 1 2 | RESISTOR-TRMR 500K 10% ¢ SIDE-ADI 17-TRN 18480 2100-3752

ATR106— HOT ASSIGNED

ATR159% NOT ASSIGNED

ATR200%

ATR2Q1"

ATR202 2100-3749 5 RESISTOR-TRMR 5X 108 C SIDE-ADJ 17-TRN 23480 2100-3749

A7R203 B69B-3455 4 3 RESISTOR 261K 1% .125W F TC=0+100 24546 C4-1/8-T0-2613-F
ATR204 0698-0085 0 RESISTOR 2.61K 1% .125W F TC=0+100 24546 | C4-1/B-T0-2611-F
ATRI05 0698-3435 4 RESISTOR 261K 1% ,125W F TC04100 24546 | C4-1/B-T0-2613-P
ATRI06 0757-0438 3 RESISTOR 5.1!K 1% .125W F TCeBel0D 24546 | C4-1/8-T0-5111-F
ATR207 2100-0670 6 RESISTOR-TRMR 10E 10% C SIDE-ADJ 17-TRN 12997 3292%~1-103

AL 3101-0471 |8 4 | SWITCH-RER DIF-RRR-ASSY 1G-1A .054 10VDC 28480 3101-0471

AT32 3101-0471 |2 SWITCH-REKR DIP-RRR-ASSY 10=1A .05A 30VDC 28480 3101-0471

ATTPL- 0360-0535 0 25 | TERMINAL TEST PCINT PCB 00000 ORDER BY DESCRIPTION
ATTEZ 0360-0535 0 TERMINAL TEST POINT £CB 00000 CRDER BY DESCRIPTION
ATTP3 0360-0535 1] TERMINAL TEST POINT PCH oao000 ORDER BY DESCRIPTION
ATTR4 0360~0535 o TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
ATTES 0360-0535 0 TERMINAL TEST POINT FCB 00000 ORDER BY DESCRIPTION
AITPE 4360-0525 o TERMINAL TEST POINT PCB 26000 ORDER BY DESCRIPTION

See introduction to this section for ardering information
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Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |c Descripti Mfr b
: A Qty escription Mfr Part Number
Designation | Number |D B Code
ATTPT~ 0360-0535 o TERMINAL TEST POINT BCB ggo000 QRDER BY DESCRIPTION
ATTP12
A7U1 1810-0277 1 4 NETWORK-RES 10-SIP2.2K OHM X 3 a1z 2108222
ATU2 1B10=-D277 3 NETWORK=RES 10-SIP2.2K OHM X 9 01121 210A222
ATU3 L1820=2024 3 IC DRYR TTL L3 LINE DRVR OCTL 01295 SNTALS 244N
ATU4 1g20-2024 3 IC DRVE TTL LS LINE DRVR OCTL Q1295 SNTILI 244N
ATUS 1826~-D140 L] IC TIMER TTL MONC/ASTIL 01295 NESS55P
ATUE ROT ASSIGNED
ATUT 1820~-1568 ] 2 IC BFR TTL LS BUS QUAD 01295 SNT74LS125RN
ATUB 1820-1144 [ 2 IC GATE ™ML LS NOR QUAD 2-INP 01295 SN74LS 02N
ATUS 1816-0720 4 IC SWITCH ANLG QUAD 16-DIP-C PEG 06565 SW-Q2FQ
ATULD 1826-0720 4 IC SWITCH AMLG QUAD 1l6-DIP-C PEG 06665 SH=02FQ
ATULY 1B26-0753 3 2 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-C 04713 MC34004BL
ATU12 1820-1196 8 IC FF TTL LS D=-TYPE POS-EDGE-TRIG COM 01295 SN74LS 174N
A7013 1826=0752 2 IC CONV 12-8~D/A L6=DIP=-C PKG 24355 ADT54208D
ATUL4 1826-0471 2 IC Op AMP LOW-DRIFT TO-99 PHG 284840 1826-0471
ATULS | NOT ASSIGNED
ATULE 1420-1216 3 IC DCOR TTL LS 3I~TO=f~LIRE 2-INP 01295 SNT4LS13BN
ATUL1? 1226=0752 2 IC CONV 12-B-DfA l6-DIP=C FPKG 24355 ADT542BD
ATU18 18260471 2 IC OP AMP LOW-DRIPT TO-99 PKG 28480 1826=0471
ATULY 1426-0261 8 IC OF AMP LOW-NOISE TO=-29 PEG 28480 1326=-9261
ATUZD 1826=-0758 B 2 IC MULTIPLIER ANLG TO-100 PEG 28480 1826-0758
ATO21 1926=0471 2 IC OP AMP LOW-DRIFT TO=99 PEG 2B4B0 1826-Q0471
AT022 1326-0471 2 IC OF AMP LOW-DRIFT TO-99% PRG 28480 1826~-0471
ATU23 1826=-0471 2 IC OF AMP LOW=-DRIPT TO=9% PKG 28480 1826=0471
ATU24 1826-0471 2 IC OP AMP LOW-DRIFT TO=99% PRG 28430 1826-0471
ATVRL 1902=-0197 1 4 DIODE-ZHR B2V 5& PO=1W IR=SOA 28480 1902-0197
ATVRZ2 1902-0041 4 DIODE-ZMR 5,11V 5% DO~3% PDw.&W 2B480 1902-0041
ATVRI 1902-0197 1 DIODE-ZINR A2V 5% PD=1W IR=SIA 28480 1902-019%7
ATVR4 1902=-0041 4 DIODE-ZKR 5.1IV 5% DO-35 PDu.4W 28480 1902-0041
ATXAL 1200=-0626 3 1 SOCEET-IC 20-CONT DIP DIP-SLDR 28480 1200-C62¢6
A7 MISCELLANEGUS PARTS

5040-6844 kY 1 EXTRACTOR=BOARD 28480 S040=-6844

5000-5043 [ PINiP.C. BOARD EXTRACTOR 28480 5000-9043

1251=-7204 4 1 CONNECTOR 20-PIN M DUAL INLINE 28480 1251=7204
AB 43592-60002 | 3 1 BOARD ASSEMBLY-YO DRIVER 28480 83592-60002
ABC1, 0lé0—-4084 B CAPACITOR-FXD ,IUF +20% S0VDC CER 284480 0160-4084
A3C2 0140=4339 [ 2 CAPRCITCR-FXD 100PF +5PF 200VDC CER 28440 0160-4389
A8C) Ol60-0181 4 1 CAPRCITGR-FAD .01UF :100 200V0C POLYE 28480 D160-0161
ASC4 0160-3879 7 CAPACITOR=-FXD ,0QlUP iZDl 100VDC CER 28480 0160=3879
AACS 0180-4389 & CAFPACITOR-FXD 100PF _tSPP 200V CER 20480 Cle0~4389
ABCS 0140-0575 4 CAPACITDR;PKD L047UF +20% S0VDC CER 28480 0160=3575
A3C7 al80-0118 1 CAPACITOR-FXD 6.8UF+10% 3I5VDC TA 56289 150D685X9035B82
ABCB 0180-0116 1 CAPACITOR=-FXD 5.8UF+10% 35VDC Ta 561289 150D685X503582
ABCSY 0180-2815 1 CAPACITOR-F X mnur:zun 10vDC TA 28480 0180-2815
ABCL0 0120-0116é 1 CRAPACITOR-FXD 6.8UF+10% 35VDC TA 56289 150D685X9023582
ABCL1 0L80-0218 [ CAPACITOR~FXD 22UF+10% 15VDC TA 55289 150D226X9015R2
ABCl2 0180-0574 3 CAPACITOR~FXD .0220p :ID\ l00vDC CER 28480 0160-0574
ABC13 0160-4084 a CAPACITOR-FXD ,1UF +20% SOVDC CER 28480 0160-40B4
ABCl4 0i60~3874 2 CAPACITOR-FXD 10FF E. SPF 200vDC CER 28480 0160-3874
ABCLS 0160~3878 6 CAPACITOR-FXD 1000PF +20% 100VDC CER 28480 0160-3878
ABCLlE 0140~3020 2 1 CAPACITOR-FXD 17QUF+10%& 50VDC TA 28480 Q180-3020
ABC1T 0180-0228 [ CAPACITOR-FXD 22UF+10% 15vDC TA 56289 150D226X9015a2
ABCLlE 0160-4084 -1 CRPACITOR-FXD .JUF-:ZOR 50vDC CER 28480 0l60-4084
ABCLlY 0160=3878 [ CAPACITOR~FXD 1O000PF +20% 100vDC CER 28480 0160-3878
ABC20 01380-2731 Q CAPACITOR-FXD Z.ZUFilﬁt 20VDC Th 28480 0180=-2731
ABC21 0140-2186 L] 1 CAPACITOR-FXD BOGUP:IDI agveC ThA 06001 69F 45557
ABCR1 1901-0%35 L] DIODE~SM SIG SCHOPTRY 28480 1901-0535%
ABCR2 1901=0539 k| DIGDE-SM SIG SCHOTTEY 28480 1901-0539
ASCRI] NOT ASSIGNED
ABCR4 1%01-4033 2 DIQDE~-GEN PRP 130V Z00MA DO~=7 28480 1401-0033
ABCRS 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
ABCRS 1901=-0033 2 DIODE-GER PRP 180v 200MA DC-7 28460 1501-0433
ABCR7 1901-0535 ] DIODE-SM 3IG SCHOTTRY 28480 1901-0535
ARCRE 1901-0033 2 DIODE~GEN PRP 1BOV 200MA DO-T 28450 1901-0033
ABJL NOT ASSIGHED
ABKEL 0490-0916 8 RELAY-REED 1A SOOMA 1l00VDC SUDC=COTL 28480 0490-0916
ABL1l 9140=0137 1 INDUCTOR RP=CH=-MLD 1MH 5% .2DX.450LG O=&0 28480 9140-0137

*Indicates factory selected value

See introduction to this section for ordering information
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Table 6-3. Replaceable Parts

Mode] 83592C

Reference HP Part |c| o Descripti Mfr
: : escription Mfr Part Number
Designation | Number |o{ 9t P Code
RBL2 9140-0137 1 INDUCTOR RP-CH-MLD 1MH 5% .2DX.45LG Qa0 28440 $140-0137
AL 08503-g0cel (9 COIL TOROID 28430 0850 3-80001
AGP2 NOT ASGIGNED
ABQL 1853-0281 9 TRAMSISTOR PNP 2W2907h SI TO=18 PD=400HW 04713 N2907A
A8Q2 1833-0281 9 TRANSISTOR PMP 2M2907A SI T0-14 2D=400MW 04713 ZN29QTA
ABQ1 1853-0044 2 2 | TRANSISTOR PNP SI TO-39 PD=ld FPw=200MHZ 28480 1853-0044
R8Q4 1853-c044 2 TRANSISTOR PNP SI TO-1§ BD=1W FT=200MHZ 26480 1853-pDad
ABRL 0757-0442 ] RESISTOR LOK 1% .125H P TC=0+100 24544 C4-1/8-T0-1002-2
A8R2 0633-0043 [ RESISTCR 1.96K 1% ,125W P TCw0+100 24546 C4-1/8-T0-1961-F
ASRI 0757-0458 7 RESISTOR S1.LK 1% .125W P TCaQ>100 24546 C4-1/8-T70-5112-F
ABRA 0757-0442 ] RESISTOR 10K 1% .125W P TC=0+130 24546 C4-1/8~T0~1002-F
ABRS 0757-0462 3 1 RESISTOR 75K 1% .125W F TC=0¥100 24548 C4-1/8-T0-7502-F
RARE 0698-0083 8 RESISTOR 1.96K 1% .125# F TC=0+100 24546 C4-1/8-TC~1961-F
ABRT 0698-0083 a RESISTOR 1.96K 1% .125K ¥ TC=0%100 24546 C4-1/8-T0-1961-F
RERE 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+100 24546 | Ca-1/B-70-1003-F
ABR% 0757-0442 9 AESISTOR 10K 1% .125W F TC=0%100 24546 | C4-1/8~T0-1002-P
ABR10 2100-0670 [ RESISTOR-TRMR 10K 10% C SIDE-ADT 17-TRN 32997 3292%-1-103
ASR11 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+100 24546 Co~1/8-T0-4641-F
ASR12 2100-3752 1 RESISTOR-TRMR 500K 104 C SIDE-ADT 17-TRN 28480 2100-3752
A8R13 0757-0460 1 1 | PESISTOR 61.9K 1% ,125W F TC=0+100 24546 C4-1/8=T0~5192~F
AdR14 07570442 9 RESISTOR 10K 1% .125W ¥ TC=g+100 24546 C4-1/8-T0-1002-F
ABRLS 06983452 1 1 RESISTOR 147K 1% .125W F TCaG+100 24546 C4-1/8-T0~1473=F
RBR1G 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+100 24546 €4-1/8-T0-1001~-F
ABRLT 0698-3456 5 1 RESISTCR 287K 18 ,125W F Cw=0+100 24545 | C4-1/8-TD-2873-F
A8R13 2100-3750 ] RESISTOR-TRMR 20K 108 C SIDE-ADJ 17-TRN 28480 2100-3750
AAR1Y 2100-3757 6 RESISTOR-TRMR 100 10% C SIDE-ADZ 17-TRN 28480 2100-3757
ABR2( 0699-0797 3 1 RESISTOR 7.65K .18 ,IW F TC=0+4 28480 0699-0797
ABR2L G698-6406 1 z REGISTOR A.54K .1v 14 P TO=0+4 23480 06986406
ABR2Z 2100-0545 4 AZSISTOR-TRMR 1K 10% C 3IDE-AD7 17-TRN 32997 328 2¢-1-102
A8R23 0699-0799 5 1 RZSISTOR 21.1K .1% .IW P TCa(+d 28480 0699-0799
A8R24 2100-3758 7 1 RESISTOR-TRMR 200 10% C SIDE=-ADJ 17~TRM 28480 2100-13758
ABR25 0699-0798 [ 1 REZISTOR 11.475K .1% .1W P TCa0+d 28480 0699-0798
A8R26 9757-0470 3 2 RESISTOR 162K 1% .125W ¢ TC=0+100 24546 | Cé-1/8-T0-1623-F
ASRZ7 9698-8489 4 2 | RESISTOR 15K .1% .1W F TCwO+d 28480 0898-B489
ABR2B a757-0442 9 RESISTOR 10K 1t .125W P TC=0+100 24546 C€4-1/8-TD-1002-F
ABR29 0757~0442 9 RESISTOR 10K 1% .125W F TC=0¥100 24546 C4-1/8-T0-1D03~F
ABRID a757=-0470 3 RESISPOR 162K 1% .123W F TC=0+100 24546 C4-1/8-TD~1623-P
ABR3L B757=0442 9 RESISTOR 10K 1% .125# P TC=0+100 24548 C4-1/8~T0-1002-F
ABRIZ 0757-0214 5 REEISTOR 1.21K 1% .125W F TC=0+100 24546 CA=1/8-TO-1211-F
ABRID DE9B=-3453 2 RESISTOR L3GE 1% 125§ F TC=0+I00 24545 C4-1/8-T0-1963-F
ABR34 HOT ASSIGHED
AR5 NOT ASSIGNED
ABR3G
ABR37*
ABR1A*
ABR39*
ABR4D 0638~848% 4 RESISTOR 15K .1% .1W F TCe0+d4 28480 0698-8489
A8R41 0698-8406 1 RESISTOR 8.54K .1% .IW F TC=0+4 28480 0698-6406
ASR42 0698-8472 H 1 RESISTOR 2,653K .1% .1W F TC=(+5 28480 0698-8472
ASR43 0698-640% 4 1 RESISTOR 1%,66K .1t .1W P TC=0¥4 18480 0698-640%
ABR44 2100-3161 € RESISTOR-TRMR 20K 1%  SIDE-ADJ 17-TRR 02111 43p203
ABRAS 0699-0518 [ 1 RESISTOR 11,4B9K LY .IW F TCeD+d 28480 0699-0518
ABRAE 1757-0416 7 BESISTOR 511 1% ,135W F TCs0+100 24546 C4-1/8=T0-511R~F
ABR4T 0757-0416 7 RESISTOR 511 1% .125W F TC=0+100 24546 Cd~1/8-T0-511R-F
ABR4B 0757-0416 7 BESISTOR 511 1% .125W F TC=0%100 - 24546 C4-1/9-T0-511R-7
hBR4% 0757-0438 3 REZTISTOR 5.iIK 1% ,125W F TC=0+100 24546 Cé~1/8-T0-5111-F
ABRSQ 0757-0438 3 RESISTOR 5.1i% 1% ,125W P TC=0F100 24546 C4=1/8-T0-5111-F
ABRS] 0757-0438 3 RESISTOR 5.11K 1% .125W P TCe0+l00 24546 | C4=1/B~TO-5111-F
ABRS2 0757-0180 2 1 RESISTOR 11.6 1% ,125W P TC=0+T00 28480 0757-0180
ASRS3 0638-3159 5 RESISTOR 26,.I% 1% .1325W F TC=04100 24546 | C&-1/B-TO-2612-F
ASRS4 0648-2958 2 RESISTOR S1IK 1% ,125W P TC=0+100 28484 0698-8958
ABRS5 2100-2517 4 1 RESISTOR-TRMR 50K 10% C SIDE-ADJ 1-TRM 30983 BET50%X503
ABRS56 0757-0438 3 RESISTOR 5.11K 14 .125W F TC=0+100 24545 CAd=1/8=T0=5111-F
A8R57 0757-0485 6 RESISTOR 100K 1% .125@ F TC=0+100 24546 C4=-1/8-TO-1003-F
ABRSH 0694-3457 6 RESISTOR 3L6K 1% .125H F TC=0%100 28480 0698-3457
ABRSY 0757-0442 9 RESTSTOR 10K 1% .125W P TC=0+1D0 24546 C4~1/8-T0=1002-F
ABRED 0653-0084 ] RESISTOR 2.15K 1% .125W F TC=0+100 24546 | C4-1/8-T0-2151-F
ABRGL G698-0084 ] RESISTOR 2.15K 18 .125W F TC=0+100 24546 C4-1/8-T0-2151-F
ABR62 0698-3455 4 RESISTOR 261K 14 ,125W P TCe=0+100 24546 C4-1/8-T0-2613%-F
ABRE3 0698~3152 ] L BESISTOR 3,.4BK 1% .125W F TCeD+100 24546 C4=1/8-T0-343L-F
RBREA 0757-0280 i REZISTOR 1K 1% .125W F TC=0+L00 24546 Cd-1/8-70-1901-F
RBRES 0698-3156 |2 BESISTOR 14.7K 1% .125W F TC=0+100 24546 Cd=1/B=T0~1472-F
RBREE 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+100 24546 £4-1/8-T0-1002-F
See introduction to this section for ordering information
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Model 83592C

Table 6-3.  Replaceable Parts

Repilaceable Parts

Reference HP Part |c Q Desctipti Mfr Numb
: A scription Mfr Part Number
Designation | Number |D ty P Code
ABRE? o0757-0250 5 RESISTOR 6.19K 1% .125W F TC-G:IDO 19701 MF4C1l/8-T0-51%1-P
ASRED NOT ASSIGNED
A8BRES NOT ASSIGNED
A8S1 31lo01-0471 B SWITCE-RKR DIP-RER-ASSY 10-1a .0S5A 30VDC 2B480 3101-0471
A8S52 3101-0471 8 SWITCH-RER DIP-RER-ASSY 10-1A .05A 30vDC 28480 3101-0471
RETPL 1251~5825 2 12 CONNECTOR 12-FIN M POST TYPE 28480 1251-5925
ASTP2 1251-5925 2 CONNECTOR 12-PIN M.POST TYPE 28480 1281-5925
ABTP3 1251-59258 2 CONNRCTOR 12-PIN M POST TYPE 28480 1251-5925
AATP4 1251-5925 2 CONNECTOR 12-PIN M POST TYPE 28480 1251-5925
ASTPS 1251-5825 2 CONNECTOR 12-PIN M POST TYPE 204840 1251-3592%5
ABTPE 1251-5925 2 CONNECTOR 12-PIN M POST TYEFE 28480 1251-5525
ABTF? 1251-5925 2 CONMECTOR 12-PIN M POST TYEE 28480 1251-5925
AGTPE 1251-5925 2 CONNMECTOR 12=-PIN M POST TYPE 28480 1251-5925
RABTPI 1231-592% 2 CONNECTOR 12-FIN M POST TYPE 28480 1251=58925
RETP1O 1251-592% 2 CONNECTOR 12-PIN M POST TYEE 28480 1251-5925
AATPL1 1251-5925 2 CONNECTCR 12-PIN M PDST TYPE 284BD 1251-5925
AOTP12 1251-532% 2 CONNECTOR 12-PIN M POST TYPE 28480 1251-5925
ABUL 1l810-0277 3 METWORE-RES 10-SIP2.2K OHM X 9 01121 210A222
ABU2 1810-0277 3 HETWORK-RES 10~5IP2.2KE OHM X 9 011zl 210m222
ABU3 15820-2024 k| IC DRVR TTL L8 LINE DRVR OCTL Q1295 GNTILS 244N
ABU4 1910-2024 k| IC DRYR TTL LS LINE DRVR OCTL 01295 EN74LS 244N
RAUS 1926-0471 2 IC OF AMF LOW-DRIFT TC-99 PKG 25480 1826-0471
ABUS 1826-0476 7 IC SWITCH AMLG B=DIP-P PKG 01235 TL601CP
RBU7T 1a20-1568 8 IC BPR TTL L3 pUS QUAD 01235 SRT4LS125AN
ABL3 1820=-1144 & 1C GATE TTL LS NOR GQUAD 2-INFP 01235 SNT4LSO02N
A3US l826-0180 1] IC TIMER TTL MONQ/ASTBL DL295 HESS55P
ABU10 1826~0753 3 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIF-C 04713 MCI4004RL
ASU11 1826=-0471 2 IC OP AMP LOW-DRIPT TO-99 PKG 28430 1826=0471
A8012 1826~-0758 a IC MULTIFLIER ANLG TO=100 PKG 28430 1826-0758
ABUO13 1B20-119% a IC *F TTL L5 D-TYPE PQS~-EDGE-TRIG COM 01295 SHTALS 174N
ABC14 1826~0752 2 IC COWV 12-B-D/A 16-DIP-C PEG 24355 AD75428BD
ABU15 1826—-0471 2 IC QF AMP LOW-CRIFT TO-99 PKG 28480 1826-0471
ABULG 1320~-1216 3 IC DCDR TTL LS 3=-TQ0=8-LINE 3-INP 01285 SNT4LS138K
ABU17? 1826-0T752 2 IC CONV 12-B-D/A l6~DIP=C PEG 2435s AD?5428D
AfOls 1826=0471 2 IC OP AMP LOW-DRIPT TD-9%9 PEG 28480 1825-0471
ABD1S 1826-0720 4 IC SWITCE ANLG QUAD l6~-DIP=-C PRG DEBRES SW-02F0Q
ABD20 1826~-0471 2 IC OP AMP LOW-DRIFT TO-%9 PEC 28480 1826=~0471
ABO21 1826-0471 2 IC OP AMP LOW-DRIPT TO=-09 PKG 28440 1826-0471
ABVRL 19020197 1 DIODE-ZNR B2V 5% PDuwlW IR=SUA 29480 1502-01%7
ABVRZ 1902-0625 0 3 DIODE-ZNR 1NB29 6.2V S& DO=7 Phm. 35§ 04713 1N829
ABVR3 1902-0625 0 DIODE-ZNR 1HB829 6.2V S4 DO=7 PDm,25W 04712 14829
ASVR4 1902-0625 1] DIODE=ZNR 1MB29 6.2V 5% DO=% PDm,25W 047131 Ng29
ASVRS 1502-3070 5 DIODE-ZNR 4.22V 5% DO=35 PD=.4W 28480 1902-3070
ASXAL 12.;00-0455 6 1 S0CKET-IC B~CONT DIP-SLDR 28480 1200-0455
AR MIBECELLANEOUS PARTS
5G40-5046 5 1 P.C. BOARD EXTRACTOR 28480 5040-6848
5000-90421 & PIN P.C. BOARD EXTRACTOR 28480 5000-9043
1200-Q173 5 5 INSULATOR-XSTR DAP=-GL 28480 L200-0173
1100-0171 L3 INSULATOR=-XSTR DAP-GL 284580 1200-0173
A9 83532-60087 (4 1 BOABD ASSEMDLY-DRIVERS INCLUDES PC BOARD 28480 83592-60087
€1, C2, VRl AND VR2
A1 Gl80-0291 3 3 CAPACITOR-FXD ].U'r:ll“ 3I5VDC TA 56289 1500105X3035A2
A9C2 0180-1735 2 1 CAPACITOR-FXD +220F+108 35VDC Ta 55289 150D0224X3035A2
ASQ1 1854=0080 8 1 TRANSISTOR NPN 3I TO-3 FD=l((0W FTm3MH2 28481 1854-0080
A9Q2 1855=0527 1] 2 TRANSISTOR MOSFET P-CHAN E-MODE TO-3 SI 04713 MTMZP4S
ASQ3 1855-0527 1] TRANSISTOR MOSFET P-CHAN B-MODE TO-3 SI 04713 MTHM2P45
AS04 1820-0434 1 1 IC 3109 ¥ RAGLTR TG=13 07263 LM3I09K
ASVR1 1902-0554 4 2 DIODE-ZNR 10V 5% PD=1W IR=10UK 23489 1902-0534
ASVYR2 1902-0554 4 RIODE-ZHR 10V 5% PDelW IRaloUA 28480 1902=-0554
R9Z1 0380-0322 -3 9 SPACER-RVT-ON .062-IN~LG .152-IN=-ID aeoQe ORDER BY DESCRIPTION
A9%2 0380-074% [ 1 STANDOPF~-RVT-ON ,187-IN-LG 6-32TED apogo QRDER BY DESCRIPTION
AST3 1251-2313 [ 1 CONNECTOR-SGL CONT SKT .04-IN-B5SC=52 RND 28480 1251-2313
ASZ4 081l-3650 3 1 28480 0B1-3650
A9Z5 9170-0847 3 1 CORE-SHIELDING 3EAD 02114 56=590-65/3B PARYLENE COATE
Ag9Ze 1200-0043 a 1 INSULATOR-KSTR ALUMINUM 28480 l200-0042
A9237 0340-0171 a 1 INSULATOR-BSAG DELRIN 28480 0340=-017L
ASZ8 1251-8551 [ 2 CONN RTNR CLIP 28480 1251-8551
A9Z9 83552-20082 |5 1 EXTRUSION-TRANSISTOR MOUNT 28489 83592=-20082
ASZl0 83159%=-20081 |4 1 BOX EXTROSIQN 284840 83592-20081

See introduction to this section for ordering information
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Replaceable Parts Model 83592C
Table 6-3.  Replaceable Parts
Reference HP Part |c Descripti Mfr
: : CQty scription Mfr Part Number
Designation | Numher |(C P Code
A9Z11 1251-8743 |8 1 | comi mOR 24 M2R 20480 | 1251-8743
Al0 83592-60075 |0 1 | BOARD ASSRMBLY-MOTHER 28480 | 83592-60075
Alecl 0160-387% |7 CAPACITOR-FXD ,0OLUF +20% 100VDC CER 20480 | 0160-387%
Al0C3 0160-387% |7 CAPACITOR-FXD ,0IUF ¥20% 10QVDC CER 284R0 | 0160-387%
A10C3 0160-3BT9 |7 CAPACITOR-PXD .OIUF ¥20% LOOVDC CER 28430 | 0160-3a7%
Alcca 0160-3878 |7 CAPACITOR-FXD ,QIUF ¥20% lLOOVDC CER 8480 | 0160-3873
Al0Cs 8160-3879 |7 CAPACITOR-FXD .0LUP ¥20% LOOVDC CER 28480 | 0160-3873
AloCE alec-3879 |7 CAPACITOR-FXD ,QIUF +20% L00VDC CER 8480 | o0160-3879
ALOCT 01s0-3879 (7 CAPACITOR-FAD .0LUP ¥20% 10OVDGC CER 28480 | o160-3879
AlocRl 1901-0033 |2 DIGDE-GEN PRP 180V 200MA DO-7 22430 | 1901-0033
AloJl 1251-5926 |3 CONNECTOR S0-PIN M POST TYPE 20480 | 1251-s9z6
AloT2 1251-8952 |7 1 | CONNECTOR 26-PIN M PGST TYPE 28480 | 1251-59s2
A1073 1251-3196 |5 1 | CONNECTCR 8-PIN M POST TYPE 20480 | 1231-3196
AL0T4 1200-0507 |9 7 | SOCRKET-1C 16-CONT DIP-SLDR 28380 | 1200-0507
A10TS 1200-0507 |9 SOCKET-IC 16-CONT DIP-SLDR 28480 | L200-0507
AlDI6 1250-0257 |1 2 | CONNECTCR-RF SMB M DC 50-0RM 28480 | 1250-0257
a1057 1281-8553  |§ 1 | CONN HDR 24 M2R 28480 | 1251-8553
ALOR1 0698-8812 |7 1 | RESISTOR 1 1a .125W P TC=0+10D 28480 | os9s-gai2
AlOW1 8159-0005 1] RESISTOR-2ERO OHMS 22 AWG LEAD DIA 28480 8159-0005
AL0MAL NOT ASSIGNED
A10%A2 NOT ASSIGNED :
A10¥A3 1251-1365 | 6 | CONNBCTOR-BC EDGE 22-CONT/ROW 2-ROWS 28480 | 1251-1365
ALONA4 1251-1365 |4 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 | 1251-1365
ALOXAS 1251-1365 |6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 8480 | 1251-1365
A10XA6 1251-1365 |6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 | 1251-1365
ALOXAT 1251-1365 |6 CONRECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 | 1251-1365
ALCRAS 1251-1365 |6 CONNECTOR-PC EDGE 22-CONT/ROW Z-ROWS 28480 | 1251-1365
ALAXA9 NOT ASSIGNED
AL0XAL0 1251-8551 {6 CONN RTNR CLIP 28480 | 1251-8551
AL0 NISCELLANEGUS PARTS

12851-111% |4 5 | POLARIZING KEY-PC EDGE CONN 28480 | 1251-111s
all 86222-60007 | 7 1 | CAVITY OSCILLATOR 28480 | 86222-50007
Allcl 0180-2216 | & 1 | cAPACITOR-PXD 350UF+75-10% LEVDC AL 56289 | 300157G016DH2
AllC2 0180-2144 |9 1 | CAPACITOR-FXD 2000F+75-10% 35VBC AL 56289 | 30D207G025DHS
alz 5086-7406 |1 1 | YIG TUNED MULTIPLIER 28480 | sose-7408
Al2 5086-6406 |9 1 | EXCHANGE 5086-7406 YPM 28480 | 5086-6406
AlZAL BOARD ASSEMBLY-YTM HEATER /0 Al2 AND

ROT SEPARATELY REPLACEABLE
ALZALCL 0160-2055 |9 4 | capACITOR-FXD .0lUP +BD-20% l0OVDC CER 26480 | 0160-2055
AlZAlC2 0160-2055 |9 CAPACITOR-FXD ,Q1UF +80-20% L0OVDC CER 28480 | 0160-2055
A12ALC3 01s0-0c4% |9 2 | CAPACITOR-FXD 20UP+75-104 50VDC AL 56289 | 30D206G050CC2
A1ZAICR] 1901-0033 |2 DIODE-GEN BRP 1BOV 200MA DO-7 28480 | 1d01-0033
ALZALIL 1200-0507 |3 SOCKET-IC 16-CONT DIP-SLOR 28480 | 1200-0507
A1ALT2- 1251-3172 |7 CONNECTOR-SGL CONT SKT ,03-IN-BSC-S2 RND § 28480 | 1251-3172
A12AL15
A12A1Q1 1853-0038 |4 2 | TRANSISTOR PNP SI TO-39 PU=1W FT=lqoMEZ 28480 | 1853-0038
ALZAIRL 0757-0465 |6 RESISTOR 100K 1% .125W F TC=0+100 24546 | Cd=1/8-TU-1003-F
AlZALR2 0757-0465 |6 RESISTOR 10CK 1% .1I5W F TC=07100 24546 | C4-1/8-T0-1003-F
A1ZAIR3 0757-C442 |9 RESISTOR 10K 1% .125% F Tc=0+T00 24546 | C4-1/8-TC-1002-F
Al2A1R4 0698-3162 |0 RESISTOR 46.4K 14 .125W F TCRO+100 24546 | C4-1/8-T0-4642-F
Al2n1RS 06B3-1555 |0 2 | RESTISTOR 1.5M 5% .25W FC TC=-930/+1100 oil2r | ceisss
AlZAIR6 0757-0447 |4 RESISTOR 16.2K 1% .125W F TCm0+100 za546 | ca-1/8-To-1622-F
AlZR1R? 0698-3154 |0 RESISTOR 4.22K 1N ,125W P TC=03100 24546 | ca-1/8-T0-4221-F
Al2ALRE 0757-0230 3 RESISTOR-THMR 10K 10% C TOP-ABJ 1-TRm 73138 | 8z2pRloR
A1ZALTPL 1251-060¢ |0 14 | CONNECTOR-5GL CONT PIN 1.14-MM-BSC-SZ 5Q | 28480 | 1251-0600
ALZALTP2 1251-0600 | @ COHNECTOR-3GL CONT PIN l.l4-MM-BSC-SZ SQ | 28430 | 1251-0600
AlZA1TP3 1251-060¢ |0 CONNECTOR-5GL CONT PIN 1.14-MM-BSC-SZ 5Q | 28480 | 1251-0600
AL1ZAITRA 1251-0600 |0 CONNECTOR-SGL CONT PIN 1,14-MM-BSC-S5Z SQ | 28480 | 1251-0600
AlZA1O0L 1825-0261 |8 IC OPF AMP LOW-HOISE TO-99 PXG 28480 | 1826-0261
See introduction to this section for ordering information
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Model 83592C Replaceable Parts
Table 6-3. Replaceable Parts
L. Mfr
Reference HP Part |c| o, Description Cod Mfr Part Number
Designation | Number (D ode
Al2alvRl 1902-0176 [ 2 DIODE~ZHR 47T¢ S& PD=1W IR=5SUA 28480 1902-0178
AlZA] MISCELLANEOOS PARTS
1205=-0011 L1} 2 HEAT 2INK TO-5/T0-39-CS 28480 1205-0011
1200-0173 5 INSULATOR-XSTR DAP-GL 28480 1200=-0172
12351-3172 T 28 CONNECTOR—-BGL COMT SKT .03-IN-BSC-S5Z RND 29480 1251-3172
Alld 5086-7137 7 1 OSCILLATOR 2.3-7.0GHZ 18480 5086-7337
Al3 5086-6327 5 1 BXCHANGE 5086-7337 OSCILLATCR 29480 5086=-6337
AL3EL S001-1559 5 1 INSULATOR 28480 5001=1559
al3al BD ASSY-OSCILLATOR BIAS P/0 Al3 AND NOT
SEPARATELY REFLACEADLE
A13A1C1 0160-0127 2 CAPACITOR-PXD IUF +20% 25VDC CER 28480 0l€0=-0127
AlIALICRL 1901=-6033 2 DIODE-GEN PRP 180V 200MA DD-7 28480 1901~0033
Al3IALIL 1200-0547 L] SOCEET-IC 16-CONT DIF-SLDR 28480 1200-0507
Al3alJ2 1250-0257 1 CONNECTOR=RF SMB M PC 50=-0HM 28480 1250-0257
AL3ALIR1*
Al3alR2w
Al3AlR3 9757=0279 ] 1 RESISTOR 3.16K 1% .125W F PC=0+100 245468 C4=1/8-T0=3161~F
ALl3AlR4 2100-2633 5 RESISTOR-TRMR 1K l0% C SIDE-ADJ LI-TRH 30983 ET50X102
AL3R1VR]1 1902=-0579 3 2 DIODE~ZNR 5.1V §5% PD=lW IRs=100A 28480 1902-057%
AL3RIVR2 1202-0579 3 DIODE-ZNR 5.1V 5% PD=1W IRw-10UA 28480 1962-0579
Al3A1VR3 1902-0197 1 DIODE-ZNR 82V 5% PD=1W IR=S5UA 28480 1902-0197
Ald 5086-7405 0 1 PONER AMPLIFIER (2.3-20.0 GHE) 28480 5036~7405
Ald 50866405 a 1 EACHARGE 50B85-7405 AMPLIFIER 28480 5086-5405
Al4RLl BD ASSY-AMP BIAS PART OF Ald AND HOT
SEPARATELY REPLACEABLE
AL4ALCL 0160-0174 9 CAPACITCR-PXD ,47UF +B80-20% 25VDC CER 28440 0150-0174
AL4R1C2 0180=1704 5 4 CAPACITCR=PXD 470F+10% SVDC Th 56289 15004 76X900682
AL4ALIC3 0l180-1704 5 CAPACITOR-FAD 47UF+10% 6¥DC ThA 56289 150D4756X9006B2
Al4AlCH 0180-029]1 3 CAPACITOR-FXD lUPiTO\ ISVDC TR 56289 150D0105%X9035A2
Al4AlCS 0180=-0291 3 CAPACITCR~FXD lUF+10% 359DC TA 56249 150D105X9035A2
AL4ARICHE 0186=-1704 5 CAPACITOR=FXD 47UF+10% 6VDC Th 56289 150DA75X300682
Al4AlCT 01B0=1704 5 CAPACITOR-FXD 47UF+10% 6VDC TA 56289 150D0476X900682
Al4anlls 0160-0174 9 CAPACITCR-FAD .47UF +80-Z0% 25VDC CER 28480 0l60-0174
AL4ALEL 1251-3172 7 CONNECTOR-3GL CONT SKT .03-IN-BSC-SZ RND 28480 1251-3172
AL4RIE2Z 1251-3172 ? CONNECTOR=5GL CONT SKT .03=-IN-BSC=-SZ RED 28484 1251-3172
Al4AlE] 1251-3172 7 CONNECTOR-SGL CONT SKT .01-IM-B3SC-5Z RND 28489 1251=-3172
Al4AlE4 1231-3172 1 CONNECTOR-SGL CONT SKT .03-IN-BSC-SZ BND 284810 1251-13172
AL4ALlES 1251-3172 1 CONNECTOR-SGL CONT SXT .03-IN-B5C-52 BEND 28480 1251=-3172
Al4ALES 1251-3172 7 CONNECTOR-SGL CONT SKT .03-IN-BSC-SZ RND 28480 1251-3172
Al4ALET 1281-31%2 1 CONNECTOR=SGL CONT SKT ,03=-IN-BSC-S5Z RND 28480 1251-3172
AL4AlEe 1251=-3172 7 CONNECTOR-SGL CONT SKT .03~IN-B5SC-5Z RND 28480 1251=-3172
AlL4AL1RS 1251-3172 7 COMNECTOR-SGL CONT SKT .03-IN-BSC-5Z RND 284489 1251-3172
AL4ALR10 1251=-3172 7 CONNBCTOR-SGL COMT SKET .Q3-IN-BSC-3Z RND 28480 1251-3172
Al4AIE]1 1251-3172 7 CONNECTOR-SGL CONT SKT .03-IN-B5C-5Z RND 28480 1251-2172
AL4A1E12 1251-3172 T CONNECTOR—SGL CONT SKT .023-IN-BSC-32Z RND 28480 1251-3172
Al4ALIL1 1200-0507 9 SOCRET-IC 16-CONT DIP-SLDR 28480 1200-0507
Al4AlQl 1854-0477 T TRANSISTOR NPN 2N2222A S§I TO-1§ PD«SOO0MW 04713 2N2222A
Al4A1Q2 1853-0213 T 1 TRANSISTOR PNP 2N4236 SI TO-5 PD=1W 04713 N4236
Al4R1R1 06989-3443 Q 1 RESISTOR 287 I% .125W F TC=0+100 245486 C4-1/B-TO0-2B7R-F
Al4ALR2 9757-0420 3 RESISTOR 750 1% .125W F TC=0+100 24546 C4-~1/8-T0-T51-F
Al4ALIR3 0698-3441 -3 3 RESISTOR 215 1% .125W P TC=0+100 24548 C4-1/B-T0-215R-F
Al4Al1R4 0698-3441 8 RESISTOR 215 1% .125W F TCa0+1Q0 24548 C4-1/8-T0-215R-F
Al4A1RS a757=-0280 3 RESISTOR 1K 1% .125W F TC=0+100 24546 C4=-1/8-T0=-1001-F
R14A1RG 0757-0198 2 1 RESISTOR 100 1% .5W P TC=0+100 28480 0757-0198
AlaAlR? a757-0417 B 2 RESISTOR 562 1% ,125H P TCw(0+10Q 24546 C4-1/8-T0=562R=-F
AL4ALRE 0757=-0400 9 2 RESISTOR 90.9 1% .125W P TC-‘E_-}_].OD 24546 C4-1/8-T0~30RI-F
Al4AlRY 0757=0400 9 RESISTOR 90.9 1% .125W F TC=0+4100 24546 C4=1/8=T0=30RI=F
AL4ALRLYD 1698-3441 ] RESISTOR 215 1% ,125H F TCa0+I00 24548 Cé-1/8-T0-215R-F
Rl4AlR11 FACTORY ADJUSTED; NOT REPLACEABLE
AL4AlR12 HOT ASSIGNED
AL4ALIRL3 FACTORY ADJUSTED; NOT REPLACBABLE
AldAlR14 FACTORY ADJUSTED; NOT REPLACEABLE
A14ALR1S FACTORY ADJUSTED: NOT REPLACEABLE
Al4AIR1S FACTORY ADJUSTED; MOT REPLACEABLE

See introduction to this section {or ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Model 83592C

Reference HP Part |c Q Descrinti Mfr
: : gscription Mfr Part Number
Designation | Number || “3tY p Code
Al4R1R17 NOT ASSIGNED
Al4AlR1D FACTORY ADJUSTED; NOT REPLACEABLE
AL4AIRLS 0757-0442 3 RESTSTOR 10K 1% .125W F TC=0+100 24546 | Ca-1/8-T0-1002-F
Al4alrzn HOT ASSIGNED -
A14A1R20 0757-0442 9 RESISTOR 10K 1% .125W P TCe0#100 24546 | C4-1/B=T0=l0D2-F
AL4AIR2L 0757-0442 9 RESISTOR 10K 18 .125W P TC=0+100 24546 | C4-1/8-T70-1002-F
AL4A1R22 0757-0442 9 RESISTOR 10K 1% .125W F TC=0Tl0d 24546 | Cd-1/8-To-l002-F
AL4A1RZ3 0757-0442 3 RESISTOR 10K 1% .125W F TC=0¥100 24546 | C4-1/8-70-1002-p
Al4alR24 0757-0442 9 RESISTOR LOK 1% .125W F TC«0%100 24546 | cC4-1/8-TO-1002-P
AMMALR25 NOT ASSIGNED
Al4ALR26 0757-0442 9 RESISTOR 10K 1% ,125W P TC=0+100 24546 | c4-1/8-T0-1002-P
A14A1R2T 0757-0417 8 RESISTOR 562 1% .1254 P TC«0+100 24546 | C4-1/8-T0-562R-F
AL4A1R28 0757-0403 2 RESISTOR 121 1% .125W F TCed=100 24546 C4—1/8~PQ=121R~F
A14a1R29 NOT ASSIGNED
AL4ALR30 0698=0084 9 RESISTOR 2.15R 1% .125W F TC=0+100 24546 | C4-1/8-T0-2151-F
Al4AIR3IL 0698-0084 9 RESISTOR Z.15K 18 .125¢ P TC=0+100 24548 | Cd=1/B-TH-3151-F
ALAALVRL 1962-0551 1 2 DIODE-ZNR 6.2V 5% FD=1W IRe1QUA 28480 1992-0551
AL4ALVRZ 1902-0029 8 1 | DIODE-2NR 12v 5% PO=1W IRwS50R 28480 1902-0029
Al4A1 MISCELLANEOUS PARTS
1200-0173 5 1 INSULATOR=-ASTR DAP GL 28480 1200-0173 .
0380-0322 5 8 | SPACER-RVT-ON .062-IH-LG ,152-IN-ID 0000 | ORDER BY DESCRIPTION
als 5086~7238 7 1 | pc xmtomm 20480 | S086-7238
Al6 5086-7339 5 1 | MODULAYOR/SPLITTER 28480 5006-7339
Al§ 5086-633% 7 1 | EXCHANGE $086-7339 MOD/SPLITTER 26430 5086-6339
alg 5086-7339 [ 1 | MODULATOR/SPLITTER 28480 50867339
ALGAL BOARD ASSEMBLY-MOD/SPLITTER PART OF Al6
AND NOT SEPARATELY REPLACEABLE
AlgalC) 0160-0174 9 CAPACITOR-FXD .47UF +80-20% 25VDC CER 28480 4160=0174
A16ALC2 0180-2602 It 2 | CAPACITOR-PXD 47UF+20% VDC TA 28480 0180-2602
A16ALC3 0180-2602 [ CAPACITOR-FID 4TUF¥20% GVDC TA 28489 0lR0-2602
ALGALTL 1200-0507 2 SOCKET-IC 16-CONT DIP-SLOR 28430 1200-0507
AL6ALT2 12514572 3 1 | CONNECTOR 2:0-PIN M PUST TYPE 28430 1251-4572
Al6ALOL 1854-0456 2 1 | TRANSISTOR NPN 51 PD=65W PTa3MHZ 01295 | TIPAlA
Al6ALG2 1854-0477 ? TRANSISTOR HPN 242222A 5I TO-18 PD=500MW 04713 MF2228
A1SAIR1 0698=-7231 2 1 | RESISTOR 619 1% .05W F TC=0+4100 24546 | C3-1/B-TO-619R-F
ALGR1R2 0698-7220 ] 1 | RESISTOR 215 1% .05W F T¢=0%100 24546 | C3-1/B-TO-2L5R-7
ALGAIR3 0698-7223 2 1 SESISTOR 287 1% .05W P TC=07100 24546 C3-1/B-TD-237R-F
Al6ALAE 2100-1738 ] HESISTOR-TRMR 10E 10% C TOP-ADJ 1-TEN 73138 B2PRICK
ALGALRS 0898-7260 7 RESISTOR 10K 1% .05¢ F TC=0+100 24546 | C3-1/8-Te-1002-F
A16ALRE 2100-1738 3 " RESISTOR-TRMBR 108 10% C TOP-ADJ 1-TRN 73138 82PRLOK
ALGALR? 0698-7260 1 RESISTOR 10K 1% .05 P 2Ce0+100 24546 | C€3-1/8-T0-1002-F
ALGALRE 0698-7244 7 1 | RESISTOR 2.15K 14 .05W P TC=0+100 24546 | €3-1/8-T0-2151-F
ALGALRY 0698-7272 2 1 | RESISTOR 34.8K 1% .05W F TC=0%100 24546 | C€1-1/8-T0-3282-F
A1BALR1D 0699=-7257 2 RESISTOR 7.SK 1% .05W F Tc=0+T0n 24546 | C3-1/8-T0-7501-F
Al6ALR11 0698-7233 4 RESISTOR 750 18 .05W P TC=0+100 24546 | CI-1/B=10=T50R=P
AL6R1VR] 1802=-0551 1 DIODE-ZNR 6.2V 58 PD=1W IRm10UA 26480 1902-0551
ALGAIVRE 1902-3171 7 1 | DIGDE=INR 11V 5% DD=15 BDm.4W TC=+,062% 2B480 1902-3171
AL16ALl MISCELLANEOUS PARTS
0380-0321 4 7 | SPACER-RVT-ON .125-IN-LG .152~IN-ID 00000 ) ORDER BY DESCRIPTION
1251-3172 7 5 | CONNECTOR-SGL CONT SKT ,03-IN-BSC-SZ RND 28440 1251-3172
0570-0034 9 1 | SCREW-MACH 4-40 ,25-IN-LG RD-HD=SLT 00000 | ORDER BY DESCRIPTION
D510-016D 6 1 | HNUT-BEX-DBL-CHAM 4-40-TED ,122-IN-THK 00GO0 | ORDER BY DESCRIPTION
AL7 5086-7217 2 1 | AMPLIFIRR .01-2,4 GHE 28480 5086=7217
al17 5086-6217 0 1 | EXCHANGE 5086-72L7 AMPLIFIER 28480 5086-6217
AlB S086-6219 2 1 | EXCHANGE S086-7219 MOD-MIXER 28480 5086—6219
a1 5086~7213 n 1 | mopuLATOR-MIXER 28480 5086-7213
A20 S086-7404 [ 1 | Y16 TUNED FILZER 28480 5086-7404
A20 5086-6404 ? 1 | EXcHaNGE s086-7404 28480 5086-6404
A20A1 BD ASSY-YTP HEATER P/0 A20 AND NOT
SEPARATELY REPLACEABLE
A20R1C1 0160-2055 ] CAPACITOR-FXD .01UF +80-20% 100VDC CER 25480 0160-2055
See introduction to this section for ordering information
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Model 83592C Replaceable Parts
Table 6-3. Replaceable Parts
. Mir
Reference HP Part |¢| qq, Description f Mfr Part Number
Designation | Number Code
AZDALC2 ¢l60-2055 9 CAPACITOR-FXD .QLUP +80-20% 100VDC CER 28480 0160=-2055
AZOALCY G180-004% 9 CAPACITOR-PXD 200F+75-10% SOVDC AL 56289 30D2065050CC2
AZOALCRL 1901-0033 2 DIODE-GEN PRF 1B0V 20U0MA DO-7 28480 1901-0033
AZ0ALT1 1200-0507 Ed SOCKET-IC 1&6~CONT DIP-3LDR 28480 1200-0507
A20ALY 2~ 1251-3172 7 CONNECTOR-SGL CONT SET ,03-IN-BSC-SZ RHD 284440 1251-1172
AZDALIS
AZ0A101 1853-0034 4 TRANSISTOR FNP SI TO-39 PD=1W PT=1(0MHZ 28480 1853-0038
AZ0AL1R1 0757-048% [ RZEISTOR 100K 1% ,125W F TC=0+100 24546 Cd-1/9-T0-1003-F
AZDALlR2 0757=-0465 § RESISTOR 100K 1% ,125W F TC=0+100 24546 C4-1/8-T0-1003-F
AZDALRI 0757=-0442 Ed RESISTOR 10F 1% ,125W F TC-U:IOO 24546 Cé~-1/8-TD-1002-F
AZ0ALR4 0698-31162 1] RESISTOR 46.4K 1% .125W F TC=(+100 24546 C4-1/8-TD-4642-F
AZDALRS 0683-1555 0 RESISTOR 1.5M 5% ,254 PC TC=-500/+1100 01121 CR1555
AZOAMLRE 0757=-0447 [ RBSISTOR 16.2K 1% .125% P TCe(+100 24546 C4-1/8-T0~1622-F
AZOALRT 0698-3154 [\ RESISTOR €.22K 1% .125W P TC=0+100 24546 £4-1/8-T0-4221-F
AZQALTPL 125L=-0600 0 CONNECTOR-SGL CONT PIN l.14-MM-BSC-5Z 5Q 284808 1251-0600
A20ALTRZ 1251-0600 0 CONNECTOR-SGL CONT PIN 1,14-MM-BSC-52 5Q 284B0 1251-0600
AZ0ALYP3 1251-0600 L) CONHECTOR~SGL, CONT PIN 1.14-MM-BSC-52 5Q 284E0C 1251-04040
AZDALTP4 1251-06Q0 b CONNECTOR-SGL CONT PIK 1.14-MM-BSC-5F S5Q 284B60 1251~0600
AZ0ALlU1 1826-0261 8 IC OpP AMP LOW=-NOISE TO-99 PEG 29480 1826-0261
AZOALVR1 1902=-0176 L] DIODE~ZINR 47V 5% PDalW IR=SOA 28480 1502-01%6
A20A1 MISCELLANECUS PARTS

1251~3172 7 L] CONNECTOR-SGL CONT SET ,03-IN=-BSC=5Z HMD 29480 1251~-3172

1205-0011 q 1 HBAT SINK TO=5/T0=39=C5 28480 1205-9011

1200-0173 s 1 INSOLATOR=-XSTR DAP-~GL 28480 1200=-0173
ATL 0960—-0638 [ 1 IBOLATCR-TH0 PCRT FRE( RARGE:2.0 TO 7.0 28480 0960-0634
CR1 BE290-8004% |5 1 LBHCD DETECTOR 28480 B85200-50045
CR2 1901-0033 2 DICDE-GEHW PRP 180V 200MA DO-7 28480 1901-0033
Cr3 1501-0033 2 DICDE-GEN PRF 130V 200MA DO=7 28480 1901-0033
oCl 5086-722D0 7 1 DIRECTIONAL DETECTOR 28480 5086=7220
DC2 0955-0148 2 1 DIRECTIONAL COUPLER .01-20,0 GHEI 28480 0955-0148
Mpl 9370-3023 3 1 KNHOB3/4 JGK .25-IN~-ID 25480 0370-3023
MP2 B83592-0001% |9 1 C B-FC 28400 83592-00019
MP3 3040-18695 1 1 WINDOW-DISPLAY 28480 4040-1695
NP4 83592-0001B |5 1 PRONT PANEL-DRESS 28460 83592-00018
NP5 5041-0285 6 1 EEY CAP-LITE 28480 5041-0285
MP§ NOT ASEIGNED
Mp? 5041-1926 4 1 REY CAP-SLOPE 28480 5041=1924
NP8 5041-1924 2 1 FEY CAP-POWER LEVEL 28480 5041-1924
MPY 5041-1925% 3 1 KEY CAP-POWER SWEEP 28480 5041-1925
MPlO 0050-2032 9 1 CASTING-AL PRAME (RR} 23480 q059=-2032
MPLll q050-2032 3 1 CASTING-AL FRAME (RR) 28480 0050-2032
MP12 Q050-2069 2 1 CASTING-AL HEAT SINK RAF 28480 q050-2069
MP113 HOT ASSIGMED
MPl4 83592-20086 | 9 4 SHIELD-REAR 28480 $3592-20086
HPlS 1400~-1095 6 4 CLIP-FASTENER .400 X .304 X ,090 HI; BE 28480 1440-10%%
Mplé 431525-20037 | 9 1 SHIELD-PRONT 28480 93525-20037
Mpl7 83592-240016 [ 5 1 SIDERAIL UPPER RIGHT 28480 83592-20016
Mpls 43592-20090 [ 1 1 CASTING-FRONT 28440 93592-2009¢0
MPl9 0510-1148 2 1 RETAINER-PUSH ON RB~TO=-SHFT EXT 28480 9514-1148
MpP20 93592-20017 |6 1 SIDERAIL DPPER LEFT 28480 831592-20017
Hp2l B83592-00004 |3 1 SHIELD-ISCLATOR 28480 83592-00008
Mp22 0050-20656 9 1 CASTING-AL HEAT SINK, RY 28480 0050-2066
MP23 23592-00006 | 1 1 BRACKET-ISOLATOR 28480 #3592-00006
Mpl4 935900013 | L BRACRET-DET/DC RET 28480 #3592-00013
Mp25S 43525-00010 | & 1 GUARD 28480 83525-00010
MP1§ L4€0=-1851 a 1 WIREFORM MUW BLK OXD 28480 1360-1851
Mp27 NOT ASSIGNED
Mp28 B3525-20033 |5 1 LATCH-ICREW 28480 B3525-20033
Mp28 3030-0007 5 1 SCREW=SET 4-40 .125-IN-LG SMALL CUP=-PT 00090 ORDER BY DESCRIPTION
MP29 B3525-20040 (4 1 LATCH 28480 B3525-20040
MP3D B3592=-00009 |4 1 BRACKET-COUPLER 28430 B31532-D000%
MP3l 83592-20018 (7 1 SIDERAIL-LOWER LEFT 2B480 B3532-20018
MP32 B3I592-20015 |4 1 SIDERAIL~LOWER RIGHT ZB480 83592+20015
MP3i3 B3592-00022 |1 1 WIRE HOLDEM 28480 B8is92-00022
MP34 B3592-Q00004 |9 1 BRACKET-BRMPLIPIER 28480 53532-00004
MP35 83592-00021 |0 1 PANEL~REAR 28420 B3592-00021

See introduction to this section for ordering information
*Indicates factory selected value
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Model 83592C

Reference HP Part |c Q Descrinti Mr
: . scription Mfr Part Number
Designation | Number [p| Y% p Code
MF36 5021-0906 6 1 BUSHING-PLASTIC 284840 5021-0996
Mp37 11869-20020 |4 L ALIGNMENT PIN 284840 11869-20020
MP38 6960-0002 4 1 PLUG-HOLE DOME-HD PCR ,5=D=HOLE STL 28480 59600002
MP33 £960-0003 5 1 PLUG-HOLE DOME-HD PCR ,75-0-{OLE STL 284840 §960-0003
Mp4d 83592-200381 |4 1 BOX-EXTRUS IQN 28489 B3592=20081
MP4L 93592-00024 |9 1 CORNECTOR MOUNT ASSEMELY TYRE-N 28480 83592-00020
Rl 0811-3650 ) 2 RESISTOR-MATCHED SET WIREWOOND CHASSIS 2e480 0811~3650
R2 DAL1~36%0 9 RESISTOR-MATCHED SET WIREWODND CHASSTS 28480 0411~ 3650
Wl 83592-20045 [0 1 CBL-RF COUPLER/QUTPUT 28480 83592-20045
w2 83%92-60021 |6 1 | CABLE COAX FXT/MTR ALC 28480 83552-6002L
W3 B3592-60025 |0 1 CABLE ASSY RIBEON PRONT PANEL 28480 83592-60025
W4 440373 83592-60082 |0 1 CABLE ASSY RIBBON RF SECTION 28480 83592-60082
WS B3592-60090 |9 1 CABLE COAX PULSE IN 28480 83892-60090
Wé BI592-60011 |6 1 CABLE COAX POLSE MOD 28480 83592-50011
W7 §1525-£0029 | 3 1 CABLE COAX VTUNE ZB4E0 83525-60029
L] 41592-60012 (5 1 CABLE COAX GRAY DETECTOR 28480 §3592-60012
LE] 83592-80015 (8 1 CADLE COAX BLUE FM 28480 83592-60015
wipg 93592-60016 |9 1 CABLE COAX, PURPLE, INT DET 0 28480 83592-600L6
Wil $1592-50020 |5 1 CABLE COAX, GREEN, FM IN 20480 83532-60020
W12 £3592-60011 | 4 1 CABLE COAX, BROWN, AM IN 28480 83592-60011
W13 B3%592-60014 |7 1 CABLE COAX, YELLOW, MOD 1 28480 £3592-60014
Wit 83592-60084 |1 1 CABLE COAX RIBBOM, RF SECTION 28480 #3592-60084
W15 BISS2-20047 2 1 CABLE-RF DC2/YTM 28480 83592-20047
W16 83592-20083 |6 L CABLE-RF AT1/YTM 28480 B31592-20083
Wit 83592-20038 |1 1 CABLE-RF PWR AMPL/AT1 20480 B3592-20038
Wlg 83592-20034 |7 1 CABLE-RF DC1/0K. RETURN 28480 83592-20034
Wig 83592-20097 |2 1 CABLE-KF A17/DC 1RETURN 28440 83592-20097
W20 83593-20085 |8 1 CABLE-RF Al6/Al4 28480 83592-20085
Wil 83592-20041 |6 1 CABLE-RF A16/R18 28480 83592-20041
w22 03592-2003¢ |3 1 CRBLE-RF AlL/A1A 28480 83592-20030
L FE] 83592-20031 fa 1 | CABLE-RF AlB/AL7 28460 83592-20031
wad 83592-20035 (5 1 CABLE-RF Al5/A12 28480 83592-200135
W25 51592-20036 (9 1 CABLE-RF Al3/AL6 28480 B3592-2003%
W26 83592-20092 |7 1 CABLE-RF AL6/T3 AUX QUTPUT 25480 83592-20092
W27 83592-50010 {3 1 WIRING HARNESS, RF SECTION 284B0 83592-60010
W2p 83525-60024 |8 1 CABLE ASSEMBLY POWER SUPPLY 23480 A3525-60024
w2y 8352550085 § 1 1 CABLE ASSEMBLY RIBBON-REAR CONN 25480 33525-60085
Wid 83592-20084 |7 1 CRBLE-EF TTM/SYTY 28480 83592-20094
w35 23592-20098 {2 1 CABLE-RF Al7/PL1 20280 23592-30098
wis 4087 93592-50083 | 0 1 CAHLE ASSEMBLY RIBBON-ALO/AS 29480 83592-60083
MISCELLANEOUS PARTS
5040=-0345 7 k] INSULATOR: COMNECTOR 29480 5040-0345
5061-1100 8 1 28484 5061-1100
1230-0118 3 s CONNECTOR=-RF BNC FEM SGL-HOLE-FR 50 OOM 28480 1250-0118
B&290-60005 | 7 1 CONNECTOR ASSEMBLY TYPE-N 268480 B6290-60005
oPTION 002
als 53995~60019 |5 1 ATTEWUATUR=55 DB (OPT. 002 ONWLY) 28430 83595-60019
AloMpl 83592-00010 |7 2 BRACKET-ATTERUATOR 18420 B3I592-00019
W15 83592-20048 |3 3 CABLE-RF DC2/¥TM (DELETE STD Wi5) 28480 B3532-20048
wan 83592-20050 (7 2 CARLE~RF A19/RF CUTPUT 28480 §35%2-20050
Wil 21592-2002% |0 2 CROLE-RP DC2/aL9 28480 B3592-20029
aPTION 004
43592-20062 |1 1 PLUG~HOLE FRONT (DELETE MP38) 28480 83592-20062
43592~ 20063 |2 1 PLUG-HOLE FRUNT (DELETE MP39) 28480 83592-20063
w2 83592-60086 |23 1 CABLE-COAX EXT/MTR ALC (DELETE STD W2) 2B4R0 83592-60086
CPT. 004
W15 83592-20048 |3 CABLE-RF DC2/YTM (DELETE STD W15} 28480 43592-20048
wa2 83592-20094 |9 2 CABLE-RF DC2/REAR PANKL K¥ OUTPUT 28480 83592-200%4
OPTION Q02 AND 004
ALY 83592-5001% |2 1 ATTEMUATOR-55DR 28440 B3592-60013
Al9MPL B1592~00010 |7 BRACKET-ATTENUATOR 28480 83592-00010
82592-20062 |9 PLUG-HOLE FRONT (DELETE MP33} 28480 B3592=20062
83592-20063 |0 PLUG-HOLE FRONT (DELETE MP3%) 28480 83592-20063
W15 #3592~20048 |3 CABLE~RF DC2/YTM (DELETE STD W15) 20480 83592-20044
LET] 83592-20050 |7 CABLE-RF Al9/RF QUTRUT 28480 8359220050
6-34 Se¢ introduction to this section for ordering infoermation
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Model 83592C Replaceable Parts

. Table 6-3. Replaceable Parts
Raference HP Part |c Q D A Mfr
: - escription Mfr Part Number
Designation | Number |0 ty P Code

w3l 81592-20029 | @ CABLE-R? DC2/Al9 28480 83592-20029

LEF] B3592-2009%4 | 3 CABLE-RF DC2/REAR PANEL Rf OUTPUT 28480 B1592-2009%4

LEE] B3592-20093 |8 1 CABLE-RF Al3/REAR PANEL RF OQUTPUT 28480 81592-20093

HARDWARE LOCATICHS

1 0520-0126 5 6 SCREW=-MACE 2-56 .125-IN-LG 100 DEG 28480 0520-0126

2 a520-0127 [ B SCREW-MACH 2-56 .lH8=-IN~LG PAN-HD-POLI 00400 ORDER BY DESCRIPTION
3 0520-016& 3 2 SCREW-MACH 2-56 ,375-IN-LG B2 DEG 00000 ORDER BY DESCRIPTION
L] 0624-0281 3 28 SCREW-TPG 4-20 .5-IN-LG PAN-AD-POZI 5TL 28480 0624-0281

5 2200-0101 (1] 5 SCREW-MACH 4-40 .1B3-IN-LG PAN-HD-POZI 20000 ORDER BY DESCRIPTION
6 2200-0103 2 10 SCREW=-MACH 4-40 .25-IN-LG PAN-HD=POZI 284840 22490=-0103

? 2200-0107 [ & SCREW-MACH 4-40 .375-IN-LG PAN-HD-pO%ZI 0000¢ ORDER BY DESCRIPTION
8 2200-0107 1 § SCREW-MACH 4-40 .3175-IN-LG PAN-HD-POII Dooog ORDER BY DESCRIPTION
9 2200-0113 4 a SCREW-MACH 4-40 .£25-IN-LG PAN-HD-2QII ogpooo ORDER PY DESCRIPTION
lo 2200-9164 5 2 SCREW-MACH 4~40 .188-IN-LG UNCT 32 DEG 00000 ORDER BY DESCRIFPTION
11 2200=-0166 7 2 SCREW=MACH 4~40 .312-IN-LG B2 DEG o000 ORDER BY DESCRIPTION
12 2360-0115 4 23 SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
11 231680-0117 6 k] SCREW-MACH 6-32 .37S~IN-LG PAN-HD=POZI 00000 ORDER BY DESCRIPTION

See introduction to this section for ordering information )
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Model 83592C

Manual Backdating Changes

SECTION Vil
MANUAL BACKDATING CHANGES

7-1. INTRODUCTION

7-2. This manual has been written for and applies
directly to instruments with serial numbers pre-
fixed as indicated on the title page. Earlier versions
of the instrument (serial number prefixes lower
than the one indicated on the title page) may be
slightly different in design or appearance. The
purpose of this section of the manual is to docu-
ment these differences. With the information pro-
vided in this section, this manual can be corrected
sothat it applies to any earlier version or configura-
tion of the instrument Later versions of the instru-
ment (serial number prefixes higher than the one
indicated on the title page) are documented in a
vellow Manual Changes Supplement.

7-3. Since there are no earlier versions of the
HP Model 83592C RF Plug-In, there is no
change information provided here. This manual
apphies directly to instruments with serial
numbers prefixed as indicated on the title page.
If your instrument serial number is different
than the one on the title page, it will be
documented in a yellow Manual Changes
Supplement. Complimentary copies of this
supplement can be obtained from your nearest
Hewlett-Packard Office. Refer to
INSTRUMENTS COVERED BY MANUAL in
Section I for more information about serial
number coverage.

7-1/1-2
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Service

SECTION VIl
SERVICE

8-1. INTRODUCTION

8-2. This section provides instructions for
troubleshooting and repairing the Model 83592C
Plug-In. Information includes circuit descrip-
tions, troubleshooting procedures, block
diagrams, schematics, and component location
maps for each PC board assembly.

Adjustments or repairs inside the
Model 8350A/B-83592C with the
top or bottom cover removed and
the AC power connected should be
avoided whenever possible. Any
procedure requiring a cover to be
removed from the instrument and
AC power connected to the main-
frame SHOULD BE PERFORMED
ONLY BY QUALIFIED SERVICE
PERSONNEL WHO ARE AWARE OF
THE HAZARDS INVOLVED. With
the AC power cable connected to
the instrument, the AC line voltage
is present on the terminals of the
line power module on the rear
panel, and at the LINE power
switch, whether the switch is ON
or OFF. The AC line voltage on
these terminals can, if contacted,
produce fatal electrical shock You
must also be aware that capacitors
inside the instrument may remain
charged even though the instrument
has been disconnected from its AC
power source.

After you have compieted a repair,
check the instrument carefully to
make sure all safety features are
intact and functioning, and that all
protective grounds are solidly
connected.

8-3. SERVICE SHEETS

8-4. Each service sheet pertains to a specific
assembly. They are arranged in assembly
number order. Table 81 provides a Service
Sheet Index.

8-5. Service sheets fold out and up to facilitate
access to reference material Block diagrams
appear on the fold-down apron. Component
location maps, PC board pin-edge connections,
and pertinent circuit information (e.g, wave-
forms) are found on the fold-up apron of the
service sheet, with the schematic directly below.
Circuit descriptions and assembly level trouble-
shooting are located on pages immediately
preceding the service sheets,

8-6. SCHEMATIC DIAGRAM NOTES

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

8-8. MNEMONICS

8-9. The Motherboard Wiring List (Service
Sheet AlQ) lLists alphabetically and defines all
Model 83592C signal mnemonics; references the
point-to-point distribution of each signal to and
from the PC board sockets and the cable
connectors on the A1) Motherboard assembly;
and identifies the signal source. This table is
located on the A10 Service Sheet

8-10. SERVICE AIDS

8-11. A small length of semi-rigid cable (83525-
20013) is included to monitor the output of the
YTM. Two Extender Cable assemblies, HP Part
Number 08350-60034 (64 pin) and 08350-60035
(17 pin), are designed to power the Plug-In when
it is removed from the Model 8350A/B sweep
oscillator for troubleshooting. These service aids
are recommended for convenience in servicing
the Model 83592C.
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Index of Service Sheets
Fig. Fig.
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Circuit Description/Troubleshooting Circuit Description/Troubleshooting
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A3 DIGITAL INTERFACE AB/A9 YO DRIVER/
REFERENCE RESISTOR
Circuit Description/Troubleshooting Circuit Description/Troubleshooting
Block Diagram 8-19 Block Diagram B-62
Component Locations 8-20 " A8 YO Dnver Component Locations 8-63
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Al6Al Component Locations 8-75
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RF Section Schematic 877
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Component Localions 8-80
Block Diagram 8-38 Wiring List — Table 8-15
Component Locations 8-39 Cable List — Table 8-16
Schematic 842
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Major Assemblies Locations 8-81
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BASIC COMPONENT SYMBOLOGY

R.LC

0 o0 % &

e
LR

- —

lll-

Resistance is in ohms,

inductance is in micro-
henries, capacitance is
in mierofarads, unless

otherwise noted.

Part of.

Indicates a factory sel-
ected component.

Panel Controi.
Screwdriver adjustment.

Ercigses front panet
designation.

Encloses rear panel
designation,

Circuit assembly border-
line,

Other assembly border-
line.

Heavy line with arrows
indicates path and dir-
ection of main signal.

Indicates path and dir-
ection of main feed-
back.

Earth ground symbol.
Assembly ground. May
he accompanied by a
number or letter to spec-
ify a particular ground.
Chassis ground.

Represents n number
of transmission paths.

Test Point: Terminal
provided for test probe.

 mw—

< ¢

A

& o® 7

Pin Edge Connector
output of PC board.

Indicates wire or cable
color code. Color code
same as resistor color
code, First number
indicatas base color,
second and third
numbers indicate
colored stripes.

Indicates shielding con-
ductaor for cables.

Indicates a plug-in
connection.

Indicates a soldered or
mechanical connection.

Connection symbol in-
dicating a male con-
nection.

Connection symbol in-
dicating a female con-
nection.

Resistor.

Variable Resistor,

General purpose diode.

Breakdown Diode: Zener

Light-Emitting Diode.

SCR {Silicon Controlled
Rectifier}.

G @

aNaY

/IS

JOIOIOION A

FET: Field Effect Tran-
sistor {(N-channel).

FET: Field Effect Tran-
sistor-Guarded gate- (N
channel).

Dual Transistor.

Transistar NPN.

Transistor PNP.

Electrolytic Capacitor.

Toroid: Magnetic core
inductor,

Operational Amplifier.

Fuse.

Pushbutton Switch.

Toggle Switch.

Thermal Switch.

Summing Point.

Oscillator;
RPG {Rotary Pulse
Generator).

Fan, Moator,

Toroidal Transformer.,

LOGIC SYMBOLOGY

AND Gate

0OR Gate

NAND Gate

12D
=D
D

NOR Gate
Exclusive OR Gate

Buffer/Amplifier

hLY

Inverter

Negatign symbal, Line is
active low.

Indicated edge-sensitive
input.

@

Figure 8-1. Schematic Diagram Notes (1 of 3)
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Model 83552C

INTEGRATED CIRCUIT SYMBOLOGY

Al14
wlox

e COMTAOL B1OCE

EWINLS

an-sn [

T

—RRER

<}__

Schmitt Trigger: The gate of the Schmitt
Trigger switches at different points for
positive - and negative-poing signals. The
ditference between the positive and neg-
ative thresholds is defined as hysteresis
voltage.

3-State Buffer: Three States:
Enable {EN} Input low: High impedence
output,
Enable input high: Output = 0 or
Output=1

Data Flip-Flop: Set {S) and Reset (R) are
asynchronous controls. Active S sets the
naninverting output high and the inverting
output (O—} low; active R resets both
outputs. When § and R are both inactive,
the outputs remain latched in the last
state. An active clock (-5 } enables the

0 input, at which time the naninverting
output = D, and the inverting output

Control Block: All cantrolling inputs {gates
clocks, inhibits, ete.) connect to the con-
trol hlock.

Elements: Can be one or mare of any logic
function (flip-flop, counter, gate, RAM,
etc.). Data inputs are on the laft side of
element, data autputs on the right.

Analog Switch: Cantrol lines 1 and 2
decode to select ene of four inputs. G1,
high=enable.

etr [

rT 17T

RFB

oe II

[N : 1) I2

v

TYYYYYY

AF - AFO23

Counter: Binary-weighted registers count
an the falling.edge of each clock pulse.
Active {high) R clears all ragisters.

Digital to Analog Converter (DAC):
Provides a scaled current putput (I 1
the product of V- and the fractional
binary input:

D,,277+D0,,277+ 0,273 + D217

The product of Ve 2nd complement of
the hinary input appears at I2.

Decoder: The logic states of the three sel-
ect lines A, B, and C, and the three enable
inputs (EN), determine which one of the
eight outputs will be decaded. The sel-
ected autput will be fow, while all others
are high.

Randam-Access Memory {RAM):

Binary addresses (AD to A9) access ane of
1024 registers in RAM. When G1 is high,
bits appearing at 00 to 03 will be written
to the addressed lacation (AD 10 AD),
When G2 is low, bits appearing at D0 ta
03 have been accessed from the addressed
location.

84

Figure 8!, Schematic Diagram Notes {2 of 3}




Model 83592C Service

FUNCTION LABEL ABBREVIATIONS

= Adder & Open Collector LED Light-Emitting Diode
-D— Amplifier/Buffar ‘_{—l_ Manostable Multivibrator MUX Multiplexer
/A Schmitt Trigger 8CD Binary Coded Decimal RAM Random-Access Memory
& AND CTR Counter REG Register
21 QR DAC [tigital-to-Analog Converter ROM Read Qnly Memory
=1 Exclusive OR FF Flip-Flop RPG Rotary Pulse Generator
XY  Encoder, Decoder o Input/Dutput

LINE LABEL ABBREVIATIONS

CK,C  Clock Input MS8 Mast Significant Bit T Trigger input {Manostahle)
g Data ar Delay Input {Flip-Flep) 1 Qutput WR Write

EN Enable T Not Q Complement of U +1 Count Up

F 3-State Enable input R Reset or Clear Input =1 Count Down

G Gating Input RD Read 38T 3-State {placed by function)
LSB L_east Significant Bit S Sat Input

Figure 8-1. Schematic Diagram Notes (3 of 3)
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8-12. A 44-pin extender board (HP Part No.
08350-60031) is available to allow access to
printed circuit board assembly components
while maintaining electrical contact with the
Plug-In. This and other service aids are
referenced in Section I, Table 1-3, of this manual

8-13. TROUBLESHOOTING

CAUTION

Improper methods of discharging
the —40 Volt supply may raesult in
damage to the instrument. Refer to
the Model B350A/B sweep oscil-
lator operating and service manual
for thess procedures.

8-14. Troubleshooting is generally divided into
two maintenance levels in this manual The first
level isolates the problem to a circuit or assembly.
SELE-TEST (described in paragraph 8-16)
together with the Overail Block Diagram and
Troubleshooting hints, helps to isolate the
problem source to a particular assembly.

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

" Model 83592C

8-16. SELF-TEST

8-17. Model 8350A/B software provides micro-
processor and operator-initiated checks. These
checks verify the proper functioning of the
majority of the Model 8350A/B and Model
83592C digital circuitry and some of the analog
devices.

8-18. Whenever the Model 8350A/B is powered
ON, or the front panel [INSTR PRESET] push-
button is pressed, instrument SELF-TEST is
initiated. Instrument SELF-TEST checks a
number of circuits in both the Model 8350A/B
and the Model 83592C. If a failure in the Model
83592C is detected during SELF-TEST, error
code EQOL will be displayed. Table 8-2 lists other
error codes associated with the Model 83592C
Plug-In.

8-19. If the front panel displays an error code,
refer to the Overall Block Diagram and Trouble-
shooting section. This section will help the
operator to define the troubled area

8-20. OPERATOR-INITIATED TESTS

8-21. The Model 8350A/B microprocessor
services several operator-initiated tests of the
Model 83592C to check functions which are not
exercised during SELF-TEST. The tests may be
initiated by making the appropriate key entry
indexed in Table 8-3,

Table 8-2. Error Codes Associated with 83592C

Error Code Lircuit Tested
E001 Addresses Model 83592C ROM and reads Checksum back to Model 8350A/B.
E050 Erroneous Front Panel Pushbutton Flag
EOS51 Erroneous Front Panel Pushbutton Code received by Model 8350A/B Microprocessor.
E052 Checks for Timer Failure in A3.
E033 Checks PIA circuits in A3.

NOTE
Error Codes EDB0 through E099 are reserved for tha RF Plug-Ins. However, not all are used.
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Table 8-3. Operator Initiated Self Test Routines Availuble

Data Entry Tast Assembly* Test Point

SHIFT 50 Power Level DAC Ad AdTP2

SHIFT 51 Power Sweep DAC AS A5TP8

SHIFT 52 Scale/Offset DACs A7, AR ATTPL, ATTP9, ARTP2, ASTP3

SHIFT 53 Address Decoder; check major A7, A8 A3U6, A3UT, A319, A3U13
address decoder lines.

SHIFT 53 Address Decoder; checks individual A4 thru A8 Address Decoders
board address decoders.

SHIFT 55 Interrupt Cantrol A3 A3TH4 pin 38

SHIFT 36 Bandswitch DAC Ab AHTPI

*Refer 1o troubleshooting procedure of the appropriate assembly for waveforms and detailed procedures.

8-22. Access to most of the Model 83592C
digital circuitry can be achieved through local
programming with the following key entry
commands:

Function Key Entry
Hex Address Entry [SHIFT] [0] [O0] [M1]*
(eater hex address)
Hex Data WRITE [M2] (enter data: two hex
digits)
Hex Data READ [M3]

Hex Data Rotation Write  [M4]
Hex Addressed Fast Read [M5]

*To address a different location, press M1 and enter the
new address. or use the increment keys [ 4 4] to step to
the new address.

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, circuit descriptions
usually include Address Decoder Tables to
define the addresses used on that particular
assembly.) Hex address entry must be made
prior to any of the following

NOTE

Before addressing a Model 83592C
component, determine whether or
not the Model 8350A/B micro-
processor can READ or WRITE to
that particular device. The majority
of Model 83592C digital chips do
NOT have both READ and WRITE
capabilities.

HEX DATA WRITE, [M2], allows the
operator to write any combination of hex
data bytes to the addressed device. The
outputs can then be checked to see if the
device is functioning properly.

HEX DATA READ, [M3], atlows the
operator to read the outputs of an addressed
device,

HEX DATA ROTATION WRITE, [M4],
strobes a ‘1’ (high state) through a column
of zeros (low states) to the addressed device.
In effect, Hex Data Rotation Write is a
rapid WRITE mode, exercising the addres-
sed device in real time. The microprocessor
inputs the data continuously, without
servicing interrupts from the rest of the
instrument Latch enable lines, inputs, and
outputs can be checked in this mode.
Figure 8-2 illustrates the appropriate wave-
forms.

HEX ADDRESSED FAST READ, [M5],
provides an operator-initiated check for
verification of the data bus, in which the
addressed device is clocked in real time
Latch outputs can be traced from the
onboard location back through the data
bus to the microprocessor. At each buffer,
verify TTL level response to the enable
pulse. Enable line waveforms are shown in
Figure 8-3.

8-23. HEXADECIMAL

8-24. Hexadecimal is the number system used
to locally address the Model 8350A/B and

8-7
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Table 8-4. Hexadecimal Equivalents

Hexidecimal Binary Decimal
0 0000 0
1 0001 1
2 0010 2
3 0011 3
4 0100 4
5 010t 5
6 ot10 6
7 o111 7
8 1000 8
9 1001 9
A 1010 10
b 1011 11
C 1100 12
d 1101 13
E 1110 14
F I 15

Model 83392C logic components. Available

operator initiated self test routines are indexed
in Table 8-3.

8-25. The hexadecimal system uses 16 digits: 0
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 easier. Tabie 8-4
provides hexadecimal conversions to binary and
decimal equivalents,

8-26. When the Model 8350A/B is in the Hex
Data WRITE mode (refer to paragraph 8-22),
several front panel keyboard pushbuttons
convert to hexadecimal digit entries. The hex
numbers assigned to the DATA ENTRY keys
are shown in Figure 8-4.

8-27. RECOMMENDED TEST EQUIPMENT

8-28. Test equipment required to maintain the
Model 83592C is listed in Section I If the
equipment listed is not available, equipment
that meets the minimum specifications shown
may be substituted

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

8-31. This instrument may be quickly repaired
by replacing a defeclive module with a restored-

Service

exchange module. To support the module repair
concept, Hewlett-Packard has set up a module
exchange program.

8-32. The procedure for using the module
exchange program is given in Figure 8-5. When
yvou locate the defective module, order a
replacement module through the nearest
Hewlett-Packard sales office. The restored-
exchange module will be sent immediately
directly from a customer service replacement
parts center. When you receive the exchange
module, return the defective module in the same
special carton in which the exchange 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 to return the defective
module to Hewlett-Packard, or if you are
ordering a module for spare parts stock, etc,
order a new module using the new module part
number listed in Table 6-3.

8-34. The Hewlett-Packard module exchange
program allows you to obtain a fully tested and
guaranteed restored-exchange module at a
reduced price. (The reduced price is contingent
upon return of the defective module to Hewlett-
Packard.) Assemblies available for module
exchange are listed in Table 6-1.

H
=]
»
m
z
S
=
b1

[E8) /C
= &
= L
[ \
A b

Figure 8-4. Hex Eniry Keys
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Model 83592C

service.

Locate defective assem-
bty using troubleshoot-
ing procedures and
service sheets in this
manual.

Is a reptacernent assem-
bly on hand?

NO

Order rebuilt exchange
assembly from HP. Refer
to the replaceable parts
section for part numbers.

Swap replacement
assembly and defective
assembly.

Return defective assem-
bly to HP.

*HP pays postage an boxes mailed in U.S.A.

YES

Install the replacement
assembly. Keep the
defective assembly for
return to HP.

Order rebuilt-exchange
assembly from HP. Refer
to the replaceable parts
section for part numbers.

A 4

Put rebuilt-exchange
assembly in spares
stock.

Return defective assem-
bly to HP.

Use this fasy, efficient, economical methed to keep your Hewlett-Packard instrument in

Rebuift-exchange assemblies are
shipped individually in boxes like
this. In addition to the circuit assem-
bly, the box contains:
Exchange assembly failure report
Retum address label

Open box carefully - it will be used to
return defective assembly to HP.
Compiete failure report. Place it and
defective assembly in hox. Be sure
to remove enciosed return address
label.

Seal box with tape. Inside U.S.A",
stick preprinted return address label
aver label already on box, and return
box to HP. Cutside U.S.A., do not
use address label; instead address
box to the nearest HP office.

Figure 8;5. Module Exchange Program
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Figure 8-6. Rear Panel Connector Alignment

8-35. Replacing YO A13, YTM A12, YTF
A20, YO Driver A8, or YTM/YTF Driver A7

8-36. Each YIG Oscillator (YO), YIG Tuned
Multiplier (YTM), or YIG Tuned Filter (YTF)
requires a unique set of resistars to be installed
on its respective driver board (A7 or AS8) for
proper YIG coil drive. The values of these
resistors are documented on labels attached to
the side of the Model 83592C near the RF
Section. If the driver assembly (A7 or A8) is
replaced, the resistor header containing these
resistors must be installed on the new board
Also, if the YO, YTM or YTF is replaced, the
resistor header shipped with the YO, YTM, or
YTF must be installed on the dnver board in
place of the old resistors. (In some cases, some
or all of the resistors may be deleted, depending
on the drive requirements of the individual YO,

YTM, or YTIF.)

8-37. Rear Panel Connector Replacement

8-38. When replacing rear panel connector P1,
connector P2 also must be partially removed to
remove Pl from the rear panel casting

8-39. When rear panel connectors P1 and P2
are reassembled into the casting, alignment is
very critical to ensure proper interface with the
mating Model 8350A/B connectors. Align the
center of the attaching bolts with a steel rule and
tighten in place in accordance with the place-
ment drawing in Figure 8-6.

8-40. AFTER-SERVICE PRODUCT SAFETY
CHECKS

8-41. Visually inspect the interior of the
instrument for any signs of abnormal internally
generated heat, such as discolored printed circuit
boards or components, damaged insulation, or
evidence of arcing Determine and remedy the
cause of any such condition

8-11
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8-12

Model 83592C RF PLUG-IN OVERALL BLOCK DIAGRAM DESCRIPTION

The operating principles of the Model 83592C Plug-In are described in two levels. The
Functional Block Diagram Description describes major functional areas of the instrument
The Overall Block Diagram Description discusses the theory in greater depth, and outlines
the breakdown of functions among the various instrument assemblies.

FUNCTIONAL BLOCK DIAGRAM DESCRIPTION

The Model 83592C Plug-In, used with the Model 8350A/B sweep oscillator, covers the 0.01 to
20 GHz frequency range in five bands with +10 dBm of leveled RF power from .01 to 2.4
GHz, +6 dBm from 2.4 to 18.6 GHz and +4 dBm from 18.6 to 20.0 GHz In addition to
internal leveling external detectors or power meters can be used to level the RF power.
Furthermore, the Model 83592C can sweep power proportional to cither frequency or
sweep.

The Model 83592C can be broken down into four functional sections:

® Digital Control and Front Panel

®  Frequency Control

® Power Control (ALC)

® RF Section

The functional description for each of these four functions is described briefly below.
Digital Control/Front Panel

The entire Model $3592C is digitally controlled by the Model 8350A/B microprocessor. It
must be emphasized that nearly all functions are commanded by the Model 8350A/B: very
few activities take place without microprocessor intervention.

The Digital Control section of the Model 83592C is the focal point of all communication
between Plug-In and mainframe. It receives commands ordered by the microprocessor
through the Model 8350A/B’s instrument bus. Once in the Model 83592C, these commands
are decoded and routed to the appropriate part of the Plug-In to control virtually every
capability. The Digital Control section also contains a block 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 the rest of the Plug-In. It receives and stores information to be presented by the
numerical display or annunciators through the Digital Control block, and continuously
refreshes the display. It also receives the users commands through the front panel
pushbuttons and Rotary Puise Generator (RPG), and sends them back through the Digital
Control block to the Model 8350A/B microprocessor. Certain analog signals, such as FREQ
CAL, pass through the Front Panel Interface directly to the appropriate part of the Model
83592C.

Frequency Control
The Frequency Control block is responsible for converting the tuning ramp (VTUNE) from

the Model 8350A/B sweep oscillator into drive currents for controlling the YIG Oscillator
(YO), YIG Tuned Multiplier (YTM), and YIG Tuned Filter (YTF). The tuning voltage is

Model 83592C
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offset, scaled, and buffered to provide a buffered tuning voltage for the YO, YTM and YTF
drivers. The three drivers each digitally scale and offset the buffered tuning voltage
(BVIUNE) to yield tuning voltages that enable both the YTM (which is basically a
harmonic generator followed by a tunable bandpass filter) and the YTF (a tunable
bandpass filter) to track the YO fundamental frequency or one of its harmonics (Bands 2
and 3 use the second and third harmonics of the YO). Each driver develops a delay
compensation signal that is summed with the scaled tuning voltage on each driver to
compensate for delay in the YO, YIM, or YTF. Lastly, low-frequency components of
external frequency modulation (FM) are filtered and also summed in to produce total YO,
YTM, and YTF control voltages. However, the YO, YIM, and YTF are current-controlled
devices, so Current Drivers convert the control voltages to drive currents for the YO, YTM,
and YTF.

The high-frequency FM components cannot be summed in with the drive currents due to
the limited dynamic response of the YO, YIM and YTF. The YO contains a separate coil
that allows smaller yet faster frequency modulation. The amount of deviation is limited and
is within the bandpass characteristics of the YITM and YTF, so the YIM and YTF do not
require any frequency control for high-frequency modulation.

The Sweep Interrupt block monitors the tuning voltage (VTUNE) when the Model 83592C is
performing a sweep requiring more than one band. When a tuning voltage corresponding to
the end of a band is sensed, these circuits temporarily stop the sweep ramp and interrupt the
Model 8350A/B microprocessor. The microprocessor then prepares the Plug-In for the new
band, including new scaling and offset values, and continues the sweep.

Powar Leveling (ALC)

The Power Control circuits determine the RF output power level, and ensure that the power
is constant across the sweep. A feedback loop detects the RF power level, compares it with a
reference voltage, and adjusts modulators in the RF path to correct for amplitude errors.

The power level is digitally programmed from the Model 8350A/B sweep oscillator. A scaled
sweep ramp to provide the power slope or power sweep function is added, yielding a
reference power level

RF detectors provide a voltage proportional to the actual RF power level This is compared
to the desired reference power level voltage to produce an error voltage. The error is then
amplified to drive RF modulators and correct the output power level

RF Section

The RF Section includes the high-frequency microcircuits and their bias components which
produce and amplify the RF output.

The 0.01 to 20 GHz frequency range is covered in four bands. The YIG Oscillator (YO) is
the tunable source for all bands. The upper bands (Bands 1 through 3) are obtained by
amplifying the direct YO output and then generating harmonics in the YTM. The YTM
contains a tunable bandpass filter that is tuned to the desired RF output frequency. As a
result, the YTM passes the desired RF output frequency and rejects unwanted harmonics.
The YTF sclects the output from one of two different paths. It provides additional filtering
after the YTM for bands 1 to 3 to reduce harmonic output considerably.

Band 0 uses a fixed 3.8 GHz oscillator to mix down the YO output, covering the 0.01 to 2.4
GHz frequency range. The low pass filter FLI reduces harmonic output of the Al7
amplifier. When Band 0 is selected, the YTF provides a through path for the 0.01 to 2.4 GHz
RF.
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Two directional couplers with detectors sense the RF power level and send a voltage to the
ALC circuits for power leveling.

In Option 002 instruments, a programmable step attenuator is included to provide up to —55
dB of additional output power control range.

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

The A3 Digital Interface assembly acts as the Model 83592C's distribution center, receiving
digital commands from the Model 8350A/B sweep oscillator and routing them to the
appropriate assembly within the Plug-In.

The Buffer receives the digital control (including timing), data, and address signals from the
Model 8350A/B sweep oscillator's Instrument Bus. The control and address lines are uni-
directional and pass only to the Plug-In, whereas the data lines are bi-directional and carry
information both to and from the Plug-In. A single buffer returns the Plug-In flag (L
PIFLG) to the Model 8350A/B, indicating that a Plug-In front panel key was pushed.

The Address Decoder provides the major control lines which eventually direct data to the
correct part of the Plug-In. Address and control lines are decoded to produce enable lines:
two for ROM, three for the Configuration Switches/Interrupt Control, five for the Front
Panel, and two for the remainder of the Plug-In assemblies.

The ROM (Read Only Memory) stores program software and constants used by the Model
8350A/B microprocessor while executing routines dedicated to the Plug-In. Two address
decoding lines, plus address lines, select the byte of data to be sent back the the Model
8350A/B.

The Configuration Switch/Interrupt Control circuits serve a dual purpose. The Configu-

. ration Switch encodes information about the plug-in options used, and certain user-

8-14

defined parameters. During INSTR PRESET and power-on, the switch positions are read by
the Model 8350A/B microprocessor, then used to configure the Model 83592C according to
the parameters selected. As Interrupt Control, the circuits monitor the L SIRQ line, and
send an interrupt (L PITRQ) to the Model 8350A/B to begin each bandswitch. During a
bandswitch, the Interrupt Control is programmed to count down time intervals specified by
the microprocessor. At the end of these intervals, the L PIIRQ line is again activated to
notify the Model 8350A/B that the time interval has elapsed.

The RF Plug-In Interface buffers the data and address lines for use thoughout the rest of the
RF Plug-In. The data bus is bi-directional, so that the Model 8350A/B can read information
from the A2 Front Panel Interface, A6 Sweep Control, A7 YTM/YTF Driver, and A8 YO
Driver assemblies. The control lines, which complete the internal bus, come directly from
the Address Decoder. This internal bus sends control messages and data for DACs to digital
interface circuits on each assembly. These digital interface circuits are essentially buffers
between the digital and analog circuits.

A2 Front Panel Interface, A1 Front Panel
NOTE

Due to their strong functional interrelation, the A2 Front
Panel interface and A1 Front Panel assemblies are discussed
together.
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The A2 Front Panel Interface and Al Front Panel assemblies are primarily responsible for
displaying the status and power level of the Plug-In, and transmitting pushbutton and RPG
commands back to the Model 8350A/B sweep oscillator for processing. Front panel analog
adjustments, and the analog 1V/GHz rear panel output, are also processed on these
assemblies,

The Keyboard/Display Interface performs two functions. As a Keyboard Interface, it strobes
the columns of the Pushbutton Switch Matrix, while sensing the row lines. When a key is
pushed, the row line tracks the strobed column line corresponding to that key. The
Keyboard Interface detects this, sets the FLAG line to alert the microprocessor, and
transmits the encoded data back to the Model 8350A/B for processing, As a Display
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 inside the
Display Interface is buffered to drive the segments. The scanning is done at a fast rate to
avoid flickering,

The Annunciator Interface stores data to drive the LED Annunciators that display the
status of various functions. However, the Unleveled annunciator is not digitally controlled,
but is driven from a separate Unleveled circuit which monitors the ALC assembly.

The Power Control Interface digitally controls several functional areas. Three of the lines
are buffered by the Attenuator Control which operates the Al9 Step Attenuator in
instruments equipped with Option 002. The RF On circuits control the biasing for the Al3
YIG Oscillator and the Al7 Amplifier. When the RF is turned off the bias to these
assemblies is removed, shutting off the oscillator and amplifier for minimum RF output

The Frequency Tracking Amplifier and 1V/GHz blocks are the only active analog circuits
on the A2 and Al assemblies. The Frequency Tracking Amplifier monitors the YTF DRIVE
V. a voltage proportional to the RF output frequency. Its output tracks the RF output
frequency, and is used to compensate for frequency-dependent non-linearities in the ALC
loop. The 1V/GHz circuit further processes this signal to produce a rear-panel output
supplying 1 Vdc per GHz (to 18 GHz) of output frequency for use with external
equipment.

Miscellaneous front panel controls must pass through the Al and A2 assemblies. The RPG
produces pulses when rotated, and sends them directly back to the Model 8350A/B sweep
oscillator to be decoded and processed to adjust the power or fine-tune the YIM and YTF
bandpass frequencies. The FREQ CAL adjustment is used to fine-tune the Band 0 output
frequency to correct for drift or error in the A1l Cavity Oscillator frequency. The EXT/MTR
ALC CAL adjusts the absolute power level when external detector or power meter leveling is
used The FILTER PEAK adjustment fine tunes the YTF tracking.

FREQUENCY CONTROL

The Frequency Control section of the Plug-In is responsible for determining the actual RF
output frequency. Based on the tuning voltage VIUNE and digital data, the correct drive
currents arc developed for tuning the Al3 YIG Oscillator, Al2 YIG Tuned Multiplier, and
A20 YIG Tuned Filter. Frequency Modulation (FM) is also processed in these circuits.

A6 Sweep Control

The A6 Sweep Control assembly scales and offsets the tuning voltage from the Model
8350A/B sweep oscillator to provide a series of 0 to —10V ramps (one ramp for each band)
during a multiband sweep. For single band sweeps, the A6 Sweep Control assembly just
buffers and inverts the 0 to 10V VTUNE ramp from the Model 8350A/B.
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The Bandswitch Comparator and Sweep Control/Interrupt Logic sections monitor the
buffered tuning voltage. When the sweep ramp requires a change of band, this circuit issues
“stop sweep” and blanking pulse requests. At the same time, an interrupt is sent to the
mainframe through the A3 assembly, requesting service for the bandswitch. After this point,
the microprocessor completes the bandswitch sequence through the Sweep Control
circuits.

SRD Bias circuits control Step Recovery Diode (SRD) biasing. The PIN SW output controls
a PIN diode switch in the YTF to select either a through path for Band 0 or YTM/YTF
operation for Bands 1 through 3. The SRD BIAS output optimizes the SRD biasing for the
frequency band of operation.

A8 YO Driver, A9 Referance Resistor Assembly

The A8 YO Driver assembly scales and offsets the bufifered tuning voltage from the A6
Sweep Control assembly and converts it to a current for controlling the Al3 YIG Oscillator
(YQ) frequency.

The buffered tuning voltage BVTUNE is scaled, offset, and summed with various correction
signals to produce the tuning current for the A13 YIG Oscillator. The scaling and offsetting
are used to change the frequency range of the YIG Oscillator depending on the band of
operation. For each band, the 0 to 10V ramp must tune the YIG Oscillator over a different
frequency range as shown in Table 8-5.

Table 8-5. YO Frequency Bands

Band YO Frequency Range [GHz)
Band 0 381 0 6.2 GHz
Band 1 231070 GHz
Band 2 35t06.75 GHz
Band 3 4.5 to 6.67 GHz

The Scaling and Offset DACs are also used to compensate for differences in oscillator
sensitivities. The amount of scaling and offset is set by the Frequency Cal switches. At initial
power on or Instrument Preset, the status of the Cal switches is read by the Model 8350A/B
and stored in RAM. This information is then used along with frequency range (band)
information to program the DACs. The —10V Reference generates a stable voltage source
used as a reference on the A6 Sweep Control, A7 YIM/YTF Driver, and A8 YO Driver
assemblies.

The Delay Compensation circuit produces signals to compensate for time delay in the YIG
Oscsillator response. The coils in the YO are used to set up a strong controlled magnetic
field to control the RF frequency. Due to inductive reactance of the electromagnets, there is
a delay between the applied voltage and resultant current flow through the coils. The Delay
Compensation circuit monitors the scaled tuning voltage, and from its amplitude and slope
produces a signal added to the YO DRIVE V to compensate for swept frequency errors that
would occur because of the response delays.

The +20V Tracking circuit monitors the +20V supply, producing an output which follows
this voltage. Since the current through theYQ is referenced to this supply, this prevents

power supply drift or noise from creating frequency errors.
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The summing junction adds together the scaled tuning voltage, offset, delay compensation,
120V tracking voltage, and offset compensation, plus the front-panel FREQ CAL in Band 0.
The YO LO FM from the AS FM Driver (described below) is also added. The product is the
YO DRIVE V, a signal proportional to the YO frequency.

The remainder of the A8 circuits and the A9 components convert the YO DRIVE V to a
current to control the YO frequency. The final current drive transistor is controlled by the
A8 assembly. The current through this transistor, and hence the YO, generates a
proportional voltage across the chassis-mounted reference resistor, which is monitored and
compared to the YO DRIVE V. Any errors between the two are corrected in a closed loop,
producing a current proportional to the YO DRIVE V. Compensation elements (Comp)
correct for nonlinearities in the YO. If the YO is replaced, this section of circuitry requires
changing also.

In CW mode, a relay connects a large capacitor across the YO's coil The capacitor resists
changes in the YO current to reduce residual FM noise.

The Frequency Cal switches set the frequency end-point accuracy. These switches are set
when the Plug-In is calibrated, and are read by the Model 8350A/B during Instrument
Preset or initial power on. This information is used to program the Scale and Offset
DACs.

A7 YTM/YTF Driver, A9 Reference Resistor Assembly

The A7 YTM/YTF Driver assembly scales and offsets the buffered tuning voltage from the
A6 Sweep Control assembly and converts it to a current for controlling the Al2 YIG Tuned
Multiplier (YTM) and A20 YIG Tuned Filter (YTF) frequencies for Bands 1 through 3.

The buiffered tuning voltage BVTUNE is scaled, offset, and summed with various correction
signals to produce the tuning currents for the A12 YTM and A20 YTF. The scaling and
offsetting are used to change the frequency range of the YTM and YTF depending on the
band of operation. For each band, the 0 to 10V ramp must tune the YITM and YTF over a
different frequency range as shown in Table 8-6.

Table 8-6. YTIM/YTF Frequency Bands

Band YTM/YTF Frequency Range {GHz)
Band 0 Not Used
Band 1 24 to 7.0 GHz
Band 2 70 to 13.5 GHz
Band 3 13.5 to0 20.0 GHz

The Scaling and Offset DACs are alse used to compensate for differences in YTM and YTF
sensitivities. The amount of scaling and offset is set by the Frequency Cal switches. At initial
power on or Instrument Preset, the status of the Cal switches is read by the Model 8350A/B
and stored in RAM. This information is then used along with frequency range (band)
information to program the DACs. The —10V Reference from the A8 YO Driver is a stable
voltage source used as a reference for the Offset DAC.
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The Delay Compensation circuit produces signals to compensate for time delay in the YITM
and YTF responses, The coils in the YTM and YTF are used to set up a strong controlled
magnetic field to control the RF bandpass [requency. Due to inductive reactance of the
electromagnets, there is a delay between the applied voltage and resultant current flow
through the coils, The Delay Compensation circuit monitors the scaled tuning voltage, and
from its amplitude and slope produces a signal added to both the YIM DRIVE V and YTF
DRIVE V to compensate for swept bandpass frequency errors that would occur because of
the response delays.

The YTM and YTF summing junctions add together the scaled tuning voltage, offset, delay
compensation, and offset compensation. The YIM LO FM from the A5 FM Driver
{described below) is also added. The products are the YITM DRIVE V, and YTF DRIVE V;
signals proportional to the RF output frequency.

The remainder of the A7 circuits and the A9 components convert the YTM DRIVE V and
YTF DRIVE V to a current to control the YIM and YTF bandpass frequencies. The final
current drive FET is controlied by the A7 assembly. The currents through these FETs, and
hence the YIM and YTF, generate proportional voltages across the reference resistors,
which are monitored and compared to the YTM DRIVE V and YTF DRIVE V. Any errors
between the two are corrected in a closed loop, producing a current proportional to the
DRIVE V. Compensation elements (Comp) correct for nonlinearities in the YTM and YTF.
If the YTM or YTF is replaced, this section of circuitry requires changing.

The Frequency Cal switches set the YIM and YTF frequency end-points accuracy for
tracking the YO frequency. These switches are set when the Plug-In is calibrated, and are
read by the Model 8350A/B during Instrument Preset or initial power on. This information
is used to program the Scale and Offset DACs.

P/0 A5 FM Driver

The AS FM Driver assembly splits the external FM signal, passed through the mainframe,
into two frequency ranges (Low Frequency and High Frequency). The low frequency
modulation is added to the main coil tuning voltages for the YO, YTM, and YTF; the high
frequency modulation is routed to a separate coil inside the YO dedicated to high-frequency
FM. '

The external FM Input is routed to the A5 FM Driver assembly, where it splits into two
paths. One path is lowpass filtered, removing high frequency components; the other path is
highpass filtered, removing low frequency components The filters are matched in stop-
band response, such that one picks up where the other leaves off Two Sensitivity Select
circuits determine the FM sensitivity (RF Qutput deviation of —20 or —6 MHz/volt) and
select gither crossover or direct coupling.

The low frequency path is further divided into two paths, one for driving the YIG Oscillator
and the other for the YTM and YTF. Since, for Bands 2, and 3, the RF output is actually a
harmonic of the YO frequency, the FM sensitivity of the YO (in relation to changes in the
RF output frequency) varies between bands. Also, if the rear panel Aux Output (YO
fundamental frequency) is used for phaselocking, the FM sensitivities for the YTM and YTF
vary between bands. Thus, variable gain amplifiers (controlled by band-select logic) scale
the FM driver outputs according to the band of operation and phaselock source (as selected
by the A3S1 Configuration Switch).

The YO LO FM is eventually added to the YO DRIVE V, and modulates the YO output
frequency through its main coils. The YIM/YTF LO FM is added to the YTM DRIVE V
and YTF DRIVE V, and modulates both the YTM and YTF bandpass frequencies through
their main coils. Thus, for low frequency modulation, the YO, YIM, and YTF track each
other in frequency.
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The YO, YTM, and YTF main coils cannot respond to fast deviations due to inductive and
magnetic delays. Therefore, the YO contains a separate, small, but fast-acting “FM coil”.
The HI FREQ FM is sent to this coil, allowing limited high-frequency modulation. Since
this modulation is limited, and does not extend beyond the bandwidth of the YIM and
YTF, no high-frequency modulation is required for the YTM or YTF.

ALC/POWER CONTROL

The A4 ALC assembly, and parts of the A5 FM Driver assembly, are responsible for power
level control. Power leveling is accomplished by detecting the RF output power level,
comparing it to a fixed reference voltage, and adjusting RF modulators to correct for power
errors. This results in a constant RF power level across the entire sweep. The absolute RF
power is digitally controlled, and can be set between +10 and —5 dBm. (Instruments with
Option 002 use an RF step attenuator to achieve power control down to —60 dBm. However,
this is not part of the leveling loop.) The power sweep and power slope functions are
obtained by adding a scaled voltage ramp offset to the reference power level

A4 ALC Assembly

The A4 ALC assembly receives its inputs from the various detectors, and selects one of them
for leveling The sources include Directional Detector DCI (Band 0), Detector CR1 (Bands
1=3), the External input (external negative detector), and a fourth position which inverts the
polarity of the external input (power meter detection). The selected detector voltage is
proportional to the peak RF amplitude. The Input Sample & Hold stores the detected level
during pulse modulation. This prevents subsequent circuits from saturating when the RF
power drops out during blanking or pulse modulation. The Logger amplifier produces a
voltage proportional to the log of peak RF amplitude, and essentially represents the RF
power level in dB. When power meter leveling, two log amplifiers are used to improve the
stability of the loop with various power meters.

The reference, or desired, power level is established digitally by a 12-bit DAC, scaling the
=10V REF from the A8 assembly. This establishes a voltage proportional to the desired
output level in dBm. The External AM signal from the Model 8350A/B sweep oscillator, and
the PWR/SWP COMP signal from the AS FM Driver assembly (described below), are
summed in to produce PWR REF, a voltage proportional to the desired RF output power.

The second summing junction adds the External Cal input from the front panel This offset
voltage is used to calibrate absolute power when external leveling is used. The final product
of the power reference chain is a reference voltage representing the desired RF output
amplitude,

The ultimate goal of the leveling loop is to make the actual RF power equal to the desired
RF power. A third summing junction compares the voltages representing these two
quantities, and yields a signal representing the error between actual and desired power. This
error voltage is sampled and held during pulse modulation to prevent subsequent circuits
from saturating. The held error signal is amplified, and the RF blanking signal added to
switch off the RF power during bandswitch, retrace, and internal squarewave modulation
(from the Model 8350A/B), without saturating any other components in the path. An
additional circuit monitors the input to the modulator drivers, and lights a front panel
Unleveled LED if this voltage exceeds the normal range for leveled power.

P70 A5 FM Driver

The A5 FM Driver assembly includes circuits to produce the PWR/SWP COMP signal
added to yield the PWR REF. The Power Sweep function is achieved by scaling the VSW
sweep voltage with a DAC. By programming the appropriate scale factor, a voltage
representing dB/GHz or dB/Sweep is produced.
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The ALC Compensation is a four-breakpoint, adjustable slope network, which compensates
for fixed frequency-dependent nonlinearities in the RF path, typically caused by the
couplers and detectors. Its input is FREQ TRK V, a voltage proportional to frequency. This
signal drives an array of four pairs of transistors, whose outputs are summed together to
yield the ALC compensation signal The gain of each transistor, and the voltage at which
they conduct, is adjustable. A ninth adjustment adds the FREQ TRK V directly. In this way,
a complicated compensation function, approximated by five straight lines, is produced. (An
additional adjustment on the A4 assembiy adds another compensation signal proportional
to frequency for Band 0 only)

The Power Sweep DAC adds a ramp voltage to the power reference signal when the Power
Sweep or Power Slope functions are activated. Its input VSW, is a sweep ramp that
essentially tracks the tuning voltage, but always runs from 0 to 10 Vdc 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 is set to its minimum value.) This
ramp is added to the ALC Compensation signal described above, and added to the Power
Reference signal on the A4 assembly.

RF SECTION

The RF Section includes the microcircuits and their bias boards that produce the actual RF
output power. These components include All through A20, ATl, DC1, DC2, CRl, and
FL1L.

The Al3 YIG (Yttrium-Iron-Garnef) Oscillator (YO) is the fundamental frequency-
controllable microwave source for the Model 83592C RF Plug-In, ranging from 2.3 to 7.0
GHz. The YO's frequency is determined by the current flowing through large electro-
magnetic coils inside, supplied by the A8 and A9 assemblies. Due to the response time
limitations of the main coils, a smaller coil with a much faster response but limited range is
used to modulate the output frequency when faster rates are needed.

The Al6 Modulator/Splitter splits the YO output into two paths (one for Band 0 and the
other for Bands 1 through 3); provides pulse modulation for all bands; provides amplitude
control for leveling in Bands 1 through 3; and coupies part of the YO output to the rear
panel AUX OUTPUT connector.

For Bands | through 3, the fundamental YO output is amplified by the Al4 Power
Amplifier. The AT1 Isolator provides 20 dB of isolation between the Power Amplifier and
the A12 YTM. The fundamental YO frequency from the Isolator is applied to a Step
Recovery Diode (SRD) in the YTM. The SRD not only passes the fundamental frequency,
but aiso generates an output that is rich in harmonics. The YIG Tuned Filter is a bandpass
filter that is tuned to the desired RF output frequency by the A7 YTM/YTF Driver. Thus, the
YTM uses the YO fundamental frequency to generate an RF output corresponding to either
the YO fundamental frequency (Band 1) or one of its harmonics (Bands 2, and 3). Following
the YTM is a separate Yig Tuned Filter (YTF) which further reduces harmonic output On
the output of the YTF is a PIN switch which selects either the YTM-YTF path {Bands 1-3),
or the Band 0 path to the DC2 Directional Coupler.

For Band 0, the 3.81 to 6.2 GHz output of the Al6 Modulator/Splitter is heterodyned in the
Al8 Modulator/Mixer with the fixed 3.8 GHz output of the All Cavity Oscillator. The
resulting output from the Modulator/Mixer is Band 0, with a frequency range of 0.01 to 2.4
GHz. Power control and leveling is accomplished in the Al8 Modulator/Mixer, by
modulating the 3.8 GHz fixed input before mixing
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The Al7 Amplifier boosts the mixed-down low-power output from the Al8 assembly. The
amplifier also serves to remove unwanted high-frequency mixing products. The Al7Al
Amplifier Bias assembly is connected directly to the microcircuit, has no adjustable or
replaceable parts, and is not separately replaceable.

The FL1 Low Pass Filter, with its breakpoint at 2.5 GHz reduces harmonic output when in
Band 0.

The DC1 Directional Detector uses a broadband resistive bridge to couple off a portion of
the RF energy. This energy is rectified and filtered to provide a detected output for Band 0
leveling.

The Al5 DC Return allows YTF bias currents to pass to ground, while preventing them
from affecting other circuits.

For Band 0, the A20 YTF provides a straight through path for the 0.01 to 2.4 GHz RF.

The DC2 Directional Coupler directs a portion of the RF energy to Detector CR1,
producing a voltage proportional to the RF power level for leveling in Bands 1 through 3.
Although the low-frequency (Band 0) output must pass through DC2, this coupler plays no
part in Band 0 leveling

The RF output is finally directed to the front panel RF output connector. On instruments
with Option 004, different cabling takes the output to the rear panel connector. On
mstruments with Option 002, the A19 RF Step Attenuator is included, providing from 0 to 55
dB of attenuation in 5 dB steps. This attenuated output is then routed to the front panel
connector (Option 002 only) or rear panel connector (Option 002 with Option 004).

MODEL 83592C OVERALL TROUBLESHOOTING

The purpose of this troubleshooting information is to provide an aid in isolating a problem
in the Model 83592C to a specific assembly. Further troubleshooting information is
supplied with each service sheet to isolate the problem to the component level

The first 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 (E00I or
F050 through E053) refer to the Error Code section of this troubleshooting procedure. Also
ensure that the Model 8350A/B used with the Model 83592C is calibrated and functionally
operating

A failure in the Model 83592C normally affects one of the following functions.

® Front Panel/Digital Control — Probable symptoms are error code E001, incorrect
annunciator or digit displays, inability to control operation from the front panel, or
erratic instrument response to front panel entries. The problem is generally on the Al,
A2, or A3 assemblies, or with the Rf Plug-In/Model 8350A/B interface.

® Frequency Control — Frequency control problems include frequency inaccuracy,
sweep control problems or power losses due to the YTM and YTF not tracking the YO
{requency. If the Model 8350A/B VTUNE output and power supplies are verified, the
problem is most likely on the A5, A6, A7, A8, or A9 assemblies, or in the RF Section. If
a frequency accuracy problem occurs only during swept operation, and the inaccuracy
increases with faster sweep times, the problem is most likely with the Delay
Compensation circuit on the A8 YO Driver assembly. Power losses that can be
corrected with the front panel FILTER PEAK, or PEAK control indicate that the YO/
YTM/YTF Tracking needs calibration (Refer to Section V, Adjustments),
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® Power Control — Typical problems are no RF output, maximum unleveled RF output,
or excessive power level variations. The problem is most likely with the A4, AS, or RF
Section. If the trouble is limited to power sweep and slope control, the problem is most
likely with the Power Sweep DAC on the AS assembly. If the power loss is in Bands
13, try adjusting the front panel FILTER PEAK and PEAK controls to peak the
power. If the power losses are eliminated perform the YO-YTM/YTF Tracking
adjustments in Section V.

& RF Path ~ Problems associated with high-frequency microcircuits include spurious or
harmonic distortion, no RF power, or full unleveled RF power. For a harmonic
distortion problem, refer to Section V, Adjustments. For power problems, try peaking
the power with the front panel FILTER PEAK, and PEAK controls, then refer to the A4
ALC Troubleshooting procedure before suspecting the RF components.

Once the problem is identified, exercise the RF Plug-In to determine under what conditions
the problem exists. Some important conditions to check are:

® Band related — Does the problem exist only for Band 0 or Bands 1—3, or does it exist
on all bands? If a power or leveling problem is restricted to one band, the problem is
limited to the respective detector, modulator driver, or modulator.

® Sweep Mode related — Is there a problem only in swept modes of operation, or does it
also exist in CW operation? If the problem still exists in CW operation, troubleshoot in
this mode (it is easier to check waveforms and voltages in CW operation). For problems
that occur only for swept operation, check if the problem exists for single band sweeps.
If the problem occurs only for multiband sweeps, suspect the Bandswitch Control
circuit on the A6 Sweep Control assembly.

® Control related — Try different methods of entering data (ie. RPG, data entry keys, or
increment/decrement keys). If the problem is related to a specific control, troubleshoot
that control and respective circuits. If the problem is related to a specific type of control
(e.g pushbuttons) refer to the Al/A2 service sheet and troubleshoot the respective
interface circuit

® Sweep Time related — Swept frequency accuracy problems that get worse with faster
sweep times are probably caused by the Delay Compensation circuit on the A8 YO
Driver assembly. If it is necessary to adjust the front panel PEAK control for different
sweep times, the trouble is probably caused by the Delay Compensation circuit on the
A7 YTM/YTF Driver.

Error Codes

RF Plug-In error codes are displayed in the Model 8350A/B left FREQUENCY display. The
etror codes may be generated as a result of the Instrument Preset self test (E001, E032, or
E053}, or during normal instrument operation (error codes E050 or E051). A description of
each error code is provided in Table 8-7. Further troubleshooting information for each error
code follows.

Error Code EO01. Error code E001 indicates that the Model 8350A/B microprocessor is
unable to properly read the Plug-In ROM. Initial checks should be made to verify proper
mating of rear panel connectors with the Model 8350A/B. Also check cable connections to
the A3 Digital Interface and ensure A3 is properly installed. Refer to the A3 service sheet for
specific troubleshooting information
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Error Code EO50. Error code E050 is generated when the Model 8350A/B microprocessor
responds to an RF Plug-In keyboard flag and no key has been pressed. Check the logic state
of the FLAG input to the A3 Digital Interface (A3P1 pin 42). It should be a stable logic low
until a front panel key is pressed (when it is briefly strobed high). If it is not a stable low,
refer to the A2 service sheet for further troubleshooting. If 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 front panel
key is pressed. If necessary, trace the logic state of L PIFLG on the Model 8350A/B A3
Microprocessor.

Error Code EQOS1. Error code E051 indicates that an invalid keycode is received by the
Model 8350A/B microprocessor. Refer to the Al/A2 service sheet to troubleshoot the
keyboard matrix and Keyboard/Display Interface circuit

Error Code E052. Error code E052 is generated if there is a problem with the Interval
Timer on the A3 Digital Interface. A test routine is run at power-on or when Instrument
Preset self test is initiated. If Error code E052 is generated, refer to the A3 Digital Interface
service sheet for further troubleshooting,

Error Code EO53. Error Code E053 is generated at power-on or Instrument Preset when
there is 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 Panel

A digital control problem usually affects the entire Plug-In, but may disable only a section
of the instrument Generally, a digital control problem is indicated by a front panel failure,
If the problem is limited to a specific type of control (pushbutton or RPG) or display
{(annunciator or digital display), the indication is that of a front panel failure. An RPG
failure may indicate problems on the front panel assemblies of the Model 8350A/B
mainframe, where RPG pulses are decoded. If multiple front panel functions are inoperative
or erratic, the problem is most likely a digital control problem. Detailed troubleshooting
procedures for checking front panel operation are provided in the A1/A2 service sheet For
digital control problems, refer to the A3 Digital Interface service sheet, and check the
address, data, and control line outputs of the A3 assembly.

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

Frequency Control

Troubleshooting a frequency control problem can be greatly simplified by first defining the
conditions under which the problem exists. For troubleshooting, the RF Plug-In should be
operated in the least complicated mode that exhibits the frequency control problem. For
instance, a CW frequency is less complicated than a swept mode, and a single-band sweep is
less complicated than a multiband sweep.

NOTE

To ensure accurate frequency counter readings, check for
adequate RF output powaer.

Frequency Accuracy Problem for Band 0 (0.01 to 2.4 GHz). Frequency accuracy
problems that occur only in Band 0 are most likely related to the front panel FREQ CAL
adjustment. Refer to Section III for the FREQ CAL adjustment procedure.

Service
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Frequency Accuracy Problem for Bands 1—3 (2.3 to 20.0 GHz). There is a possibility
that frequency accuracy problems may appear in Bands 1—3 only, if the error is
compensated in Band 0 by the FREQ CAL adjustment. If the FREQ CAL potentiometer is
adjusted close to one end of its range, troubleshoot for a frequency accuracy problem in all
bands,

Frequency Accuracy Problem for All Bands. Frequency accuracy problems that affect
all bands are most likely caused by the A8 YO Driver being out of calibration. Perform the
related adjustments in Section V before further troubleshooting

Swept Frequency Accuracy Problem. A frequency accuracy problem that occurs only
during swept frequency modes is typically a delay compensation problem. Refer to the A8
YO Driver for further troubleshooting,

Power Control

Power control problems normally fall into one of the following categories.
® No RF output power

® Maximum unleveled RF output power (no power control)

®  Excessive power variations

No RF Output Power. Remove the A4 ALC assembly: the RF output power should go to
a maximum level If not, the trouble is in the RF Section. If the RF output goes to maximum,
the problem is in the A4 ALC assembly.

Maximum Unleveled RF Output Power. Check leveling in External and Meter leveling
modes. If power is leveled for these modes, the problem is with the internal detector.
Otherwise, refer to the troubleshooting information for the A4 ALC assembly.

Excessive Power Variations. Refer to the troubleshooting information for the A4 ALC
assembly.

Low Powaer. If unable to obtain specified maximum leveled power for frequencies greater
than 23 GHz, try peaking the power with the front panel FILTER PEAK, and PEAK
functions. Set the Model 83592C to External ALC mode (this opens the ALC loop), press
[SHIFT] [POWER LEVEL], and adjust the POWER control to maximize the RF output
power over the 2.3 to 20.0 GHz frequency range. If this works, perform the YO-YTM/YTF
Tracking adjustments in Section V. Otherwise refer to the RF Section service sheet for
further troubleshooting

RF Section

RF Section problems are usually indicated by no RF power, full unleveled RF power,
excessive harmonics, or spurious responses. For an RF power problem refer to the Power
Control section of this troubleshooting information. For excessive harmonics in Band 0
(0.01 to 2.4 GHz) or spurious responses, refer to the RF Section service sheet for further
troubleshooting

Model 83592C
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Table 8-7. Model 83592C Error Codes

. Error Function Operator . "
Code Tosted Initiated Test Troublesbasting Hiats
E001 | HP 8350A/B-83592C Check the RF Plug-In connections and cable

connections to A3, Do Hex Data Write to front
panel and Hex Data Read of A35! Configuration
switch, See E001 Troubieshooting in this procedure
for specifics.

E030 Plug-In keyboard Check PIFLG.

E051 Invalid key code SHIFT 04 See Al/A2 service sheets for further troubleshooting
E052 Intervat Timer SHIFT 53 See A3 service sheet for further troubleshooting,

E053 PIA SHIFT 55 See A3 service sheet for further troubleshooting.
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Al FRONT PANEL AND A2 FRONT PANEL INTERFACE, CIRCUIT DESCRIPTION

. GENERAL

The Al Front Panel and A2 Front Panel Interface assemblies provide communication
between the instrument and the user. Keyboard and RPG commands are transmitted to the
Model 8350A/B microprocessor for appropriate action. The numerical power level and
Plug-In status information are displayed on front panel LEDs. External ALC power
calibration, frequency calibration, and FILTER PEAK inputs are passed through the front
panel to the Plug-In. Also, the programmable step attenuator controls and “1V/GHz”
outputs are processed on the A2 assembly,

KEYBOARD
Pushbutton Switch Matrix A1: @
Keyboard/Display Interface A2: @

The pushbutton keyboard is arranged in a column-row matrix The column lines are
sequentially strobed, while the row lines are simultaneously sensed to determine when a key
is depressed. The matrix scanning and sensing, along with the debouncing functions, are
performed by U6, the Keyboard/Display Interface. U6 is a large-scale integrated device
capable of monitoring the keyboard without continual attention from the Model 8350A/B
microprocessor. When a key is depressed, U6 eliminates contact bounce, encodes and stores
the column/row information in an internal register, and sets the FLAG line. When the
microprocessor detects the flag, the keyboard codes are read from U6 and processed.

POWER DISPLAY

. Power Display Aft: ®
Keyboard/Display Interface A2: @
Power Display Driver A2: @
The numerical power display is a four-digit, seven-segment LED configuration. Only one
digit is enabled at any one time by the DIGn lines. These lines are continuously scanned by
the buffered keyboard column lines from U6, providing a flicker-free display. The seven-
segment and decimal point information corresponding to the enabled digit is provided by
buffered lines from U6. When the display is updated, data is sequentially written into U6

from the microprocessor and stored internally. U6 is then responsible for scanning the
display without requiring constant attention from the Model 8350A/B.

UNLEVELED ANNUNCIATOR DRIVER
LED Annunciatars A1: ®
Unleveled Annunciator Driver A2: ®
Ul2A is one half of a dual timer serving as a triggered monostable, or one-shot When the
unleveled condition is detected, the trigger line pulses low. The monostable then goes high
for a 50 millisecond period beginning at the trigger's falling edge. This ensures that the LED
will stay lit long enough to be visible when triggered by a very narrow pulse. When L BP2
{Low=Blanking Pulse) is low and U9A is open, the trigger input is held high by CR6 so that
the monostable cannot be triggered during retrace.

. LED ANNUNCIATOR LATCH
LED Annunciators A1l:

LED Annunciator Latch A2:
8-29
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Octal latches U7 and U5 control the various front panel and pushbutton LED annunciators.
When clocked by the FP3 or FP4 line from the A3 Digital Interface assembly, the latches
store a byte of data from the data bus, and light the LEDs determined by the bit pattern.
{(Low=0N).

RF POWER CONTROL LATCH A2: (C)

U8 is a hex latch which stores six of eight data bits when clocked by the FPS line from A3.
These data lines control the programmable step attenuator (Option 002), RF on/off relay,
and “1V/GHz" circuitry. The step attenuator has a 5, a 10, and two 20 dB pads internally,
combining to provide up to 55 dB of attenuation in 5 dB steps. The enable (ENn) lines are
inverted by Ul0A to provide disable (DISn) signals. The attenuator is a latching relay type,
so that current is drawn only during switching When the Plug-In RF OFF is selected, relay
Kl opens and shuts down the RF path. When K1 is open, bias is removed from the low band
RF amplifier (to increase on/off ratio), and the YIG Oscillator and the RF are shut off. CR3
protects U8 from high transient voltages when Kl turns off

1V/GHz
Frequency Tracking Amplifier A2: ®
1V/GHz Amplifier AZ2: @

UlB scales and offsets the YTF tuning voltage for the 1V/GHz circuit, providing a 0 to 6 volt
ramp proportional to frequency. Switch U9D introduces an additional offset in the low
frequency band only, since the RF output frequency is mixed down from a higher YO
frequency. When internal leveling is used, U9C passes this voltage through Q3 to the A4
ALC and A5 FM Driver assemblies where it is used to compensate for frequency-dependent
nonlinearities in various elements of the leveling loop. When external leveling is selected,
U9B turns off Q3 to disable the compensation circuitry.

Ul A further offsets and scales this voltage to provide 1V per GHz up to 18 GHz where UIA
approaches the limit of its power supplies (current source Q2 increases this upper limit
beyond the level UlA alone can produce). The 1V/GHz output is scaled regardless of the
band chosen. This output is available at the rear panel of the Plug-In for use with HP 8410B
network analyzers.

RPG {Rotary Pulse Gensrator) A1: @

Extarnal Leveled Power Calibration Control A1: @
Frequency Calibration Control A1: @

Filter Peak A1: (N)

The RPG provides control as selected by the keys below it{Power Sweep, Power Level, Peak,
Slope), and encodes rotation into digital form for the microprocessor to use, providing a
digitally-compatible control with an analog “feel”. The two RPG lines pass directly to the
Model 8350A/B’s A2 Front Panel Interface assembly, passing through both Plug-In and
mainframe motherboards. CAL adjustment introduces an offset to the leveling loop to
match absolute RF power output to external leveling devices. The FREQ CAL adjustment is
used to calibrate the RF frequency for Band 0 (001 to 24 GHz). This is accomplished by
adding an offset to the A6 YO Driver assembly when operating in Band 0. This adjustment
compensates for possible frequency changes in the All Cavity Oscillator, and provides
improved frequency accuracy for operating at low frequencies (down to 10 MHz). The
FILTER PEAK control is used to vary the offset of the YTF to provide minor tracking
adjustment between the YTF and the YTM.

Model 83592C




Model 83592C Service

A1/A2 TROUBLESHOOTING

. NOTE

Troubleshooting information for both the A1 Front Panel and
A2 Front Panel Interface assemblies is combined. All reference
designators refer to the A2 assembly unless otherwise noted.

NOTE

The entire Plug-In depends on the A3 Digital Interface
assembly for control, address, and data signals. Before trouble-
shooting the A1/A2 assembly, verify proper functioning of
A3. See Overall Troubleshooting for verification procedures.

Visually inspect the cabling inside the Plug-In for damage or loose connections. Check that
the large ribbon cable connections (W29, P1 and P2) are properly seated over the correct
pins on Motherboard A10J2 and A3 Digital Interface A3J1. (On Plug-Ins with Option 002
Attenuator, W29P2 may be difficult to see). Check that W3 ribbon cable connections are
securely seated over A10J1 and A2J1.

Check power supplies to the front panel: +5V at Al0XA3, pins 6 and 7. Then check
continuity between these points and Al0J1, pin 2.

Error Codes

Error codes E050 and E051 indicate a communication problem between the Front Panel
. Interface assembly and the Model 8350A/B microprocessor. Code implications and further
troubleshooting hints are discussed later, under the subheading Keyboard.

Digital Display

The Plug-In display can be directly commanded by the Model 8350A/B microprocessor
using Hex Data Write (see paragraph 8-22 for an explanation of Hex Data programming).
An effective test pattern can be input which toggles the states of adjacent segment lines. The
pattern should detect shorted lines or defective flip-flop. Press Model 8350A/B [CW]. Enter
key sequence;

[SHIFT] [0] [O] Hex Data mode

[2] [MHz] [ms] [0] [O] Address location 2d00 (U6)

M2 Hex Data Write

(51 [5] [] [.] [5]1 [5]1 [.]1 [.] Enters four hex bytes: 55 AA 55 AA

The pattern seen in the Plug-In display should match that shown in Figure 8-9. If the
patterns match, the Plug-In display is working properly, and any failures are probably due
to the mainframe or Plug-In ROM

Y

Figure 8-9. Display Test Pattern
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If any of the digits in the display window appear to be stuck, or if the above test fails, remove
the front panel and check the 200 kHz SCAN CLK at U6 pin 3. If no signal is detected, trace
the line back through U4B to the A3 Digital Interface assembly.

Then, check the DIGI through DIG4 lines for sequential low pulses. These can be accessed
at the back of Al/A2 interconnect A2P1, pins 3, 5, 7, and 9. If they are absent, trace the
problem back to US6.

The seven-segment lines, Ca through Cg, and Cdp, can be tested by programming the test
pattern in Figure 8-9, then verifying activity at A2P1. Trace any problems back to Usb.

To check for burned out display LEDs, make the key entry outlined above, except enter
data: [0] [0] [O] [0] [0] [O] [0] [0]. All segments, with decimal points, should light up.

Display problems may be due to A3 Digital Interface failures. Check the L FPI1 line at U6
pin 11, using Hex Data Rotation Write (see paragraph 8-22 for details).

[SHIFT] [0] [O] Hex Data mode
[2] [MHz] [ms] [0] {0]  Address location 2d00 (U6)
[M4] Hex Data Rotation Write

The data lines should also be checked in this mode. (Input and output patterns are
illustrated in Figure 8-2.) Trace any problems back through A3.

Annunciators

Check for burned out LEDs by pressing and holding the [INSTR PRESET] key. All LEDs
should light, except for units indicators (dBm, dB/GHz, and dB/ Swp), and UNLEVELED
annunciator.

Use Hex Data Write as follows, to check annunciator control capability. Press Model
8350A/B [CW] and enter:

[SHIFT] [0] [O] Hex Data mode

[2] {dBm dB] [0] [O] Address location 2E00 (UT)
[(M2] Hex Data Write

[5] [5] Hex Data 55

[[10] Hex Data AA

Alternate between 55 and AA, and check that each addressed annunciator is lit for one case
and out for the other (excluding the UNLEVELED annunciator). Plug-In annunciators are
controlled by two locations. Repeat the procedure for address location 2E80 (U3).

If these tests fail, remove the front panel assembly to expose the A2 assembly. Use Hex Data
Rotation Write as follows:

[SHIFT] [0] [0] Hex Data mode
[2] [dBm dB] [0] [0) Address location 2E00 (U7)
{M4] Hex Data Rotation Write

- Check the enable lines for activity. The data bus inputs and latched outputs should also be

B-32

checked for the patterns illustrated in Figure 8-2. Units annunicators are buffered by
inverters, and drive current through the LED to ground rather than sinking current from
+5V. The outputs of these buffers can be checked during Hex Data Rotation Write.
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The UNLEVELED light is driven by pulse-stretching timer Ul2A, which is disabled by USA
during retrace. Check that U9 pin 3 is high during retrace (approximately 4 Vdc), and low
during forward sweep. The UNLEVELED light should be lit when the available power is
insufficient for leveling to the desired reference level (1ypically several dB beyond specified
maximum leveled power).

If the UNLEVELED light is not functioning properly, select Model 8350A/B [RF BLANK]
and disengage Model 83592C [RF] to turn the power off In this mode, L UNLVL, J1-12,
should be low during forward sweep and high during retrace. Connect oscilloscope channel
B io the Model 8350A/B SWEEP OUTPUT, and select the A vs B mode to externally sweep
the oscilloscope with the Model 8350A/B sweep ramp. Check the input (pin 6) and output
(pin 5) of timer Ul2A. The output of Ul2 goes high for an initial low pulse at the Trigger
input (T}, and remains high for a period of approximately 50 milliseconds. Subsequent
trigger pulses, occurring within the timing cycle, will not affect the output However, if the
Trigger input remains low for a longer duration than the timing cycle, the output will
remain high for the duration of the trigger signal. If no trigger signal is present, check diodes
CRS5 and CR7, or trace the problem back to the A4 assembly.

Keyboard

The keyboard matrix is scanned continucusly by Ué. This LSI device continuously strobes
the column lines, senses the row lines for depressed keys, eliminates contact bounce, stores
the key code internally, and flags the Model 8350A/B to recover the key code. Trouble-
shooting is difficult because the device is so complicated, but it is worthwhile to check all
signals to and from U6, probing directly on the pins of the chip, before replacing it

Error codes E050 and E05] generally indicate Ué-related problems:

® E050 occurs when the microprocessor has received a flag (L PIFLG) from the Plug-In
{indicating a front pan¢l 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, approximately 0 volts. Pressing a front panel
pushbutton should result in a very rapid pulse, If the line appears to be locked high,
replace A2U6. If it is good, check inverter A3UIOF (accessible at A3J1-39) to see if it is
locked low.

® FO051 occurs when the key code received by the microprocessor cannot be decoded.
This indicates a failure in A2U6 or a bad Row Sense line. If the Row Sense lines are
good, troubleshoot the keyboard matrix with a continuity checker.

To troubleshoot the Plug-In keyboard matrix, initiate the Key Code Test. Enter [SHIFT] [0]
[4]. Thereafter, when any Plug-In front panel key is pressed, the appropriate hexadecimal
key code should appear in the mainframe FREQUENCY/TIME display window. The key
codes are given in Table 3-8.

If this test indicates further troubleshooting, remove the front panel to make A2 accessible
while connections between the front panel, Plug-In, and mainframe are still intact

If the numerical display is blank, check power supplies on A2.

Check Ué pin 3 for the 200 kHz SCAN CLK signal If it is missing, trace the problem back
through U4B to the A3 Digital Interface assembly.

Initiate Hex Data Rotation Write and check the L FP2 line for activity:

[SHIFT] [0] [O] Hex Data mode
[2] [MHz ms] [0] [0] Address location 2d00 (U6)
[M4&] Hex Data Rotation Write

Service
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The data line inputs should also be checked in this mode. The pattern should match in
Figure 8-2.

Check the COLO through COL3 lines for sequential low pulses, as shown in Figure 8-13.

If the patterns are absent, but the 200 kHz clock is present, the problem is probably Us.
Ensure that problems in U4B or the Al assembly are not tying the lines down.

If the column strobes are present, probe both the column and row lines corresponding to the
key in question at U6. Observe the traces while pushing the button. The two lines should
track each other. If they track, but the microprocessor can’t read the codes from U6, and the
data bus is good, the problem is probably in U6,

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

Rotary Pulse Generator (RPG)

The RPG is a means of converting rotational information into 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 Model 8350A/B A2 Front Panel Interface
assembly. Some failures which appear to be in the Plug-In RPG, (e.g, ‘tun-away POWER
display or a locked-up sign) are likely to be caused by failures in the Model 8350A/B.

If the Plug-In RPG appears to be dead, remove the bottom cover of the Model 8350A/B and
probe Al0J1, pins 34 and 36. Check for the waveforms shown in Figure 8-14, while slowly
rotating the RPG. If the signals are present, trace the PIRPGA and PIRPGB lines through
the Model 8350A/B to the mainframe A2 assembly. Refer to Model 8350A/B A2 Service
Sheet for more information.

If the signals are absent in the Plug-In, check for the +5V at A10J1, pin 2. Then remove the
front panel and check for +5VR 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 waveforms in
Figure 8-11. If they are absent, check that the output leads are not shorted to ground. If not,
replace the RPG.

Analog Circuitry

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

Check that the YIF DRIVE V signal is present at TPL. It should resemble the waveform
shown in Figure 8-15. If it does not, trace the problem back to the A7 YIM/YTF Driver
assembly.

If the YTF DRIVE V signal is present, check TP3 for the waveform shown in Figure 8-16. 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 for the same waveform offset by approximately 0.6 Vdc.

Model 83592C




Model 83592C Service

Analog switches U9B, U9C, and U9D are controlled by latch US. These switches apply an

offset to FREQ TRK V in Band 0 only, and turn off FREQ TRK V when external leveling is
. used. These can be exercised by using Hex Data Write. Press Model 8350A/B [CW] and

enter:

[SHIFT] [0] [O] Hex Data mode

[2] [BKSP] [0] [0] Address location 2F00 (US8)

[M2] Hex Data Write

[0] [O] Enters hex byte 00

[BKSP] [BKSP] Enters hex byte FF

Note that these switches are not identical. U9B is open for logic 0, while U9C and USD are
closed.

The 1V/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 I Vdc per GHz Check the
rear panel 1V/GHz BNC output jack for the ramp. If it is absent check TP2 for the
waveform shown in Figure 8-17. If there is no signal at TP2, but there is a ramp at TP3, the
problem 1s in ULA

RF Power Control Latch

UB stores commands for the RF Step Attenuator (Option 002 only} and the RF ON line,
which supplies —10V bias for components in the RF path. It also controls analog switches
used for the signals mentioned above.

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

. NOTE

In Option 002 Plug-Ins, disconnect the attenuator cable at
A2J3 before initiating Hex Data Rotation Write. The bit
pattern shifts too fast to actuate the attenuator properly, and
may damage it

Initiate the check as (ollows:

[SHIFT] [0] [0] Hex Data mode
[2] [BKSP] [0] [O] Address location 2F00 (U8)
[M4] Hex Data Rotation Write

Check L FP5 line for activity. Check data lines for the patterns illustrated in Figure 8-2.

To check the RF ON relay K1, make the same key entries as above, except enter [M2] for
Hex Data Write. Then alternate between data inputs: [0] [0] and [BKSP] [BKSP] (FF). The
RF ON line should toggle from 0 Vdc to —10 Vdc. If there is no change, check UR pin 12 for
high and low levels. If the output is locked high, check the protection diode CR3 before
replacing U8. However, if CR3 is open, U8 may be damaged by actuating the relay. If the
output at pin 12 is locked low, replace U8, If U8 pin 12 changes levels properly, replace relay
Kl.

Miscellaneous

. The FREQ CAL, EXT/MTR ALC CAL, and FILTER PEAK offsets are generated by

' potentiometers on Al, with the wipers running between +10 Vdc 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 defective potentiometer, R2, R3, or R4,
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Model 83592C

A3 DIGITAL INTERFACE, CIRCUIT DESCRIPTION

The A3 Digital Interface assembly receives digital address, data, and control signals from
the Model 8350A/B sweep oscillator. These signals are processed and then routed to the rest
of the RF Plug-In. The ROM (Read-Only Memory) contains software dedicated to the RF
Plug-In. The Interrupt Control circuit provides timing signals (which are controlled by the
Model 8350A/B A3 Microprocessor) during bandswitching and at the beginning and end of
each sweep. The A3 Digital Interface also provides data and timing information for the A2
Front Panel Interface and Al Front Panel assemblies, as well as data, address and control
signals for the rest of the RF Plug-In,

Sweep Oscillator Interface @

The digital data, address, and control signals from the Model 8350A/B sweep oscillator pass
through the RF Plug-In interconnect and ribbon cable to J1 on the A3 Digital Interface
assembly. They are buffered and inverted by Schmitt trigger inverters before passing on to
the rest of the RF Plug-In. 100-ohm resistors in series with each line are included to reduce
ringing on the instrument bus. U7A and U7D enable the bi-directional data buffer when
either the Plug-In ROM (L BPIROME) or the Plug-In itself (L BI/OE2) is enabled. Blanking
pulse L BP2 passes directly through A3 and is not buffered. It is used on the A2 Front Panel
Interface for blanking the UNLEVELED light during retrace. Lastly, ULOF receives the
FLAG from the A2 Front Panel Interface and passes it back to the sweep oscillator.

Address Decoder

The Address Decoder decodes the address and control lines to provide control signals
throughout the RF Plug-In. Table 8-9 shows the decoded address lines and where they are
used in the RF Plug-In.

ROM (©)

The RF Plug-In's Read-Only Memory consists of two 4k by 8-bit ROMs. This memory
contains all of the firmware dedicated to the individual RF Plug-In for use by the
microprocessor in the Model 8350A/B. Addresses 4000H through 4FFFH are read from Ul,
while 5000H through S5FFFH are found in U2. The Al2 line, decoded in the Address
Decoder, selects which ROM is enabled. The remaining twelve address lines (A0 through
All) determine the individual ROM address being read

200 kHz Clock @

U3 is a simple oscillator with external timing elements configured to provide a stable 200
kHz pulse train. This signal is used to clock the Interrupt Control counters in US for
interrupt timing. The 200 kHz clock is also used on the A2 Front Panel Interface to scan the
keyboard and refresh the display.

Interrupt Control/Configuration Switch @

Triple programmable counter US contains three programmable down-counters and control
circuitry. The counters are preloaded by the data bus, then down-counted by the 200 kHz
Clock. When the count reaches zero, a pulse is produced on the corresponding output. In
this way, the microprocessor can command a time interval of any duration, and will receive
an interrupt when the count-down is complete.

Service
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Table 8-9.  Digital Interface Address Decoding

. Address Daceder | Components | Read or -
Mnemonic | Address Components Addvessed Write Description
LWR 200Hto | e A3US Write Write data to programmable
287FH interval timer.
LRD 2880H to ue A3US Read Read data from programmable
28FFH interval timer.
L PIAE 2900H to U7B, U7C A34 RDYWR Enable Peripheral Interface
29FFH USA, UI1OD Adapter. (Also addressed
2B0OH o 2BFF)
L INST1 2C00H to U10D, U13 A4 AS, Write Write control for A4 ALC, A3
2CIFH Ab FM Driver, and A6 Sweep
Control
LINSTZ | 2C80H to Uton, U13 AT, A8 RD/WR Write to A7 YIM/YTF Driver
2CFFH and A8 YO Driver Control and
read Offset and Gain switches,
L FPI 2D00H to UloD, Ul3 A2 Write Write to front panel displays.
2D7FH
LFP2 2D80H to U1oD, U13 A2 Read Read front panel keyboard.
2DFFH
L FP3 ZEO0H to U1oD, Ui3 A2 Write Write to front panel
2E7’FH annunciators.
L FP4 2E80H to UloD, U13 A2 Write Write to front panel
2EFFH annunciators.
L FP5 2F00H to Ul1oD, UI13 A2 Write Write to RF control latch.
2F7FH
L ROM1 4000H to U6C, ULDA, A3UL Read Enable ROM Ul
4FFFH U10B
L ROM2 5000H to UsB, Ul0B A2 Read Enable ROM 12,
SFFFH

U4 is a Peripheral Interface Adapter (PIA) which controls the interrupts from U3 and reads
the Configuration Switch S1. As an interrupt controller, U4 can be microprocessor-
programmed to mask or enable any of four possible interrupts. These interrupts mark the
end of timing intervals used during bandswitching

Configuration Switch Sl is encoded with information to identify the Model of RF Plug-In
installed (Model 83592C), and the Step Attenuator Option 002 if applicable, as well as with
operator-chosen parameters such as FM sensitivity and power-up conditions. (See Table 8-
10 for details.) The microprocessor addresses U4 to read the switch status at power-on or
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when Instrument Preset is initiated, and uses the information in subsequent calculations
involving frequency range, power range, marker locations, and other Plug-In dependent
parameters.

RF Plug-Iin Interface ®

Ul7 and Ul4 buffer the address and data signals required throughout the rest of the RF
Plug-In. Ul7 is a bi-directional, 8-bit data buffer, enabled when BI/OSTB, Al0, and BI/QOE2
are all high. Its direction is controlled by the L WRITE line. Ul4 is enabled by L BI/OE2 to
pass four address lines (A0 through A3) to the rest of the RF Plug-In’s circuitry.

A3 TROUBLESHOOTING

The A3 Digital Interface assembly is the principle exchange for digital data, address, and
timing signals used throughout the RF Plug-In. The Read Only Memory (ROM) on the A3
assembly contains firmware used for Plug-In interrupt routines. Major enable lines used on
the front panel and throughout the Plug-In are decoded on this assembly. Note that some
digital control lines (e.g. the Stop-Sweep Request L SSRQ and RPG lines) do not pass
through the Digital Interface assembly.

A failure in the A3 Digital Interface typically disables the entire RF Plug-In, and causes
large errors in frequency, amplitude, and control The front panel displays will probably be
inoperative, and front panel controls will not produce any effect.

The Model 8350A/B sweep oscillator may or may not be disabled by a Plug-In failure. A
simple test to determine whether the Model 8350A/B is at fault is to remove the Plug-In and
press [INSTR PRESET] on the Model 8350A/B. If E001 is displayed, the Model 8350A/B is
probably good. A different error code, especially E005, indicates problems in the Model
8350A/B. ‘

General Troubleshooting

Visually inspect the Plug-In for damage, frayed cables, and loose connectors. Check ribbon
cable W29 between the Plug-In interface and A3 assembly. Check the ribbon cable in the
Model 8350A/B leading from its motherboard to the Plug-In interface.

Check the +5VB line at A3J1 pins 35, 36, or 38, to make sure power is being supplied to the
Plug-In. The A3 assembly supplies +5V to the rest of the Plug-In; check A3P1 pins 6 or 7 for
+5Vde.

Check Configuration Switch A3S1 to make sure it is correctly coded for the Model 83592C
Plug-In and for the Step Attenuator Option 002 if applicable, as well as for user-defined
parameters (see Figure 8-10).

The A3 Digital Interface assembly is made accessible for service with the following
procedure:

1. Remove the RF Plug-In from the Model 8350A/B.

2. Disconnect W29P1 from A3J1, and remove the A3 assembly from the Plug-In,
3. Replace the Plug-In in the Model 8350A/B.

4. Remove the top cover of the Model 8350A/B.

5. Insert a 44-pin extender board into A10XA3.

Service
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6. Install the A3 assembly on the extender board, and reconnect W29P1.
RF Plug-In Salf Test
Major portions of the A3 Digital Interface assembly and the Instrument Bus connecting it to

the Model 8350A/B are tested by the Self Test routine performed at Instrument Preset or
power-on.

The Plug-In ROM is tested by reading a test pattern out of RCM, then performing a
“checksum” on the entire range of ROM. If the test passes, this ensures that the data bus,
address bus, and major timing lines to the A3 assembly, as well as the ROM address
decoding and the ROM itself, are good. If the test fails, error code E001 appears, indicating a
fault in these components or the Instrument Bus.

Other error codes (between E0S0 and E099) indicate specific problems in the Plug-In. These
can occur either at Instrument Preset or power-on, or during normal operation, and are
discussed in greater detail below.

The L IRD. FLAG, and PITRQ lines are not tested by the routine, nor are the internal data
busses (BD0O — BD7) and address busses (BAQ — BA3),

An error code indicates a failure in specific components. If Self Test passes, these
components are very probably working correctly. Hence, the troubleshooting information
below is in three sections:

® Error Code E001 Plug-In Failure

®  Other Error Codes

® No Error Code Displayed

Refer to the appropriate section indicated by the Self Test results.

Error Code EOO1

Error code E00] indicates a failure in one or more of the following arcas:

'®  Connections between Model 8350A/B-Plug-In interface and Instrument Bus

® Model 8350A/B-Plug-In interface

® Connections between Model 8350A/B-Plug-In interface and A3 assembly

¢  Plug-In buffers

® ROM Address Decoding

& ROM

The Instrument Bus internal to the Model 8350A/B is checked during Self Test and will
produce error E005 on failure, However, branches from the Instrument Bus leading to the
Plug-In are not tested

In the Model 8350A/B, check cables between the Motherboard and the Model 8350A/B

chassis connectors J2 and J3 leading to the Plug-In, for damage or loose connections,
Likewise, in the Model 83592C, check the cabling between chassis P1 and P2 and the AlD
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Motherboard or A3 Digital Interface. Next, check the individual pins and sockets of the
Model 8350A/B-Plug-In interface connectors for bent or missing pins.

Make sure that the A3 assembly is firmly seated into its motherboard socket, and that
ribbon cable connections are making good contact

Perform the Hex Data Read by entering:

[SHIFT] [0] [0] Enters the Hex Data command
[4] [0] [0] [O] Address location 4000
[M3] . Hex Data Read

The Model 8350A/B FREQUENCY/TIME display should indicate 55. Increment the
address to 4001 by pressing [ 4], and the FREQUENCY/TIME display should indicate
AA If these numbers are read, the data lines and the 4000H ROM enable line are
functional

If these tests do not execute, run the Hex Data Rotation Write by entering:

[SHIFT] [0] [O] Enters the Hex Data Write command
[4] 0] [O] [O] Address location 4000
[M4] Hex Data Rotation Write

Check the 4000H line to Ul for activity, and if there is none, troubleshoot the address
decoding circuitry. Repeat the above key sequence substituting address location [5] [0] [0]
[0]. Check the 5000H line to U2 for activity.

The address lines can be checked by using the Hex Data Write feature of the Model 8350A/
B. Alternate ones and zeros are written on the address lines when writing to address location
5555H or 2AAAH. By performing a Hex Data Write to each address location, al! thirteen
address lines are pulsed high and low.

On the Model 8350A/B, enter:

[SHIFT] [0] [0] Enters the Hex Data command
[5] [5] [5] (5] Address location 5555
[M4] Hex Data Rotation Write

Check that all even address lines (A0, A2, ... Al2) are pulsed high, and all odd address lines
(Al, A3,..All) are low.

On the Model 8350A/B, enter:

[SHIFT] [0] [0] Enters Hex Data command
{2] [A] [A] [A] Address location 2AAA
[M4] Hex Data Rotation Write

Check that all odd address lines are pulsed high and all even address lines are low.
Other Error Codes

Error codes E052 and E053 indicate a failure on the A3 Digital Interface assembly. These
codes, along with troubleshooting hints related to the indicated failures, are listed below.
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Error Code EQ52

Error code E052 indicates a failure in triple programmable timer US or the 200 kHz
Clock

First check the 200 kHz Clock The SCAN CLK line is accessible at U3 pin 3, at the top of
the A3 assembly, so it is not necessary to remove the A3 board to test it The output
frequency should be approximately 200 kHz. The pulse train is NOT symmetrical, and has
TTL levels. If no clock signal is found, suspect U3.

If the SCAN CLK is present, yet E052 occurs, then the failure is probably in US. Press
[SHIFT] [5] [6], and check the L WR and L RD lines for the waveforms shown in Figure
8-19. If either control line is inactive, troubleshoot the address decoder U9. If the control
lines are working, check the CTR 0 and CTR 1 waveforms as shown in Figure 8-21. If they
are incorrect, replace U5,

Error Code E053

EO053 generally indicates a failure in the PIA, U4. However, the problem might be in the
output stages of US. Enter [SHIFT] [5] [5], and check CTR 0 and CTR 1 waveforms as
shown in Figure 8-19. If they are correct, U5 is functional. Next, check the L PIAE line as
shown in Figure 8-19, and make sure the L WRITE line shows activity. If not, troubleshoot
the appropriate address decoding circuitry or buffer. Then check L PIIRQ for the square
wave shown in Figure 8-21. If it is inactive, replace U4.

No Error Code

If no error code occurs and the Model 8350A/B display shows the correct START and STOP
frequencies of the Plug-In, the Plug-In Self Test passed successfully. This verifies the
Instrument Bus to the Plug-In, data and address busses on the A3 Digital Interface
assembly, and Plug-In ROM. Any Plug-In faitures which are traced back to the A3 assembly
are due to failures in one or more of the following areas:

® Address Decoding

¢  Plug-In Buffers

® Interrupt Control/Configuration Switch
® Miscellaneous Control Lines

If problems occur only when a multiband sweep is performed, suspect the programmable
timer, US. If the Model 8350A/B display shows the wrong frequencies, first check
Configuration Switch 51 against Table 8-10, and then troubleshoot the PIA, U4

Address Decoder

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, U6C, U7B, U9, and Ul3 for the signals shown in Figure
8-22. The address lines have been verified by the Self Test. Therefore, if the L PIAE or ROM
enable lines are faulty, troubleshoot the discrete address decoding logic involving U6, U7,
U8, and U10, and replace the defective component. If other pulses are missing or displaced,
replace the appropriate decoder, U9 or Ul3.
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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 have been verified by the Instrument Preset Self Test

Therefore, if address or data is not being passed to another assembly, the fault lies with Ul4,
Ul7, U6A, or a motherboard connection.

The address lines can be exercised by performing the Minor Address Decoder Test On the
Model 8350A/B, enter:

[SHIFT] [5] [4] Minor Address Decoder Test
Verify activity on each of the buffered address lines (BAQO — BA3).

Data lines can be verified by performing a Data Rotation Write to any address location
between 2C00H and 2ZFFFH. On the Model 8350A/B, enter:

[CW] Sets Model 8350A/B into CW mode
[SHIFT] [0] [O] Enters the Hex Data command

[2] [GHz s] [0] [O] Address location 2C00

[M4] Hex Data Rotation Write

Check for activity on each of the buffered data lines (BDO — BD7), and check for shorts
between lines.

Interrupt Timer/PIA
The PIA is responsible for two functions:
® Reading the Configuration Switch
#® Routing the Interrupts from the triple timer
NOTE
Before changing the Configuration Switch settings, write
down the switch positions, and return the switches to their

original settings after troubleshooting.

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

[CW] Sets the Model 8350A/B into CW mode
[SHIFT] [0] [Q] Enters Hex Data command

[2] [9] [0] {O] Address location 2900

[M3] Hex Data 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 E052 or E053 are displayed if a failure is
detected. If these error codes are found, or if either U4 or U35 are suspect for other reasons, a
special test pattern can be accessed by entering

[SHIFT] [5] [5] Interrupt Control Test

The waveforms shown in Figure 8-21 should be displayed. Refer to “Other Error Codes” for
details on these error codes and the [SHIFT] [5] [5] Operator Initiated Self Test.
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A4 AUTOMATIC LEVELING CONTROL {ALC), CIRCUIT DESCRIPTION

The A4 Automatic Leveling Control (ALC) assembly is part of a closed loop power leveling
function, designed to control the amplitude of the RF output power. The General section
below describes loop operation, including some components external to the A4 assembly.
The rest of this operational theory is devoted to detailed description of the circuits found on
the A4 assembly.

General

The circuits which accomplish power control and power leveling can be divided into two
categories: internal loop circuitry, and external components of the loop. Figure 8-24
illustrates this theme.

The Power Level Reference leg of the ALC establishes the desired power level This is
accomplished by pressing the Plug-In [POWER LEVEL] pushbutton and rotating the RPG
or entering the desired reference on the Model 8350A/B front panel DATA ENTRY keys.
This leg of the ALC is not an interdependent part of the loop, as shown in Figure 8-24.

The detector leg of the ALC loop samples the actual RF output power and produces a
voltage proportional to RF amplitude. This voltage is converted to log scale and compared
with the Power Level Reference signal. If the voltages at the summing junction (TP4) are not
of equal magnitude an error voltage is generated This error voltage is amplified and
converted to a current drive for the RF modulators which vary the transmitted RF power to
correct the error and achieve the desired RF power level.

Address Decoder and Control Latches @

U12 is a 3-to-8 decoder, selecting address 2C07H when it is present on the address bus. This
address serves as a chip enable for octal latch Ul3. Information on the data bus is then
latched into U13 and used throughout the A4 assembly.

Detector Inputs and Selection Switches

Control lines MUX A0 and MUX Al are encoded with leveling mode and band selection
information. The lines are decoded in Table 8-13. U6 decodes these control lines to select
the proper detector input for the desired operating mode.

R33 and R4 BIAS adjustments offset the Band 0 internal detector so that 0 volts at TP10
corresponds to no RF power.

EXT/MTR ALC input provides external crystal leveling capability within the ~10 to —200
mV range. VR1 and VR2 provide protection against transients. Two Schottky diodes, CR2
and CR3, are mounted between the EXT/MTR ALC connector and the front panel casting
for similar protection.

When MTR (power meter) leveling is selected, Ul inverts the positive RECORDER output
(approximately 0 to +1 Vdc full scale) of the HP 432A R41 and C9 compensate for the
power meter response. Additional compensation occurs in the Main ALC Amp (Block I).

Sample and Hold Driver @

Q2B switches between saturation and cutoff, controlling both of the sampling FETs, Q1 and
Q3. The Sample and Hold function of the ALC loop is used in conjunction with puise
modulation. When PULSE ENABLE is high, and either L PULSE or SQ MOD input is low,
Q2B will saturate, initiating the Hold mode.

Service
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The frequency of the sampling mode is dependent on the L. PULSE or SQ MOD input
When the system is used with the HP 8756 Swept Amplitude Analyzer, the SQ MOD input
will be a 27.8 kHz square wave, controlling the gates of Q1 (Block D) and Q3 (Block G).
(Refer to Model 8350A/B Operating and Service Manual, Section V, for 27.8/1 kHz
Oscillator adjustment) This ensures that sampling occurs only during the ON pulse. The
sample level is maintained during the OFF pulse, thus preventing saturation of the Log and
Main ALC amplifiers.

The SQ MOD input is also connected to the PIN Mod 0 and PIN Mod I Drivers (Blocks K
and L) for RF modulation when the Model 8§350A/B internal squarewave modulation is
used.

Input Sample and Hold @

The Input Sample and Hold function prevents the Log Amplifier from saturating during
pulse modulation.

U8 is a unity gain follower with internal feedback which buffers the detector input R39
compensates for the offset voltage of the operational amplifier. Q1 and Cl1 perform the
sample and hold function. Q7 and Q8 in the Log Amplifier select the appropriate detector
return for INTernal and EXTernal leveling modes.

Log Ampiifier (E)

The logarithmic scaling function is performed by Q6A in the feedback loop of U7. QA
collector current is proportional to the voltage at TP12 and exponentially related to its base-

emitter voltage Therefore, Q6A emitter voltage is logarithmically related to the input voltage
at TP12.

Q6B compensates the Log Amp against changes in reverse saturation current with
temperature.

CR4 provides a positive current path preventing U7 from saturating when the input is
greater than or equal to 0 volts.

U6 decodes MUX A0 and MUX Al (Table 8-12) to select the proper offset voltage for power
calibration at the low end of the Plug-In power range. In EXTernal ALC, the power level
calibration is set with the front panel EXT CAL potentiometer.

U5 amplifies the logged output for comparison with the Power Level Summing signal
(Block F). R7 and R§ adjust the gain of US, and calibrate midrange power levels for their
respective bands. R9 is selected during power meter leveling to adjust the gain of the log
amp for compatibility with the HP 432A Power Meter.

Guarded-gate FETs 7 and Q8 select the appropriate detector return for INTernal and
EXTternal leveling

Power Level Reference
Power Level Summing
Ul4 is a 12-bit microprocessor-compatible D/A converter, which latches data in three 4-bit

nibbles. The —10V REF input sets the DAC for a maximum output {(TP2) of +10V. The
voltage at TP2 is the product of —10V REF and the fractional binary input of the DAC.

The voliage at TP1 is the sum of several voltages, depending on the operating mode of the
Plug-In. U3A sums PWR SWP/COMP and AM inputs. In addition, selected feedback
resistors R2 and R3 reduce gain to compensate for detector deviation from square-law at the
upper limits of the Plug-In power range.
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The EXT CAL input is summed through amplifier U3C. R31, in the feedback loop of U3C,
provides temperature compensation for the Log Amplifier and detectors.

Error, Sample and Hold @

TP4 is the summing junction for the Power Level Summing output, Log Amplifier output,
and FREQ TRK V. FREQ TRK V is a 0 to 5 volt ramp proportional to the YTF DRIVE
Voltage. Rl (SLP) adjusts the overall slope of Band 0.

Under leveled power conditions, the voltage at TP4 is zero. A non-zero voltage represents an
error and forces a change in modulator current until power is again level.

U3D buffers the error voltage. Q3 provides sample and hold capability during pulse
modulation. R69 reduces the coupling effect of parasitic capacitance in Q3.

C18 and C19 (Band 0 only} provide the proper sample and hold switching delay.

Main ALC Amp (1)
Unleveled Signal @

Both inputs to integrator Ul1 are at virtual ground under leveled power conditions, allowing
for immediate response to an input error voltage.

R11 optimizes the speed at which the loop responds to power level changes.

L RFB goes low during bandswitching to blank the RF power, thus preventing the loop from
saturating. When Model 8350A/B RF BLANK is selected, L RFB goes low during retrace
also: 2D closes, pulling current through C22, forcing TP6 high and turning on the PIN
modulators,

C21 compensates for the response time of the ALC loop during power meter leveling to
prevent oscillations.

Under unleveled conditions, VR4 and VRS will clamp the output of Ul1 at approximately
—4 and +4 volts, preventing negative or positive saturation. When the output of Ull
approaches —2 volts, comparator Ul5 activates the front panel LED indicating unleveled
power.

Collector current in common-base transistor Q14 is exponentially related to the base-emitter
voltage. PIN modulators are driven exponentially to maintain constant loop gain.

Emitter-follower Q13, and CR7 and CR9 control the gain of the exponential current drive.

PIN Mod 0 Driver (L)
PIN Mod 1 Driver ®

R96 and R97 compensate for the loss of modulator sensitivity under high power conditions.

Q9 (Block L) or Q10 (Block K) increase isolation between Band 0 and Band 1 by shutting off
the modulator in the inactive band Q16 and Q17 provide squarewave modulation and RF
blanking, when selected.
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Figure 8-24.  Simplified ALC Block Diagram
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A4 ALC TROUBLESHOOTING
NOTE

To ensure that Option 002 Plug-ins remain at the same
attenuator setting during troubleshooting, press [SHIFT]
[POWER SWEEP]. This allows full ALC control without
changing attenuator settings.

Since the Automatic Leveling Control (ALC) function of the Model 83592C RF Plug-In
includes many individual components arranged in a highly interdependent closed loop, the
scope of the A4 ALC Troubleshooting section extends well beyond the limits of the Ad
assembly. Portions of the A5 FM Driver assembly, and several microcircuit components
which contribute to the power leveling function, are discussed below.

The ALC loop is a complex feedback loop which meonitors the RF output power and
continuously corrects for any deviation from the desired power level Because it is a closed
system, it is difficult to isolate cause from effect when a problem arises. Therefore, the key to
troubleshooting is to examine individual components, correlating the expected output for a
particular input signal

This troubleshooting outline is organized into two major sections: Troubleshooting
Symptoms, and Troubleshooting Diagnostics. The section entitled “Symptoms™ (1)
characterizes possible failure modes, (2) provides some general troubleshooting hints, and
(3) refers the reader to more detailed procedures found under “Diagnostics.”

Troubleshooting Symptoms

The procedures outlines below help to systematically characterize the failure as quickly as
possible. The following failure symptoms are discussed:

RPG / POWER DISPLAY FAILURE
UNLEVELED (LED)

FLATNESS / OSCILLATIONS (Power Dropouts)
FULL UNLEVELED POWER

NO POWER (Single Band)

NO POWER (All Bands)

POWER SWEEP / FLATNESS

sToP STOP
SWEEP SWEEP

SWEEP
CUT/IN SWEEP IN

POS Z BLANK POZ Z BLANK

¥ 4 L 4 4

SWERT
ANALYZER

aponoon
ooooo

ATTENUATOR

DETECTDR

=

Figure 8-25,  Typical ALC Troubleshooting Setup

AMPLITUDE
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Evaluating the specific failure may require an HP 432A Power Meter or the HP 8756A
Swept Amplitude Analyzer with the HP 11664B Detector. (However, a crystal detector with
an “A vs B” oscilloscope may often be substituted) Figure 8-25 configures a typical test
setup. Initiate all tests with the [INSTR PRESET] condition.

RPG / POWER DISPLAY FAILURE

Check that the POWER display changes when either the RPG is rotated or data is entered
via the Model 8350A/B keyboard This verifies that the digital information is reaching the
mainframe, is properly processed, and is then displayed,

® If the display is flashing rapidly or showing random patterns, refer to Al/A2 Front
Panel or A3 Digital Interface Troubleshooting If the RPG causes a change in the
measured RF power level, but the POWER display remains the same, refer to Al/A2
Troubleshooting. If the RPG produces no response whatsoever, or if the front panel
display is blank, refer to Al/A2 Troubleshooting, and trace the problem back to the
Model 8350A/B mainframe.

UNLEVELED (LED)

If the UNLEVELED light turns on during the sweep, enter a sweep time of 20 seconds (ie.
one second per GHz). Observe the sweep light on the Model 8350A/B Sweep Oscillator, and
determine at which times during the sweep the UNLEVELED light turns on.

® If the UNLEVELED light remains lit during retrace, suspect problems in the front
panel annunciator drivers. Refer to A1/A2 Troubleshooting.

® Ifthe UNLEVELED light blinks briefly at the beginning of the sweep, the heterodyned
Band 0 may be sweeping through 0 Hz and causing an ALC drop-out. Check this by
slowly increasing the start frequency. If the UNLEVELED light stops blinking, enter a
CW frequency of 0 MHz and adjust the Model 83592C front panel FREQ CAL knob to
the center of its adjustment range that keeps the UNLEVELED light on. Press [INSTR
PRESET] and observe the UNLEVELED light A frequency 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 is on only during the first two seconds of the sweep (10 MHz
to 2.4 GHz), the problem is in the Band 0 loop. If it is lit after the first two seconds of
the sweep but prior to retrace, the problem is related to Bands 1 through 3. In either
case, the Reference leg of the ALC circuitry and those components common to all
bands are probably NOT at fault Check the appropriate detector, modulator, and
detector selection switch.

® If the UNLEVELED light is on during the entire forward sweep, suspect components
common to all bands.

® If the UNLEVELED light flashes on briefly three times during the sweep (at 2, 7, and
13.5 seconds into the trace), the problem occurs at the bandswitch points. Check for the
RF blanking (L RFB) pulses during bandswitch at A4P1-29, as shown in Figure §-32. If
the signal is missing, trace the problem back through the Model 8350A/B, to the
blanking request (L RFBRQ) line on the RF plug-in A6 assembly. If L RFB is present,
but A4TP6 does not clamp at +4 Vdc during blankling, suspect A4U2D or A4U11.

® If the UNLEVELED light flashes briefly during the sweep, but does not imply any of
the above failure modes, check power flatness. See below.
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FLATNESS / OSCILLATIONS (Power Dropouts)

Maonitor the RF output with the HP 8756A as shown in Figure §8-25. Optimize the cutput
power with the front panel PEAK control.

® If the power level is constant across the sweep within approximately 5 dB, then the
Plug-In may only require ALC flatness adjustments. Refer to Section V, Adjustments,
in this manual, for the Internal Leveled Flatness adjustment procedure.

® If the measured power level lies between +10 and —5 dBm, but cannot be controlled
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 Section V,
Adjustments, in this manual, and perform the ALC Gain adjustment procedure.

FULL UNLEVELED POWER (One or More Bands)

If power is unleveled in Band 0 only or Bands 1-3 only, select a sweep width within the
unleveled band(s). If power is unleveled in all bands, continue to sweep the Plug-In's full
range.

® Attempt to level the power externally using the HP 432A Power Meter as shown in
Figure 8-26 (use HP K486A mount above 18 GHz). Select [MTR] leveling, and enter a
100 seconds sweep time. If the RF power is now leveled the failure is most likely in the
detectors or the Detector Selection Switch, A4U6. Refer to the following paragraph. If
this does not prove to be the case, the problem may be in the two analog switches U4B
and U6A It may be necessary to perform the ALC adjustments in Section V of this
manual

SWEEP RF
QSCILLATOR PLUG-IN

POWER
METER

RECORDER

THERMISTOR 0 o_s
MOUNT| |

Figure 8-26. Power Meter Leveling Setup

® Check the Detector Selection Switch by entering a CW frequency within the band or
leveling mode in question and trace the detector voltage through U6B. If the input to be
selected does not match the output, check the MUX A0 and MUX Al lines (see Table
8-12}. Also check U12 and Ul3 as described under Digital Control
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Check the voltage at TP6. If it is at +4 Vdc, suspect the Mod Drivers or Modulators. If
it is below —2 Vdc, suspect the Detectors and Detector Leg

NO POWER (Single Band Only)

If no power is detected in one band, but there is leveled power in another band, suspect the
components of the RF path appropriate to the faulty band within the ALC loop.

NOTE

Turn off LINE switch before removing or installing any
assembly.

With the ALC assembly removed from the Plug-In, 27.8 kHz
squarewave modulation from the Model 8350A/B is not
available. However, the HP 8756A 27.8 kHz squarewave can
be connected to the rear panel PULSE IN connector to
maintain HP 8756 A compatibility.

To check the RF components, remove the A4 ALC assembly from its socket. This
removes all bias from the modulators, and should allow maximum power through the
RF path in all bands. If full power (over +8 dBm) is then detected in all bands, the RF
Amplifiers (Al4 and Al7), the Cavity Oscillator (All), the DC Return (Al3), the
Isolator {AT1}, the YTM (Al2), and the YTF (A20) are verified Suspect primarily the
appropriate detector. Also inspect the appropriate modulator, as well as the A4 Mod
Drivers and Detector Selection Switch.

If the RF signal for Bands 1 through 3 is missing, check the A6 SRD and PIN Diode
Bias circuit If the PIN diode switch bias signal is not getting through, or the B0 control
line is missing, the Switched YTF will come up in the Band 0 position.

NO POWER {All Bands)

NOTE

Turn off line power before removing or installing any
assembly,

If no power is detected in any band, remove the A4 ALC assembly. This removes all
bias from the modulators, and should allow full RF power to be transmitted. If there is
still no power, check the rear panel AUX QUTPUT for approximately 0 dBm to verify
that the Al3 YIG Oscillator is providing an RF output. Refer to RF Troubleshooting
for details.

If removing the A4 assembly causes full unleveled RF power to appear, reinstall the
board and check A4TP6. If less than —2 Vdc is present, verify that TP9 is approximately
—8& Vdc in Bands 1-3 (0 Vdc for Band 0). If A4TP6 is at +4 Vdc, suspect any circuitry
between the Detector Selection Switch and A4TP6, particularly the Log Amp.

POWER SWEEP / FLATNESS
L

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

NOTE

Turn off line power before removing or installing any
assembly.

® Remove the AS board from the Plug-In. If the situation improves, suspect a failure on

the A5 assembly.
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® If the RF power is leveled within approximately 5 dB, refer to Section V, Adjustments,
in this manual, and perform the Internal Leveled Flatness adjustment procedure.

Troubleshooting Diagnostics

The troubleshooting information below is organized into functional areas:

DIGITAL CONTROL (A)
REFERENCE POWER LEVEL (C)(F)
DETECTORS DC1, CR1 / DETECTOR SELECTION SWITCH

DETECTOR LEG (D) (E)

MODULATOR LEG @@

mob DRIVERS (L) (K)

MODULATORS A17,A13
DIGITAL CONTROL (A)
Address Decoder Ul2 and Control Latch Ul3 control digital switches throughout the A4

assembly. Their operation can be confirmed by performing the Hex Data Rotation Write at
address 2C07 Hex. Enter the following key strokes:

[SHIFT] [0] [0] Enters Hex Data command
[2] [GHz s] [0] [7] Address location 2C07 (U13)
[M4] Hex Data Rotation Write

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

® If any output signal is missing or misplaced, check the data lines against Figure 8-2. If
no output is found, look for activity at UL3 pin 11. Check for L INST1 and BA3 to pulse
low, while BAO, BA1, and BA2 pulse high. If these pulses are missing, trace the problem
back to A3 Digital Interface.

If the Digital Control section is working, the primary outputs of U13 are easily controlled by
selecting the appropriate front panel function while in the CW sweep mode. (e.g, Bl is held
high by selecting a CW frequency in Bands 1 through 3; selecting MTR leveling holds the
PM line high, etc.).

REFERENCE POWER LEVEL (C)(F)

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, ALC compensation, and
power sweep signals.

The ALC compensation and power sweep signals are generated on the A5 FM Driver
assembly. If an A5 failure is suspected, refer to troubleshooting information on. the AS
Service Sheet. Unless AS is suspect, simplify A4 troubleshooting by turning off the line
power and removing the AS assembly. Although power sweep will be disabled and the
power flatness will be lost, the ALC loop should still level without the signals provided by
the A5 assembly.

DAC Ul4 establishes the absolute power level The —10V REF from the A6 assembly is
scaled to yield from 0 Vdc (—5 dBm displayed) to +10 Vdc (+20 dBm displayed) at TP2.
(This breaks down to a voltage step of 0.40 Vdc per 1.0 dB of power over the dynamic range,
or 6.00 Vdc at +190 dBm.)

Service
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A self-test routine is available to exercise the ALC DAC. Enter:

[SHIFT] [8] [0]

The waveform in Figure 8-31 should be seen at TP2. Note that the exercise routine for the
12-bit DAC yields a staircased waveform with 13 levels. The first step shows the maximum
+10 Vdc 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

® If the waveform at TP2 is not correct, check for —10V REF, and trace any problem back
to the A8 assembly. Look for activity on L INST1, BAO, and BAI. BA2 and BA3 should
pulse high as each new DAC value is loaded, pulsing the CS line (Ui4 pin 8) low. If any
of these lines, or data line, appears dead, trace the problem back to the A3 assembly.

U3A adds PWR SWP/COMP and AM, and provides detector flatness compensation at
higher power levels with CR2 and CR3. Use the EXT MTR mode to bypass these
diodes while troubleshooting

U3C adds the front panel amplitude adjustment (EXT CAL) used with external
leveling. The following levels should be seen at TP1 with AS removed and INT leveling
selected: +0.3 Vde for —5 dBm, and +7.0 Vdc for +20 dBm. An amplitude modulation
(AM) signal of 1.0 V p-p at P1-4 will produce roughly 260 mV p-p at TP1. (Note that
U4A, CR2, and CR3 in the feedback path around U3A change the gain depending on
the band and the desired power level This may result in a 1.0 Vdc difference between
bands at +20 dBm.)

DETECTORS DC1, CR1 / DETECTOR SELECTION SWITCH

The detectors DC1 (Band 0) and CR1 (Bands 1-3) are tested simply by checking their output
voltages under full leveled power or full unleveled power conditions. The A4 assembly must
be installed for troubleshooting in Band 0 as it supplies bias current to the Band 0
detector.

NOTE

The 27.8 kMz modulation signal required for HP 8756A
compatibility is not available from the Model 8350A/B when
the A4 assembly is removed from the Plug-in and must be
supplied from the HP 8756A through the rear panal PULSE IN
connector.

¢ If no power is measured in the suspected band, turn off the line power and remove the
A4 assembly. Return power to the instrument (If there is still no RF power, suspect
components of the RF path. Refer to RF Troubleshooting) If full unleveled RF power
is obtained, apply two narrow strips of cellophane tape to the pin-edge connector at P1-
19 and P1-44 to isolate the outputs of the modulator drivers from the modulators.
Reinstall the A4 board. This removes bias from the modulators, allowing full RF power
transmission, while providing detector bias.

If full leveled power (+4 dBm) or full unleveled power (at least +6 dBm) is measured, sweep
only the band in question and check the voltages at the detector inputs against the values
shown in Table 8-11. (Use high-impedance 10:1 probes.)

If the detectors are working and the Detector Selection Switch is suspected, sweep only in
the faulty band and monitor TP15 for the voltages seen at the selected input of U6B.

Model 83592C




Model 83592C Service

Table 8-11. Detector Voltages

I Band Full Leveled

Full Unleveled

Band 0 —60 to —80 mV —120 to —30 mV
(A4P1-21)
Bands 1-3 —40 to —50 mV —80 to —100 mV
(A4P1-20)

If the EXT/MTR ALC INPUT circuits are suspected, select the desired mode and supply a
test signal (low-level DC or sine wave) in the front panel BNC connector, and trace it
through U6B at A4TPI5.

NOTE

Remove any tape applied to edge connector pins in the
previous procedure.

DETECTOR LEG

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 Detectors and Detector Selection
Switch are working correctly. See above,

The Detector Leg can be effectively tested by using the Open Loop method of trouble-
shooting. This procedure utilizes the external leveling mode EXT by supplying an external
DC 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. See Figure
§-32.

MODULATOR LEG
The Modulator Leg includes the Error Sample & Hold and the Main ALC Amp.

U3D is a non-inverting unity-gain summing amplifier. Under leveled conditions, both TP4
and TP7 should be nearly 0.0 Vdc. Under any conditions (except during “hold), TP4 and
TP7 should be at the same voltage. If not, suspect U3D, Q3, or the Sample & Hold
Driver.

Ul1 forms an inverting integrator. When TP7 is positive, TP6 should be at —4 Vdc. If not,
suspect U2D or Ull. When TP7 is negative, TP6 should be at +4 Vdc. If this is not the case,
suspect Ull,

® The following procedure can be used to check U3D and Ull:
. 1. Remove jumper W3.

2. Set power for —5 dBm at any CW frequency.
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Press Model 83592C [EXT] ALC.

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 Vdc.

5. Verify Ull by adjusting the CAL knob as described above and monitoring TP6.
Since Ull is an integrator, TP6 should saturate and clamp (due to VR4 and VRS)
at —4 Vdc and +4 Vdc, respectively. (When sweeping across a bandswitch point,
RF blanking pulses will saturate TP6 at +4 Vdc regardless of input.)

6. Reinstall jumper W3,

Further troubleshooting of the Modulator Leg can be continued by following the Open
Loop procedure outlined in Figure 8-32 and checking for the waveforms provided in Figure
8-33.

MODULATOR DRIVERS

The voltage-to-current conversion and current gain needed to drive the modulators is
provided by Q13 and Q14 on the output of the Main ALC Amplifier. As the voltage
increases at TP6 so does the current to the modulators, shunting more RF energy to ground
and allowing less to pass through. Since the modulators are essentially current-controlled,
the voltages measured at TP9, P1-19, and P1-44 do not vary much over a wide range of
modulator attenuations.

Q13 is an emitter-follower followed by a common-base stage (Q14), with two diodes in
between. Check the biases and base-emitter voltages to see if the transistors are damaged.

® To establish a bias level for the Mod Driver stages, TP6 can be forced high (+4 Vdc).
Remove jumper W3. Press Model 8350A/B [CW] and select a CW frequency in the
appropriate band. Select [EXT] ALC, and enter an RF power level of —5 dBm via front
panel controls. Rotate the EXT/MTR ALC CAL knob fully counterclockwise. Verify a
signal level of approximately +4 Vdc at TP6. Reinstall jumper W3.

MODULATORS

The two internal modulators for this Plug-In are housed in combination microcircuit
packages: Al7 Modulator/Mixer (Band 0), and Al6 Modulator/Splitter (Bands 1-3). Figure
8-27 provides a simplified schematic for these positive-bias shunt-type attenuators. As more
current is supplied through the modulator bias pin, the shunt diode merns on harder, sinking
more RF power to ground and allowing less to reach the front panel

* Imax + Imin

ouT ouT
_—>

RF
N ’ L . /
| oN | N | OFF | >
I RF Imin
| ﬂ T e | l T |
MODULATOR QN MODULATOR OFF
{Maximum Attenuation} {Minimum Attenuation)

Figure 8-27.  Simplified Modulator Schematic
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The modulators are checked simply be noting whether actual RF attenuation is appropriate
. to the modulation bias present:

NOTE

Turn off line powar before removing or installing any
assembly,

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

1. Select Model 83592C [EXT] ALC. Remove jumper W3. Enter —5 dBm RF power,
and select a CW frequency in the appropriate band Rotate the EXT/MTR ALC
CAL knob fully clockwise. This should result in —4 Vdc at TP6, essentially
removing bias from the modulators. Check TP9 for —8 Vdc in Band 0 and 0 Vdc
in Bands 1-3. If this is not the case, isolate each modulator from its drive circuitry
by applying a piece of cellophane tape to the appropriate pin edge connection:
P1—44 for Band 0 or P1—19 for Bands 1-3. If TP9 now measures —8 Vdc for Band
0, the modulator diode is probably shorted. If TP9 still does not measure —8 Vdc,
suspect the band blanking circuitry: USB and Q9 for Band 0, or U9C and Q10 for
Bands 1-3.

NOTE
o

Remove any tape applies to the pin edge connectors in the
previous procedurs,

® If the modulators appear 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. If power is low in all bands, check the RF level at the rear panel AUX OUT
connector. Refer to the RF Schematic Diagram at the end of Section VIII for the
proper levels,

3. If power is low in Band 0 only, measure the RF levels around the A18 Modulator/
Mixer. With no modulation, approximately +13 dBm should be measured at the
input of Al8, with approximately —10 dBm at the output. If no output is measured,
make sure the Cavity Oscillator All is yielding at least +8 dBm.

4. If the RF output for Bands 1-3 is low, check the RF levels around the Power
Amplifier Al4 with no modulation. Al4 should output approximately +26 dBm
with about +13 dBm at the input

® If maximum unleveled RF power is observed, attempt to achieve maximum attenuation
(minimum RF transmitted). Select Model 83592C [EXT] ALC. Remove jumper W3.
. Enter —~5 dBm RF power, and select a CW frequency in the appropriate band Rotate
the EXT/MTR ALC CAL knob fully counterclockwise. The voltage level at TP6 should
be +4 Vdc. Concurrently, the voltage levels at the output of the Mod Drivers, P1-44
(Band 0) and P1—19 (Bands 1-3), should be approximately +0.6 Vdc to +0.8 Vdc.
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1. If the voltages are significantly higher than this, the modulator diode is probably
open.

2. Check TP9 for approximately +2.0 Vdc. The difference between the test point and
the corresponding pin-edge connector gives an indication of how much current is
flowing to the modulator.
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A5 FM DRIVER, CIRCUIT DESCRIPTION

. The AS FM Driver is divided into three major sections: the YO/YTM/YTF Main Coil FM
Drivers, the YO FM Coil Driver, and the ALC Flatness Adjustments and Power Sweep
circuits for the Ad ALC assembly.

The FM input signal from the rear panel of the Model 8350A/B Sweep Oscillator provides
the input to both the YO/YTM/YTF Main Coil Driver and FM Coil Driver circuits, For low
frequency FM inputs, the YO and YTM/YTF Band Select Amplifiers scale and buffer the
FM signal to produce outputs that are summed with the tuning voltage on their respective
driver board assemblics (A7 YTM/YTF Driver and A8 YO Driver). Thus, these low
frequency FM outputs are an extra tuning voltage input to the YO and YTM/YTF drivers,
and may be used for phase locking, frequency offsetting, or low frequency FM applications
(where up to 75 MHz deviations are required). The FM Coil Driver scales and buffers the
FM input signal to produce the current drive for the FM coil in the YIG Oscillator for
smaller deviation but wideband (up to 10MHz) FM applications. A current drive for the
YTM and YTF is not necessary because the YITM and YTF bandwidths are wide enough to
pass small frequency variations. Relay switches provide the option of selectable sensitivities
of —6 or —20 MHz/Volt and/or DC coupling the FM input to the FM Coil Driver circuits.
In the DC coupling mode, the Main Coil Driver is shut off and the FM Coil Driver operates
over the frequency range of DC to 10 MHz with —20 MHz/Volt sensitivity. The relay
switches are controlled by the state of the Configuration Switch on the A3 Digital Interface
board

The ALC Flatness Adjustments circuit is used to {latten output power versus frequency by
introducing an error voltage into the ALC reference channel The Power Sweep circuit is
activated by the front panel POWER SWEEP pushbutton and produces a scaled ramp that

. is summed with the ALC reference voltage, causing the output power to increase level versus
sweep (the amount of which is selected on the front panel).

YO and YTM/YTF Main Coil FM Drivers (©)@#)

The YO and YITM/YTF Main Coil FM Drivers scale and buffer the Model 8350A/B rear
panel FM input signal for FM frequencies between DC and 700 Hz, to produce two outputs.
These are summed with the tuning voltage for the YO Main Coil on the A8 YO Driver board
and the YIM and YTF on the A7 YTM/YTF Driver board. The Low Frequency Amplifier/
Filter and the YO and YTM/YTF Band Select Amplifiers make up the YO and YIM/YTF
Main Coil FM Driver. The FM input signal is filtered by 700 Hz low-pass filter R2/C1 and
buffered by difference amplifier U7A. The gain of U7A is approximately 1.4. The output of
U7A drives both the YO and YTM/YTF Band Select Amplifier circuits. Relay K2 is used to
control the overall gain of inverting amplifiers U7B and Ul4D for the two sensitivities by
changing the value of the input resistance. Relay K2 is either open or closed (shorting across
parallel resistors R8 and R78) according to the state of the 6 MHz/V SEL control line (1 =
—6 MHz/Volt, 0 = —20 MHz/Volt). The state of the 6MHz/V SEL control line is determined
by the position of the Configuration Switch on the A3 Digital Interface board. Since the
YTM and YTF may be tuned to the second or third harmonic of the YO, the LO FM outputs
to the YO and YTM/YTF Drivers must be scaled according to the band of operation. This
scaling is accomplished by the YO and YTM/YTF Band Select Amplifier circuits. The gain
of each amplifier is set by the YO and YTM/YTF SEL inputs to the analog switches in their
feedback paths. Table 8-15 lists the logic levels of these lines for each band. The YO Band
Select Amplifier output (TP3) is summed directly with the main coil tuning voltage on the
A8 YO Driver board The YIM/YTF Band Select Amplifier output (TP2) is summed

. directly with the YTM and YTF tuning voltages on the A7 YTM/YTF Driver board. The YO
and YTM/YTF Band Select Amplifiers are shut off with analog switches U3C and UlI3A
when the DC coupling mode is selected on the A3 board Configuration Switch, causing
control line L LO FM OFF (Low = Low Frequency FM OFF) to be true.
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YO FM Coil Driver @@

The YO FM Coil Driver scales and buffers the Model 8350A/B rear panel FM input for
frequencies between DC and 10MHz to produce an output current that drives the YO FM
coil. The FM Coil Driver is made up of a high-pass filter, buffers Q5A and Q5B, video
amplifier U0, operational amplifier Ul19, and unity gain follower U20. The high-pass filter
is made up of capacitors C2 through C6 and resistors R11 and R12. The filter has a 3 dB
cutoff frequency of about 700 Hz. When the FM Driver is configured for the “crossover”
mode as determined by the position of the Configuration Switch A3S1, the FM Coil Driver
passes FM input signals above 700 Hz and the low-pass filter in the Main Coil Driver circuit
passes signals below 700 Hz. If the DC coupling mode is selected, the Main Coil Driver is
shut off and control line L DC COUPLE is true, activating relay K1. This shorts the high-
pass filter network, and the FM driver is active for frequencies of DC to 10 MHz.

Selectable sensitivities of =6 MHz/Volt and —20 MHz/Volt are available and determined by
the state of control line 6 MHz/V SEL (1 = —6 MHz/V, 0 = —20 MHz/V). When 6 MHz/V
SEL is high, relay K2 is open and the FM input is scaled by a resistive divider made up of
Rl1 and RI2. When 6 MHz/V SEL is low, relay K2 is activated, shorting capacitors C4—C6
and resistor R11. The combination of C2, C3 and R12 still form a high-pass filter with a
cutoff of 700 Hz. Note that in the DC coupled mode the sensitivity is always —20MHz/
Volt.

The output of the filter network is limited to about £3V with a network made up of VRI,
VR2, R14, R15, CR3, and CR4. Q5A and Q5B are connected as emitter followers and buffer
the output of the filter network to video amplifier U10. Analog switch Ull is always set to
switch position zero. Frequency response shaping to compensate for the roll-off versus
frequency of the FM coil is produced by the network made up of C11, C12, Cl14, R21, R22,
R23, R75, and LI connected across pins 9 and 4 of Ul0. This network is actually in the
emitter of the input differential amplifier of Ul0, producing greater gain with decreasing
impedance. Figure §-35 shows the approximate response versus frequency of the YO FM
coil and the compensation network. Adjustments R19 (FM OFFSET), R75 (HI), and Cl4
(LO) adjust the shape of the compensation network response.

{l
COMPENSATION
NETWORK
RESPONSE -
[17]
142 ]
=2
Q
a.
W
[1T]
o
FM COIL
RESPONSE
0 10MHz FREQUENCY (Hz)

Figure 8-35. Plot of FM Coil Response Versus Modulation Frequency
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The differential output of Ul0 drives the wideband Qutput Current Driver, U19 and U20.

. The voltage difference between the outputs of Ul0 at pins 6 and 7 is converted to a
proportional current which directly drives the YO FM coil. The overall voltage gain of the
Output Current Driver is determined by the YO SEL inputs to analog switches U12B, C, and
D, and is selected according to the frequency band of operation. Resistive divider R30
through R32 sets the FM coil drive scale factor.

Address Decoder @

Address Decoder Ul8 generates three control lines (L EN 4, L EN 5, and L EN 6) by
decoding the state of address lines BA0—3 and control line L INST 1. LEN 4 (Low Enable 4)
and L EN 6 (Low Enable 6) load data into the Control Latches and L EN 5 (Low Enable 5)
loads data into the Power Sweep DAC.

Control Latches ©

Control latch U6 stores the state of six control lines that are used to control the
amplification factor of the FM input signal according to the frequency band of the RF
output (Bands 0 through 3). The control lines are loaded into U6 from data bus lines
BDO—BD3 when the L EN 6 signal from Ul8 makes a low-to-high transition.

Control Latch Ul6 stores the state of four control lines that are used to set the signal path

and amplification factor of the FM input signal. The state of the control lines is determined

by the position of switches 5 and 6 of the Configuration Switch on the A3 Digital Interface

board. The control lines are loaded into Ul6é from data bus lines BD2—BDS when the L. EN
. 4 signal from Ul8 makes a low-to-high transition.

ALC Flatness Adjustments (D

The purpose of the ALC Flatness Adjustment circuit is to produce an RF output signal that
is as flat as possible across the entire frequency band. The input of the ALC flatness circuit
is a 0 to 5 volt ramp (in full sweep) labeled FREQ TRK V (Frequency Tracking Voltage).
This ramp is dependent on the frequency START and STOP settings, so it will always be at
least a portion of the 0 to 5 volt range.

The FREQ TRK V ramp is applied to four parallel circuits, each one adjusted to take effect
at a different frequency (ie., voltage threshold of FREQ TRK V) as the sweep progresses
from START to STOP. Since the four circuits are identical (Qt, Q2, Q3, Q4), only the Q1
circuit will be discussed QlA is connected as a diode, is always conducting, and is in the
circuit for temperature compensation of QlB. The setting of adjustment BP1 (R34)
determines at what point on the input ramp QI B will conduct. When the summing point at
the junction of U2C and R33 is at zero volts or greater, Q1B will conduct The junction of
resistors ULB and UlA forms another summing point UlB applies a positive-going ramp
from Q1B to this summing point, and a negative-going ramp comes through UlA from the
output of Ul4C. Slope adjustment SL1 adjusts the amount of negative-going ramp
contributed to the summing junction through UlA, and thus determines the resultant
contribution of the QI circuit to the input of Ul4A That is, the resultant signal may be
either a positive-going ramp or a negative-going ramp as required to make the RF output
signal flat aver that frequency segment

. The composite correction signals from the four flatness adjustment circuits (Q1 through Q4)

\ are summed at the input of Ul4 A, then are applied to the Power Level Reference in the ALC
circuit TP1 shows this composite correction signal. Overall tilt is adjusted by SLP (Slope)
adjusiment R48,
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Power Sweep @

When POWER SWEEP mode is selected at the front panel, L EN 4 (Low Enable 4) is
generated by Ul8, enabling U17 on. This allows Power Sweep data from data lines BDO
through BD7 to be loaded into Ul7. This data selects the gain of Ul4B by connecting or
removing resistors in series with the input to Ul4B. The signal path of the VSW voltage
sweep signal (0 to +10V) is through the selected gain resistors in Ul7 to input pin 6 of U14B.
The feedback resistor for U14B is also within Ul7 and is internally connected to the input of
the amplifier stage. The output of Ul4B is summed at the input of Ul4A with the ALC
flatness signal then goes through amplifier Ul4A to the Power Level Reference in the ALC
circuit

When the Plug-In front panel SLOPE key is depressed, data lines BDO through BD7

redefine the gain of the Power Sweep circuit to compensate the slope of the RF output in
dB/GHz.

A5 FM DRIVER TROUBLESHOOTING

For troubleshooting purposes, the A5 FM Driver is divided into three groups.

®  YO/YTM/YTF Main Coil FM Driver and YO FM Coil Driver circuits.

® FM Configuration Control circuits

® Power Sweep and ALC Flatness Adjustment circuits

YO/YTM/YTF Main Coil FM Driver and YO FM Coil Driver Troubleshoating

The most likely indication of a failure in these circuits is unpredictable or no FM operation.
A failure in these circuits can also cause excessive residual FM or frequency offset.

Troubleshooting is divided into two ranges of modulation frequency. For FM frequencies
less than or equal to 700 Hz, Table 8-16 provides voltages for troubleshooting. For FM
frequencies greater than or equal to 700 Hz, Figure 8-40 provides waveforms for trouble-
shooting. The voltages and waveforms are arranged horizontally by test point and vertically
by the FM input frequency. Figure 8-39 shows the test setup required to obtain the
waveforms.

NOTE

Before altering the switch settings on A3S1, write down the

present configuration. Return the switches to their original

status after troubleshooting.
Prior to performing the test procedure, preset the A3S1 Configuration Switch sections 5, 6,
and 8 to the closed (0) position. Several of the troubleshooting waveforms require different
switch settings. A description of each switch setting follows.
® For 6 MHz/V sensitivity — set A351-5 to the open (1) position.
® For 20 MHz/V sensitivity ~ set A3S1-5 to the closed (0) position.
®  For DC coupled mode — set A3S1-6 to the open (1) position.

® For cross-over coupled mode — set A381-6 to the closed (0) position.
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® For front panel Phase-lock mode — set A3S1-8 to the closed (0) position.
® For the AUX OUT Phaselock mode — set A351-8 to the open (1) position,
NOTE
The Model 8350A/B front panel INSTR PRESET pushbutton
must be pressed after each switch position change in order
for the selected mode to take effect. ‘

L. Adjust the function generator frequency and amplitude controls to obtain a 1 volt peak-
to-peak waveform at TP11 for the frequency tested.

2. Verify the waveforms and voltages in the corresponding row.

Table 8-13. YO and YIM/YTF Gain Select Truth Table

Front Panel Phase Lock (A351-8=0) Aux Out Phase Lock {A381=1)

80 B1 B2 B3 B4 B0 B1 B2 B3 B4

YOSEL1 | o | o 1 { 1 o | o | o |0 o
voseL2 | o | o | o | 1 1] ol oo o] o

YO SEL 3 0 0 0 0 1 0 0 0 0 0

YIMSEL1 | 1 1 1 1 1 1 I 0 0 0
YIMSEL2| © 0 0 0 0 0 0 1 0 0

YTMSEL3 | O 0 0 0 0 0 0 0 1 0

FM Configuration Control Circuits Troubleshooting

The FM configuration control circuits include the Address Decoder, Control Latches, relays
Kl and K2, and analog switches U3C and Ull. 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 Model 8350A/B Sweep Oscillator operator
initiated 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 Self Test.

On the Model 8350A/B, enter
[SHIFT] [5] [4] Minor Address Decoder Test

Check the Address Decoder outputs L EN 4, L EN 5 and L EN 6 as shown in Figure
8-36. '

8-69




Service Model 83592C

Control Latches, Control latches U6 and Ul6 are checked by performing a Hex Data
Rotation Write to U6 and Ul6, and then checking the outputs for the waveforms shown in .
Figure 8-2. The oscilloscope shouild be triggered from pin 15 of the addressed data latch.

Exercise Ul6 with Hex Data Rotation Write. Enter

[SHIFT] [0] [0] Enters Hex Data command
[2] [GHZ] [s] [O] [4] Address location 2C04 (U16)
[M4] Hex Data Rotation Write

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

To check control latch U6, press [INSTR PRESET] then repeat the above key entry
sequence using address location 2C06.
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1

1

1
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]
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|
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I
|
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LEN3
{Not Used)

LEN4
U1g-1¢
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U110

LENE
U189 {

Enter: SHIFT 54
Trigger: LEN @

Figure 8-36. Address Decoder Timing Diagrams

Relays K1 and K2. A known FM input is applied and the waveform at TP4 is monitored.
The Hex Data Write feature of the Model 8350A/B is used to control relays Kl and K2.
Connect the equipment as shown in Figure 8-40. Adjust the function generator for a 500 Hz
1V peak-to-peak output with a +0.5 Vdc offset (use the function generator offset control).

To check relay K1, enter on the Model 8350A/B:

[SHIFT] [0] [0] Enters Hex Data command .
[2] [GHz 5] [0] [4] Address location 2C04 (U16)
FM21 ] [8] Hex Data Write A8
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Relay Kl should be open Verify that there is a signal centered around 0 Vdc at TP4.
| . On the Model 8350A/B, enter:
[M2] [3] [8] Hex Data Write 88

Relay K1 should now be closed Verify that the signal at TP4 is offset from being centered
around 0 Vdc

To check relay K2, enter on the Model 8350A/B:

[M2] [BKSP] [8] Hex Data Write F8
Relay K2 should be closed. Note the level of the signals at TP3 and TP4.
Open relay K2 by entering on the Model 8350A/B:

[M2] [dBm dB] [0] Hex Data Write E8

Relay K2 should now be open. Verify that the level of the signals at TP? and TP4 is less than
previously noted.

High/Low FM Switching. Analog switches U3C, U13A, and Ul1 are checked by using
the Hex Data Write feature of the Model 8350A/B to control the switches. A known FM
input is applied and switch operation is verified

Connect the equipment as shown in Figure 8-39. Adjust the function generator for a 500 Hz
1V peak-to-peak output.

On the Model 8350A/B, enter:

[SHIFT] [0] [O] Enters the Hex Data command
[2] [GHz] [O] [4] Address location 2C04 (U16)
[M2] [dBm dB] [8] Hex Data Write E8

Analog switches U3C and Ul3A should be closed Verify there is a signal at TP3 and
TP2.

On the Model 8350A/B, enter:

[M2] [dBm dB] [0] Hex Data Write EO

Analog switches U3C and U13A should be open. Verify that there is no signal at TP3 and
TP

On the Model 8350A/B, enter:
[M2] [dBm dB] [8] Hex Data Write E8

Analog switch Ull should be set to the zero position. Verify that a signal is present at
TP6.

. On the Model 8350A/B, enter:

[M2] [dBm dB] [GHz s] Hex Data Write EC
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Analog switch Ull should be set to the one position. Verify that no signal is present at

TPé. .

Power Sweep/ALC Adjustments Troubleshooting
The most likely indication of a failure in these circuits is either incorrect or no operation of
the Power Sweep function or inability to adjust the output power flatness. The Power Sweep
DAC Ul7 is exercised by initiating the Power Sweep DAC self test, and the DAC output is
checked at TPS. On the Model 8350A/B, enter:

[SHIFT] [5] [1] Initiate Power Sweep DAC self test

Verify that the waveform at TP8 corresponds with the waveform in Figure 8-37.

SHIFT 51
w

- @

Figure 8-37. Power Sweep DAC Self Test Waveform
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A6 SWEEP CONTROL, CIRCUIT DESCRIPTION

. General

The Sweep Control assembly buffers and scales the VTUNE (Tuning Voltage) from the
Model 8350A/B mainframe for use by the A7 YTM/YTF and A8 YO Driver assemblies. The
A6 assembly also controls each bandswitch sequence. The SRD and PIN Diode Bias circuit
provides optimum biasing of the YTM Step Recovery diode for the frequency band selected
and also biases the YTF PIN diode switch to select the proper path for Band 0, or Bands | to
3. The YTM PIN diode switch is not used and is always biased on. The Pulse Modulation
circuit provides a drive current (PULSE MOD) to pulse modulate the RF output power.
This modulation is initiated by the rear panel PULSE IN input or the amplitude marker
from the Model 8350A/B mainframe.

Address Dacoder @

The A6 Sweep Control uses hexadecimal address locations 2C00 through 2COB. L INST2,
BAQ, BAl, and the L DAC EN output of USD are decoded by the bandswitch DAC as
hexadecimal addresses 2C08 through 2COB. U17 is a 3-to-8 decoder that is enabled when L
INST1 and address line BA3 are both low. Ul7 decodes address lines BAQ through BA2.

Data Latches and Qutput Data Buffer @

Two octal latches (U3 and U9) store various signals including the digital data for controlling

the Bandswitch Comparator and Sweep Control/Interrupt Logic circuits.Each latch is

clocked by a separate line from the Address Decoder to store the byte of data appearing on

the Data Bus. The data is latched into U3 and U9 when their respective L EN clock inputs

pulse low. Refer to the various circuit function blocks for detailed descriptions of these
. control lines.

Output buffer Ul3 outputs data to the Model 8350A/B microprocessor that relates to the
current status of the sweep. Data is output when the L EN 2 clock input to Ul3 is pulsed
low.

Tuning Voltage Buffer Amplifier

Ub receives the tuning voltage from the Model 8350A/B mainframe and buffers it for use on
the rest of the board. The circuit is arranged as a differential amplifier, with the tuning
signal appearing at the inverting input and the cable shield at the noninverting terminal
This provides good common mode rejection to eliminate noise picked up on the cable. The
waveform at TPS is an inverted ramp, ranging from 0 to —10V for single band sweeps (Band
0, 1, 2 or 3), or for sweeping the full frequency range of the Plug-In. However, if the
Configuration Switch A3S1 in the A3 Digital Interface is selected for Sequential Sweep
mode only, the tuning voltage (VTUNE) is not rescaled to a0 to +10V ramp for single band
sweeps. Figure 8-47 shows the tuning voltage waveform for a 0.01 to 20.0 GHz sweep.

Bandswitch DAC ©

Bandswitch DAC Ul8 provides an offset voltage at TP1 that is proportional to the next
bandswitch point. This voltage is used as a reference voltage by the Bandswitch Comparator
for initiating the next bandswitch sequence. This voltage is also summed with the output of
the TV Buffer in the Variable Gain Amplifier.

Ul8 is a 12-bit multiplying DAC which scales a stable —10V REF voltage according to the
. binary pattern loaded at its inputs. Inverting amplifier U19 works with the DAC's internal
" feedback resistor to provide a programmable offset voltage between 0 and +10V at TPL. See
Figure 8-47. CR2 protects the DAC from turn-on transients. C20 and the DAC’s internal
feedback resistor determine the bandwidth of the circuit
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For single band sweeps, the DAC is held in a reset condition by a logic low on the SEQ
BAND input This causes the voltage at TP2 to be held at 0 volts.

Variable Gain Amplifiar ®

The purpose of the Variable Gain Amplifier is to rescale the tuning voltage input into a
series of 0 to —10V ramps, with each ramp corresponding to a frequency band (Band 0, 1, 2,
or 3). The Bandswitch DAC output is summed in as an offset voltage to set the amplifier
output to OV at the beginning of each band Amplifier gain is changed by analog switch U4
selecting a different feedback resistor for each band. Potentiometers BO through B4 set the
amplifier gain for each band Analog switch Ul0D shorts across the feedback resistors for
single band sweeps to disable the amplifier.

Figure 8-45 shows the relationship between the TV Buffer output, Bandswitch DAC output
and the resultant Variable Gain Amplifier output for a 0.01 to 20.0 GHz sweep.

Single Band Switching (G)

The Single Band Switching circuit selects between the Variable Gain Amplifier output and
the TV Buffer output to provide BVTUNE (Buffered Tune Voltage) to the YO and YTM/
YTF Driver assemblies. The SEQ BAND (Sequential Band) input to analog switch Ul0B
determines which input is used for BVTUNE. When the Model 83592C is sweeping a single
band only, SEQ BAND is a logic low, and the TV Buffer output is selected. When the Model
83592C is in a multiband sweep or the Configuration Switch on A3 is set for Sequential
Sweep mode only, SEQ BAND is a logic high, and the output of the Variable Gain
Amplifier is selected. U20 is a noninverting voltage follower.

Bandswitch Comparatar ®

The Bandswitch Comparator circuit generates a FWD SWP BSW output to initiate each
bandswitch during forward sweeps, and RTC BSW to generate cach bandswitch during a
sweep retrace.

A bandswitch point during a forward sweep is initiated by comparator U23. The buffered
tuning voltage (TP5) appears at the inverting input of comparator U23. When the tuning
voltage reaches a bandswitch point (as determined by the reference voltage applied to the
inverting input of U23), the output of U23 changes. R42 provides hysteresis feedback to 123.
If the selected frequency sweep does not require changing bands, switch Ul1D is opened,
and R36 pulls the input to the comparator to +10V, disabling the bandswitch circuitry. The
reference voltage for comparator U23 (TP2) is supplied by the Bandswitch DAC through
operational amplifier U24A. This reference voltage is set during retrace or a bandswitch
point to correspond to the next bandswitch point The SP adjustment provides an offset to
set accurate bandswitch points. During a sweep retrace, L RTS goes low to turn off Q7. This
places a positive offset voltage at the inverting input of U24A, and effectively disables
comparator U23 during sweep retrace by offsetting the reference voltage beyond any
bandswitch points generated by Retrace Comparator Ul4. FET QI is turned on when Band
3 is selected; this grounds the comparator output to disable a bandswitch at the end of a
sweep.

Retrace Comparator Ul4 initiates a bandswitch during a sweep retrace each time the
Variable Gain Amplifier output (TP7) equals 0V. During sweep retrace, the L RTS input
(inverted by U22A) turns on FET Q3, to set a OV reference at the noninverting input of
comparator Ul4. The inverting input comes from the Variable Gain Amplifier. Each time
the amplifier output reaches 0V, comparator Ul4 outputs a logic high to initiate a
bandswitch. During a forward sweep, FET Q3 is turned off, and a positive offset voltage is
applied through R56 and R57. This offsets the reference input beyond any bandswitch
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points generated by the Forward Sweep Bandswitch Comparator (U23). When Band 1 is
. selected, QI is turned on to disable comparator Ul4 from initiating a bandswitch at the end
of a sweep retrace.

Sweep Control/Interrupt Logic ®
NOTE

Most of the signals discussed in this section are illustrated in
Figure B-48.

The Sweep Control/Interrupt Logic circuit provides the Stop Sweep (L SSRQ), Blanking
Request (L BPRQ) and Sweep Interrupt (L SIRQ) signals at bandswitch points. End of
Sweep Interrupt circuitry (U8B) provides requests for interrupts at the beginning or end of a
sweep.

Whenever the Bandswitch Comparator outputs an active FWD SWP BSW or RTC BSW, the
output of U2C goes high. Pin 13 of U2D is prevented from tracking pin 2 by Cl6.
Consequently, the output of the XOR U2D will go high every time U2C changes states. Each
pulse from U2D clocks flip-flop USA.

The high output at URA performs three functions: 1) Ul6B issues a L SSRQ (Low=Stop

Sweep Request) to halt the sweep ramp generator in the Model 8350A/B mainframe; 2)

Ul6A issues a L BPRQ (Low=Blanking Pulse Request) for display blanking during

bandswitching; and 3) Ul6C issues a L SIRQ (Low—=Sweep Interrupt Request} to alert the
. Model 8350A/B microprocessor that a bandswitch needs to be made.

The microprocessor now takes over control of the bandswitch by writing command bits to
Data Latch U3. First, the SSHOLD (Stop Sweep Hold) line goes high, maintaining the Stop
Sweep (L SSRQ) and Blanking (L BPRQ) requests. Simultancously, the I SSRES
(Low==Stop Sweep Reset) line goes low, resetting USA and clearing the interrupt request (L
SIRQ). The microprocessor now reads buffer Ul3 to determine what caused the sweep
interrupt request (Forward Sweep Bandswitch, Retrace Bandswitch, Start or End of Retrace,
or the Unleveled indicator turned on). Based on this information, the microprocessor blanks
the RF power (causing L RFBRQ to go low), updates the DACs, change the Variable Gain
Amplifier gain, changes various band-dependent control lines, and readies the Plug-In for
sweeping the new band. After the YO has settled, the RF power is turned back on. After the
RF power has come up, the sweep is resumed and the display is unblanked by releasing the
SSHOLD line. The time ntervals required for YO settling and RF power-up are provided by
the programmable counter on the A3 Digital Interface assembly.

In addition to bandswitch points, the microprocessor is also interrupted at the beginning
and end of each sweep. Each time L RTS (Low—Retrace Strobe) changes from high to low,
or low to high, U2A pulses high. (Pin 2 of U2A is prevented from tracking pin 1 by C17.
Consequently, the output of EXOR U2A will pulse high every time L RTS changes states).
Each pulse from U2A clocks flip-flop USB. The noninverting output of U8B is read together
with the bandswitch interrupt to pull L SIRQ low and request microprocessor attention. L
RTS is read through Ul3 to determine whether the forward sweep is beginning
(L. RTS=high) or ending (L RTS=low). U8B is then reset by L ESRES, and the
. microprocessor services the interrupt

L RFBRQ goes low during bandswitch and sends an RF Blank Request to the Model
8350A/B to produce the blanking signal L RFB for the A4 ALC assembly.
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SRD AND PIN DIODE BIAS (1)

The SRD and PIN Diode Bias circuit provides two bias voltages; one for the YTM (SRD
BIAS), and the other for the YTF (PIN SW). For Bands 1 through 3, analog switch Ul11C is
closed, and a negative bias is applied to the diode, enabling Bands 1 through 3.

The Step Recovery Diode in the YTM is biased by SRD BIAS. This bias is optimized for
each band and changes in power level Voltage follower/subtractor U24 provides a voltage
for optimum biasing of the SRD for each frequency band. BVTUNE is applied to both its
inverting and noninverting inputs. If BVTUNE alone was applied the U24 output would
always be zero volts since both inputs have the same gain.Analog switches Ul1lA and Ul1B
sum in offset voltages for Band 1 resulting in a large negative bias to ensure maximum
feedthrough of the fundamental oscillator frequency. Analog switches UlD, UlB and UIC
provide an offset and affect the noninverting input gain. As a result, the U24 output for
Bands 2 and 3 is offset from 0V, as determined by the two band “L” adjustments, with the
slope determined by the two band “H” adjustments.

U26 is a variable gain differential amplifier that provides an output current for Bands 2, and
3 for controlling the SRD BIAS. The amplifier gain is determined by the U24 output applied
through analog switch UlA to U26 pin 5. Analog switch Ul A is open for Band 1, so the SRD
BIAS for these bands is determined only by the output of U24, applied through R63 to the
base of Q8. Threshold adjustment A6R78(T) determines at what modulator drive voltage
(MOD 1) that power level compensation is provided. CR12 prevents U26 from affecting
SRD BIAS when MOD 1 is more positive than the threshold voltage set by R78(T).

Pulse Modulation @

The Pulse Modulation circuit provides a PULSE MOD output to the Alé Modulator/
Splitter that is used to pulse-modulate the RF output The L PULSE output is used on the
A4 ALC assembly in a sample and hold circuit to maintain a leveled power condition (refer
to the A4 Circuit Description for more details). The L. PULSE output goes active low when
either the L RFM (Low=RF Marker from the Model 8350A/B or the PULSE IN (from the
rear panel Pulse In connector) goes low. If the PULSE IN input from the rear panel exceeds
a TTL level, it is translated to a TTL level by the resistor-diode network on the U21A pin 13
input. When the L PULSE output is active low (switching RF power off), Q4 is biased on
and Q6 is biased off: this provides a positive bias to the PIN diode in the modulator and
attenuates the RF output power. When L PULSE is a logic high, Q6 is biased on and Q4 is
biased off: this provides a negative bias to the PIN diode in the modulator so that it has no
effect on the RF Power level

A6 SWEEP CONTROL TROUBLESHOOTING

The A6 Sweep Control assembly rescales the tuning voltage (VTUNE) from the Model
8350A/B for use by the A7 YTM/YTF Driver and A8 YO Driver. The A6 assembly also
initiates all bandswitch sequences.

NOTE

Unless spescifically stated otharwise, the troubleshooting
waveforms and voltages described below occur when the
Plug-In is sweeping across its full range (INSTR PRESET
conditions).

Model 83592C




Model 83592C Service

Buffered Tuning Voltage

. NOTE

The BVTUNE output is normally scaled by the Variabla Gain
Amplifier only for multiband {(sequential) sweeps, with the TV
Buffer output used for single band sweeps. However, the
A381 Configuration Switch {position 1) may be set to disable
the selection of the TV Buffer output for single band sweeps.
This procedure assumes that A351 switch posiltion 1 is set to
the open position, thus enabling the A6 assembly to change
the scaling of the BVTUNE signal for single band or multiband
swWeeps,

A failure in the BVTUNE signal may cause both the YO, YTM, and YTF to sweep between
improper frequency endpoints, or not sweep at all For a full band sweep (0.01 to 20.0 GHz),
the BVTUNE output at TP8 should be a series of 0 to —10V ramps (see Figure 8-47). For a
single band sweep (e.g 0.01 to 2.4 GHz), BVTUNE should be a single 0 10 —10V ramp.

1. If both waveforms are incorrect, verify the TV Buffer output at TP3.

2. If BVTUNE is incorrect for only the full band sweep, the problem is most likely with
the Bandswitch DAC, the Variable Gain Amplifier, or the Bandswitch circuitry. (The
TV Buffer is verified in single band sweep).

a.  Check the Bandswitch DAC output at TP1 as shown in Figure 8-47. If this signal
is incorrect run the Bandswitch DAC test by entering [SHIFT] [5] [6]. Then
check TPI1 for the waveform shown in Figure 8-46.

. b.  Verify correct operation of the Variable Gain Amplifier by checking waveforms at
TP4 and TP7 according to Figure 8-45. If any of the voltage levels are slightly out
of tolerance, perform the Sweep Control and Band Overlap adjustments in Section
V. If the voltage at TP4 is OV, verify that analog switch UI0OD is open.

¢.  Verify operation of the bandswitch circuitry with the procedure in the Interrupt
Control section

3. IfBVTUNE is incorrect only for single band sweeps, verify that the SEQ BAND input
to analog switch Ul0B/C is a logic low when sweeping only a single band Also verify
that Configuration Switch A3S] switch number | is in the open position.

Interrupt Control

Symptoms of an interrupt failure may include loss of sweep, portions of the sweep trace
missing, or failure to sweep across a bandswitch.

1. Verify operation of the Bandswitch Comparator by checking the FWD SWP BSW (U23
pin 7) and RTC BSW (Ul4 pin 7) waveforms as shown in Figure 8-48.

a.  Ifthe FWD SWP BSW signal is not correct, check the Bandswitch DAC output at
TP1 and the TV Buffer output at TP5 as shown in Figure 8-47.

b.  If the RTC BSW signal is incorrect, check the Variable Gain Amplifier output at
TP7. Also verify that the noninverting input to Ul4 is about 0V during a sweep
retrace.

2. With an oscilloscope, check the following edge-connector pins: P1-3 (L SIR(Q), Pl-1
. (L RTS), and PI1-23 (L. SSRQ). The appropriate waveforms are shown in Figure 8-48.

a. L RTS should go low at the end of each forward sweep. If it does not, trace the
problem back through the Plug-In interconnect to the Model 8350A/ B.
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b. L SIRQ should pulse low briefly for end-of-sweep interrupts. If these pulses are
missing, but L RTS is present, suspect U2A, U8B, Ul6C, or control lines from
5.

c. L SIRQ should also pulse low for bandswitch interrupts. If these pulses are
missing, but FWD SWP BSW and RTC BSW show the proper waveforms, suspect
U2C/D, USA, UlsC, or control lines from U3.

d If L SIRQ stays low, or the pulses are exceptionally wide, check U3 with the
procedure outlined under the Digital Control section. If U3 is functioning, the
Model 8350A/B microprocessor probably did not receive the interrupt Trace this
signal back to the Model 8350A/B.

Digital Control

The Address Decoder and the Data Latches and Output Data Buffer comprise the digital
control for the A6 assembly. A failure in these components usually results in large frequency
errors, and will often disable the bandswitch circuitry.

To check the address decoding circuitry enter [SHIFT] [5] [4] and perform the following:

1. Examine L INST1 (P1-18) for activity. If none is found, troubleshoot the A3
assembly.

2. If LINSTI1 is functional, check each of the L ENn lines (U17) for the pulses shown in
Figure 8-45. If these are incorrect, but the address lines show activity, replace Ul7. If the
address lines seem locked high or low, troubleshoot the address buffer on the A3
assembly.

3. To check Qutput Buffer Ul3, press [INSTR PRESET]. Set the Model 8350A/B for a
5-second sweep rate and make the following key entry:

[SHIFT] [0] [0] Enters the Hex Data command
[2] [GHz s] [0] [2] Address location 2C02 (U13)
[M3] Hex Data Read

The hex digits displayed in the Model 8350A/B front panel FREQUENCY/TIME window
should change as the status read by Ul3 changes between forward sweep and retrace.
Raising the power level until the UNLEVELED light comes on should also change the
status bit being read by Ul3.

4.  Exercise U3 and 1J9 with Hex Data Rotation Write. Enter:

[SHIFT] [0] [O] Enters Hex Data command
[2] [GHz s] [0] [0] Address location 2C00 (U3)
[M4] Hex Data Rotation Write

Check the outputs of U3 against the waveforms shown in Figure 8-2. Verify operation of U9
by substituting hex address 2C01 (U9) in the procedure above.

SRD and PIN Diode Bias
A failure in the PIN Diode Bias circuit is indicated by a decrease or complete loss of RF

output power for Band ¢ or Bands 1—3. Check that the voltage at TP6 is +10V for Band 0,
and —4.8V for Bands 1—3.
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A failure in the SRID Bias circuit is usually indicated by low RF output power in Bands 1 —3.
. Check the voltage at TP3 is +5V for Band 0 and —5V for Band 1. If these voltages are
correct, perform the SRD Bias adjustment in Section V.

Pulse Modulation
The Pulse Modulation circuit can be checked by entering an amplitude marker on the
Model 8350A/B and checking for activity on the L PULSE and PULSE MOD outputs. If

L PULSE has activity, but PULSE MOD does not, disconnect W6 at A16J4 to eliminate the
possibility of the modulator loading down the signal
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A7 YTM/YTF DRIVER / A9 REFERENCE RESISTOR. CIRCUIT DESCRIPTION
NOTE

All reference designators refer to the A7 assembly unless
otherwise noted.

General

The A7 YTM/YTF Driver assembly converts the buffered tuning voltage from the A6 Sweep
Control assembly into drive voltages. The A9 Reference Resistor assembly provides the
current drivers to control the frequencies of the YIG Tuned Multiplier (YTM), and Yig
Tuned Filter (YTF).

Multiplying Digital-to-Analog Converters (DACs) scale and offset the buffered tuning
voltage to the frequency end-points in each band. Delay compensation is generated and
summed with the tuning voltage in separate summing amplifiers for the YIM and YTF.
Also summed with the tuning voltage is the low frequency external FM and Band 1 offset
and gain. The resultant waveforms (YTM at TP6 and YTF at TP10) are then converted to
current-drives for the YTM and YTF Main Coils.

Address Decoder and Data Latch @

The A7 YTM/YTF Driver uses hexadecimal address locations 2C88 through 2C8F. L
INST2, BAO, BAI, and the L DAC EN output of USC are decoded by the Scaled Voltage
Tune and Offset DACs as hexadecimal addresses 2C88 through 2C8B. (Note that these
addresses from Ul6 are not used.) Ul6 is a 3-to-8 decoder that is enabled when L INST2 is
active low and address line BA3 is active high. Ul6 decodes address lines BAO through
BA2,

Ul2 is a control latch which stores commands from the Model 8350A/B for the control lines
used on the A7 YIM/YTF Driver assembly, primarily for delay compensation. The
command byte is latched into Ul2 when L EN 7 puilses low. Refer to the Delay
Compensation and summing amplifier sections for detailed descriptions of these control
lines.

Scaled Voltage Tune DAC
Offset DAC (C)

The Scaled Voltage Tune and Offset DACs function together to determine the bandpass
frequency of the YTM and YTF. The Offset DAC determines the start frequency of each
band while the Scaling DAC scales the BVTUNE input to tune the YTM and YTF over the
required frequency range for each band

BVTUNE is a series of  to —10V ramps with each ramp corresponding to a frequency band
DAC Ul17 scales each ramp differently according to the frequency range the YIM and YTF
must sweep to cover the frequency range of the band. (See SCVTUNE waveform at TP9 in
Figure 8-56.) Since neither the YIM nor YTF is used as a filter for Band 0, the DAC output
is set to OV for Band 0.

U17 and Ul3 are 12-bit microprocessor-compatible DACs, which latch data in three four-bit
nibbles. These DACs share the same address location, but are loaded by different data lines
(D0—D3 load Ul3 and D4—D7 load Ul17).

UL7 scales the buffered tuning voltage (BVTUNE) according to the binary pattern loaded at
its inputs. Inverting amplifier U18 is included in the feedback path to convert the current
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output of the DAC to a voltage. CR1 prevents transients from damaging the DAC during
turn-on. C18, along with the DAC's internal feedback resistor, determines the bandwidth of
the circuit. The waveform at TP9 is a scaled ramp (sawtooth waveform for multiband
sweeps), with a maximum range of 0 to +10Vdc. See Figure 8-56.

Ul3 scales a stable —10V REF voltage according to the binary pattern loaded at its inputs.
Inverting amplifier Ul4 works with the DAC’s internal feedback resistor to provide a
programmable offset voltage between 0 and +10Vdc at TP1. See Figure 8-57. CR7 protects
the DAC from turmn-on transients. C15 and the DAC's internal feedback resistor determine
the bandwidth of the circuit

Dalay Compensation ®

The Delay Compensation circuit is used to compensate the Al2 YIM and A20 YTF for the
inherent inaccuracy caused by delay in the magnets at fast sweeps. SCVIUNE (a scaled
ramp from the Scaled Voltage Tune DAC), OFFSET (an offset voltage that sets the start
frequency of each band), and YTM LO FM (a voltage proportional the low frequency FM
applied to the Model 8350A/B rear panel FM INPUT) are summed by Ul9 to provide a
voltage with a slope proportional to the change in YTM/YTF frequency. This voltage ramp
is sent to two separate signal processors: 1) a voltage follower/subtractor whose output is
equal to zero at start of sweep and at the bandswitch points. The amplitude is proportional
to the sweep width; and 2} a differentiator whose output is proportional to the rate of
frequency change while sweeping These two signals are then multiplied in the analog
multiplier U20. The Delay Compensation is summed with the Main Coil Driver voltages in
the YIM and YTF summing amplifiers.

During retrace, and momentarily during bandswitching, analog switch Ul0B closes. In this
condition, U11C together with R6, R8, R9, and R7 form a subtractor circuit The same signal
is applied to both inputs of the operational amplifier, so that they cancel and the resulting
output is 0V, regardless of the input level With UlOB closed, C4 charges to one half the
value of the input signal (R8 and R9 form a voltage divider). UOB opens again during the
sweep which leaves only C4 in the feedback path of Ul1C, Since there is no discharge path
with Ul0OB and Ul0A open, C4 remains charged to the level it had just before Ul0B was
opened UlLC now operates as a voltage follower, with the output level-shifted by the
voltage across C4. Therefore, the output of ULLC has one half the slope of the input signal
and returns to 0V whenever UlOB is closed during reirace and bandswitching Two sets of
scaling (HI) and offset (LO) adjustments on the output of Ul1C accurately scale and offset
the voltage follower/subtractor output for both a single (SGL) and sequential (SEQ) band
sweep. Analog switches UlOD and Ul0C select the correct input for inverting amplifier
Ul1D. The output generated at TP5 is one input to the analog multiplier.

If the sweep is stopped momentarily, such as when an external counter is used, L SSRQ is
pulled low by the Model 8350A/B mainframe. When U9A 1s closed by a low on the L SSRQ
control line to USA, C4 slowly recharges through R62. Thus when L SSRQ is pulled the
output of Ul1C will begin to go to zero volts, but may or may not reach zero volts depending
on the length of time L SSRQ was pulled When L SSRQ goes high again and the sweep
continues, U9A opens and UllC resumes ifs voltage follower operation

The Ul9 summing amplifier output is also applied to a differentiator (Ul1B) with a time
constant that is selected by analog switches USA and U9B. By selecting either C6 (for
sequential sweep) or Cl13 (for single band sweep) in parallel with C3, the Ul1B output is
scaled for either single or multiband (sequential) sweeps. The output is amplified and
inverted by Ul1A and is applied at TP2 to the second input of the analog multiplier. The
output at TP4 is connected to U20 pin 7 to provide feedback for an operational amplifier
internal to U20.The Z adjust at U20 pin 6 allows nulling of the offset voltage appearing at
DLY COMP. This is done in CF AF mode where AF equals zero.
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During sweep retrace, the YI'M and YTF must change frequency rapidly from the high end

. of their range to the low end, and do not have enough time to naturally settle to the proper
start frequency. Unless the YTM and YTF are forced to the low end of their range, this could
result in a frequency tracking error, and a resultant loss of output power, at the start of each
sweep. In order to force the YITM and YTF to settle more quickly, C17 is charged during the
YTM/YTF retrace by the differentiator output through CR2. Timer U5 is triggered by L RTC
COMP at the end of sweep retrace. The timer pulse ouiput momentarily closes analog
switch U9C, and C17 discharges through R57 and is applied as Retrace Compensation to
the summing amplifier. This compensation voltage forces the YTM and YTF to the low end
of their range to avoid frequency tracking errors afier a retrace. The amount of compen-
sation applied is proportional to the pulse width of the timer output,-and is adjusted by
R55

Summing Ampilifier @ @

The follower operational amplifiers (YTM; U21, Block G. YTF; U23, Block M) provide the
summing points for the scaled tuning and offset voltages, and supply drive voltages (YTM
DRIVE V or YTF DRIVE V) for the Current Drivers. Several correction signals are summed
at this junction:

SCVTUNE provides the scaled ramp portion of the YIM (or YTF) DRIVE Voltage.
R19 (YTM, Block G) or R83 (YTF, Block M}, GAIN, fine-tunes the signal from the
scaling DAC, ‘

OFFSET adjusts the YTM (or YTF) DRIVE Voltage so that the YTM (or YTF) Coil is
driven between the proper end points, as determined by the front panel controls. The
. OFSet control R24 (YTM]) or R85 (YTF), fine-tunes the range of the Offset DAC.

DLY COMP, from the Delay Compensation circuit, is added to correct for lags in the
response time of the YTM and YTF. This compensation is derived from SCVTUNE.

RTC COMP, from the Delay Compensation ¢ircuit, is a momentary correction voltage
that forces the YTM and YTF to the low end of their frequency range after a sweep
retrace. This compensation is derived from SCVTUNE.

Bl OFS and Bl GAIN (Block G only) is summed in through U9D when the BAND 1
line from Ul2 is high

YTM/YTF LO FM sums low frequency components of external FM signals into the
drive voltage when crossover coupling of the FM signal is selected (Configuration
switch A3S1 provides this adjustment. Refer to the A3 Service Sheet for further detail)
Due to the response time limitations of the YIG Qscillator's main coil, deviation for
frequencies above 700 Hz is small enough to occur within the passbands of the YTM
and YTF.

FILTER PEAK is summed to allow minor offset adjustment of the YTF from the front
panel.

Frequency Cal Switches/Output Data Buffers D

DIP switches S1 and S2, with their corresponding data bus buffers, are used for digital
calibration of the low and high end frequencies in Band 2. The data on these switches is
. read by the microprocessor during power-up and INSTR PRESET and is used to calculate
the settings for the Scale and Offset DACs, S1, with pull-up resistor package Ul, is read
through U3 when enabled by L EN 4. S1 determines the value of the Offset DAC and
calibrates the low end frequency. 82, with pull-up resistor package U2, is read through U4
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when enabled by L EN 5. This establishes the Scale DAC values, and calibrates the high
end frequency. The ninth and tenth bits from Sl and 52 are read through U7.

Sl and S2 switch positions encode binary numbers to set up the Offset and Scaling DACs.
Refer to the Frequency Accuracy adjustment procedure in Section V for instructions. Figure
8-55 illustrates the switch configurations.

Coil Current Sources ® ®

Coil Current Drivers A9 @@

The YIM and YTF Coil Current Drivers (YTM; Block H, YTF; Block K) work with the
chassis-mounted Reference Resistors (YTM; R2, YTF; R105) and Coil Drivers (YTM; A9Q2,
YTF; A9Q3) to drive a current proportional to the drive voltage through the respective main
tuning coil,

The operational amplifier, zener diode, capacitor, and FET (YTM; U22, VR2, C23, Q2. YTF;
U24, VR4, C22, Q3) scale the voltage and drive the main coil. The non-inverting input of the
operational amplifier receives the drive voltage signal (either YIM or YTF DRIVE V). The
inverting input monitors the voltage drop across the reference resistor (YIM; R2. YTF;
R105), which is directly proportional to the collector current If the drive current is not
tracking the drive voltage, the operational amplifier will produce an error corrected voltage
to correct the difference. The zener diode offsets the drive voltage to the FET. The capacitor
prevents oscillation in the loop. VR1, CRS in the YTM (YTEF; VR3, CRé) protect the current
drive transistors by limiting voltage spikes due to sudden changes in the coil current R33 in
the YTM (R100 in the YTF) helps to dampen ringing caused by the parasitic capacitance
and inductance of the specific coil

CR3, CRS in the YTM (CR4, CRI0 in the YTF) Driver and their associated factory select
resistors provide a two breakpoint compensation network to correct for non-linearities in
the coil characteristics.

NOTE

The values of the factory-select resistors are stamped on a
label attached to the RF casting. Matching resistor sets
{mounted on a header} are supplied with replacement YTMs
or YTFs, and must be installed on the A7 YTM/YTF assembly.
The new label indicating the replacement resistor values
should be attached to the RF casting.

If the A7 YTM/YTF Driver Assembly is replaced, the shaping
resistors from the defective board {which are mounted on a
header) must be reinstalled in the new assembly.

NOTE

If the YTM or YTF needs little or no compensation, some or all
of the factory-select resistors may be omitted.

A7 YTM/YTF Driver/A9 Reference Resistor Assemblies Troubleshooting
NOTE

All reference designators refer to the A7 assembly, unless
otherwise noted.

Model 83592C
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The A7 YTM/YTF Driver and A9 Reference Resistor assemblies are primarily responsible
for controlling the YTM/YTF bandpass frequency. These resistors are in parallel with R200
and R201 which are selected to adjust the overall circuit gain for optimum tuning A failure
in these assemblies usually results in a low RF power output (Power losses that change with
sweep time are usually related to delay compensation) Power losses that may be corrected
with the front panel PEAK and FILTER PEAK controls may be due to improper
calibration. The problem may be relieved by performing the Frequency Accuracy
adjustment in Section V.

General

Check that all power supply voltages are present +20V {on the A7 assembly) and —40V (on
the A12A1 assembly) supply the YTM and YTF. Ensure that cable plugs are correctly seated
over the correct jacks throughout the Plug-In. With the line power off, remove and reseat the
A7 assembly to assure good Motherboard contact.

NOTE

Unless specifically stated otherwise, the troubleshooting
waveforms and voltages described below occur when the
Plug-In is sweeping across its full range (INSTR PRESET
conditions).

Sweep Circuitry

A failure in the sweep circuitry may cause the YIM or YTF to tune between improper
frequency endpoints, or not sweep at all. If the YIM or YTF Drive Voltage is incorrect or
missing, the instrument will have low RF output power for Bands 1 through 3.

1. Check the specific DRIVE V (YTM; TP6. YTF; TP10) for the waveform shown in
Figure 8-59. If this waveform is correct, troubleshooting should continue with the
respective Current Driver section below.

a If DRIVE Vs incorrect, check BVTUNE (A6TPS8) for a series of 0 to —10V ramps.
If they are missing or of the wrong amplitude, refer to the A6 Sweep Control
service sheet for further troubleshooting,

b. If the DRIVE V waveform (YTM; TP6. YTF; TP10) appears to be level-shifted,
check —10 VREF (A8TPI12) for exactly —10 Vdc. Next, with the Plug-In sweeping
its entire range, check OFFSET (TPI) for the waveform in Figure 8-57. If this
signal is incorrect, select a CW frequency of 20.0 GHz and press [SHIFT] [5] [2].
Check TP1 for the waveform shown in Figure 8-34, If this fails, check address
decoding using the Digital Control troubleshooting procedure described below.

2. If BVTUNE is correct, check SCVTUNE (TP9) against the waveform shown in Figure
8-56. If it appears to be bad, run the Scale DAC Test by setting a CW frequency of 20.0
GHz and pressing [SHIFT] [5] [2]. Check that Ul7 pin 15 is at —10 Vdc. Then check
TP9 for the waveform shown in Figure 8-56. If this fails, check address decoding using
the Digital Control troubleshaoting below.

3. Finally, check that the summing junction (YITM; U21. YTF; U23) pin 2 is at 0 Vdc. If it
is not, troubleshoot respective amplifier.

Service
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Delay Compensation

A failure in the Delay Compensation circuit is usually indicated by RF output power
variations that change with sweep time. The delay compensation has little effect at sweep
times greater than 100 milliseconds. On the Model 8350A/B press [INSTR PRESET] and
check for the waveforms in Figure 8-58.

YTM and YTF Drive Circuits

The coil driver circuitry is responsible for converting the respective DRIVE V into a drive
current for the coil. A failure here will usually result in extreme RF power losses for Bands
1-3,

1. Press [INSTR PRESET] to sweep the entire range of the Plug-In.

YTM: Check TP7 for the waveform shown in Figure 8-59. This represents the voltage
(not the current) across the main coil, and will give an indication as to whether current
is passing through the coil If this waveform is correct, suspect the Al12 YTM or the
SRD Bias circuit on the A6 Sweep Control assembly, Refer to the RF Section Service
Sheet.

YTF: Check TP11 for the waveform shown in Figure 8-59. This represents the voltage
(not the current) across the YIF's main coil and will give an indication as to-whether
current is passing through the coil If this waveform is correct, suspect the A20 YTF.
Refer to the RF Section Service Sheet.

2. YTM: Check TP3, This voltage should track the YTM DRIVE V (Figure 8-59). If it does
not, troubleshoot U22, VR2, chassis-mounted R2, and A9Q2.

YTF: Check TP12. This voltage should track the YTF DRIVE V (Figure 8-39). If it does
not, troubleshoot U24, VR4, chassis mounted R105, and A9Q3.

a YTM and YTF: Chassis mounted R2 (YTF; R105) should be checked with the A9
assembly removed from the instrument The ohmmeter reading should be
approximately 408).

b.  YIM and YTF: While the A9 assembly is removed from the instrument, check the
gate-source junction of A9Q2 (YTF; A9Q3) with an ohmmeter. This junction
should look like an open circuit The resistance of the channel from drain to
source should measure in the hundreds of ohms. If the FET is found to be
defective, make sure that protection diodes (YTM; VRI, VRS, and CRS. YTF: VR3,
VR6, and CR6) are good before replacing the transistor.

¢.  If the above checks verify the components, replace the amplifier (YIM; U22. YTF;
U24).

Digital Control

The Address Decoder and Data Latch and Frequency Cal Switches comprise the digital
control for the A7 assembly, A failure in these components usually results in large power
losses for Bands 1 through 3, and will often cause an unleveled power condition.

To check the address decoding circuitry enter [SHIFT] [5] [4] and perform the following;

1. Examine L INST2 (P1-18) for activity. If none is found, troubleshoot the A3
assembly.
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2. If L INST2 is functional, check each of the L ENn lines (U16) for the pulses shown in
Figure 8-53. If these are incorrect, but the address lines show activity, replace U16. If the
address lines seem locked high or low, troubleshoot the address buffer on the A3
assembly.

NOTE

U3, U4, and U7 are checked by reading data while changing
switch settings. Before altering the switch settings on A7 51
and A782, write down the present configuration. Return the
switches to their original status after troubleshooting. If this
is not done, the frequency endpoints will have to be
recalibrated.

3. To check output buffer U7, press [INSTR PRESET] and make the following key
entry:

[SHIFT] [0] [0] Enters the Hex Data command
[2] [GHz s] [8] [dBm dB] Address location 2CSE (U7)
[M3] Hex Data Read

The hex digits displayed in the Model 8350A/B front panel FREQUENCY/TIME window
should change when the S1 and 82 switch positions 8 and 9 are toggled.

4. U3 and U4 can each be checked with Hex Data Read (see above) at address 2C8C or
2C8D. The hex digits should change when the corresponding Freq Cal switches are
changed.

5. Exercise Ul2 with Hex Data Rotation Write. Enter:
[SHIFT] [0] [O] Enters Hex Data command
[2] [GHz 5] [8] [BKSP]  Address location 2C8F (U12)
[M4] Hex Data Rotation Write

Check the outputs of Ul2 against the waveforms shown in Figure §8-2.

Service
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AB YO DRIVER / A9 REFERENCE RESISTOR, CIRCUIT DESCRIPTION
NOTE

All reference designators refer to the A8 assembly unless
otherwise noted.

GENERAL

The A8 YO Driver assembly converts the buffered tuning voltage from the A6 Sweep
Coantrol assembly into a drive current. The A9 Reference Resistor assembly provides the
current drive to control the frequency of the YIG Oscillator (YO).

Multiplying Digital-to-Analog Converters (DACs) scale and offset the buffered tuning
voltage to the frequency end-points in each band. Delay compensation is generated and
summed with the tuning voltage. Also summed with the tuning voltage are low frequency
external FM, and the FREQ CAL offset from the front panel The resultant waveform at
TP10 is then converted to a current-drive for the YO's Main Coil.

Address Dacoder and Data Latch @

The A8 YO Driver uses hexadecimal address locations 2C80 through 2C87. L INST2, BAG,
BAl, and the L DAC EN output of USD are decoded by the Scaled Voltage Tune and Offset
DACs as hexadecimal addresses 2C80 through 2C83. (Note that these addresses from Ul6
are not used.) Ul6 is a 3-to-8 decoder that is enabled when L INST? and address line BA3
are both low. Ul6 decodes address lines BAO through BA2.

Ul3 is a control latch which stores commands from the Model 8350A/B for the control lines
used on the A8 YO Driver assembly, primarily for delay compensation. The command byte
is latched into Ul3 when L EN 7 pulses low. Refer to the Delay Compensation, summing
amplifier, and YO Coil Current Source sections for detailed descriptions of these control
lines.

Scaled Voltage Tune DAC
Offset DAC (C)

The Scaled Voltage Tune and Offset DACs function together to determine the frequency of
the YIG Oscillator. The Offset DAC determines the start frequency of each band, while the
Scaling DAC scales the BVTUNE input to tune the YIG Oscillator over the required
frequency range for each band.

BVTUNE is a serics of 0 to —10V ramps with each ramp corresponding to a frequency band.
DAC Ul17 scales each ramp differently according to the frequency range the YO must sweep
to cover the frequency range of the band (See SCVTUNE waveform at TP? in Figure
8-67.)

U17 and Ul4 are 12-bit microprocessor-compatible DACs, which latch data in three four-bit
nibbles. These DACs share the same address locations, but are loaded by different data
lines (D0—D3 load Ul4 and D4—D7 load Ul17).

U17 scales the buffered tuning voltage (BVTUNE) according to the binary pattern loaded at
its inputs. Inverting amplifier Ul8 is included in the feedback path to convert the current
output of the DAC to a voltage. CRI prevents transients from damaging the DAC during
turn-on. Cl4, along with the DAC's internal feedback resistor, determines the bandwidth of
the circuit The waveform at TP2 is a scaled ramp (sawtooth waveform for multiband
sweeps), with a maximum range of 0 to +10 Vde. Sce Figure 8-67.
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Ul4 scales a stable —~10V REF voltage according to the binary pattern loaded at its inputs.
Inverting amplifier Ul5 works with the DAC's internal feedback resistor to provide a
programmable offset voltage between 0 and +10 Vdc at TP3. See Figure 3-68. CR7 protects
the DAC from turn-on transients. C15 and the DAC’s internal feedback resistor determine
the bandwidth of the circuit

Delay Compensation @

The Delay Compensation block circuitry is used to compensate the A13 YIG Oscillator for
the inherent inaccuracy caused by delay in the magnets at fast sweeps. The input signal is
SCVTUNE, a scaled ramp from the Scaled Voltage Tune DAC, the slope of which is
proportional to the change in frequency. SCVITUNE is sent to two separate signal
processors: 1) a voltage follower/subtractor whose output is equal to zero at start of
sweep and at the bandswitch points. The amplitude is proportional to the sweep width;
and 2) a differentiator whose output is proportional to the rate of frequency change while
sweeping. These two signals are then multiplied in the analog multiplier U12. If the Sweep
Oscillator is in a swept mode, U6 enables the Delay Compensation which is summed into
the Main Coil Driver voltage in the summing amplifier.

During retrace, and momentarily during bandswitching, analog switch U19B closes. In this
condition, UlOC together with R6, R8, R9, and R7 form a subtractor circuit The inputs
cancel in the operational amplifier and the resulting output is 0V, regardless of the input
level With Ul9B closed, C4 charges to one half the value of the input signal (R8 and R9
form a voltage divider). UI9B opens again during the sweep, which leaves only C4 in the
feedback path of UIOC. Since there is no discharge path with Ul9B and UlSA open, C4
remains charged to the level it had just before Ul9B was opened. UlGC now operates as a
voltage follower, with the output level shifted by the voltage across C4. Therefore, the
output of U10C has one half the slope of the input signal and returns 10 0V whenever U19B
is closed during retrace and bandswitching The output of U10C is scaled by the HI adjust
potentiometer and is applied, with an offset from the LO adjust potentiometer, to inverting
amplifier ULOD. The output generated at TP3 is one input to the analog multiplier.

If the sweep is stopped momentarily, such as when an external counter is used, L SSRQ is
pulled low by the Model 8350A/B mainframe. When U19B is closed by a low on the L SSRQ
control line to UBA, C4 slowly recharges through R62. Thus when L SSRQ is pulled, the
output of ULOC will begin to go to zero volts, but may or may not reach zero volts depending
on the length of time L SSRQ was pulled When L SSRQ goes high again and the sweep
continues, U19A opens and Ul0C resumes its voltage follower operation.

SCVTUNE 1is also applied to differentiator C3 and Ul0B. The output is amplified and
inverted by Ul0A and is applied at TP4 to the second input of the analog multiplier. The
output at TP9 is connected to Ul2 pin 7 to provide feedback for an operational amplifier
internal to Ul2. The Z adjust at UJ12 pin 6 allows nulling of the offset voltage appearing at
DLY COMP. This is done in CF AF mode where AF equals zero.

During sweep retrace or at bandswitch points, the YIG Oscillator must change frequency
rapidly from the high end of its range to the low end, and does not have enough time to
settle naturally to the proper start frequency. Unless the YO is forced to the low end of its
range, this could result in a frequency error at the start of each sweep and at each
bandswitch peoint In order to force the YO to settle more quickly, C20 is charged during the
YO retrace by the differentiator output through CR2. Timer U9 is triggered by L RTC
COMP at each bandswitch point and at the end of sweep retrace. The timer pulse output
momentarily closes analog switch U19C, and C20 discharges through R67 and is applied as
Retrace Compensation to the summing amplifier. This compensation voltage forces the YO
to the low end of its range to avoid frequency errors after a retrace or bandswitch. The
amount of compensation applied is proportional to the pulse width of.the timer cutput, and
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is adjusted by R55. As the Model 83592C is sequentially sweeping up between bands, the
frequency range the YO must retrace to reach the start frequency of the next band decreases.
Thus, the amount of retrace compensation required is reduced. The timer output pulse
width is reduced accordingly. This is accomplished by inverting the Offset DAC output
through QIl, and applying this negative voltage to the timer control voltage input at 19 pin 5.
VR5 level-shifts the Offset DAC output for proper biasing of Q1.

+20V Tracking ®

Inverting amplifier Ull monitors the +20V line used to supply current to the YIG
Oscillator. If the +20V supply becomes loaded down or drifts, the YO Main Coil current
and, consequently, the frequency will try to change. However, Ull senses any drift in the
+20V FREQ REF line, and provides a correction signal so that the resultant YO DRIVE
Voltage (TP10) is compensated for the drift ZRO adjustment R22 compensates for
inaccuracies between Ull and summing amplifier U20.

Summing Amplifier @

U20 provides the summing point for the scaled tuning and offset voltages, and provides a
drive voltage (YO DRIVE V) for the Current Driver. Several correction signals are summed
at this junction:

SCVTUNE provides the scaled ramp portion of the YO DRIVE Voltage. R19, GAIN,
fine-tunes the range of the scaling DAC.

OFFSET adjusts the YO DRIVE Voltage so that the YO Coil is driven between the
proper end points, as determined by the front panel controls. R24, (OFS) fine-tunes the
range of the Offset DAC.

SUPPLY VOLTAGE CORRECTION provides a compensation signal from the +20V
Tracking Amplifier to offset changes in the reference supply.

DLY COMP, from the Delay Compensation circuit, is added to correct for lags in the
response time of the YIG Oscillator. This compensation is derived from SCVTUNE.

RTC COMP., from the Delay Compensation circuit, is a momentary correction voltage
that forces the YIG Oscillator to the low end of its frequiency range after a sweep retrace
and each bandswitch peint. This compensation is derived from SCVTUNE.

FREQ CAL (from the A1/A2 Front Panel) is summed in through U19 when the BAND
0 line from Ul3 A is high. This offset corrects for errors in the Fixed Cavity and YIG
Oscillator frequencies while in Band 0.

YO LO FM sums low frequency components of external FM signals into the drive
voltage when crossover coupling of the FM signal is selected (Configuration switch
A38I provides this adjustment Refer to the A3 Service Sheet for further detail) Due to
the response time limitations of the YIG Oscillator's main coil, only frequencies below
700 Hz are passed from the A5 FM Driver assembly to the A8 YO assembly.

—10V Reference @

Operational amplifier U5 generates a —10V output from the —6.2V reference voltage at its
noninverting input The amplifier gain is determined by feedback resistors R43, R44, and
R45. Emitter follower Q2 provides the current The —6.2V reference input to U5 is developed
across 3 parallel zener diodes to reduce noise. Further noise reduction is provided by the RC
network on the noninverting input of U5 and by C17 across the feedback path. —15VF,
through R1, provides the initial start-up bias.
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Frequency Cal Switches/Output Data Buffers @

DIP switches S1 and 82, with their corresponding data bus buffers, are used for digital
calibration of the low and high end frequencies in Band 2. The data on these switches is
read by the microprocessor during power-up and INSTR PRESET and is used to calculate
the settings for the Scale F and Offset E DACs. S1, with pull-up resistor package Ul, is
read through U3 when ¢nabled by L EN 4. S1 determines the value of the Offset DAC and
calibrates the low end frequency. $2, with pull-up resistor package U2, is read through U4
when enabled by L EN 5. This establishes the Scale DAC values, and calibrates the high
end frequency. The ninth and tenth bits from Sl and S2 are read through U7.

S1 and 82 switch positions encode binary numbers to set up the Offset and Scaling DACs.
Refer to the Frequency Accuracy adjustment procedure in Section V for instructions. Figure
8-66 illustrates the switch configurations.

YO Coil Cur!'ent Source @
YO Coil Current Driver A9 ®

The YIG Coil Current Driver works with the chassis-mounted Reference Resistor R1 and
YO Coil Driver A9Q1 to drive a current proportional to the drive voltage through the YIG's
main tuning coil

U21, 3, Q4, and A9Q! comprise a voltage-to-current converter and current driver for the
YO’s main coil The non-inverting input of U21 receives the YO DRIVE Voltage signal. The
inverting input of U2] monitors the voltage drop across reference resistor R1, which is
directly proportional to the coil current If the drive current is not tracking the drive voltage,
U21 will produce an error voltage to correct the difference. Emitter-follower Q4 and
common-emitter-stage Q3 provide the current gain needed to drive A9QL. Q4 and Q3
emitter currents are also drawn through chassis-mounted R1, and therefore sensed by U21.
VRI and CR5 protect the current drive transistors by limiting voltage spikes caused by
sudden changes in the coil current. R33 helps to dampen ringing caused by the parasitic
capacitance and the inductance of the YO coil

When Model 8350A/B CW and Model 83592C CW FILTER are selected, L CW goes low,
energizing relay K1. C21 filters out noise in the YIG coil current, reducing the residual FM
noise in the CW mode.

CR4, CR8, and their associated factory-select resistors provide a two-breakpoint compen-
sation network to correct for non-linearities in the YO characteristics.

NOTE

The values of the factory-select resistors are stamped on a
label attached to the RF casting. Matching resistor sets
{mounted on a header) are supplied with replacement YOs
and must be installed on the AB YO assembly. The new label
indicating the replacement resistor values should be attached
to the RF casting.

If the A8 YO Driver assembly is replaced, the shaping resistors
from the defective board {which are mounted on a header)
must be reinstalled in the new assembly, -

NOTE

If the YO needs little or no compensation, some or all of the
factory-select resistors may be omitted.
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+5V Regulator A9 @

. A9Q3 is a +5 Vdc regulator mounted in a single package. It receives the +5V UNREG line
{(slightly more than 5V) from the mainframe, and regulates it for use in the Plug-In RF
components.

AB YO Driver / A9 Reference Resistor Assemblies Troubleshooting
NOTE

All reference designators refer to the A8 assembly, unless
otherwise noted.

The A8 YO Driver and A9 Reference Resistor assemblies are primarily responsible for
controlling the RF output frequency. A failure in these assemblies usually results in large
frequency errors that may or may not be independent of sweep time. (Frequency errors that
change with sweep time are usually related to delay compensation.) Frequency errors on the
order of 500 MHz or less may be due to improper calibration. The problem may be relieved
by performing the Frequency Accuracy adjustment in Section V.

Genaearal

Check that all power supply voltages are present. +20V (on the A8 asembly), —40V (on the

Al3Al assembly), and +5V (on the A9 assembly) are the supplies for 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 A8 assembly to ensure good Motherboard contact.

NOTE

Unless specifically stated otherwise, the troubleshooting
waveforms and voltages described below occur when the
Plug-In is sweeping across its full range (INSTR PRESET
conditions).

Sweap Circuitry

A failure in the sweep circuitry may cause the YIG to sweep between improper frequency
endpoints, or not sweep at all. If the YO Drive Voltage is missing, the instrument may toggle
between two or more CW frequencies.

1. Check the YO DRIVE (V TP10) for the waveform shown in Figure 8-70. If this
waveform is correct, troubleshooting should continue with the YO Current Driver
section below.

a. Ifthe YO DRIVE V is incorrect, check BVTUNE (A6TPS} for a series of 0 to —10V
ramps. If they are missing or of the wrong amplitude, refer to the A6 Sweep
Control service sheet for further troubleshooting

b. If the waveform at TP10 appears to be level-shifted, check —10 VREF (TP12) for
exactly —10 Vdc. Next, with the Plug-In sweeping its entire range, check OFFSET
. (TP3) for the waveform in Figure 8-68. If this signal is incorrect, select a CW
frequency of 20.0 GHz and press [SHIFT] [5] [2]. Check TP3 for the waveform
shown in Figure 8-65. If this fails, check address decoding and the DAC latches
using the Digital Control troubleshooting procedure described below.
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2. If BVTUNE is correct, check SCYTUNE (TP2) against the waveform shown in Figure ‘
8-70. If it appears to be bad, run the Scale DAC Test by setting a CW frequency of 20.0 Y
GHz and pressing [SHIFT] [6] [2]. Check that Ul7 pin 15 is at —10 Vdc. Then check
TP2 for the waveform shown in Figure 8-65. If this fails, check address decoding using
the Digital Control troubleshooting below.

3. Check that the +20V FREQ REF (A7TP12) measures for +20 Vdc £10 mV. If it does
not, trace the supply voltage back to the Model 8350A/B. Then check that SUPPLY
VOLTAGE CORRECTION (Ull pin 6) is at approximately —7.5 Vdc. If it is not,
troubleshoot Ull. _

4. Finally, check that the summing junction, U20 pin 2, is at 0 Vdc If it is not,
troubleshoot U20.

Delay Compensation

A failure in the Delay Compensation circuit is indicated by frequency errors that change
with sweep time. For sweep times greater than 100 milliseconds, delay compensation has
little effect on the frequency accuracy. On the Model 8350A/B, press [INSTR PRESET] and
check waveforms in Figure 8-69.

YO Drive Circuits

1. Check +20V FREQ REF at A7TP12 for +20V £10 mV. If it is not, troubleshoot back to
the mainframe supply.

The circuitry surrounding U21 and A9Q] is responsible for converting the YO DRIVE V to .
a drive current for the YO coil. A failure here will usually result in extreme frequency
eIToTS.

2. Press [INSTR PRESET] to sweep the entire range of the Plug-In. Check TP11 for the
waveform shown in Figure 8-67. This represents the voltage (not the current) across the
YO's main coil, and will give an indication as to whether current is passing through the
coil. If this waveform is correct, suspect the YIG Oscillator. Refer to the RF Section
service sheet

3. Check TP6. This voltage should track the YO DRIVE V (Figure 8-67). If it does not,
troubleshoot U21, Q3, Q4, chassis-mounted Rl, and A9Q].

a. To verify proper operation of U21, ground TP6 (Rl is a 25 watt resistor). Press
Model 8350A/B [CW]. Vary the voltage at U2l pin 3 by changing the CW
frequency as indicated on the front panel (200 GHz = —5V; 24 GHz = +12V).
With TP6 at 0 Vdc, U2l pin 6 should be at approximately +20 Vdc for positive
input voltages, and approximately —10 Vdc for negative input voltages. If it is not,
replace U21,

b.  Chassis mounted Rl should be checked by removing the A9 assembly from the
instrument The ochmmeter reading should be approximately 1550

¢ While the A9 assembly is removed from the instrument, check the collector-base
and base-emitter junctions of A9Q! with an ohmmeter. These junctions should .
show only a few hundred ohms when forward biased, and a high impedance in the
reverse direction. If A9Ql is found to be shorted or opened, make sure that
protection diodes VRI and CRS5 are good before replacing the transistor.
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d Q3 and Q4 can be checked, using the procedure above, while they are still in the
circuit The line power should be off

Digital Control

The Address Decoder and Data Latch and the Frequency Cal Switches comprise the digital
control for the A8 assembly. A failure in these components usually results in large frequency
EITOrS,

To check the address decoding circuitry press [SHIFT] [5] [4] and perform the following:

l. Examine L INST2 (P1-18) for activity. If none is found, troubleshoot the A3
assembily,

2. If L INST2 is functional, check each of the L ENn lines (U16) for the pulses shown in
Figure 8-64. If these are incorrect, but the address lines show activity, replace Ul6. If the
address lines seem locked high or low, troubleshoot the address buffer on the A3
assembly.

NOTE

U3, U4, and U7 are checked by reading data while changing
switch settings. Before altering the switch settings on A8S1
and ABS2, write down the present configuration. Return the
switches to their original status after troublsshooting. If this
is not done, the frequency endpoints will have to be
recalibrated.

3. To check output buffer U7, press [INSTR PRESET], and make the following key

entry:
[SHIFT] [0] [0] Enters the Hex Data command
[2] [GHz s] [8] [6] Address location 2C86 (U7)
[M3] Hex Data Read

The hex digits displayed in the Model 8350A/B front panel FREQUENCY/TIME window
should change as the S1 and S2 switch positions § and 9 are toggled.

4. U3 and U4 can each be checked with Hex Data Read (see above) at address 2C84 or
2C85. The hex digits should change when the corresponding Freq Cal switches are
changed

5. Exercise Ul3 with Hex Data Rotation Write. Enter:

[SHIFT] [0] [0] Enters Hex Data command
[2] [GHz s] [8] [7] Address location 2C87 (U13)
[M4] Hex Data Rotation Write

Check the outputs of Ul3 against the waveforms shown in Figure 8-2.
—10V REFERENCE

Check TP12 for —10 Vdc =1 mV. If this voltage is incorrect, perform the —10V Reference
adjustment procedure provided in Section V of this manual If the adjustment cannot be
made, check the anodes of VR2—4 for —6.2 Vdc. If a voltage is incorrect, replace the zener
diode. Check U5 pins 2 and 3 for ~6.2 Vdc +0.15 mV. If either measurement is incorrect,
troubleshoot US and associated circuitry.
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5V Regulator .

Check A9UL pin 1 for slightly over +5 Vdc (+5V UNREG from the Model 8350A/B).
Remove RF ribbon cables W4 and W14 to check for the possibility of excess loading Then
check A9UI pin 2 for +5 Vdc. If incorrect, replace AQUL.

CW Filter

Relay K1 and C21 reduce residual FM by filtering the noise from the YO Coil current The
relay is actuated by a line from Ul3. To check the data line, press Model 8350A/B [CW].

Enter:
[SHIFT] [0] [O] Enters Hex Data command
[2] [GHz s] [8] [7] Address location 2C87 (U13)
[M2 Hex Data Write

[0] [0] / [BKSP] [BKSP] Enters Hex Data 00 and FF

Alternate between 00 and FF. Check Ul3, pin 7. If it is inactive, make sure protection diode
CRS is good. Then replace Ul3.

If Ul3 is working, alternate between 00 and FF, as described above, and verify that contacts
in relay Kl are opening and closing
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RF SECTION, CIRCUIT DESCRIPTION

. The RF Section includes the high frequency microcircuits, with their bias boards, that
produce the actual RF output power. These components include All through A20; ATI,
DCI, DC2, CRI, and FLI. All other Plug-In assemblies function essentially to control these
RF components. The connections between the microcircuits and other assemblies are
provided on the Overall Block Diagram. Refer to the Overall Block Diagram circuit
description for a more general functional description.

NOTE

Assembly circuit descriptions are discussed in signal flow
order. Headings indicate in which frequency band(s) the
assembly is active.

BANDS 0 THRU 3
A13 YIG Oscillator

The Al3 YIG (Yttrium-Iron-Garmnet) Oscillator (YO) is a solid-state tunable microwave
source. Its ontput frequency ranges from 2.3 to 7.0 GHz, with approximately +12 to +14
dBm of output power. The oscillator's resonant tank circuit is basically a small YIG sphere
with a resonant frequency which depends on the surrounding magnetic ficld 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 bipolar transistor, providing the gain
. necessary to sustain oscillation. A FET amplifier provides the final output power gain.

The A13Al YO Bias assembly supplies the biasing for the oscillator and YO amplifier. This
board is maiched to the YO, and cannot be separately replaced. The bias assembly provides
zener protection against high voltage transients that appear across the main coils. It aiso
supplies current for a resistive heater that helps maintain the oscillator at a constant
temperature. Factory adjustment R4 optimizes the FET gate bias for minimum
harmonics.

A16 Modulator/Splitter

The A16 Modulator/Splitter divides the YO output into two paths (one¢ for Band 0 and the
other for Bands 1 through 3). The RF input from the YO is coupled off and supplied to the
rear panel AUX OUTPUT with a power level of approximately 0 dBm.

The Modulator/Splitter uses two PIN diode modulators (a third is not used). The PULSE
MOD input switches its PIN diode modulator full on or full off, and provides an RF on/off
ratio of greater than 30 dB. Since this modulator is positioned ahead of the splitter, it
provides pulse modulation for all bands.

The MOD 1 input provides amplitude control for Bands 1 through 3 and is used for
amplitude leveling

BAND O
. A18 Modulator/Mixer

The Al8 Modulator/Mixer mixes a fixed 3.8 GHz signal with the swept 3.81 to 6.2 GHz YO
output, producing the 0.01 to 24 GHz RF output in Band 0. Unwanted mixing products are
minimized by frequency selective circuits within the microcircuit The swept YO output,
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after passing through the Al6 Modulator/Splitter, acts as the Local Oscillator signal for the

mixer. The internal PIN diode modulator attenuates the fixed 3.8 GHz input, providing .
both amplitude leveling and squarewave modulation (generated by the Model 8350A/B

mainframe) for Band 0. The mixer has a high conversion loss, and produces approximately

—12 dBm of mixed output with +9 dBm of 3.8 GHz input and no modulator attenuation,

A11 Cavity Osciilator

The All Cavity Oscillator provides a fixed 3.8 GHz RF output at approximately +9 dBm to
mix down the swept YO output, yielding the Band 0 heterodyned low-frequency output. This
source is extremely stable in both frequency and amplitude. The +20V and —10V lines
provide power for the All assembly, and two large, separately replaceable capacitors help
filter these supplies to reduce residual FM noise.

A17 Amplifier

The Al7 Amplifier provides approximately 40 dB of gain from 0.01 to 2.4 GHz for Band 0.
The amplifier gain drops sharply at higher frequencies, providing a low-pass filter which
rejects the unwanted mixing products. The Al17Al Amplifier Bias assembly provides the
various bias currents for the Band 0 amplifier. It is matched and attached to the microcircuit
at the factory, has no adjustments or replaceable parts, and cannot be replaced separately as
an assembly. The +20V and L BORF ON lines provide the power. When the RF is “off’ or
the Plug-In is operating in Bands 1—3, the bias is removed, shutting down the amplifier
altogether.

FL1 Low Pass Filter

The FL1 Low Pass Filter follows the Al7 amplifier, and reduces harmonic output above 2.4 .
GHz.

The filter is a multi-section device which gives approximately 35 dB attenuation at 2.5
GHz

DC1 Directional Detector

The DC1 Directional Detector detects the RF power amplitude for Band 0 leveling The
insertion loss for the entire package is less than 3.5 dB.

A simple resistive directional bridge samples a portion of the RF energy to a diode detector.
The RF is rectified and filtered, providing a voltage proportional to the peak RF amplitude,
which is used for leveling in Band 0. A single resistor (AI6A1R9) biases the detector diode
through feed-through El. Feed-through E2 carries the detected signal, and also carries a
second bias current from the A4 assembly for a second, temperature-compensating diode.
An internal resistor helps protect the static-sensitive diodes.

A15 DC Return

The Al5 DC Return is simp]y a shunt RF choke which allows DC bias currents to flow to
ground without shunting any RF energy. Insertion loss is typically less than 0.5 dB.

BANDS 1 THROUGH 3
A14 Power Amplifier .

The Al4 Power Amplifier amplifies the fundamental YO output, covering the 2.3 to 7.0 GHz
range. The amplifier provides approximately 25 dB of gain at maximum leveled power.
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The Al4Al1 Amplifier Bias assembly contains several factory adjusted bias adjustments.
. These are adjusted at the factory to minimize harmonics.

AT1 lsolator

AT]1 provides 20 dB of isolation and is accountable for less than 1 dB of insertion loss. AT1
improves the match to the YTM.

BANDS 0 THROUGH 3
A12 YTM

For Bands | through 3, the Al2 YIG Tuned Multiplier (YTM) receives RF from the AT1
Isolator. This RF input is applied through an impedance matching circuit to a Step
Recovery Diode (SRD) which has an output that is rich in harmonics, The SRD Bias
applied to the diode is changed for each band to optimize the generation of the harmonic
used for that band (Band 1 = Fundamental Band 2 = Second Harmonic, Band 3 = Third
Harmonic). The YIG Tuned Filter is a tunable bandpass filter which is tuned to the RF
output frequency by the YIM Coil drive current supplied by the A7 YTM/YTF Driver.

The filter's bandpass frequency is determined by a small YIG sphere with a resonant
frequency that depends on the surrounding magnetic field strength. The magnetic field is
established by an opposing pair of electromagnetic coils. Changing the current through the
coils changes the magnetic field strength, and hence the bandpass frequency.

. The dynamic response of the YTM (ie. how fast the bandpass frequency changes for a fast
change in coil current) is limited, due to the inductive and magnetic delays of the
electromagnet coils and their poles. Delay compensation circuits help during a sweep, but
frequency modulation is limited to low modulation frequencies. Since the range of deviation
for high-frequency modulation is limited by the YIG Oscillator, the RF frequency stays
within the bandpass of the YTM, and the YTM does not need to be modulated at higher

rates.

The PIN diode switch in the YTM is not used. However for proper operation, the diode is
continuously forward biased.

A20 YTF

The A20 Switched YIG Tuned Filter (YTF) uses a PIN diode switch to select either a
through path from the Al15 DC RETURN (Band 0), or the output from the A12 YTM (Bands
1 to 3). Insertion Loss for Band 0 is typically less than 0.5 dB.

For Bands 1 through 3, RF from the Al12 YTM is selected. This RF is applied to a YIG
Tuned Filter. The filter is a tunable bandpass filter tuned to the RF output frequency by the
YTF coil drive current supplied by the A7 YTM/YTF Driver. The operation of the YTF is
identical to that of the filter in the YTM.

DC2 Directional Coupler

The DC2 Directional Coupler has a —16 dB coupling coefficient. The reverse-coupled port

. is terminated The coupled output is sent to the CR1 Detector for leveling in Bands 1
through 3. Although the Band 0 output (0.01 to 24 GHz) must pass through the DC2
assembly, it plays no part in Band 0 leveling The insertion loss is less than 0.8 dB, not
including the coupled power loss.
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CR1 Detactor

The CRI Detector rectifies and filters the RF output coupled by the DC2 Directional .
Coupler for leveling in Bands 1 through 3. The internal diode is biased by circuitry on the
A4 assembly.

A19 Step Attenuator {Option 002 Only)

On RF Plug-Ins equipped with Option 002, the Al9 Step Attenuator provides 55 dB of
attenuation in 5 dB steps. Combined with the range of the ALC loop, this yields a maximum
power range of +10 to —60 dBm, The Step Attenuator is composed of four fixed attenuators,
with 3, 10, 20, and 20 dB of attenuation. Latching relays close contacts which either insert
these attenuators in the RF path or bypass them. The control and drive circuitry for the
Attenuator is located on the A2 Front Panel Interface assembly, The insertion loss, with 0
dB attenuation selected, may be as much as 5 dB at 20 GHz (see specifications in Section I).
Pressing SHIFT POWER SWEEP allows control of power within the ALC range without
changing Attenuator settings. The display in the SHIFT POWER SWEEP mode disregards
Attenuator settings and displays the ALC settings. Pressing SHIFT SLOPE allows control of
Attenuator steps without affecting the ALC setting In this mode the attenuator setting is
displayed,

RF QUTPUT Connector

On Standard or Option 002 instruments the RF output is directed to the front panel. On
Plug-Ins with Option 004 (with or without other options), the output is directed to the rear
panel. The standard RF output connector is a Type N female connector.

RF PATH TROUBLESHOOTING .
NOTE

Many RF path failure symptoms are closely related to A4 ALC
failures. Refer to A4 Troubleshooting for additional information.

The RF Path consists of the microcircuits and their bias boards that produce the actual
fronr-panel RF output These microcircuits are sealed, cannot be repaired, and are costly to
replace. Ensure that associated control circuits (e. g the other printed circuit boards) are
working correctly before replacing any microcircuit components, When certain of a failure
in the RF components, isolate the problem to a single microcircuit assembly.

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

® The Al7 Band 0 Amplifier is directly attached to its bias board. The Al7Al Amplifier
Bias assembly cannot be repaired, is not separately replaceable, and is supplied with
the Al7 microcircuit.

® The bias boards for A12 through Al4, A16, and A20 contain factory adjusted or factory
selected components, and cannot be separately replaced. If a bias board component
(e.g protection diode or transistor) has been externally damaged, it is acceptable and
economical to replace that individual component. However, a bias board failure often
indicates a failure inside the microcircuit, and may require that the entire assemnbly be

replaced
[warning I .

Many microcircuits are extremely sensistive to static electric
discharges {more so when the microcircuits are removed
from their bias boards or control circuits).
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Before handling a microcircuit, discharge your own body by

. touching the instrument chassis or microcircuit package.
Avoid touching the center conductors of the RF connectors
and bias feed-throughs at all timas.

Microcircuits should be stored and transported in static-
protective packaging. Never package micracircuits with styro-
foam, cellophane (unless treated for static), or adhesive
tape.

Do not attempt to test any microcircuits, at a bias feed-
through or the RF connectors, with an ohmmeter. Resistance
measurements are rarely useful, and will often destroy a
working micracircuit. Mieasure DC voltages at the bias feed-
throughs with a high-impedance DC voltmeter only with bias
or control connections intact.

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

Included with Plug-In is a short section of cable which may be used if YO, YTM tracking
adjustment is necessary.

Breaking RF connections within the ALC loop will cause the loop to go unleveled,
producing abnormally high power levels (up to +20 dBm) and harmonic distortion. In
. Band 0, the ALC loop includes all connections between the Al§ Modulator/Mixer and the
DC1 Directional Detector. In Bands 13, the ALC loop includes connections between the
Al6 Modulator/Splitter and the DC2 Directional Coupler. (Figure 8-24, within the A4
Troubleshooting section, provides a graphic definition of the loop.} If necessary, the
modulators may be externally biased using the Open Loop Procedure described in the A4
Troubleshooting Section. If possible, avoid breaking the ALC loop to make RF measure-
ments. In any case, it is 2 good idea to begin troubleshooting just outside the ALC loop.

FAILURE SYMPTOMS

The information below should be used to help systematically 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 is
actually responsible for the failure are also given. For troubleshooting information related
to a specific assembly, refer to Microcircuit Verification By Assembly below.

NOTE

All references to test points, pin connections, etc., can be
located on the RF Schematic.

NO RF POWER — All Bands

® A3 YIG Oscillator, A YO failure is indicated if the RF power at the rear panel AUX
OUTPUT connector is less than —10 dBm (nominally 0 dBm). Check power supplies
and bias levels. L RF ON (TP “ON") should be at —1¢ Vdc. TP “G” should be
. approximately —2 Vdc. Check TP “M” for the waveform entitled YO COIL, Figure
8-70, in the A8 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.
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® Al6 Modulator/Splitter. A Modulator/Splitter failure is indicated if there is not at
least —10 dBm at the rear panel AUX OUTPUT connector. Disconnect PULSE MOD
input to Al6J4 to eliminate the possibility of the Pulse Modulation circuit on the A6
Sweep Control assembly turning the RF power off. If there is still no RF output power,
check the Modulator/Splitter output power at A16J6 and J7.

® A2 YTM. The easiest place to access the Al2 YTM RF output is at the W33 input to
the A20 YTF. Also check the YTM power supplies and bias voltages.

® A0 Switched YTF. The easiest place to access the A20 YTF RF output is at the W15
input to the DC2 Directional Coupler. Also check the YTF power supplies and bias
voltages.

NO RF POWER - Band 0

® Al7 Amplifier. Check power supplies. Check the power directly out of Al7. This will
open the ALC loop. Expect to measure approximately +20 dBm unleveled RF output
with high harmonic 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.

® Al8 Modulator/Mixer. If Al8 is the suspected component, remove the A4 assembly.
This removes all modulator current and provides an unrestricted path for RF. If full
unleveled RF power is achieved, refer to Ad Troubleshooting If Band 0 remains dead,
disconnect W23 and check the RF output directly out of the Mixer (open loop power
should measure approximately —12 dBm).

¢ All Cavity Oscillator. Check power supplies. Check the RF output for approximately
+9 dBm at 3.8 GHz.

NO RF POWER — Bands 1—3

® Al6 Modulator/Splitter. Remove the A4 assembly. This removes all bias current from
the modulator and provides an unrestricted path for RF. If full unleveled power is
achieved, refer to A4 Troubleshooting If Bands 1—3 remain dead, disconnect W20 and
check the RF output directly out of Al6 (open loop power should measure approx-
imately +9 dBm).

® Al4 Power Amplifier. Check power supplies. Verify that L AMP OFF is a logic high
(pulled high on Al4Al and a no-connection on the Al0 Motherboard). The easiest
place to access the Al4 output power is at the output of the ATl Isolator (approx-
imately +26 dBm). If there is no power at this point check the power directly at the Al4
output.

® AlI2YTM. Check power supplies. The easiest place to access the YTM RF output is at
the W13 input to the DC2 Directional Coupler. Verify that the PIN switch is properly
biased (—5V).

® A20 YTF. Verify that the PIN SW control voltage (A6TP6) is +10V for Band 0 and —5V
for Bands 1 —3. The easiest place to access the YTF RF output is at the W15 input to the
DC2 Directional Coupler.

MAXIMUM UNLEVELED RF POWER — All Bands

¢ Refer to this symptom under A4 Troubleshooting.
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MAXIMUM UNLEVELED RF POWER — Band 0

® DCI Directional Detector. Select a CW frequency in Band 0. Verify maximum
unleveled RF output power. Check INT DET 0 output to be equal to or more negative
than —0.2 Vdc. (It may be necessary to perform INT DET 0 BIAS adjustment. Refer to
Section V, Adjustments.) For more information refer to A4 Troubleshooting.

® Al7 Modulator/Mixer. Check modulator bias line MOD 0. It should be slightly
ncgative. If it is approximately +4 Vdc while A4TP6 is approximately +4 Vdc, the
modulator diode is probably open. If MOD 0 is at 0.0 Vdc, but A4TP6 is at +4 Vdc,
troubleshoot the A4 Mod Drivers and connections to the modulator.

MAXIMUM UNLEVELED RF POWER — Bands 1-3

® CRI Detector. Select a CW frequency in Band 1 and check for maximum unleveled
RF output power. Check the output of CRI for approximately —0.05 Vdc, using an
SMC tee or probing A4PI—~20,

®  Al6 Modulator/Splitter.  If CR1 will output about —0.05 Vde, check that A4TP6 is at
+4 Vdc. If not, troubleshoot A4. Then check MOD 1. It should be slightly negative, If it
is approximately +4 Vdc the modulator diode is open. If MOD 1 is near 0.0 Vdc while
A4TP6 measures -4 Vdc, check A4 Mod Drivers and the connections to the
modulator. _

HARMONIC DISTORTION — All Bands

&  Al13 YIG OSCILLATOR. Refer to Section V, Adjustments, and perform the harmonic
adjustments. If harmonics are still unacceptable in all bands, check the spectral purity

of the YO output If harmonics are less than 14 dB below the fundamental, replace
Al3.

HARMONIC DISTORTION — Band O

® Al17 AMPLIFIER. Check the power level into the Al8 Modulator/Mixer, and if it is
too low, trace the problem back through the RF path. Measuring power or spectral
content directly out of Al8 or Al7 will break the ALC loop, causing maximum
unleveled power and high harmonic distortion even without a failure. Refer to A4
Troubleshooting and perform the Open Loop Procedure. This procedure externally
biases the Modulators to level RF power while the ALC loop is opern

HARMONIC DISTORTION — Bands 1—-3

® Al4 Power Amplifier. Check power supplies and biases. Check power levels into Al4,
Measuring power or spectral content into or out of Al4 will break the ALC loop and
cause distortion even without a failure. Refer to A4 Troubleshooting and perform the
Open Loop Procedure. This procedure externally biases the Modulators to level RF
power while the ALC loop is open.

SPURIOUS DISTORTION — Band 0

¢ Al8 MODULATOR/MIXER. Sclect a CW frequency in Band 0, and check the RF
output for spurs 3.8 GHz removed from the carrier. The Mixer may be leaking the

swept LO frequency (3.81 — 6.2 GHz). However, the Al7 Amplifier should filter this
out.
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POWER DROPOUTS — Any Band

® Al3 YIG OSCILLATOR. If power is present and leveled across part of a band, but .
drops out entirely for the rest of the band, suspect Al3. Check for power dropouts at the
rear panel AUX OUTPUT connector.

POWER HOLE — Any Band

® Check all RF connections in the proper loop(s). Narrow-band power dips or “holes”
are usually the result of loose or faulty RF connections. Tighten all RF connectors
internally. Secure the front-panel RF connection. Inspect the front-panel RF connector
for damage or wear, and clean or replace parts as necessary. Section VI, Replaceable
Parts, provides an exploded view of this connector,

DC BIAS at RF OUTPUT

® DC blocking is provided by a blocking capacitor in the RF OUTPUT connector J1. If a
DC bias exists at the RF output, the failure is probably in the connector, and the
connector assembly should be replaced The part number is listed in Table 63,
Replaceable Parts.

Microcircuit Verification by Assembly

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

The general approach to troubleshooting is: .

1. Make sure that all power supply voltages are present. If not, trace the problem back
through the Model 83592C to the Model 8350A/B.

2. Make sure all bias and control signals are present. If not, trace the problem back to the
supplying assemblies.

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

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

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

A13 YIG OSCILLATOR

Check the RF output at the rear panel AUX QUT for greater than —10 dBm, then check
the power directly from the YO for about +14 dBm.

A16 MODULATOR/SPLITTER .

RF power into Al6 can be checked at the rear panel AUX OQUT. The Pulse Modulator
can be disabled by disconnecting the PULSE MOD input at A16J4. Verify output
power at both Al6 outputs,
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A11 CAVITY OSCILLATOR

. The RF output power of this assembly should measure approximately +9 dBm at 3.8
GHz

A18 MODULATOR/MIXER

Ensure that All is functioning, and that the Al16 Modulator/Splitter is transmitting
power in Band 0. Control line MOD 0 should be near +0.7 Vdc. If not, remove the
modulation control wire and check for approximately +5 Vdc. If this is not the case,
troubleshoot Ad. To verify the Modulator/Mixer, remove the A4 assembly. Monitor the
RF output directly from Al8. In this open loop condition the power should measure
approximately —12 dBm. (Expect high harmonic distortion.)

A17 AMPLIFIER (Band 0)

Check for power input as described under Al8, above. Verify RF output at approx-
imately +20 dBm unleveled with high harmonic distortion. When trying to isolate
harmonic sources, refer to A4 Troubleshooting and follow the Open Loop Procedure.
This procedure externally biases the modulators to level the RF power under open loop
conditions.

DC1 DIRECTIONAL DETECTOR

Check for approximately +15 dBm of leveled output power. Ensure that Band 0 power
is nominally +10 dBm and check the detector output, E2, for approximately —0.2 Vdc
or more negative. If temperature drift is suspected, check that the INT DET 0 BIAS

. adjustment (A4R14) has an effect on the detected output level If it does not, replace
DCL

A15 DC RETURN

An AlS failure is extremely unlikely. However, this component can be tested OUT OF
CIRCUIT with an ohmmeter. Verify that both connectors provide a DC short to
ground

A14 POWER AMPLIFIER

Ensure that A16 transmits approximately +9 dBm RF power. If not, trace the problem
back to the YO.

AT1 ISOLATOR

Check the RF output directly from the Isolator. Insertion loss through this device
should be less than 1 dB.

Al12 YTM

Insure that the PIN diode is properly biased (—5V). For Bands 1—3, check the SRD
BIAS level If RF output power is significantly increased by adjusting the front panel
PEAK control, perform the YIM/YTF to YO Tracking adjustment in Section V.

. A20 Switched YTF

For Band 0, the RF path is essentially a straight through path. Verify that the PIN §W
input is +10 Vdc in Band 0. ,
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For Bands 1-3, verify that PIN swiitch diode bias is —5V. The FILTER PEAK control
adjusts tracking between the YTF and YTM. .

DC2 DIRECTIONAL COUPLER

Insertion loss through the Coupler should be less than 1 dB in all bands. Failures here
are extremely unlikely,

CR1 DETECTOR

Check the Detector output for approximately —0.05 Vdc in Bands 1—3 when leveled at
+10 dBm, and slightly more negative when unleveled. This measurement can be taken
at the Detector output using an SMC tee or by probing A4P1—20 {accessible on the
underside of Motherboard Al0Q).

A19 STEP ATTENUATOR (Option 002 Only)

Check the output of DC2 for approximately +10 dBm. Verify that Configuration
Switch A3S1 is set for Option 002 (se¢ A Service Sheet, Table 8-12). Engage SHIFT
SLOPE mode to increment or decrement the Attenuator without affecting the ALC
level (display reads Attenuator setting). Increment the power setting with the step keys
to run the Attenuator through its 55 dB range. (Power meters will typically NOT have
the dynamic range to verify this operation) The control circuits can be manually
exercised in this mode.
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Model 83592C

Table 8-16. HP 83592C Cable List (1 of 2)

Service

Cahje Description Connections
Wi Cable Assembly. Rigid. RF. RF Cut bc?2 Directional Coupler
I Front Panel RF Output APC-3.5 (m)
W2 Cable Assembly, Coax. Blue 12 Front Panel EXT/MTR ALC I[nput
Al1QJ6 Motherboard
w3 Cable Assembly. Ribbon, Front Panel AlQJ1 Motherboard
A2l Front Panel
W4 Cable Assembly, Ribbon. RF Section Al0J4 Motherboard
Al12 YTM
Al3 YO
w5 Cable Assembly, Coax, White, Pulse In Ja Rear Panel BNC {Pulse In)
A10ES Motherboard
wo Cable Assembly, Coax, Red, Pulse Mod AI10ER Motherboard
Alé Modulator/Splitter
w7 Cable Assembly, Coax, Orange, Vtune PI-AI Rear Panel Interface
AIQOE7 Motherboard
w8 Cable Assembly, Coax, Gray CR1 Detector (Bands 1-4)
Al1QEs Maotherboard
wo Cable Assembly, Coax, Blue, FM A1QES Motherboard
Al2A1]2 YO (FM Coil)
Wi0 Cable Assembly, Coax. Purple DC1 Directional Detector
Al0E4 Motherboard
Wil Cable Assembly, Coax, Green, FM In A10E3 Motherboard
w12 Cable Assembly, Coax, Brown, AM In P1-A4 Rear Panel Interface
Al0E2 Motherboard
w13 Cable Assembly, Coax, Yellow, Mod 1 A10E1 Motherboard
Al6 Modulator/Splitter
Wi4 Cable Assembly, Ribbon. RF Section AlQJ5 Motherboard
Al4A11  Power Amplifier (2.3 — 26.5 GHz)
AlBAl Modulator/Splitter
wis Cable Assembly, Rigid, RF A20 YTF
DC2 Directional Coupler
Wie Cable Assembly, Rigid, RF ATI Isolator
Al2 YTM
w17 Cable Assembly, Rigid. RF Al4 Power Amplifier (2.3 — 26.5 Gilz)
ATI Isolator
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Table 8-16. HP 83592C Cable List (2 of 2)
Cable Description Connections
W18 Cable Assembly, Rigid, RF DC1 Directional Detector
AlS DC Return
w19 Cabie Assembly, Rigid, RF FL1 Low Pass Filter
DC1 Directional Detector
w20 Cable Assembly, Rigid, RF Al Modulator/Splitter
Al4 Power Amplifier (2.3 — 26.5 GHz}
w21 Cable Assembly, Rigid, RF Al6 Modulator/Splitter
' AlB Modulator/Mixer
w22 Cable Assembly, Rigid, RF All Cavity Oscillator
Al8 Modulator/Mixer
W23 Cable Assembly, Rigid, RF Al8 Modulator/Mixer
Al7 Amplifier (.01 — 2.4 GHz)
W24 Cable Assembly, Rigid, RF Als DC Return
A20 YTF
W25 Cable Assembly, Rigid, RF Al3 YO
Alé Modulator/Splitter
W26 Cable Assembly, Rigid, RF Alé Modulator/Splitter
I3 Rear Panel Type N (AUX QUTPUT)
w27 Cable Assembly, RF Section Al6Al Modulator/Splitter
All Cavity Oscillator
Al7 Amplifier (0.1 — 2.4 GHz)}
Al8 Modulator/Mixer
DC1 Directional Detector
w28 Cable Assembly, Power Supply Pl Rear Pane! Interface
A1073 Motherboard
w2s Cable Assembly, Ribbon P2 Rear Panel Interface
A3 Digital Interface Board
Al0J2 Motherboard
I5 Rear Panel BNC (1V/GHz Output)
w34 Cable Assembly, Rigid, RF Al2 YTM
A20 YTF
W35 Cabie Assembly, Rigid, RF Al7 Amplifier (.01 — 2.4 GHz)
FL1 Low Pass Filter
W36 Cable Assembly, Ribbon Al0J7 Motherboard
A9J1 Low Pass Filter
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CERTIFICATION

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

WARRANTY

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

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

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

LIMITATION OF WARRANTY

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

NOOTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES, HP SHALL

NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL

DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual. '
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UPDATES

. Inside Cover:
Replace the warranty statement with the following warranty statement:

CERTIFICATION

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

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship for a
period of ane year from date of delivery, or, in the case of certain major components listed in section six of this
Operating and Service manual, for the specified period. During the warranty period, Hewlett-Packard
Company will, at its option, ¢ither repair or replace products which prove to be defective,

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

. LIMITATION OF WARRANTY
The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the

environmental specifications for the product, or improper site preparation or maintenance.

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

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HPSHALL

NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL

DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEQRY.
ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the
back of this manual.
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GENERAL

SAFETY CONSIDERATIONS

This product and related documentation must be reviewed for familiarization with safety
markings and instructions before operation. This product has been designed and tested in
accordance with international standards.

SAFETY SYMBOLS

JAN
L

CAUTION

SERVICING

Instruction manual symbol: the product will be marked with this symbaol
when it is necessary for the user to refer to the instruction manuat (refer to
Table of Contents).

Indicates hazardous voltages.
Indicates earth (ground) terminal.

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

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

Any servicing, adjustment, maintenance. or repair of this product must be performed only by qualified

personnel.

Adjustments described in this manual may be performed with power supplied 1o the product while
Pprotective covers are removed. Energy available at many points may, if contacted, result in personal

injury.
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Part No, 83525-20013

Figure I-1. Model 83592C RF Plug-In and Accessory Cable
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Model 83592C

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and Service Manual
contains information required to install, operate,
test, adjust, and service the Hewlett-Packard
Model 83592C RF Plug-In. Figure 1-1 shows the
Model 83592C.

I-3. This manual is divided into cight major
sections which provide the following information:

a SECTION I, GENERAL INFORMATION,
includes a brief description of the instru-
ment, safety considerations, specifications,
supplemental characteristics, instrument
identification, options available, accessories
available, and a list of recommended test
equipment.

b.  SECTION II, INSTALLATION, provides
information for initial inspection, prepara-
tion for use, storage, and shipment.

¢. SECTION III, OPERATION, explains the
frequency resolution characteristics of the
RF Plug-In in CW and swept frequency
modes. Operating instructions include FM
switch parameter settings, and crystal and
power meter leveling instructions. A descrip-
tion of front and rear panel features and
Plug-In error codes is also given.

d SECTION IV, PERFORMANCE TESTS,
presents procedures required to verify that
performance of the RF Plug-In is in
accordance with published specifications.

e. SECTION V, ADJUSTMENTS, presents
procedures required to properly adjust and
align the Model 83592C RF Plug-In after
Tepair.

f SECTION VI, REPLACEABLE PARTS,
provides information required to order all
parts and assemblics,

g SECTION VIL, MANUAL BACKDATING
CHANGES, provides backdating informa-

tion required to make this manual compatible
with earlier shipment configurations.

h  SECTION VIII, SERVICE, provides an
overall instrument block diagram with
troubleshooting and repair procedures.
Each assembly within the instrument is
covered on a separate Service Sheet which
contains a circuit description, schematic
diagram, component location diagram, and
troubleshooting information to aid in the
proper maintenance of the instrument

1-4. Supplied with this manual is an Operating
Information Supplement This is simply a copy
of the first three sections of the manual, which
should be kept with the instrument for use by
the instrument operator.

1-5. On the front cover of this manual is a
Microfiche part number. This number may be
used to order 10- by 15-centimeter (4- by 6-inch)
microfilm transparcncies of the manual Each
microfiche contains up to 60 photo duplicates of
the manual pages. The microfiche package also
includes the latest Manual Changes sheet as
well as all pertinent Service Notes.

1-6. Refer any questions regarding this manual,
the Manual Changes sheet, or the instrument to
the nearest HP Sales/Service Office. Always
identify the instrument by model number,
complete name, and complete serial number in
all correspondence. Refer to the inside rear
cover of this manual for a worldwide listing of
HP Sales/Service Offices.

1-7. SPECIFICATIONS

1-8. Listed in Table 1-1 are the specifications
for the Model 83592C RF Plug-In. These specifi-
cations are the performance standards, or limits,
against which the instrument may be tested.
Table 1-2 lists the RF Plug-In supplemental
performance characteristics. Supplemental per
formance characteristics are not specifications
but are typical characteristics included as
additional information for the user.
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Model 83592C

Table 1-1.  Specifications for HP 83592C Installed in HP 83504/B (1 of 3)
FREQUENCY'
Range: 0.0l to 20.0 GHz
Frequency Bands {GHz)
Aceuracy (25°C £5°C)
0.01 ta 2.8 24t 7.0 7.0 0 13.5 13.5 to 20.0 0.01 to 20.0
CW Mode +5 MHz 2 +5 MHz +10 MHz +10 MHz
All Sweep Modes +15 MHz 2 +20 MHz +25 MHz +30 MHz +50 MHz 2
{Sweep time >100 ms)
Frequency Markers +15 MHz 2 +20 MHz +25 MHz +30 MHz +50 MHz 2
(Sweep time =100 ms) +0.5% of +0.5% of +0.5% of 0.5% of +0.5% of
sweep width sweep width sweep width sweep width sweep width
Stability
With 10% Line Voltage Change +50 kHz +50kHz +100 kHz +150 kHz *150 kHz
With 10 dB Power Level Change| 200 kHz +200 kHz +400 kHz 600 kHz +600 kHz
With 3:1 Load SWR +100 kHz 4100 kHz 200 kHz 300 kHz +300 kHz
Residual FM, Peak
(10 Hz — 10 kHz Bandwidth) <5 kHz <5 kHz <7 kHz <9 kHz
(CW Mode with CW Filter)
POWER OUTPUT'
Fraquancy Bands (GHz}
001 tw2d | 24t 7.0 | 7.0 10135 |13.5 t0 386 | 13.5 10 20.0 | 0.1 to 18.6 | 0.01 10 20.0
Maximum Lavaled
Dutput Power 3. 4 5 (25°C) +10dBm | +6dBm | +6dBm | +6 dBm | +4dBm | +6dBm | +4 dBm
With Option 002 +10dBm | +45dBm | +4dBm | +3.5dBm | +1.5 dBm | +3.5 dBm | +1.5 dBm
Power Levsl Accuracy !2 <*15dB | <£13dB| <+13dB | <14 dB | <%14 dB | <+1.5dB | <+1.5 dB
{Internally Leveled)
With Option 0026 <*17dB | <*15dB| <*15dB | <£1.6dB | <*16 dB | <£1.7 dB | <+£1.7 dB
(atd dB attenuator step)
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Model 83592C General Information
Table I-1. Specifications for HP 83592C Installed in HP 83504/B (2 of 3)
POWER OUTPUT (Cont'd)
Minimum Setteble Power —5 dBm
With Option 002: —60 dBm
Frequancy Attenuator Setting (dB)
Attenustor Accuracy Range(BH2) ' & 1o |16 | 20 | 25| 30 | 35 | 40 | a5 | 50 | 88
(£dB referenced 001 to 124 04 | 06| 09 |07 | 1009 13| 18| 20| 201 22
from the
0 dB setting) 124 10 18.0 05 07| 10|09 | 12} 12| 16| 20) 22 ] 23| 25
18.0 10 20.0 06 | 09 1.3 1.5 201 25| 28 30 | 31 32 32
Power Variation Frequency Bands {GH2)
{at specified Maximum
Leveled Power or below) 001 w24 281070 1.0t 135 13.5 t0 20.0 0.01 to 20.0
Intemally Leveled +09 dB +0.7 dB +0.7 dB +0.8 dB =09 dB
Externally Leveled 7
Negative Crystal Detector 8 +02 dB +02 dB +0.2 dB +0.2 dB +0.2 dB
(Sweep time >100 ms)}
Extermally Lovaled
-+
Power Meter ? +0.2 dB 102 dB 02 dB +02 dB +0.2 dB
Residual AM in 100 kMz
Bandwidth (in dB below carrier =50 dB 250 dB =50 dB =50 dB =50 dB
and at specified Maximum
Leveled Power)
Spurious Signals (at specified (0011018 1.4ta24 24wi5 15tw70 | T0te13.5 | 13.5t020.0 | 0.01 to 20.0
Maximum Leveled Power)
Harmonics or
Subharmonics >25dB >45 dB >50 dB >35dB >55 dB >55 dB >254dB
(in dB below carrier)
Non-Harmonics >25dB >25dB >55dB >35dB >55 dB >55dB >25dB
Qutput VSWR
(Internaily Leveled) <19 <19 <19 <19 <19 <19 <18
With Option 002 <2.1 <2.1 <21 <21 <21 <2.1 <21
Power Swasp 10 0011024 | 24w70 |70t 135 |13.5tw 186|135 t020.0/0.01 v 18.6 | 0.01 10 20.0
Calibrated Range 1 >15dB >11 dB >11 dB >11 dB >9dB >11 dB >9 dB
With Option 002 >15dB >95dB >9 dB >R dB >6 dB >8 dB >6 dB
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Table I-1.  Specifications for HP 83592C Installed in HP 83504/B (3 of 3}

MODULATION' .

External AM

Mazximum Input 15V

Internal AM

Selectable (by internal jumper in HP 8350A/B to 1 kHz or 27.8 kHz squarewave modulation. The 27.8 kHz
medulation allows operation with HP 8756A Swept Amplitude Analyzer.

On/Off Ratio: 230 dB below specified Maximum Leveled Power.
Symmetry: 40/60

External FM

Maximum Deviations for Modulation Frequencies:

Modulation Frequency Croas-Gver Coupled Direct Coupled

DC to 100 Hz +75 MHz *12 MHz

100 Hz 1o 1 MHz +7 MHz +7 MHz

1 MHz t02 MHz +5 MHz +5 MHz

2MHz to 10 MHz 1 MHz +1 MHz .

GENERAL SPECIFICATIONS

Minimum Sweep Time (over full band): 35 ms

Minimum Sweep Time (over single band: 10 ms

Bandswitch Points: Internal bandswitch points at approximately 2.4 GHz, 7.0 GHz, and 13.5 GHz.
RF Qutput Connectorr  Type N Female

Unless otherwise noted, all specifications are at the RF OUTPUT connector and at 0° to 55°C.
Accuracy when calibrated with the FREQ CAL adjustment.

For temperatures greater than 25°C, Maximum Leveled Output Power typically degrades 0.1 dB/°C.
When RF output is peaked with PEAK and FILTER PEAK controis.

0.5 dB lower for Option (4.

Attenuator switch points are every 5 dB starting at —5 dBm indicated power.

Discentinuity at 2.4 GHz bandswitch point is typically <0.25 dB.

Excludes coupler and detector variation. Crystal detector output should be between —I0Mv and —200mV at specified
Maximum Leveled Power.

00 M oA B WMo

9. Use HP 432A/B/C Power Meter. Sweep time 100 seconds, typically = seconds/(GHz but not <10 seconds.
10. Power sweep and Slope compensation total must not exceed the specified Power Sweep calibrated range.

11.  With Option 002, in Power Sweep or Slope functions, power can exceed the altenuator step by the amount that the Power .
Sweep calibrated range exceeds 5 dB (e.g. if the calibrated range is 7 dB. power can exceed the attenuator step by 2 dB),

12. Includes power level variations.
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Table 1-2.  Supplemental Performance Characteristics for HP 83592C Installed in HP 83504/B (I of 2)

NOTE
Values in this table ara not specifications, but are typical characteristics included for user infarmation.

FREQUENCY CHARACTERISTICS'

Frequency Bands {GHz)

Accuracy (25°C £5°C) 2

0011024 241w7.0 1.0 10135 13.5 to 20.0 0.09 to 20.0
CW Mode typically +2 MH:z +2 MHz +3 MHz +4 MHz
Marnual Sweep <15 MHz <30 MH:z <30 MHz" <30 MHz <100 MHz
All Sweep Modes =+5 MHz <+6 MHz <*8 MHz =+10 MHz =+35 MHz
{Sweep time 10 mS to 100 mS)
Sweep Mode Linearity 3 =12 MHz <+2 MHz =<+4 MHz <+6 MHz =+10 MHz

Stability

With Temperature +200 kHz/°C | £200 kHz°C | +400 kH2z°C | 600 kHz°C | 2600 kHz"°C

With Time (in a ten minute
period after one hour warmup <+100 kHz <%100 kHz <1200 kHz <+30) kHz <1300 kHz
at the same frequency setting)

OUTPUT CHARACTERISTICS '

Powasr Dutput

Resolution (Displayed). 0.1 dB
Resolution (Power): Typically £0.01 dB
Stability with Temperature (at specified Maximum Leveled Powen): 0.1 dB/°C

Power Variation (at specified Maximum Leveled Power or below)

Externaily leveled with Negative Crystal Detector (sweep time 10 mS to 100 mS): & +0.25 dB

Spurious Signals Frequency Bands {GHz}

(in dB below carrier and at spec- 0.01 10 2.4 24w35 15t 7.0 7.0t 135 | 13.51t020.0 | 0.01 to 20.0
fied Maximum Leveled Power)

Harmonics and Subharmonics >35dB >55dB >60 dB >60 dB >60 dB >35 dB

Non-Harmonics Typically >40 dB >60 dB >60 dB >60 dB >60 dB >d40 dB
Impedance

50 Ohms

Power Sweep 4
Accuracy (including Linearity): Typically 1.5 dB
Resolution {Displayed): 0.1 dB
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Table 1-2.  Supplemental Performance Characteristics for HP 83592C Installed in HP 83504/B (2 of 2)

OUTPUT CHARACTERISTICS (Conrq) .

Slcpe Compensation 4

Linearity: Typically <0.2 dB
Calibrated Range: > Up to 5 dB/GHz; up to }5 dB for full sweep range
Resolution (Displayed): 0.01 dB/GHz

MODULATION CHARACTERISTICS '

Extammal AM

Frequency Response: Typically 100 kHz
Input Impedance: Approximately 10k Ohm
Range of Amplitude Control: Typically 15 dB
Sensitivity: Typically | dB/V

Pulss In
TTL compatible: Logic high = RF on, Logic low = RF off

Squarewave Modulation Pulse Modulation
0.01 to 20.0 GH:z 10 MHz ta 2.5 GHz 2.5 to 20.0 GH:z
up to 30 kHz Rise/Fall Time: Typically 50 nS Rise/Fall Time: Typically 10 n§
Minimum Pulse Width: Minimum Pulse Width:
Leveled: 5u$ Leveled: 5 pS .
Unleveled Power Level set to Unleveled Power Level set to
+20 dBm: 200 nS +20 dBm: 100 nS
Extarnal FM

Frequency Response (DC 10 2 MHz2): Typically 3 dB
Sensitivity (Switch selectable):

Typically —20 MHz/'V (FM Mods)

Typically —6 MHz/V {Phase-Lock Mode)
Input Impedance: 2000 Ohms nominal

GENERAL CHARACTERISTICS !

frequency Reference Output  <C1.0 GHz 1V/GHz £25mV
{rear panel BNC output) 1.0to 180 GHz 1V/GHz £2.5%

Auxiliary Dutput Rear panel 2.3 to 7.0 GHz fundamental oseillator output, nominally 0 dBm
Weight Net 6.0 kg (13.2 Ib), Shipping 9.2 kg (20 1b)

1. Unless otherwise noted, al! characteristics are at the RF QUTPUT connector and at 0° to 55°C.

2 Accuracy when calibrated with the FREQ CAL adjustment

3. With respect to the SWEEP QUT voltage.

4. Power Sweep and Slope compensation must not exceed the specified Power Sweep calibrated range.
5

. With Option 002, in Power Sweep or Slope functions, power can exceed attenuatar step by the amount that the Power
Sweep calibrated range exceeds 5 dB (e.g if the calibrated range is 7 dB, power can exceed the attenuator step by 2 dB).

6. Excludes coupler and detector variation. Crystal detector output should be between —I0 mV and —mV at specified
Maxzimum Leveled Power.
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1-9. SAFETY CONSIDERATIONS

1-10. This product has been manufactured and
tested in accordance with international safety
standards. Before operation, this product and
related documentation must be reviewed for
familiarization with safety markings and instruc-
tions. A complete listing of Safety Considerations
precedes Section I of this manual

1-11. INSTRUMENTS COVERED BY
MANUAL

1-12.  Attached to the rear panel of the instru-
ment is a serial number plate. A typical serial
number plate is shown in Figure 1-2. The serial
number is in two parts. The first four digits
followed by a letter comprise the serial number
prefix. The last five digits form the sequential
suffix that is unique to each instrument The
content of this manual applies directly to
instruments having the same serial number
prefix as listed on the title page of this manual
under SERIAL NUMBER.

1-13. An instrument manufactured after the
printing of this manual may have a serial prefix
that is not listed on the title page. An unlisted
serial prefix indicates that the instrument is
different from those documented in this manual
The manual for the instrument is then supplied
with a Manual Changes supplement that con-
tains information which documents the
differences.

1-14. In addition to change information, the
Manual Changes supplement may contain
information for correcting errors in the manual
To keep this manual as current as possible,
Hewiett-Packard recommends that you period-
ically request the latest Manual Changes
supplement. The supplement for this manual is
keyed to the manual's print date and part
number, both of which appear on the title page.
Complimentary copies of the Manual Changes
supplement are available on request from
Hewlett-Packard,

1-15. For information. concerning a serial
number prefix that is not listed on the title page
or in the Manual Changes Supplement, contact
your ncarest Hewlett-Packard Sales/Service
Office.

1-16. DESCRIPTION

I-17. The Model 83592C is an RF Plug-In
which has been designed for use with the Model

General Information

SERIAL NUMBER
,—_
PREFIX SUFFIX
,—H,—A—-‘

SER 1830A0028
O oeT O

[6/, HEWLETT » PACKARD

MADE IN USA

Figure 1-2.  Typical Serial Number Plate

8350A/B Sweep Oscillator. The Model 83592C
covers the frequency range of 0.01 to 20.0 GHz
in four bands. A YIG Oscillator is used as the
tunable RF frequency source for all bands. The
lowest band (Band 0) uses a fixed 3.8 GHz
oscillator which is mixed with the YIG Oscillator
to generate a 0.1 to 2.4 GHz RF output The YIG
Oscillator fundamental frequency is used for
Band 1 (2.3 to 7.0 GHz). A YIG Tuned Multiplier
(YTM) is used to multiply the YIG Oscillator
frequency for Bands 2 and 3 (6.9 to 13.5 GHz,
and 134 to 20.0 GHz).

1-18. Modetl 83592C front panel functional
controls, pushbuttons, and the Rotary Pulse
Generator (RPG), are monitored by the Model
8350A/B via the RF Plug-In interface circuits.
The Model 8350A/B generates a tuning voltage
according to the mode of operation (CW,
START/STOP, CF/AF). This signal is scaled
and offset by the Plug-In to provide a voltage
ramp (in swept modes) proportional to the YIG
Oscillator and YTM/YTF frequency. The Model
83592C tuning circuits accept the tuning ramp
output from the Model 8350A/B and convert it
to a current which drives the YIG Oscillator and
YTM/YTF tuning coil

1-19. The standard Model 83592C offers a
maximum leveled RF output power of +10 dBm
to 2.4 GHz (+46 dBm from 2.4 to 18.6 GHz, and
+4 dBm from 18.6 to 20 GHz). Internal (INT),
External (EXT), and Power Meter (MTR) leveling
are available as selected by the front panel
pushbutions. A front panel EXT/MTR ALC
input connector and gain control (CAL) are
provided to use with an external leveling loop. A
front panel LED indicates when the RF output
becomes unleveled The RF output level is
controlled by the Model 83592C RPG, the
Model 8350A/B data entry controls (keypad and
step keys), or through HP-IB control via the
Madel 8350A/B.
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1-20. A power sweep function allows the RF
output power to be swept at least 5 dB during
CW mode or swept frequency modes. Power
sweep is selected by the front panel POWER
SWEEP pushbutton. Slope compensation con-
trol is also available by selecting the SLOPE
pushbutton and rotating the Model 83592C
RPG or manipulating the Model 8350A/B data
entry controls. The power sweep function and
slope compensation may both be selected and
modified through HP-IB control via the Model
8350A/B. HP-IB (Hewlett-Packard Interface Bus)
15 Hewlett-Packard's system of instrument-to-
instrument communication. HP-IB is electrically
compatible with the IEEE-488 and IEC-625
worldwide interface standards. In addition,
HP-IB includes extensive hardware, software,
documentation, and instrument-system support.

1-21, The RF output may be internally or
externally amplitude modulated, or externally
frequency modulated. The internal squarewave
modulation frequency is selectable by the
Model 3350A/B front panel or HP-IB. An
internal 8350A/B jumper selects either 1 kHz or
27.8 kHz (for use with the Model 8756A Swept
Amplitude Analyzer), Rear panel BNC connec-
tors accept an external AM or FM signal FM
coupling (direct coupled or cross-over) and
sensitivity are selected by an internal configura-
tion switch in the Model 83592C. Refer to
Section III, Operation, of this manual for detailed
information on the configuration switch.

1-22. A rear panel 1V/GHz signal corresponds
to the RF output frequency up to 18 GHz This
output voltage may by used as a reference for
pretuning external equipment in phase-locking
applications. (The Model 8410B/8411A Network
Analyzer utilizes this output in such a
configuration.)

1-23. The RF output may be turned off by the
RF ON/OFF pushbutton. An internal switch is
set to select whether the RF is on or off at turn
on. RF power ON is indicated by the LED in the
center of the pushbutton Additionally, in CW
mode, the CW FILTER, when selected, places a
capacitor across the YIG Oscillator tuning coil
to filter high frequency noise which would
appear at the RF output All front panel
functions, with the exception of the FREQ CAL,
EXT/MTR ALC CAL, and FILTER PEAK
adjustments, may be set or altered via the HP-IB
bus connection on the Model 8350A/B.

1-8
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1-24. OPTIONS
1-25. Option 002, 55 dB Attenuator

1-26. Option 002 instruments contain a digitally
controlled attenuator just before the RF output
Up to 55 dB of attenuation in 5 dB steps is
automatically selected as required to attenuate
the RF output power to the indicated level The
continuously variable power level function
operates as in a standard instrument with the
data entry controls.

1-27. Option 004, Rear Panel RF Output

1-28  Option 004 instruments have the Type
N(f) RF OUTPUT connector and the BNC
EXT/MTR ALC input connector on the rear
panel instead of the front panel

1-28. SUPPLIED ACCESSORY

1-30. Figure 1-1 shows the HP 83592C RF
Plug-In and the accessory cable supplied The
cable type and part number are as follows:

¢  Accessory Cable HP Part No. 83525-20013.

1-31. EQUIPMENT REQUIRED BUT
NOT SUPPLIED

1-32. To have a complete operating Sweep
Oscillator unit, the Model 83592C RF Plug-In
must be installed in a Model 8350A/B Sweep
Oscillator mainframe. Refer to Section II,
Installation, in this manual for a detailed
description of RF Plug-In installation.

1-33. EQUIPMENT AVAILABLE
1-34. Service Accessories

1-35. A Service Accessory Kit (HP Part Number
08350-60020) is available for servicing the Model
83592C RF Plug-In and the Model 8350A/B
Sweep Oscillator. HP Part Numbers for the
individual pieces of the kit are provided in
Table 1-3. The accessory kit includes:

& Two 44-pin printed circuit board extenders.
These boards have keyed slots which allow
them to be used in each of the keyed PC

board receptacles in the Model 83592C,
and in the Model 8350A/B as well
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® An RF PlugIn extender cable set that
provides all electrical connections when
the RF Plug-In is removed from the Sweep
Oscillator. The RF Plug-In Interface
connector (P2) and the Power Supply
Interface connector (P1) are extended by
separate cabies.

® (One Hex Balldriver for use in Model
8350A/B front panel repairs.

®  One 16-pin and one 20-pin LC. Test Clip
for probing integrated circuits.

1-36. A listing of service accessories available
including service cables, wrenches, adapters,
and extender boards is given in Table 1-3.

1-37. Model 8410B/8411A Network
Analyzer

1-38. The Model 8350A/B Sweep Oscillator,
with the Model 83592C RF Plug-In installed, is
compatible with the HP Model 8410B Network
Analyzer system. The combination of the Model
8410B Network Analyzer, the Model 8411A
Frequency Converter, and an appropriate display
Plug-In, forms a phasemeter and a ratiometer
for direct phase and amplitude ratio measure-
ment of RF voltages. These measurements can
be made on CW frequencies and on swept
frequencies from 110 MHz to 18 GHz The
Model 8350A/B-83592C combination is capable
of operation over this full frequency range. The
Model 8410B has an Auto-Frequency range
mode which gives it the capability of auto-
matically tracking the Model 8350A/B Sweep
Oscillator over octave and multi-octave
frequency bands. Two interconnections to the
Model 8350A/B are necessary to ensure that the
Model 8410B will phase-lock properly. The
Model 8410B Source Control Cable (HP
08410-60146) connects the Model 8410B rear
panel SOURCE CONTROL connector to the
Model 8350A/B rear panel PROGRAMMING
connector. Additionally, the Model 83592C RF
Plug-In rear panel 1V/GHz output connects to

General Information

the Model 8410B rear panel FREQ REF INPUT.
The Model 8410B Source Control Cable
connector pins and signals are illustrated in the
Model 8350A/B Sweep Oscillator Operating and
Service Manual

1-39. Modsel 8756A Frequency Response
Test Set

1-40. The Model 8350A/B sweep oscillator with
the Model 83592C RF Plug-In installed is
compatible with the Model 8755C and 8756A
Frequency Response Test Sets for broadband
swept scalar measurements, The Model 8350A/B
provides internal 27.8 kHz squarewave modu-
lation of the RF output, eliminating unnecessary
cable connections to the Model 8755C or 8756A,
or the use of an external modulator. The Model
8350A/B can also produce alternate sweeps
through use of the ALT n Function, allowing
display of two different measurement states on
the Model 8755C or 8756A.

1-41. Power Meters and Crystal Detectors
1-42.  The RF output can be externally leveled
using the HP Model 432A Power Meter or
negative polarity output crystal detectors. Refer
to Section III, Operation, of this manual for
detailed information on leveling techniques that
may be used with the Model 8350A/RF Plug-In
combination.

NOTE

The Model 435A and 436A Power
Meters should not be used in
Model 8350A/B-Model 83592C
external leveling systems.

1-43. RECOMMENDED TEST EQUIPMENT

1-44. Equipment required for testing and
adjusting the instrument is listed in Table 1-4.
Other equipment may be substituted if it meets
or ¢xceeds the critical specifications indicated in
the table.
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Table 1-3.  Model 83592C Service Accessories Available
Name HP Part Numher Description
44-pin printed circuit board extender 08350-60031* Extends printed circuit boards
RF Plug-In Extender Cables 08350-60034* Extends RF Plug-In Interface connector (P2}
0R350-60035* Extends RF Plug-In Power Supply Interface connector (P1)

Adjustment Tool 8830-0024 Fits miniature adjustment slot on polentiometers
Wrenches 08553-20097 5/16" slotted box/open ¢nd

8710-0946 15/64” open end
Service Cables 8120-1578 46 cm (187) coax with SMA (m) connector on each end

83525-60019 25 cm (107) coax with SMB snap on (f) and SMA (m}

Adapters 1250-0777 Type N (f) to BNC (m)

1250-0082 Type N (m} toc BNC (m)

1250-1404 Type N (D) to SMA (f)

1250-1158 SMA () to SMA (}

1250-0674 SMA (f) to SMB (m)

1250-0675 SMA () to SMC (m})

1250-0069 SMB snap on (m) to SMB snap on (m)

1250-1743 APC-3.5 (m) to N (m)

1250-1750 APC-3.5 (m) to N (f}

1250-1744 APC-3.5 (f) to N (m)

1250-1745 APC 3.5 (f) o N(D)

1250-1746 APC-3.5 (m) to APC-7

1250-1747 APC-3.5 () to APC-7

1250-1748 APC-3.5 {m) to APC-3.5 (m)

1250-1749 APC-3.5{0 to APQ—3.5 ()
Hex Balldriver 8710-0523* Removes front panel hold down plate hex screws in 8350A
IC Test Clip 1400-0734* 16-pin IC test clip

1400-0979* 20-pin IC test clip

*These items are included in a Service Accessories Kit HP Part No. 08350-60020 (2 board extenders are included in this kit).

Table 1-4. Recommended Test Equipment (1 of 3)

Instrument Critical Specifications Recommended Model Use*
Sweep Oscillator No substitute HP 8350A/B PAT
Digital Valtmeter (DVM) Range: 30V to +50V HP 3456A AT
Accuracy: £0.01%
Input Impedance: Z10M Ohms
Oscilloscope Dual Channel HP 1740A PA.T
Bandwidth: DC ta 100 MHz
Vertical Sensitivity: <5 mV/DIV
Horizontal Sweep Rate: <0.1u S/DIV
External Sweep Capability
Oscilloscope Probe 1:1 General Purpose Probe HP 10003B
Frequency Counter Frequency Range: 0.01 to 20 GHz - HP5343A PA
Input Impedance: 50 Ghms
Resolution: <1 MHz
Spectrum Analyzer Frequency Range: 0.01 to 20 GHz HP 8363A or 8569A BT
Residual FM: <100 Hz or HP 8566A
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Table 1-4. Recommended Test Equipment (2 of 3}
Instrument Critical Specifications Recommended Model Use*
Swept Amplitude Analyzer Capable of Transmission Measurements HP 8755C A
Power Resolution: <0.25 dB. Capable of
=3J0mS Sweeptime
Display Mainframe Compatible with Model 8755C Swept HP 180TR, 182T A
Amplitude Analyzer
Swept Amplitude Analyzer Capable of Transmission Measurements HP 8756A A
Power Resolution <0.25 dB
Detectors (2) Compatible with Swept Amplitude Analyzer HP 11664B A
Frequency Range: 0.01 to 20 GHz
Power Range: —20 to +10 dBm
Frequency Meter Frequency Accuracy: <0.17%
Calibration Increments: <2 MHz
Frequency Range: 0.96 to 40 GHz HP 536A A
4.0 t0 12.4 GHz HP 537A A
124 to 18 GHz HP P532A A
18.0 to 26.5 GHz HP K532A A
Function Generator Frequency Range: 0.1 Hz to 10 MHz HP 3312A PAT
Sinewave and squarewave output
Output Level: 10Vp-p into 50 Chms
Output Level Flatness:
£43% from 10 Hz to 100 kHz
=<+10% from 100 kHz to 10 MHz
Power Meter Power Range —20 to +10 dBm HP 432A PA
(No substitute when used for external
power meter leveling).
Thermistor Sensor Frequency Range: 0.01 to 18 GHz HP 8478B PA
Maximum SWR: <1.75
Thermistor Sensor Frequency Range 18 to 20 GHz HP K486 PA
Maximum SWR: £2.0
Adapter Waveguide to APC 3.5 (f) foruse with HP K486 HP K281C A
Power Meter Power Range: |uW to 100mV HP 436A PA
Power Sensor Frequency Range: 0.05 to 20 GHz HP 8485A PA
Crystal Detector** Frequency Response: 0.01 to 20 GHz HP 8473C PA
Maximum Input Power 100mV
Attenuator** Frequency Range: 0.01 to 20 GHz
Maximum Input Power +20 dBm
Attesuation:
20dB+10dB HP 8493C-020 P
10 4B+ 0.8 dB HP B493C-101 PA
6 dB = 0.6 dB HP 3493C-006 P
3dB+05dB HP 8493C-003 P
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Table 1-4. Recommended Test Equipment (3 of 3)

Instrument Critical Specifications Recommended Model Use*

Frequency Range: 001 to 20 GHz Weinschel Model 1579A P.A

Maximum Input Power: >+20 dBm

Power Splitter**

Directional Coupler Frequency Range: 0.1 1020 GHz HP 778D P
Nominal Coupling: =20 dB

Maximum Coupling Variation; 2+1 dB
Minimum Directivity: =32 dB
Directional Coupler Frequency Range: 2.0 to 18 GHz HP 11631D P
Nominal Coupling: =22 dB
Maximum Coupling Variatior: £1 dB

Minimum Directivity: 26 dB

Frequency Range: 18 10 20 GHz HP K752C P
Nominal Coupling: 10 dB
Maximum Coupling Variation: £0.5 dB

Minimum Directivity: 40 dB

Directional Coupler

RMS Volimeter dB Range: —20 to —70 dBm HP 3400A P
{0 dBm = 1 mW into 600 ohms)
Frequency Range: 10 Hz 1o 10 MHz

Accuracy: £5% of full scale
HP 11567A P

Air Line Extension Impendance: 50 Ohms

(2 required) Frequency Range: DC to 18 GHz
Reflection Cocfficient: 0.018 to 0.001
(times the frequency in GHz)
. .
Step Attenuator Frequency Range: DC 1o 18 GHz HP 8495B Option 890 P
Incremental Attenuation:
010 70 dB in 10 dB steps
Calibration Accuracy: <+0.! dB at ali steps
Adjustable Short Frequency Range: 1.1 to 18 GHz Maury Microwave P
Impendance: 50 1.5 Ohms 1953-2
DC Power Supply DC Qutput: 0 to 6.5 Vdc +0.05 Vde HP 6213A A
50 Ohm Termination Type N. 50 +0.5 Ohms HP 909A P
Delay Line Discriminator Refer to Figure -3, P.A
PC Board Extender 44-pin. extends printed circuit boards HP Part No 08350-60031 AT

* P = Performance Test: A = Adjustments; T = Troubleshooting
** For testing at frequency of <18 GHz the following equipment may be substituted:

ATTENUATORS
20 dB HP 8491B Option 020
10 dB HP 8491B Option 010
6 dB HP 8491B Option 006 .
3 dB HP 8491B Option 003

POWER SPLITTER
HP 11667A

CRYSTAL DETECTOR
HP 8470B
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LO IN

Item Description HP Part Number

1 Power Splitter Weinschel Model 1579B none
2 Delay Line:> 1 meter (3 feet) in length, SMA Male connectors 08503-20038
3 Adapter: BNC Female 1o SMA Male 1250-1200
4 Mixer: Double Balanced

RHG Electronics Part No. DMS - 26

RHG Electronis Laboratories, Inc.

Deer Park, NY 117290

5 Adapter; SMA Male to SMA Male 1250-1159

Figure [-3.  Delay Line Discriminator
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Installation

SECTION 1l
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides installation instruc-
tions for the Model 83592C RF Plug-In. This
section also includes information about initial
inspection, damage claims, preparation for use,
packaging storage, and shipment,

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage
If the shipping container or cushioning material
is damaged, it should be kept until the ¢ontents
of the shipment have been checked for com-
pleteness and the instrument has been checked
mechanically and electrically. The contents of
the shipment should be as shown in Figure 1-1,
Procedures for checking electrical performance
are given in Section IV, Performance Tests, of
this Operating and Service Manual If the
instrument combination does not pass the
electrical Performance Tests, refer to Section V,
Adjustments, of this manual If, after the
adjustments have been made, the instrument
combination still fails to meet specifications,
and a circuit malfunction is suspected, refer to
troubleshooting procedures in Section VIIIL,
Service, in this manual If the instrument does
not pass the above electrical tests, if the ship-
ment contents are incomplete, or if there is
mechanical damage or defect, notify the nearest
Hewlett-Packard Office. If the shipping con-
tainer is damaged, or if the cushioning material
shows signs of stress, notify the carrier as well as
the Hewlett-Packard Office. Keep the shipping
materials for the carrier's inspection. The HP
Office will arrange for repair or replacement
without waiting for claim settlement.

2-5. PREPARATION FOR USE
2-6. Power Requirements

2-7. When the Model 83592C RF Plug-In is
properly installed, it obtains all power through
the rear panel interface connector from the
Model 8350A/B Sweep Oscillator.

2-8. RF Plug-In Configuration Switch

2-9. The Model 83592C RF Plug-In has a con-
figuration switch (A351) located on the A3
Digital Interface Board. This switch must be
preset prior to RF Plug-In operation in the
Model 8350A/B. The configuration switch is an
3-section multiple switch. Each separate switch
section corresponds to a scparate RF Plug-In
function such as FM sensitivity selection, FM
input coupling selection (direct coupled or cross-
over), RF power level at power on (maximum or
off), and Option 002 Step Attenuator operation.
Refer to Section III, Operation, in this manual
for a complete description of the configuration
switch and instructions on how to set the
switches.

2-10. Interconnections

2-11. There are two rear panel interconnec-
tions from the Model 83592C RF Plug-In to the
Model 8350A/B Sweep Oscillator. These are the
RF Plug-In Interface connector (P2) and the
Power Supply Interface connector (P1). A com-
plete listing of pins and associated signals for
these connectors is provided in Figures 2-1 and
2-2.

2-12. Mating Connectors

2-13.  All of the externally mounted connectors
on the Model 83592C are listed in Table 2-1.
Opposite each connector is an industry iden-
tification, the HP part number of a mating con-
nector, and the part number of an alternate
source for the mating connector. For HP part
numbers of the externally mounted connectors
themselves, refer to Section VI, Replaceable
Parts, of this manual

2-14. Operating Environment

2-15. Temperature. The instrument may be
operated in temperatures from 0°C to +55°C.

2-1
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Table 2-1. Model 83592C Mating Connectors

Mating Connector

HP Part Number Alternate Source

HP 83592C Connector
Connector Name Industry ldantification
J1 RF OUTPUT Type N (f)
J2 EXT/MTR ALC INPUT BNC ()
I3 AUX QUTPUT Type N (f)
J4 PULSE IN BNC (f)
J5 1'V/GHz BNC ()

1250-0882 Specialty Connector
25-P117-2
1250-0256 Specialty Connector

Straight cabie 25-P118-1

1250-0882
Straight cable

Speciaity Connector
25-P117-2

120-0256 Specialty Connector
Straight cable 25-P118-1

1250-0256 Specialty Connector
Straight cable 25-P118-1

2-16. Humidity. The instrument may be
operated in environments with humidity from
5% to 80% relative at +25°C to +40°C. However,
the instrument should also be protected from
temperature extremes which cause condensation
within the instrument.

2-17. Altitude. The instrument may be
operated at altitudes up to 4572 meters (15,000
feet). :

2-18. Cooling. When the Model 83592C RF
Plug-In is properly installed in the Model
8350A/B Sweep Oscillator, it obtains all of its
cooling airflow by forced ventilation from the
fan in the Model 8350A/B. A diagram showing
the various cooling airflow paths within the
Sweep Oscillator is given in Section II, Instal-
lation, of the Model 8350A/B Sweep Oscillator
Operating and Service Manual. Ensure that all
airflow passages in the Model 8350A/B and the
Maodel 83592C are clear before installing the RF
Plug-In in the Sweep Oscillator.

2-19.

2-20. To operate as a completely functional
Sweep Oscillator, the Model 83592C RF Plug-In
must be installed in a Model 8350A/B Sweep
Oscillator. To install the Model 83592C RF
Plug-In in the Model 8350A/B Sweep Oscillator:

a. Set the Model 8350A/B mainframe LINE
switch to OFF.

b. Remove all connectors and accessories
from the front and rear panel connectors of

Installation Instructions
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the Model 83592C to prevent them from being
damaged.

c. Position the RF Plug-In unit latching
handle in the fully raised position. The
latching handle should spring easily into
the raised position and be held by spring
tension,

d  Ensure that the Model 8350A/B RF Plug-In
channel is clear. Align the RF Plug-In in
the channel and slide it carefully into place
toward the rear of the channel It should
slide easily without binding

e. The drawer latch handle slot will engage
with the locking pin just before the RF
Plug-In is fully seated in position.

f  Press the latch handle downward, while
still pushing in on the RF Plug-In, until the
drawer latch is fully closed and the front
panel of the RF Plug-In is aligned with the
Sweep Oscillator front panel

2-21. STORAGE AND SHIPMENT
2-22. Environment

2-23. The instrument may be stored or shipped
in environments within the following limits:

Temperature . .......... —40°C to +75°C
Humidity........ 5% to 95% relative at 0°

to +40°C
Altitude .. ........... Up to 15240 meters

(approximately 50,000 feet)
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2-24. The instrument should also be protected
from temperature extremes which may cause
condensation in the instrument.

2-25. Packaging

2-26. Original Packaging. Containers and
materials identical to those used in factory
packaging are available through Hewlett-Packard
offices. A complete diagram and listing of
packaging materials used for the Model 83592C
is shown in Figure 2-3. If the instrument is being
returned to Hewlett-Packard for servicing, attach
a tag indicating the type of service required,
return address, model number, and full serial
number (located on the rear panel serial plate).
Mark the container FRAGILE to ensure careful
handling In any correspondence, refer to the
instrument by model number and full serial
number.

2-27. Other Packaging. The following general
instructions should be used for repackaging
with commercially available packaging materials:

Installation

a. Wrap the instrument in heavy paper or

plastic. If shipping to a Hewlett-Packard
Office or Service Center, attach a tag indicat-
ing the type of service required, return
address, model number, and full serial
number.

Use a strong shipping container.

Use enough shock-absorbing material
around all sides of the instrument to provide
a firm cushion and to prevent movement
inside the container. Protect the control
panel with cardboard.

d.  Seal the shipping container secureiy.

Mark the shipping container FRAGILE to
ensure careful handling

In any correspondence, refer to the instrn-
ment by model number and full serial
number,
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PLUG-IN INTERFACE CONNECTOR P2

LSSRO vsw
GND DIG +5V UNREG
+5VA +5V UNREG
+15v PIRPG1A
—15v PIRPG1B
GND ANLG GND ANLG
$QMOD GND ANLG
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L RFM L RFB
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LCNTR L RFBRQ
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GND DIG IDO

Figure 2-2. Interface Signals on Connector P2
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Installation

3
(TWO PLAGES)

(TWQ PLACES)
item Quantity HP Part Number CD Description
1 1 9211-4781 0 Outer Carton
2 1 9211-4782 1 Inner Carton
3 2 83592-80016 1 Side Pads — corrugated cardboard
4 2 9220-3406 3 Foam Pads
1 9222-0943 1 Anti-static Bag — to cover instrument

Figure 2-3.  Packaging for Shipment Using Factory Packaging Materials
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Operation

SECTION Il
OPERATION

3-1. INTRODUCTION

3-2. This section is divided into four major
parts. Operating Characteristics ¢xplains the
bandswitching and frequency resolution charac-
teristics in CW and swept modes. Front and rear
panel Panel Features are shown with illustrated
descriptions. Operating Instructions provide a
front panel frequency calibration procedure,
configuration switch setting instructions, and
crystal detector and power meter leveling
instructions. Operator's Maintenance includes
information on the Plug-In error codes, fuses,
and service tags.

3-3. OPERATING CHARACTERISTICS
3-4. Bandswitching and Resolution

3-5. The following paragraphs describe the
bandswitching and frequency resolution charac-
teristics of the Model 83592C RF Plug-In.

3-6. The Model 83592C 10 MHz to 20 GHz RF
output is provided in four bands. When
sweeping a range of frequencies larger than a
single band, the switching between these bands
is done automatically. Careful selection of sweep
frequencies may avoid problems associated with
bandswitching such as harmonics, sweep time,
stability, or switching discontinuities. Figure 3-1
illustrates the bandswitching points in the
sequential and single band sweep modes.

3-7. The mainframe controls both input reso-
lution (resolution of tuning voltage into parts by
the DAC) and displayed resolution (number of
digits shown on the frequency display). For
further information refer to the appropriate
mainframe manual,

3-8. PANEL FEATURES

3-9. Front and rear panel features are described
in Figures 3-2 and 3-3, respectively. Numbered
callouts on the features described match num-
bered descriptions below each figure.

3-10. OPERATORS CHECKS

3-11. The Operator's Checks portion (Local
and Remote) of the Model 8350A/B Sweep
Oscillator manual provides a quick evaluation
of both Model 8350A/B and Model 83592C
main functions. Error codes 50 to 99, displayed
on the Model 8350A/B FREQUENCY display,
are reserved to indicate Plug-In related problems.
The Model 8350A/B Local Check covers the
Sweep Oscillator and RF Plug-In. If the correct
indications are not obtained, trouble may be in
either of the units. If the RF Plug-In is
suspected, follow the troubleshooting information
in Section VIIL, Service, in this manual, to
isolate the problem.

3-12. OPERATING INSTRUCTIONS
3-13. Front Panel FREQ CAL

NOTE

The Model 83592C RF Plug-In may
not meet the frequency accuracy
specifications unless the front
panel FREQ CAL (frequency cali-
bration} procedure is performed.

3-14. The front panel FREQ CAL procedure,
shown in Figure 3-4, should be performed after
the instrument has warmed up for at least one
hour. This procedure calibrates the RF output
frequency for Band 0 with an external frequency
counter.

3-15. Peaking RF Qutput Power

3-16. Front panel PEAK and FILTER PEAK
are controls used to optimize output power by
adjusting tracking between the YTF, YTM, and
YTO. These controls allow optimization at
frequencies of interest, or as compensation for
mistracking due to aging FILTER PEAK con-
trols YTF/YTM to YTO tracking FILTER
PEAK should be adjusted first The front panel
PEAK function is accessed by pressing [SHIFT]
[POWER LEVEL]. In order to monitor the effect
of the Peaking function on the RF output, the
Model 83592C must be set for an unleveled

3-1
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10 MHz 2.4 GHz 1.0 GHz 13.5 GHz 20.0 GHz

HP 83592C RANGE !
(SEQUENTIAL SWEEP} BAND 0 BAND1 BAND 2 BAND3

BAND Y 10MHz TO 2.4 GHz
SINGLE BAND SWEEP

BAND1 | 23TO7.0GHz
SINGLE BAND SWEEP J

BAND 2 6.9 TO 13.6 GHz
SINGLE BAND SWEEP J

BAND 3 13.4TO 20 GHz
SINGLE BAND SWEEP l

Figure 3-1. Bandswitching in Sequential and Single Band Sweep Modes
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s ow

10.

11

FRONT PANEL FEATURES

Power meter automatic leveling control selection
(HP 432 only).

External (crystal detector) automatic leveling
control selection (negative crystal output).

Internal leveling control selection

Connector (BNC) for power meter or external
crystal leveling inputs (rear panel on Option
004).

Power level CAL adjust, for setting external
{MTR or EXT) ALC.

UNLEVELED lamp lights if output power is
unleveled.

Fine frequency adjust used for front panel fre-
quency calibration.

Type N(f) 50-ohm RF OUTPUT connector (rear
panel on Option 004.

RF on-off key. Used for zeroing a power meter
or referencing an X-Y recorder.

CW FILTER enables an oscillator tune voltage
filter in CW mode.

POWER SWEEP allows setting an increase in
power per sweep (dB/SWP). [SHIFT]
[POWER SWEEP] (Option 002) latches the
Step Attenuator at its current setting Power
Level changes are controlled by the ALC loop.

12.

13.

14.

15.

16.

17.

POWER LEVEL allows setting of output power
for all ALC modes (may be calibrated for
external leveling). PEAK allows peaking of RF
output power (selected when [SHIFT]
[POWER LEVEL] is pressed).

SLOPE allows setting of the frequency slope
compensation in dB/GHz (for lossy devices).
[SHIFT] [SLOPE] (Option 002) latches the
ALC loop at its current reference level Power
level changes are controlled by the Step
Attenuator (5 dB steps).

Power control knob for controlling power sweep,
power level, peak, or slope.

Plug-In display provides readout of selected
power mode in dBm, dB/GHz, or dB/SWP 10 a
tenth of a dB/dBm.

Plug-In latch handle is used to remove, install, .
and latch the RF Plug-In in the Sweep
Oscillator.

FILTER PEAK allows peaking of RF power
(use before PEAK).

Figure 3-2.  Front Panel Features
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L

REAR PANEL FEATURES

PULSE IN connector is used to input external
pulse or squarewave modulation.

1V/GHz connector provides a frequency
reference output of approximately 1 volt DC
per GHz (to 18 GHz only).

EXT ALC connector replaces front panel EXT
ALC connector on Option 004 Plug-Ins,

4.

RF OUTPUT connector replaces front panel
RF output connector in Option 004 Plug-Ins.

AUX OUTPUT connector provides 2.3 to 7.0
GHz fundamental oscillator output at approx-
imately 0 dBm.

Serial Number plate has a ten digit serial
number {used in any correspondence concern-
ing Plug-In) and Option number if
applicable.

34

Figure 3-3. Rear Panel Features
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ALC MODE
£

T AT TR
(e

FREQ CAL PROCEDURE

1. Press Model 8350A/B [INSTR PRESET] [CW] {5] [0] [MHz].

2.  Connect external frequency counter through a 10 dB attenuator to the RF OUTPUT
connector.

3. Adjust FREQ CAL control for a frequency counter indication of 50.0 MHz
ALTERNATE FREQ CAL PROCEDURE
NOTE
This alternate FREQ CAL procedure is not as accurate as
using an extarnal counter., but normally calibrates the Band 0
frequency accuracy within specifications.

1. Press [INSTR PRESET] [CW] [0] [MHz].

2 Aajust FREQ CAL control through its range and note the portion of its range that the
UNLEVELED light is turned on. Set the FREQ CAL control to the center of this
range.

Figuré 3-4. Front Panel FREQ CAL Procedure
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power condition. This can be accomplished by
setting the ALC Mode to External (without an
external detector) or increasing the Power set-
ting until the RF output is unleveled. With the
Peak function selected and an unleveled RF
output, the POWER control should be adjusted
to maximize the RF output power over the 2.4 to
20 GHz frequency range.

3-17. Internal Leveling

3-18. The most convenient method of RF output
leveling is internal leveling A portion of the RF
output is coupled out of an internal directional
detector, producing a DC voltage proportional
to the RF output signal This detected DC
voltage is applied to the automatic leveling
control circuit (ALC).

3-19. External Crystal Detactor Leveling

3-20. RF output power may also be leveled
externally using a power splitter (or external
directional coupler) and a negative output crystal
detector. This leveling system uses a power
splitter to sample a portion of the RF output
signal with a crystal detector to produce a DC
voltage proportional to the RF output power
level The detector output voltage is compared
with an internal reference voltage, and the
difference voltage is applied, as modulator drive,
to a PIN Modulator which changes the output
power level to keep a constant RF output power
level A directional coupler may be used instead
of a power splitter to sample the RF signal for
the leveling loop. Directional couplers are
usually narrow band devices, whereas the power
splitter has a flatter frequency response over a
wide frequency range. The advantage of a
directional coupler is that it does not have as
great a coupled loss as the 6dB loss encountered
with the power splitter, therefore a higher
maximum leveled output power may be obtained.
Figure 3-5 illustrates a typical crystal detector
leveling setup,

3-21. External Power Meter Leveling

3-22. RF output power may also be leveled
with a power meter and power splitter (or
directional coupler) as shown in Figure 3-6. The
sweep time is limited to greater than 100 seconds
when this leveling method is used. A sample of
the RF output signal is routed to a power meter
which produces a DC output voltage propor-
tional to the RF input signal level. This DC

3-6
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voltage is applied to the Model 83592C ALC
circuits and compared with an internal reference
voltage. A difference voltage is produced and
amplified by the ALC amplifier before being
applied, as modulator drive, to a PIN Modulator.

3-23. External FM

3-24. The Model 83592C RF output signal can
be frequency modulated using an external
modulating signal applied to the Model
8350A/B rear panel FM INPUT connector. The
external FM function provides a means of
obtaining an output frequency that varies under
the control of an external modulating signal. A
positive-going voltage at the FM INPUT causes
output frequency to decrease, while a negative-
going voltage causes output frequency to increase.
The sensitivity and coupling of the modulating
signal may be set via configuration switch A3S1.
Figure 3-7 lists the available configuration switch

- settings override Model 8350A/B Sweep Oscillator

non-volatile memory settings at Instrument
Preset

3-25. External Amplitude Moduiation

3-26. Pulse Modulation (PULSE IN
Connector on Plug-In). The PULSE IN
connector provides pulsed or squarewave
modulation, where the RF output is switched on
and off This input provides an on/off power
ratio of greater than 30 dB below specified
maximum leveled power. The PULSE IN input
is normally at a TTL HIGH (approximately +
volts DC). When a TTL LOW signal (approxi-
mately 0 volts DC) is applied, the RF output is
turned off. To get the best pulse modulation
performance, the RF output power should be set
at +20 dBm. With this power setting, a pulse
repetition rate of up to 1 MHz is achievable in
the 0.01 to 70 GHz frequency bands. With
leveled power in this frequency range, pulse
repetition rates may be up to 100 kHz In the 7.0
to 20 GHz frequency bands, RF power may be
squarewave modulated at repetition rates up to
30 kHz at any power output setting The input
impedance for TTL level signals is approxi-
mately 500 chms. If the PULSE IN circuit is
driven beyond TTL levels, the input impedance
is reduced to approximately 200 ohms due to the
diode clamping action. See the specifications
and supplemental characteristics in Section I
for more details on the modulation character-
istics when using this input.
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OSCILLOSCOPE

SWEEP RF
OSCILLATOR  PLUG-IN

aar
0Dgo o2 oaa

ooo o ofpa
5. Ol

Sasoé
--00 08 esa B 0600
T

SWEEP OUT l EXT MTR/ALC (NPUT
BNG VERT
RF OUTPLT -~ TEE INPUT POWER
\T.' SENSOR
SEE
CRYSTAL
PROCEDURE
STER1T DETECTOR
art$shon ]
u.
T
1048 LEVELED
ATTENUATOR POWER
QUTPUT
FOWER -~
SPUTTER @& oo lnnr - —_

EXTERNAL CRYSTAL DETECTOR LEVELING

EQUIPMENT:
Sweep Oscillator. . ................. ... ... ... HP 8350A/B
RFEPlug-In ... i e e HP 83592C
Oscilloscope. . v v v it e e HP 1740A
Power Meter ..ot iiiee et HP 436A
Power Sensor. . ... . i HP 8485A
Crystal Detector .. ..o, HP 8473C
Power Splitter. . ........................ Weinschel Model 1579
BNC Tee ... e e HP 1250-0781

PROCEDURE:

NOTE

Crystal output signal must be between —10 mVde and —200
mVdc,

1.  Connect equipment as shown in test setup.

Figure 3-5. External Crystal Detector Leveling (1 of 2)
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Operation
HP 10110A
BNC (M) TO /
DUAL BANANA POST (e
HP 10110A e
BNC TEE
HP 1250-0781 ——
kit)
T0 EXT o 33
MTR/ALC —
INPUT /\ 1000 pF
T \~
| ==
SEE OETAIL A
TO CRYSTAL R "
DETECTOR
DETAIL A
NOTE

Batween 10 MHz and 50 MHz RF feedthrough as high as 3 dB
may be observed on the envelope of the video output. During
external leveling at 10 to 50 MHz, the RF feedthrough may be
damped out by insertion of the circuit shown above in the test
setup. The circuit may be inserted in the line to the EXT
INPUT of the RF Plug-in. .

2. Switch on Model 8350A/B LINE switch. Press [INSTR PRESET] key. The START and
STOP indicators should be on.

3.  Set controls as follows:

Model 83592C:
AL MODE it i ittt ae i aantarra e EXT

4, Adjust EXT/MTR ALC CAL for a power meter reading equal to the front panel output

power.

5.  To use leveled RF power output for testing external equipment, make connection at
point marked “Leveled Power Output”

Figure 3-5. External Crystal Detector Leveling (2 of2)
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POWER
SWEEP RF METER
OSCILLATOR  PLUG-IN —
/_\I
RECORDER || = o
outPuT |9 T
noo oua seco ‘o (X 3
SWEEP OUT RF OUTPUT NPUT
THERMISTOR
MOUNT
POWER -=
SPLITTER
ADAPTER bl
THERMISTOR
MOUNT
g I LEVELED
i SHEU ardidhron o
= ] —— N
EXTERNAL POWER METER LEVELING
EQUIPMENT
Sweep Oscillator. .. ..o, HP 8350A/B
RFEPlugIn..... ..o HP 83592C
Power Meter ...t HP 432A
Thermistor Mount (0.01 to 1RO GHZ) ................ HP 8478A
Thermistor Mount (18.0 to 200 GHz)................ HP K486A
Oscilloscope. . ... HP 1740A
Crystal Detector ... oottt e HP 8473C
10 dB Attenuator. . . ... ... e HP 8493C
Power Splitter. ................covuunt. Weinschel Model 1579
Adapter . ..o e HP K281C
' NOTE
For power meter leveling, sweep rate should be 100 sec/
sweep to ensure proper leveling due to the slow response of
the thermistor mount. The HP 436 and HP 436 power meters
will not power meter level this Plug-In. Only an HP 432 may
be used.

PROCEDURE:

1. Connect equipment as shown in test setup. Use the HP 8478A thermistor mount for
output frequencies between 0.01 and 18.0 GHz or the HP K486A thermistor mount and
HP K281C adapter for frequencies between 18.0 and 20 GHz.

2. Set LINE switch to turn on Sweep Oscillator. The START and STOP indicators should
light, indicating the START/STOP mode is selected.

Figure 3-6. External Power Meter Leveling (1 of 2)
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3.  Set controls as follows:

Model 8350A/B: Press [INSTR PRESET]

SWEEP TIME . ...... ... it 100 sec

START/STOP FREQUENCY ..... As required within thermistor
mount limits

Model 83592C: Set power to maximum specified
ALCMODE. ... .o e MTR

4. Select +10 dBm range on power meter.

5. Adjust Model 83592C EXT/MTR ALC CAL for a +7 dBm reading on the HP 432A
power meter. Press Model 8350A/B SWEEP TRIGGER [SINGLE] key twice to set
single sweep mode and start a sweep.

6. To use level RF power output for testing external equipment, make connection at point
in test setup marked “Leveled Power Qutput”

3-10

Figure 3-6.  External Power Meter Leveling (2 of 2)
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PHASELOCKING USING THE HP 5344 S SOURCE SYNCHRONIZER

PROGRAMMING CONNECTOR

HFP-IB
FM SWEEP
1 wrarg 4 TRIGGER
3 L ] ] INPUT 3
|:|d:| RF SOURCE [=]=]= =TT = RPN ggs goo © o) o
sen || PLUG-IN SYNCHRONIZER [ cooesa [ °% jfg8sgenq @4
5 =L R--=1o] o 0 ooo 0eoo
SWEEP ouTPuT X X
GENERATOR out w
10MHZ
DIRECTIONAL
COUPLER
ﬂi-—\ -

i

o e LOCKED SIGNAL

EQUIPMENT:
Sweep Oscillator. .. .............c ... HP 8350A/B
REPlug-In........ooi i HP 83592C
Source Synchromizer ....................... HP 53448 Opt. 043
Directional Coupler 2 to 18 GHz) ................. HP 11691D
DESCRIPTION:

The required CW frequency for the Model 83592C is automatically tuned and locked by the
HP 53448, with the HP 53448S acting as an HP-1B controller. No manual tuning is required
The Model 8350A/B Sweep Oscillator and the HP 53448 Source Synchronizer must be set to

the same HP-IB address.

Figure 3-7.  Phase-Locking Using the HP 53445 Source Synchronizer (I of 2)
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NOTE .

This setup can be used for phase-locking from 2.0 to 18.0
GHz, the range of the HP 11691D Directional Coupler. For
phase-locking without the use of a broadband coupling
device, the Model 83592C rear-panel AUX OUTPUT funda-
mental oscillator frequency signal can be used.

PROCEDURE:

1. Set the Model 83592C Configuration Switch (A381) for an FM Sensitivity of —6 MHz/
V, Cross-Over Coupled FM, and front panel RF QUTPUT Phaselock (See Figure 3-8
for specific settings of A3S1).

2. Connect the equipment as shown in the test setup. Connect the HP-IB connector of the
Model 8350A/B to the HP-IB connector of the HP 5344A section of the HP 53448,

3. Set the HP 5344A HP-IB address to 19 (eciual to the Model 8350A/B) by setting the
bottom five switches to 10011.

4. Set the HP 5344A to the System Controller mode by setting the top HP-1B switch to the
left (8YS CONT). .

5. On the Model 8350A/B press [INSTR PRESET] .

6. On the Model 83592C press [CW FILTER] to turn off the CW filter (pushbutton LED
turned off). Set the Model 83592C Power Level between 0 and +5 dBm.

7. Set the Model 8350A/B HP-IB address to 19 if it is not already. Press [SHIFT] [LCL]
[0] {GHz s]. The HP-IB address will be shown on the Model 8350A/B FREQUENCY/
TIME display.

8. On the HP 5344A, make sure that MANUAL LOCK and AUTO LOCK are both set to
off (pushbutton LEDs off). Verify that the front panel CONT lamp is on.

9. Press the HP 5344A [MODE] key until the CW annunciator lights. The MODE key will
scroll through the four modes of operation. If you pass CW, continue pressing MODE
until vou return to CW.

10. On the HP 5344A, enter the frequency required for the Model 83592C RF output
signal.

11. Press the HP 5344A [AUTO LOCK] key. The Model 83592C RF output signal will now
be programmed and locked to the specified CW frequency.

Figure 3-7. Phase-Locking Using the HP 53445 Source Synchronizer (2 of 2)
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3-27. Amplitude Modulation (AM INPUT
Connector on Model 8350A/B). The AM
INPUT provides linear amplitnde changes (up
to approximately 15 dB) proportional to the
modulating input voltage. It is limited to a
frequency response of about 100 kHz. For
maximum depth of modulation (ie. maximum
modulation index), the RF power level should
be set to the middle of the control range (e.g
+2.5 dBm for a Plug-In with calibrated power
control from —5 to +10 dBm). For Plug-Ins
equipped with Option 002 (55 dB step attenuator),
the middle of the attenuator range would be
selected. The center of the power control range
may be selected with the front panel power
control or by applying a DC bias voltage on the
external modulating signal A positive (+) DC
voltage into the AM INPUT causes a decrease in
RF output power, a negative (—) DC voltage
causes an increase in RF output power.

3-28. RF Power Control

3-29. The RF power set at power-up (during
Instrument Preset) may be either 4 dBm or RF
power OFF as selected by the configuration
switch (A3S1). Refer to Figure 3-8 for this
setting. Configuration switch settings relating to
the specific model Plug-In used and Option 002
Step Attenuator equipped instruments must be
set prior to operation. Configuration switch
number 7 is set at the factory and should not be
changed.

3-30. Option 002 Step Attenuator

3-31.  With Option 002 installed, the RF output
power may be continuously controlled from
maximum leveled output power down to —60
dBm. When the selected POWER setting goes
below —5 dBm, the step attenuator increments
as required in 5 dB steps to a maximum attenua-
tion of 55 dB. Within the individual 5 dB steps
of the attenuator, the ALC loop adjusts the
power output to the power level programmed by
the front panel POWER control Pressing
[SHIFT] [POWER SWEEP] allows control of
power within the ALC range without changing
attenuator settings. The display in the [SHIFT]
[POWER SWEEP] mode disregards attenuator
settings and only displays the ALC setting
Pressing [SHIFT] [SLOPE] allows control of
attenuator steps without affecting ALC setting,
In this mode the attenuator setting is displayed

Operation

3-32. Alternate Sweap Mode

3-33. If the alternate sweep mode is used and
the Model 83592C changes frequency bands (e.g
Band 1 to Band 3) between each sweep, the
minimum sweep time recommended is 100
milliseconds. This allows enough time for the
bandswitch operation and settling time for the
fundamental oscillator for the next sweep.

3-34. If the Option 002 attenuator is installed,
and alternate sweep mode is selected, a slow
sweep default condition of 1 second/sweep may
occur. This default condition only occurs when
the POWER settings of the two alternate sweeps
require the atienuator to switch after each
sweep. The attenuator is prevented from
switching faster than one step per second to
prevent damage to the attenuator relay coils due
to overheating

3-35. Phase-Lock Operation

3-36. The RF output signal of the Model
83592C can be phase-locked to a specified CW
frequency using the HP 53445 Option 043
Microwave Source Synchronizer. The Model
83592C signal is automatically tuned by the HP
53448. Aliernatively the Model 83592C signal
can be phase-locked to an external reference
oscillator. In either case, the phase-lock signal is
applied to the Model 8350A/B rear panel FM
INPUT connector. The phase-lock function
provides a means of obtaining a very stable CW
signal by transferring the frequency stability of
the HP 5344S Source Synchronizer or the
reference oscillator to the Model 8350A/B and
eliminating frequency drift The Model 83592C
CW frequency used for phase-locking may be
either the RF output or the fundamental oscillator
frequency available at the rear panel AUX
OUTPUT. However, use of the front panel RF
output requires a broadband coupling device.
Therefore it is preferable to use the rear panel
AUX OUTPUT for phase-locking Configuration
Switch A3Sl switch position 8 must be set
according to which Model 83592C output signal
is used as the CW source for phase-locking (see
Figure 3-8). The CW filter should be turned off
in phase-lock operation. Figure 3-7 shows an
example of phase-locking the Model 83592C
front panel RF output signal using the HP
534485 Source Synchronizer and the HP 11691D
2 to 18 GHz Directional Coupler.

3-13
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OPEN=1

CLOSED=1Q

A1

FRONT PANEL
Switch Number
Description

1 2134|568 71 8
Normal Sweep 0| X| X)X | X|[X] X]| X
Sequential Sweep Only 1 XX XX | X] X X
No RF Poawer at Instrument Preset Xi X\]| X 1 X X X X
Maximum RF Power at X1 X| X]|]o0o| X|X] X]| X

Instrument Preset
—6 MHz/V FM Sensitivity X1 X| X X 1 Xl X X
20 MHz/V FM Sensitivity X1 X]|X]|X|]0]X]|] X| X
Direct-Coupled FM (—20 MHz/V) x| x| x| x| x{t| x| x
Cross-Over Coupled FM X X]| X| X1 X110 X X
Step Attenuator XX X| X} X]|X | X
Option 002 Instailed
No Step Attenuator X1 X| X X|X|X] o] X
AUX OUT Phase Lock X| X X X| X X X 1
RF QUTPUT Phase Lock X X| X X X] X| X Q
NOTES
Switch Positions: 2. Switch is sei at the factory as follows;
= Switch Open = High SwitchNo. [ 1| 2f 3 4] s5|6]| 7|38

* ol O
o

LA XTI YY)

Switch Closed = Low (Ground}
Don’t Care

Varies, 1 of Opt. 002, 0 if no Opt. 002.

Position | 0| X| X{ 0| O] O] *| O

3-14

Figure 3-8. Configuration Switch
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3-37. OPERATOR'S MAINTENANCE

3-38. Plug-In Error Codes

3-39. The Model 8350A/B FREQUENCY
window will display RF Plug-In error codes (50
to 99) or Sweep Oscillator error codes. Infor-
mation necessary to interpret Plug-In error
codes may be found in Section VIII, Service, in
this manual

3-40. Fuses

3-41. Power circuits for the Model 83592C RF
Plug-In are fused in the Model 8350A/B Sweep

Operation

Oscillator. See the Model 8350A/B Sweep
Oscillator Operating and Service Manual for
fuse locations and replacement instructions.

3-42. Blue Service Tags

3-43. If the Model 83592C RF Plug-In requires
service, the instrument may be sent to your local
HP service organization as described in Section
11, Installation, in this manual Before sending
the instrument back, fill out and attach one of
the blue service tags. Record any error codes
noted on the failure symptoms/special control
settings portion of the tag

3-15/3-16
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Shouid one of your HP instruments need
repalr, the =P service organization is
ready to serve you. However, you can
help us serve you more effectively. When
sending an Enstrument to MP for repair,
pleasé flll out this card and attach it to
the product. increasad repair efficiency
and reduced turn-around time should
result,

COMPANY

ALRDRESS

TECHNICAL CONTACT PERSON

PHONE NG. EXT,
MODEL NO, SERIAL NO.
MOBEL NO. SERIAL NO,
P.O.NO, DATE

Accessories raturned with unit
OnNoNE CcAaBLE(S)

[drower caeLE [JADAPTER(S)

OTHER

aver

ﬂﬁ HEWLETT

PACKARD

Should one of your HP jnstrumants need
repalr, the HP service crganization is
ready to serve you. However, you can
help us serve you more effectively, When
sending an ihstrument to HP for rapair,
please Tifl out this card and attach it to
the product. Increased repair efficiency
ang reduced turn-arcund time shauld
resust.

CaOMPANY

ADDRESS

TECHNICAL CONTACT PERSON

PHONE NO. EXT.
MCDEL NQ. SERIAL NO,
MODEL NO. SERIAL NO,
P.O.NO. DATE

Accessaries returned with unit
Onone Ocapres)

Opower caBLE [DADAPTER(S)

OTHER

over

HEWLETT
PACKARD

(D

Should one of yaur HP Instruments need
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Model 83592C

Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedures in this section test the
¢lectrical performance of the Model 83592C RF
Plug-In/Model 8350A/B Sweep Oscillator
combination with the specifications of the Plug-
In used as the performance standards. These
specifications may be found in Section I of this
manual Due to the extended frequency range of
the Model 83592C, the performance tests in the
Model 8350A/B Operating and Service manual
do not apply. None of the tests require access to
the interior of the Model 83392C RF Plug-In.

NOTE

Allow the Model 83592C RF Plug-
In and Model 8350A/B Sweep
Oscillator to warm up for one hour
prior to doing any performance
tests.

4-3. EQUIPMENT REQUIRED

4-4. Equipment required for testing is listed in
the Recommended Test Equipment table in
Section [ of this manual Any equipment that
satisfies the critical specifications given in the
table may be substituted for the recommended
model

4-5. OPERATION VERIFICATION

4-6. Operation Verification consists of
performing the tests listed in paragraph 4-13
steps 1 t0 13 and paragraph 4-14 steps 1 to 13.
Operation Verification of the HP-IB functions
may be verified by executing the program listed
in Section IV of the Model 8350A/B Operating
and Service Manual. These tests provide
reasonable assurance that the Sweep Oscillator
and Plug-In are functioning properly and
should meet the needs of an incoming inspection
(80% verification).

4-7 TEST RECORD

4-8, Table 4-14 provides a tabulated index
of the performance tests, their acceptable
limits, and a column for recording actual
measurements.

4-9. TEST SEQUENCE

4-10. The performance tests should be per-
formed in the order they occur.
4-11. CALIBRATION CYCLE

4-12. The performance tests in this section
should be performed at intervals of six months
or less for the Model 83592C.

41




Performance Tests

Model 83592C

Table 4-1 Performance Tests
83592C 8350A/B
Perfarmance Test Adjustment Adjustment

4-13. Frequency Range and Accuracy

CW Accuracy 5-14, 5-16, 5-17 5-19

Swept Frequency Accuracy 5-14 through 5-19, 5-24

Marker Accuracy 5-14 through 5_-[9, 5-24 5-20
4-14. Dutput Amplitude

Power Level Accuracy 5-26 through 5-29

Power Meter Leveling 5-28

Crystal Detector Leveling 5-30
4-15.  Frequency Stability 5-11
4-16. Residual FM 5-11
4-17. Spurious Signals

Harmonics 5-21

Nonharmonics 5-21
4-18. Output SWR -
4-19. Residual AM 5-21, 3-29 5-11
4-20. External FM 5-31
4-21. AM Dn/0ff Ratio

Squarewave Symmetry 5-29

4-22. Stap Attenuator Accuracy

4-2




Model 83592C Performance Tests

4-13. FREQUENCY RANGE AND ACCURACY TEST

SPECIFICATION:
Bands (GHz) 0.01-2.4 24-1.0 7.0-13.5 13.5-20.0 0.01-20.0
CW Mode %5 MHz 5 MHz +10 MHz +15 MHz _
All Sweep Modes +15 MHz 120 MHz +75 MHz 30 MHz =50 MHz
Frequency Markers %15 MHz +20 MHz 25 MHz +30 MHz *50 MHz
*0.5% of +0.5 % of +0.5% of 10.5% of +0.5% of
sweep width sweep width sweep width sweep width sweep width

DESCRIPTION:

A frequency counter is used to check frequency range and accuracy in the CW mode. The

frequency counter is also used to check swept frequency accuracy and markers in the
START/STQP mode.

FREQUENCY COUNTER

SWEEP OSCILLATOR  RF PLUGIN

CNTR TAIG SWP INTFC A
apolloog 8
STOP SWEEP SWP INTFC B oooiooe =
ggo|oco|| = -
cleas) | P
16H: | 500 MHz TO
TO 500 MH: : 7 GHz
|
1
1
1
1948 ATTENUATOR :
F L
| S

Figure 4-1.  Frequency Range and CW Accuracy Test Setup

EQUIPMENT:
Sweep Oscillator. . ........... ... .. . i HP 8350A/B
Frequency Counter............ ... oo, HP 5343A
10-dB Attenuator. . ... ....o.uii HP 8493C-010
PROCEDURE:

1. Connect equipment as shown in Figure 4-1.
2. Set controls as follows:

Frequency Counter

LINE. . o ON
’ SAMPLERATE ...........c0oiineennnni minimum (full CCW)
Range Connector. ......... . ... ... ... . ... ... .. As required
Impedance Switch. . ........... ... 508
ACQTIME (rearpanel). . ........oouireenerens i FAST

4-3




Performance Tests Model 83592C

4-13. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

3. Press Model 3350A/B [INSTR PRESET]. Note that the Sweep Oscillator display .
indicates a start frequency of 10 MHz and a stop frequency of 20.0 GHz.

Frequency Calibration
4. Press Model 8350A/B [CW] and enter a CW frequency of 50 MHz

5. Adjust the Model 83592C FREQ CAL adjustment for a frequency counter indication of
50.00 MHz.

Frequency Range

6. Press Model 8350A/B [CW] key and enter a CW frequency of 10 MHz. If the frequency
observed on the frequency counter is greater than 10 MHz, rotate the Model 8350A/B
CW control counterclockwise until the frequency counter reading is at or below 10
MHz,

7. Enter a CW frequency of 20.0 GHz. If the frequency observed on the frequency counter
is lower than 20.0 GHz, rotate the Model 8350A/B CW control clockwise until the
frequency counter reading is at or above 20.0 GHz

CW Frequency Accuracy.
8. Check the CW frequency accuracy for each CW frequency listed in Table 4-2. Verify
that the frequency counter indication at the three points on each band is within the .

accuracy tolerance in Table 4-2. Follow the sequence of frequencies listed for each
band from top to bottom to avoid band crossover problems.

Table 4-2. CW Frequency Accuracy

Bands {Accuracy)

Band 0 (£5 MHz) Band 1 (x5 MHz2) Band 2 {+10 MHz) Band 3 (+15 MHz2)
10 MHz 4.0 GHz 10 GHz 17.0 GHz
1.0GHz 2.5GHz 7.1 GHz 14.0 GHz
2.4 GHz 70GHz 13.5 GHz 20.0 GHz

Swept Frequency Accuracy

9. Press frequency counter [RESET] [SWP M)] (Light on}, [SHIFT] [1 KHz]. Press Model
8350A/B [INSTR PRESET] and set sweep time to 105 msec.

10. Enter the START and STOP frequencies on the Model 8350A/B for each band listed in .
Table 4-3.

11. Press Model 8350A/B [START] [SHIFT] [M2]. Check the frequency counter reading
for the START frequency listed in Table 4-3 and record on test record.




Model 83592C

4-13. FREQUENCY RANGE AND ACCURACY TEST {Cont'd)
12. Press Model 8350A/B [STOP] [SHIFT] [M2]. Check the frequency counter reading for

Performance Tests

the STOP frequency listed in Table 4-3 and record it on test record.

13. Repeat steps 10 through 12 for each band listed.

Table 4-3.  Swept Frequency Accuracy Table

Band Start Stop Tolerance
Full Band 10 MH=z 20.0 GH:z +50 MHz
Band 0 10 MHz 2.4 GHz *15 MHz
Band 1 2.4 GHz 7.0 GHz 20 MHz
Band 2 7.0 GHz 13.5 GHz +25 MHz
Band 3 135 GHz 20.0 GHz 130 MHz

Frequency Marker Accuracy

14,
15,
L6.

17.

Press Model 8350A/B [INSTR PRESET] and set sweep time to 105 msec.

Set first band’'s START —~ STOP frequencies as listed in Table 4-4.

Set the Model 8350A/B markers to the frequencies listed and verify that the frequency
counter readings are within tolerance. Enter [SHIFT] [M2], then the marker to be

checked.

Set the START and STOP freq

with the markers set as listed.

uencies for each band listed and repeat the previous step

4-5
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4-6

Table 4-4.  Frequency Marker Accuracy

Madel 83592C

Sweep Range Marker Frequenies
Band

Start Stap M1 M2 M3 M4 Ms Tolerance

Full Band 0.01 — 20 GHz 1 GHz 4 GHz 8 GHz 14 GH=z 18 GHz + 150 MHz
Band O 0.01 — 2.4 GHz 1 GHz 2 GHz —_ — — + 26 MHz
Band 1 2.4 —7.0GHz 3.0GHz | 6.0GHz ——m —_ —_ + 43 MHz
Band 2 7-13.5GHz 80GHz | 12GHz — —_ —_ *+ 58 MH:z
Band 3 13.5 - 20 GHz 150 GHz| 18.0 GHz — — —_— + 63 MHz




Model 83592C

4-14. QUTPUT AMPLITUDE TEST

Performance Tests

SPECIFICATION:
Fraquency Bands (GHz)
0.01t24 | 2410 7.0 | 7.0 t0 13.5 |13.5 to 18.6 [ 13.5 to 20.0 |0.01 to 18.6 | 0.01 to 20.0

Maximum Leveled .
Output Powar 2. 4.5 (25°C) +10dBm | +6dBm | +6dBm | +6dBm | +4dBm | +6dBm | +4 dBm

With Option 002 +i0dBm | +45dBm | +4 dBm | +3.5dBm | +1.5 dBm | +3.5 dBm | +1.5 dBm
Power Lavel Accuracy 12 <*15dB | <£13dB| <zx13dB | <*14 dB ] <+14 dB | <+1.5dB | <+1.5 dB
(Intemnally Leveled)

With Option 002 6 <t17dB | <£15dB | <+15dB | <£16dB | <+16 dB | <+1.7dB | <t1.7 dB

{at 0 dB attenuator step)
Minimum Settable Power -5 dBm

With Option 002: —60 dBm
Power Variation Frequency Bands (GHz)
(at specified Maximum
Leveled Power or below) 0.l w24 281070 7.0 t0 135 13.5 to 20.0 0.01 10 20.6
intemally Levaled +09 dB =*0.7 dB +0.7 dB +0.8 dB 09 dB
Externally Levelad 7

Negative Crystal Detector ¥ +02 dB +02 dB +0.2 dB 0.2 dB 102 dB

(Sweep time 100 ms)

lly Levelad

Extomally Lovelod +02 dB 402 dB +02 dB +0.2 dB +0.2 dB

Power Meter

DESCRIPTION:

A power meter is used to check power level accuracy, maximum leveled output power, and

power variations,

SWEEP
OSCILLATOR

RF
PLUG-IN

POWER
SENSOR

POWER METER

@

|=]=]—NN=1 =10 ]
50 ok

nE=

Figure 4-2.  Qutput Amplitude Test Setup

4-7
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4-14. OUTPUT AMPLITUDE TEST {Cont'd)

Model 83592C

EQUIPMENT:
Sweep Oscillator. . ... HP 835CA/B
PoOWeT Meter . ... i e e HP 436A
Power Sensor ....... .. e HP 84835A
Power Meter . .. . e HP 432A
Thermistor Mount. ...ttt it ei e HP 8478B
Thermistor Mount ... ... .. i e, HP K486A
Crystal DeleClOT. . ottt et e HP 8473C
10 dB Attenuator. . ... HP 8493C-010
Power Splitter ............ .. ... ... i, Weinschel Model 1579A
Oscilloscope . ... ..o e HP 1740A
Adapter, Waveguide to APC-3.5 female. ..................._.... HP K281C
BN G TEE. .. it e e 1250-0781

PROCEDURE:

1.  Connect equipment as shown in Figure 4-2.

2. Press Model 8350A/B [INSTR PRESET), and set SWEEP to [MAN].

Maximum Leveled Power and Power Variations

4-8

3. Set START and STOP frequencies and POWER LEVEL for the first frequency range
listed in Table 4-5 (0.05 to 2.40 GHz at +10 dBm).

4. Slowly tune the Model 8350A/B FREQUENCY/TIME control and note the minimum
power level in the band. Leave the frequency at this low power point.

5. Adjust the Model 83592C POWER control for a power meter reading equal to the
specified maximum leveled output power.

6. Slowly tune the Model 8350A/B FREQUENCY/TIME control through the frequency
band. Note and record maximum power deviation on the test record

7. Repeat steps 3 through 6 for the other frequency band settings as listed in Table 4-5.

Table 4-5.  Frequency and Power Settings

Maximum Leveled Power Power Sweep Ranga

Frequancy Range

(Standard) {Option 002) {Standard) (Option 002)
0.05to 24 GHz +10 dBm +10 dBm 15 dB/SWP 15 dB/SWP
24 1070 GHz +6 dBm +4.5 dBm 11 dB/SWP 9.5 dB/SWP
7.0 to 13.5 GHz +6 dBm +4 dBm 11 dB/SWP 9 dB/SWP
13.5 10 18.6 GHz +6 dBm +3.5 dBm 11 dB/SWP 8.5 dB/SWP
13.5 to 20.0 GHz +4 dBm +1.5 dBm 9 dB/SWP 6.5 dB/SWP
0.05 to 18.6 GH=z +6 dBm +3.5 dBm 11 dB/SWP 8.5 dB/SWP
0.5 10 20.0 GHz +4 dBm +1.5 dBm 9 dB/SWP 6.5 dB/SWP




Model 83592C Performance Tests

4-14. OUTPUT AMPLITUDE TEST [Cont'd)
. Power Level Accuracy, Range and Power Sweep

8. Set START and STOP frequencies and POWER LEVEL for the first frequency band in
Table 4-5 (0.05 t0 2.40 GHz at +10 dBm). Engage the Model 83592C [POWER SWEEP]
and set the dB/SWP level to 16 dB/SWP. Disengage [POWER SWEEP] key.

9. Slowly tune the Model 8350A/B FREQUENCY/TIME control through the frequency

band and note the maximum power level variations above and below the displayed
power level setting. Record these on the test record.

10. Press the Model 83592C POWER LEVEL key. Use the Model 8350A/B 4 key to step
the power down 1 dB.

11. Repeat steps 9 and 10 to check power level accuracy over the full calibrated range
(down to —5 dBm).

12. Adjust the FREQUENCY/TIME control for the highest frequency and the note power
meter level Engage [POWER SWEEP] and set it for maximum leveled power
(UNLEVELED light off). Record the power meter level change on the test record.

13, Repeat steps 8 through 12 for the frequencies and power levels listed in Table 4-5.

Power Meter Leveling

SWEEP POWER
OSCILLATOR AF PLUG.IN METER

RECOROER ||, o

— e

INPUT
QUTPUT EXT/MTR ALC

THERMISTOR
MOUNT

- 5D

THERMISTOR
ADAPTER MOUNT

1]
[ S

Figure 4-3.  Power Meter Leveling Test Setup (Using HP 4324 Power Meter)

14. Connect equipment as shown in Figure 4-3 using HP 8478B Thermistor Sensor.

15. Press Model 8350A/B [INSTR PRESET] and set STOP frequency to 18 GHz Set
SWEEP TIME to 100 seconds and SWEEP TRIGGER to [SINGLE].

. 16. Adjust ALC EXT/MTR CAL control and power meter range switch for a power meter
indication corresponding to the Model 83592C POWER display.

17. Press SWEEP TRIGGER [SINGLE] key and note power meter variations.
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4-14. OUTPUT AMPLITUDE TEST (Cont'd)

18.

19.

20.

21

When the SWP light goes out, press Model 8350A/B [CW] and set a CW frequency of
18 GHz. Note the power meter indication.

Change to the HP K486A Thermistor Sensor and adjust the ALC EXT/MTR CAL
control for the same power meter indication noted in step 18.

Set the Sweep Oscillator for a START/STOP frequency of 18 to 20 GHz and a SWEEP
TIME of 10 seconds.

Press SWEEP TRIGGER [SINGLE] key and note power variations. The combined
variations from steps 17 and 21 should be <0.2 dB.

External Crystal Detector Leveling

22

23.

24,
25,

SWEEP
DSCILLATDR  RF PLUG-IN OSCILLOSCOPE METER

Gen 0O

SWEEP OUT EXT MTR/ALC INPUT @0 Goao #,

Geamand (] o)

a
H
o

=10

AF QUTPUT BNC INPUT -
TEE " | POWER
i | SENSDR

CRYSTAL
1048 DETECTOR

ATTENUATOR

FOWER
SPLITTER :

Figure 4-4.  Crystal Detector Leveling Test Serup (Using HP 4364 Power Metet)

Connect equipment as shown in Figure 4-4. Press Model 8350A/B [INSTR PRESET]
and set SWEEP TIME to 100 milliseconds. Set the oscilloscope for external sweep
mode (A vs B).

Press Model 8350A/B [CW]. Adjust the oscilloscope to the center graticule. Adjust the
Model 83592C POWER LEVEL to decrease the power meter indication by 0.4 dB. Note
the new trace position on the oscilloscope: the area between the trace and the center
graticule represents the leveling tolerance of = 0.2 dB.

Press Model 8350A/B [START].
Adjust the oscilloscope trace position 30 that the lowest point of the trace is on the

center graticule. The highest point of the trace should be within the leveled variation
limits established in step 23.

Model 83592C
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4-15. FREQUENCY STABILITY TEST

SPECIFICATION:
Frequency Bands (GHz) 011024 | 241070 | 7.0t013.5| 13.5t020.0 | 0110200
Stahility GHz GHz GHz GHz GHz
With 10% Line ’ -
Voltage Change +50kHz | #50kHz { 2100kHz | #150kHz | #150kHz

With 10 dB Power
Level Change

With 3:1 Load SWR £100 kHz | *100kHz | +200kHz *+300 kHz *300 kHz

200 kHz | #200kHz | £400 kHz | *600 kHz 1400 kHz

DESCRIPTION:

A frequency counter is used to check frequency change due to line voltage changes, time,
output power level changes, and locad impedance changes.

FREQUENCY COUNTER

SWEEP OSCILLATGR  RF PLUG-IN
ADJUSTABLE A [

AEENEREEE ooo |||/
LINE TRANSFORMER e e [ cagfocol e -
OG0 oo oen HERIR]| oo oo ggg oo —
.-unﬂ awn ﬂ'.\QO - ‘ = DDDUU?’ 'a—‘
10H p 500 MH:
OUTPUT rosoomre b {1027 Ghe
MONITOR !
1
1
10dB ATTENUATOR :
| pumanan Il
L

Figure 4-5.  Frequency Change with Line Voltage Change

EQUIPMENT:
NOTE

More than one model number is listad for some test equipment. Use
only the equipment needed to cover the line voltage used.

Sweep Oscillator . ... ..ot HP 8350A/B
Frequency Counter. ... . i e HP 5343A
10 dB AfIENUAtOr . .. ..ottt i e e e e HP 8493C-010
3 dB AHENUAIOT . ..ottt e e e et HP 8493C-003
Adjustable AC Line Transformer and monitor (Select for line voltage needed)
00—020 wolt ... e et e General Radio W5MTB
120 V MOnitor . ..o e e RCA WV 120B
220-240 VoIt L e General Radio W10HM73
20V M OM I OT. . oottt e e e e e e e RCA WV 503A
Adjustable Short. ...................... S, Maury Microwave 1959-1
Adjustable Short (18—20.0 GHz). .......... ...ttt HP K520B
AdaDEET. . . e e e e e HP K281C

Performance Tests
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4-15, FREQUENCY STABILITY TEST {Cont'd)
PROCEDURE: .
Frequency Change with Line Voltage Change
1. Connect equipment as shown in Figure 4-3 and set Model 8350A/B LINE switch to
ON.
2. Set adjustable line transformer using suitable monitor to the line voltage set on the
Model 8350A/B power module. Press the Model 8350A/B [INSTR PRESET] and [CW]
keys and enter the appropriate frequency. Rotate frequency counter SAMPLE RATE

knob to HOLD, and press [SET] [OFS MHz] [SHIFT], then rotate the Frequency
Counter SAMPLE RATE knob counterclockwise back to the normal position.

Table 4-6. High and Low Line Voltage Selection Table

Nominal Line Voltage 100V 115/120V 220V 240V
Low Line Voltage 90V 108V 198y 216V
High Line Voltage 105V 126V 231V 25V

3. Set adjustable line transformer to the low line voltage using suitable monitor which
corresponds 1o the selected nominal voltage in Table 4-6. Check and record on the test
card step 3 the difference frequency displayed on counter.

4. Set adjustable line transformer using suitable monitor to the high line voltage using
suitable monitor which corresponds to the selected nominal voltage. Check and record
on the test record card step 4 the difference frequency displayed on counter. Repeat
steps 3 and 4 for CW frequencies listed in Table 4-7.

Table 4-7. Frequency Change with Line Voltage Change

Band CW Frequency Frequency Change
Band 0 1.0 GHz +50 kHz
Band 1 6.0 GHz +50 kHz
Band 2 12.0 GHz +}00 kHz
Band 3 18 GHz £150 kHz .

4-12
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4-15. FREQUENCY STABILITY TEST {Cont'd)
. Frequency Change with 10 dB Power Level Change
5. Enter [CW] [1] [GHz].
6. Rotate the frequency counter SAMPLE RATE knob to HOLD, press {SET] [OFFSET]
[SHIFT], then rotate the frequency counter SAMPLE RATE knob counterclockwise
back to the normal position. Enter [POWER LEVEL] [0] [dBm]. Verify the frequency
change is less than given in Table 4-8.

7. Repeat steps 5 and 6 for the other frequencies given in Table 4-8.

Table 4-8.  Frequency Change with Power Level Change

Band CW Frequency Freguency Change
Band O 1.0 GHz +200 kHz
Band 1 6.0 G]_-Iz +200 kHz
Band 2 12.0 GHz 400 kHz
Band 3 18 GHz +600 kHz

Frequency Change With 3:1 Load SWR

SWEEP RF
OSCILLATDR PLUG-IN FREQUENCY COUNTER

1?—'7 AUX ﬁ

QUTPUT

Qe O 'C Zoomell O
ool 09 soe EEEEEL‘\:D‘:
- .00 ah eeo @300d an
== .@m@pe coe @aga @

500 MH:

QuTPuT 0 27 GHz

ADJUSTABLE
SHORT

ADAPTER

3B ATTENUATOR | ADJUSTABLE SHOAT
- S I g |

Figure 4-6.  Frequency Change with 3:1 Load SWR Test Setup

8. Connect equipment as shown in Figure 4-6. Press the Model 8350A/B
[INSTR PRESET], [CW] [1] [GHz], then [POWER LEVEL] [1] [0] [dBm].
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4-15. FREQUENCY STABILITY TEST (Cont'd)

10.

11.

4-14

9.

12.

Since the frequency of the AUX OUTPUT is being counted, a multiplication factor
must be entered for bands 2 and 3 only to yield actual RF OUTPUT frequency errors.
No factor is needed for band 1. Band 0 is offset by 3.8 GHz. In band 2 press [SET] [.]
(decimal point) [2] [ENTER] on counter. In band 3, press [SET] [.] [3] [ENTER]. Note
that in band 0, the counter will not read the desired output frequency. This is because
the AUX OUTPUT frequency is mixed down to yield the front panel frequency.

On counter rotate the SAMPLE RATE knob clockwise to HOLD, and press [SET)
[OFS MHz] [SHIFT], then rotate the SAMPLE RATE knob counterclockwise to the
normal position on the Frequency Counter.

Adjust the adjustable short through its range while observing the frequency counter for
the greatest plus and minus frequency change. Check that the peak-to-peak frequency
change is less than given in Table 4-9.

Enter the next CW frequency and repeat steps 10 and 11. To clear the counter
multiplication factor, press [SET] [.] [ENTER].

Table 4-9.  Frequency Change with 3:1 Load SWR

Band CW Frequency Frequency Change
Band 0 1.0GHz +100 kHz
Band 1 6.0 GHz 100 kHz
Band 2 12.0 GHz +200 kHz
Band 3 18 GHz +300 kHz

Model 83592C
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4-16. RESIDUAL FM TEST

SPECIFICATION:

10 Hz to 10 kHz Bandwidth, CW mode with CW Filter
0.01 to 7.0 GHz: <8 kHz (peak)
7.0 to 200 GHz: <13 kHz (peak)

DESCRIPTION:

The CW RF output signal is slope-detected by using the linear portion of a spectrum
analyzer resolution bandwidth filter in the zero-span mode.

FAEQUENCY COUNTER

=

-

SWEEP RF SPECTAUM ANALYZER —
OSCILLATOR PLUG-IN . =

T0 27 GHz

15T LD
QUTRUT

10d8
ATTENUATOR

i —

QUTPUT

Figure 4-7.  Residual FM Test Setup

EQUIPMENT:
Sweep Oscillator. .. .......oo i i HP 8350A/B
Spectrum Analyzer ... ... . . . e HP 8565A
Frequency Counter ...t i, HP 5343A

10 dB Attenuator. . . ... e HP 8493C-010

PROCEDURE:

1. Connect equipment as shown in Figure 4-7. Connect the spectrum analyzer CAL
OUTPUT to the spectrum analyzer input. :

2. Press Model 8350A/B [INSTR PRESET], [CW]. Enter a CW frequency of 6.0 GHz
NOTE

To mimimize drift, allow five minutes warmup before
continuing with test.
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4-16. RESIDUAL FM TEST (Cont'd)

3. Set spectrum analyzer controls as follows:

TUNING. ..o i i e et e 0.100 GHz
FREQUENCY SPAN/DIV. ... ..oiiiiiiiiiiiiiiiaiaiaanann, .5 MHz
RESOLUTIONBW ... ... .. ... ...t 300 kHz (uncoupled)
INPUT ATTEN. ottt et e e —30 dB
REFERENCE LEVEL. ... ...ttt i —10 dBm
AMPLITUDE SCALE. . ... ottt e e ce il LIN
AUTO STABILIZER . ...t e ON
SWEEP TIME/DIV . ... i i, 10 msec/DIV
SWEEPTRIGGER ...ttt e FREE RUN
BASELINE CLIPPER ....................... fully counterclockwise (OFF)
VIDEG FILTER ... i ettt e e et 01

4. Adjust spectrum analyzer TUNING to center the 100 MHz CAL QUTPUT signal on
the spectrum analyzer display.

5. Adjust spectrum analyzer REFERENCE LEVEL controls to place the peak of the
signal trace at the reference level (top) graticule line.

6. Reduce RESOLUTION BW to 100 kHz and FREQUENCY SPAN/DIV to 100 kHz
while keeping the signal centered with the FINE TUNING control The spectrum
analyzer display should be as shown in Figure 4-8.

LINEAR [
PORTION [
OF BANDPASS

Ll eet le o
et

|_
P FUPE B AP I PR P b ey
L LA AL L I L M i L =

’—i’-—‘ n p
—_, 3

- ]
b I

E -/ 1 DR

SUTTE FEee _ 4TI FEETE INETE FEET FUR TR N JUE N

Figure 4-8.  Spectrum Analyzer Display for Residual FM Test

7. Set the FREQUENCY SPAN MODE to ZERQ SPAN and adjust the FINE TUNING
control counterclockwise to position the CRT trace on the center horizontal graticule.
Note the frequency counter indication: kHz.

8. Adjust the FINE TUNING control clockwise to position the CRT trace on the seventh
graticule (one division below the Reference Level). Be sure to stay tuned on the lower

frequency side of the signal bandpass. Note the frequency counter indication:
kHz.
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4-16. RESIDUAL FM TEST (Cont'd)

9.

10.

11.

12,

13.

4.

15.

16.
17.

The spectrum analyzer demodulation sensitivity per division is calculated as one third
of the difference frequency between the frequencies noted in steps 7 and 8. Calculate
the demodulation sensitivity: kHz/Div.

Connect the Model 8350A/B RF QUTPUT signal to the spectrum analyzer.

Set spectrum analyzer controls as follows:

TUNING. « .« e ettt e e e e e 6.00 GHz
FREQUENCY SPAN/DIV. .. ..\ttt ieeaee e, 5 MHz
AMPLITUDE SCALE. ... ..ottt ttane e eee e e, LIN
REFERENCE LEVEL. ... ..\ttt et +10 dBm

Adjust spectrum analyzer REFERENCE LEVEL controls to place the peak of the
signal trace at the reference level (top) graticule line.

Reduce FREQUENCY SPAN/DIV to 0 while keeping the signal centered on the CRT
with the FINE TUNING control

Position the trace between the fifth and seventh graticules by turning the FINE
TUNING control counterclockwise. STORE a single trace.

Note the maximum peak-to-peak deviation in divisions of the CRT trace. The peak
deviation is one-half the peak-to-peak deviation. Multiply the peak deviation by the
modulation sensitivity calculated in step 8.

Residual FM (kHz) = (peak-to-peak deviation/2} X (demodulation sensitivity)
= kHz

Verify that residual FM is within tolerance given in Table 4-10.

Repeat steps 11 through 17 with spectrum analyzer and RF Plug-In tuned to each
frequency listed in Table 4-10.

Table 4-10. Residual FM

Band CW Frequency Residual FM
Band 0 1.0 GHz <8 kHz
Band 1 6.0 GHz <8 kHz
Band 2 12.0 GHz <15 kHz
Band 3 18 GHz <15 kHz

Performance Tests
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4-17. SPURIQOUS SIGNALS TEST
SPECIFICATION:

Model 83592C

Spurious Signals (at specified Fraquency Bands (GHz)

Maximum Leveled Powen) | 94414 {14-24 | 24-35 | 35-7.0 | 7.0-13.5| 135-20 | v.o1-20
Harmonics or Subharmonics | >25 dB | >d5 dB | >50 dB | >55 dB | >55dB | >55 dB | >25 dB
(in dB below carrier)

Non-Harmonics >25dB | >25dB | >55dB | >55dB | >55dB | >554B | >25 dB
DESCRIPTION;

The RF output signal from the Sweep Oscillator is displayed on a spectrum analyzer to
verify that harmonic and non-harmonic spurious signals are at or below the specified

level.
SWEEP - SPECTRUM ANALYZER
QSCILLATCOR PLUG-IN -
1048
AT } e
1
i I
= t— EJ:EE
ADAPTER TAPER EXTERNAL
SECTION MIXER
Figure 4-9.  Spurious Signals Test Setup
EQUIPMENT:
Sweep Oscillator. . ..o e e e e e e HP 8350A/B
Spectrum Analyzer ........... .. e HP 8565A
10 dB Aenuator. . ... .ovvtiieit it iii e e HP 8493C-010
Adapter, K band waveguide to SMA female..................... HP K281C
External MIxer.......ooooiiitii i e et HP 11517A
Taper Section . ... ... i e HP 11519A
PROCEDURE:

1. Connect equipment as shown in Figure 4-9.
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4-17. SPURIOUS SIGNALS TEST (Cont'd)

. 2. Set controls as follows:
Model 8565A:
Set all Normal Settings (controls marked with green)
FREQUENCY BAND GHz.......o0ooeiee e i 0ltol8
INPUT ATTEN . ..ottt e i 106 dB
REFLEVELABmM. ... ... ..o <410 dBm
FREQUENCY SPANMODE ........ccooiiiniinnin, FULL BAND
Model 8350A/B

Press [INSTR PRESET], [CW] [1] [0] [MHz].

Model 83592C
POWER.............................. Specified Maximum Leveled Power
CW FILTER. ... e e, ON

NOTE

The spectrum analyzer originates some mixing products that
may appear on the display. If a signal is in question, increase
the spectrum analyzer input attenuation by 10 dB, note if the
signal decreases in amplitude by 10 dB, then return the

. attenuator to the original position. If the signal in question
comes from an external source, it will change by 10 dB. If the
signal in question originates in the spectrum analyzer, the
level will either change by greater or less than 10 dB or may
not change at all.

The Model 8350A/B CW control when being rotated may
generate some noise spikes. These signals should disappear
when rotation is stopped.

If a spurious signal is found that appears to be out of
specifications, check the fundamental signal amplitude to
ensure it is at maximum specified power. Then check spurious
signal leve! by substituting a known amplitude signal on the
spectrum analyzer.

3. Adjust the Model 8350A/B CW control through the entire frequency range of the RF
Plug-In (0.01 to 20.0 GHz) and check that any harmonic and non-harmonic spurious
signals are at or below the specified levels listed at the beginning of this test.

4. Change the spectrum analyzer to each of the next higher frequency bands and repeat
the previous step. ' )
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4-20

4-18. OUTPUT SWR TEST
SPECIFICATION:

Output SWR: <19
Option 002 (0.01 to 20 GHz): <21

DESCRIPTION:

The RF output signal is measured using a directional coupler, crystal detector, and
oscilloscope. The signal at the oscilloscope contains (1) the incident signal from the
oscillator, and (2) the reflected signal The reflected signal is developed as follows: The
incident signal travels down the 20 ¢m air lines (2 to 18 GHz), directional coupler with short
(18 to 20.0 GHz), or 3 to 6 metres of coaxial cable (.01 to 2 GHz), encounters the open end,
and is reflected back to the source. If the reflected signal at the RF OQUTPUT connector
encounters a perfect 5)-ohm source match, no signal is reflected back. However, the greater
the mismatch, the greater the reflected signal This reflected signal either adds to or
subtracts from the incident signal. This variation is displayed on the oscilloscope.

OSCILLOSCOPE

SWEEP

OSCILLATOR  RF PLUG-IN o 29
[N u_’j .
E___ nu:ua . E ’ @:
See dt o BEEEE e s g )
e oooe 2 Q|
A B
CRYSTAL
DETECTOR
a2
UIRECTIONAL
GOUPLER
0.00T0 2.0 GHz
A
§05) CAHLE
3¢9 § METERS (10 to 20 fen)} LONG
QPEN
Figure 4-10.  Low Frequency Output SWR Test Setup
EQUIPMENT:
Sweep Osclllator, . . ... i e HP 8350A/B
Oscilloscope. ... ool Any general purpose oscilloscope such as
HP 12224 or 1740A
Crystal Detector. . . ... . i HP 8473C
Crystal Detector .. ... et HP K422A
Directional Couplers
01002 GHz............eii i ieieieieieee e HPTISD
L7 to 18 GHzZ. . .o i HP 11691D
1810200 GHzZ. ..o\ vir e e eeaae HP K752C
Cable
00ltc2GHz ................. 3 to 6 metres (10 to 20 feet) see Table 4-11
2t018GHz .................... HP 11567A 20-cm Air Lines (2 required)
Adjustable Short. ... ... ... e HP K920B
Adapter, APC-3.5to Waveguide. ............ ... oo i HP K281C
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4-18. OUTPUT SWR TEST {Cont'd)
PROCEDURE:
Low Frequency Output SWR Test
NOTE
A single 3 to 6 metre {10 to 20 foot) saction of 50-ohm cable
is required to avoid mismatch of connectors when performing
the low freaquency SWR test.

1. Connect equipment as shown in Figure 4-10.

2. Press [INSTR PRESET], [STOP] [2] [GHz/s] on the Model 8350A/B. Set
[DISPL BLANKING] off and [RF BLANKING] on.

3. Adjust the POWER level control on the Plug-In for a maximum output power of —25
millivolts peak trace on Oscilloscope display in order to keep the crystal in square-law
ouiput range.

4. Select several points on the trace and calculate V MAX/V MIN (see Figure 4-11).

1 ZERO vOLT
{_REFERENCE

- L
- T
b py ] f *
- F ]
I FEETE AN CWU T INURE AN NE N EENEE SRR AR P
» LB I I LA iy e e

FHHEHHTH Vg Viax

. : I | |25mVMAX

T

Figure 4-11. Typical Low Freguency Swept SWR Measurement

5. Determine the cable loss at selected frequency of the length of coaxial cable {(between

coupler end and cable open end), using manufacturer's specifications for loss/foot
{Refer to Table 4-11.)

6. Convert the V MAX/V MIN ratio noted in step 4 into source match SWR, using Figure
4-14 and the cable loss calculated in step 5. The SWR should be less than 1.9 (2.1 for

Mid Frequency Output SWR Test

7. Connect equipment as shown in Figure 4-12.
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4-18. OUTPUT SWR TEST (Cont'd)

OSCILLOSCOPE

i - 3 SWEEP RF
270 OSCILLATOR PLUG-IN
1o o827
@o [N -@ ! -~ i
a7 55°F 3 10
ry Ia OUTPUT
20 em 20cem
AIRLINE ARLINE ouTRLT
x — 1= i
DIRECTIONAL
COUPLER
1.7 T0 18 GHz
CRYSTAL
DETECTOR COUPLED INPUT
ol o

Figure 4-12.  Mid Frequency Qutput SWR Test Setup

8. Press [INSTR PRESET], [START] [2] [GHz] [STOP] [1] [8] [GHZ] on the Model
8350A/B. Set [DISPL BLANKING] off and [RF BLANKING] on.

9. Adjust the POWER control on the Plug-In for a maximum output power of —25
millivolts peak trace on the Oscilloscope display in order to keep the crystal in square-
law output range.

10.  Select points on the trace where V MAX and V MIN appear to have the greatest
separation and calculate V MAX and V MIN for each point.

11. Convert the greatest V MAX and V MIN ratio noted in step 10 into source match SWR
using the 0 dB LOSS line in Figure 4-14. The SWR should be less than 1.9 (2.1 for

Option 002).
SWEEP
OSCILLATDR
AF
0 naauo'a PLUG-IN
. .00 Oc asa ap BeR
rRTTTINIT - r
SWEEP RF
ouTPUT ouTPLY DIRECTIONAL ADJUSTABLE
COUPLER SHORT

CRYSTAL
DETECTOR

Figure 4-13.  High Frequency Quiput SWR Test Setup
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4-18. OUTPUT SWR TEST (Cont'd)
. High Frequency Output SWR Test
12.  Connect equipment as shown in Figure 4-13.

13. Press [START] [18] [STOP] [2] [0] [GHz] on the Model 8350A/B. Set [DISPL
BLANKING] off and [RF BLANKING] on.

14.  Adjust the POWER control on the Plug-In for a maximum output power of —25
millivoits peak trace on the Oscilloscope display in order to keep the crystal in
squarelaw output range.

15.  Select points on trace where V MAX and V MIN appear to have the greatest separation
and calculate V MAX and V MIN for each point.

16. Convert the greatest V MAX and V MIN ratio noted in step 15 into source match SWR
using Figure 4-14 on the 0 dB loss line. Record SWR on test record step 16.

Table 4-11. Loss in Coaxial _Cable

RG Attenuation (dB/100 ft.) at Selected Frequency

Cable

. Type 0.1GHz | 0.2 GHz 0.4 GHz 0.6 GHz 1 GHz 3 GHz
58/U 2.4 3.6 5.2 6.6 8.8 16.7
98/U 2.3 34 5.2 6.5 9.0 17.0
53A/U 4.8 1.0 10.5 13.0 17.0 32.0
58A/U 6.2 9.2 14.0 [7.5 23.5 45.0
58C/U 6.2 92 [4.0 17.5 23.5 45.0
177/U 0.95 1.5 2.4 32 4.5 9.5
212/U 2.4 3.6 5.2 6.6 8.8 16.7
213/0 2.1 3.1 5.0 6.5 8.8 17.5
214/U 2.3 34 5.2 6.5 9.0 17.0
215/U 2.1 3.1 5.0 6.5 8.8 16.7
217/U0 1.5 2.3 35 4.4 6.0 11.7
218/U 0.95 1.5 2.4 32 4.5 9.5
219/U 0.95 1.5 2.4 3.2 4.5 9.5
220/U 0.69 1.12 1.85 —_ 3.6 7.7
221/U 0.69 1.12 1.85 —_— 36 1.7
223/U 4.8 7.0 10.5 13.0 17.0 32.0
224U 1.5 2.3 3.5 4.4 6.0 11.7
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4-18. OUTPUT SWR TEST (Cont'd)

8

Model 83592C
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Figure 4-14.  Conversion of Oscilloscope Trace to Source Match SWR
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4-19. RESIDUAL AM

SPECIFICATION:

Residual AM in 100 kHz Bandwidth: =50 dB (in dB below carrier and at specified
maximum leveled power).

DESCRIPTION:

The RF Output signal from the RF Plug-In is amplitude modulated with a squarewave from
the Model 8350A/B. This modulated signal is used to establish a reference on the RMS
voltmeter that is 9 dB below the actual carrier signal The 9 dB reduction occurs because of
voltmeter response to squarewave and square-law response of the crystal detector. Modula-
tion is then removed and the magnitude of the Residual AM component is measured with
respect to the established reference.

EQUIPMENT:

RMS

VOLTMETER

SWEEP AF P

OSCILLATOR  PLUGHN
A
.,
CRYSTAL 2F0OT ] INPUT
ATIENUATOR  OETECTOR CABLE
= s
Figure 4-15.  Residual AM Test Setup

Sweep Oscillator. .. o.oon i HP 8350A/B
RMS Voltmeter. ... ...t i it e HP 3400A
Crystal Detector. ... ..o it e e HP 8473C
A eNUATOT. o vttt e i e Refer to PROCEDURE

60 cm (24 in) cable (Limits bandwidth to approximately 100 kHz)... HP11170B

PROCEDURE:

1. Connect equipment as shown in Figure 4-15 using a 20 dB attenuator.

2. Press [INSTR PRESET], [CW] [ MOD] (1 kHz or 27.8 kHz), disengage [DISPL
BLANK].

NOTE

A 41 dB decrease in the RMS voltmeter indication corresponds
to a 50 dB reduction in signal level. A correction factor of9 dB
is added because of the RMS voltmeter response to a square
wave and the square-law responsae of the crystal detsctor.

3. Set POWER LEVEL to specified Maximum Leveled Power and CW frequency to 1

GHz.

4-25




Performance Tests

4-26

4-19, RESIDUAL AM {Cont'd)

4.

Model 83592C

Vary attenuation using 3 dB, 6 dB, and 10 dB attenuators until the reading on the RMS
voltmeter is ~28 dB £3 dB. Note voltmeter reading

Disengage [ MOD]. Change RMS voltmeter range switch to obtain an on-scale
indication. Calculate the difference between this reading and the indication noted in
step 4. Add 9 dB to compensate for square-law inequities, and verify that it meets the

tolerance in Table 4-12.

Engage [L/" MOD]. Repeat steps 3, 4 and 5 for frequencies given in Table 4-12.

Table 4-12. Residual AM

Band CW Frequency ( dBH:: m:::;ﬂm
Band 0 1.0 GHz >50 dB
Band 1 6.0 GHz >50 dB
Band 2 120 GHz >50dB
Band 3 18.0 GHz >50dB
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4-20. EXTERNAL FREQUENCY MODULATION TEST

SPECIFICATION:
Modulation F requency Cross-0Over Coupled Direct Couplad
DC 10 100 Hz: +75 MHz +12 MHz
100 Hz to | MHz: +7 MHz +7 MHz
1 MHz to 2 MHz: +5 MH2 +5 MHz
2 MHz to 10 MHz: +1 MHz *+1 MH:z
DESCRIPTION:

The RF Output is modulated with an external signal at 100 Hz, 1 MHz, 2 MHz and 10 MHz.
The 100 Hz deviation is measured directly on a spectrum analyzer. The deviation at the
higher frequencies is found by using a delay line discriminator to observe an increase in the
modulation on an oscilloscope until distortion is observed This frequency change is
measured on a frequency counter.

SWEEP RF
OSCILLATOA PLUG-IN SPECTRUM ANALYZER
FUNCTION — -
GENERATOR

EXT
FM

1048
ATTENUATOR

{—

Figure 4-16. 100 Hz External Frequency Modulation Test Setup

EQUIPMENT:

Sweep Oscillator. ... ..ot e HP 8350A/B
Spectrum Analyzer ...... ..ot e i e HP 8565A
Frequency Counmter . ... vttt it ee et e iaiaaaeneen. HP 5343A
Function Generator. .............. ... iiuiiiiiiiiininannns HP 3312A
Oscilloscope. ...........coooene. Any general purpose oscilloscope such as

HP 1222A* or 1740A
10 dB Afenuator. .. . ..vvetiieiirieee e cninnees HP 8491B Option 010
Power Splitter. ... i e e e HP 11667A
Delay Line Discriminator .. ................cciiierinnnnns (See Figure 1-3)

* Add a 50 load and BNC tee to each oscilloscope input
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4-20. EXTERNAL FREQUENCY MODULATION TEST (Cont'd)

PROCEDURE:

100 Hz Modulation

1.

Ensure that modulation sensitivity is set to —20 MHz/volt and modulation coupling to
DC (see Figure 3-10, Configuration Switch). Connect equipment as shown in Figure
4-16.

Press Model 8350A/B [INSTR PRESET], [CW] and disengage the [DISPL BLANK] key.
Disengage RF Plug-In [CW FILTER] key. Center fundamental signal on spectrum
analyzer CRT display. Set function generator frequency to 100 Hz sinewave and
amplitude to full counterclockwise. Adjust function generator amplitude control slowly
clockwise while monitoring display on spectrum analyzer. Deviation from center line
should be symmetrical at first then become non-symmetrical as deviation increases.

Note the point at which deviation becomes non-symmetrical and verify that it is greater
than £12 MHz

Turn Model 8350A/B LINE switch to off Remove RF Plug-In and switch modulation
coupling to crossover (see Figure 3-10, Configuration Switch). Install the RF Plug-In
and turn the Model 8350A/B line switch to on. Then repeat steps 2 and 3. The highest
symmetrical deviation frequency should be greater than +75 MHz.

>100 Hz FM Modulation

OSCILLOSCOPE

SWEEP RF i
OSCILLATOR PLUG-IN o ch
- FUHElTIﬂN o
— [ - INEUT GENERATOR 5
QJS&. O oomeoifl ,O; - -

S5 5% wea Euu i

pre==mrsm=

FREQUENCY
COUNTER

DELAY
LINE
DISCRIMINATOR

10d8
ATTENUATOR

Figure 4-17. >100 Hz Frequency Modulation Test Setup

5. Set function generator frequency to 1 MHz. Set both oscilloscope inputs to 502

6. Set function generator output amplitude to 0.1 volt p-p output. Connect equipment as

4-28

shown in Figure 4-17 with function generator output not connected. Adjust CW and
CW VERNIER for a delay line discriminator output of 0 volts as observed on Channel
A of the oscilloscope. Note frequency counter reading.
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4-20. EXTERNAL FREQUENCY MODULATION TEST (Cont'd)

7.

10.

11.

Connect the function generator output to Model 8350A/B FM INPUT (rear panel) and
adjust Channel A of the oscilloscope for a clear display of the function generator
sinewave,

Increase the function generator output amplitude until the deviation displayed on
Channel A becomes non-symmetrical or distorted. Use Channel B of the oscilloscope
to monitor the function generator output. If the output is offset the test is invalid,

Mark the peak of the sinewave displayed on Channel A with a grease pencil Remove
the function generator output from FM INPUT and adjust CW/CW VERNIER to the
grease pencil mark. Calculate the difference between the present frequency counter
reading and the previous reading (step 6). Verify that the frequency difference is greater
than the minimum given in the table below for the FM frequency range tested

Set the function generator to 2 MHz and then 10 MHz, repeating steps 6 through 9 for
each frequency, and verify the results according to the table below.

Change the mode of Plug-In modulation coupling and repeat steps 6 through 10. Verify
the results according to the table below.

Modulation Frequency Cross-Over Coupled Direct Coupled
| MHz +7 MHz 7 MHz
2 MHz +5 MHz *35 MHz
10 MHz *1 MHz +! MHz

Performance Tests
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4-21. AM ON/OFF RATIO AND SQUARE WAVE SYMMETRY TEST
SPECIFICATION:

On/Off Ratio: =30 dB

Symmetry: 40/60

DESCRIPTION:

The AM ON/OFF ratio is checked on the amplitude axis of a video triggered spectrum
analyzer display. The symmetry is checked by calculating the on/off time ratio on the
frequency axis.

SWEEP RF
OSCILLATOR PLUG-IN SPECTRUM ANALYZER

10d8
ATTENUATDR

Figure 4-18. AM ON/QFF Rativ and Square Wave Symmetry Test Setup

EQUIPMENT:
Sweep Oscillator. .. ..ottt e e e HP 8350A/B
10 dB Attenuator. . ... .......omiii i iiiaiianans HP 8491B Option 010
Spectrum Analyzer ....... ...ttt e HP 8565A
PROCEDURE:

1. Connect equipment as shown in Figure 4-18. Press Model 8350A/B [INSTR PRESET],
El%\N] [1] [GHz] and engage [LI7 MOD]. Set Model 83592C POWER LEVEL to +10
m

2. Set controls as follows:

Model 8565A:

Set all Normal settings (controls marked with green).

FREQUENCYBAND GHz.................. ..o 0.01 to 1.8 GHz
INPUT ATTENUATION. ... ..ot eeeiieneennns 10 dB
REFERENCE LEVEL. ... ... . it 10 dBm
FREQUENCY SPANMODE. . .......ooiiiiiiiiiiaiiiinnn. ZERO SPAN
SWEEP TRIGGER ... ... et eeniiin VIDEO
RESOLUTION BW. i e 3 MHz
AUTO STABILIZER . ... ittt e ccan s OFF
SWEEP TIME/DIV................... 0.1 sec for 1 kHz, 5usec for 27.8 kHz

3. Adjust spectrum analyzer TUNING control to center 1 GHz signal on CRT. Adjust
REFERENCE LEVEL to set signal on top trace. Verify that the AM ON/OFF ratio
{ peak-to-peak signal variation) is greater than 30 dB.

4. Verify that the squarewave symmetry of the observed signal is between 40 and 60
percent

5. Set the CW frequency to 4 GHz and repeat steps 3 and 4.
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4-22. STEP ATTENUATOR ACCURACY TEST (OPTION 002)

Performance Tests

SPECIFICATION:
Fraquency Attenuator Setting (dB)
Range (GHz)
Attenuator Accuracy 5 18 15 20 25 30 3/ | 4 45 50 55
(£dB referenced 00110124 04 106 ] 09| 07| 10|05 |13 ]| 18 }20] 207 22
from the
0 dB setting) 12410 180 05 (07 | 10 09 (12| 12 16|20 221 23] 2s
18.0 to 20.0 06 |09 | 13| 15| 20| 25|28 30| 31| 32| 32
DESCRIPTION:

The Plug-In RF output is compared to a specialily calibrated attenuator and displayed on a

spectrum analyzer.

SWEEP RE
OSCILLATOR PLUG-IN

EQUIPMENT:
Sweep Oscillator. .. ..o HP 8350A/B
Step Aftenualor .. ... ..ot e HP 8495A Opt 890
Spectrum Analyzer ... ... i e HP 8565A
PROCEDURE:

1. Connect equipment as shown in Figure 4-19. Press Model 8350A/B [INSTR PRESET],
[CW] [4] [GHz]. Set the Model 8§3592C POWER LEVEL to —1 dBm.

SPECTRUM ANALYZER

CALIBRATED
TEP

gl

ATTENUATOR

Figure 4-19.  Attenuator Accuracy Test Setup

2. Set controls as follows:

Step Attenuator

ATTENUATION .. ..o e e
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4-22. STEP ATTENUATOR ACCURACY TEST (OPTION 002) {Cont'd)

Spectrum Analyzer .
Set all normal settings (controls marked with green)

INPUT ATTEN ... i e ittt cae et 10 dB
REFERENCE LEVEL. ....... .0ttt iiieiii e —50 dBm
RESOLUTION BANDWIDTH ...............ccviiiiiiineannenn 1 MHz
FREQUENCY SPAN/DIV ... it 5 MHz
FREQUENCY SPANMODE ..............ccciiiiinennnn.. FULL BAND
VIDEOFILTER ... e Adjust as necessary
FREQUENCY BAND. ............. i, 3.8 to 8.5 GHz

3. Press Model 8350A/B [SHIFT] [SLOPE]. The SHIFT SLOPE mode allows the
attenuator to be stepped in the smallest increments while the attenuator setting is
displayed without affecting ALC circuit

4. Note the actual attenuation values on the calibrated step attenuator's (Option 890)
calibration report at the frequency and attenuation steps used Calculate the Reference
Attenuator Error for each step as shown below; record this error in the Attenuation
Error column of Table 4-13 below.

Attenuation Error = (Cal Ref Atten. — Cal Step Atten) — (Ref Setting — Step
Setting)

For example, with a Reference setting of 70 dB, the calculation for the 30 dB step
setting is as follows [Note that the actual attenuation stepped in this example is 38.75
dB (69.55 dB — 30.80 dB) ]: .

Example Calibration Report values:

70 dB setting is actually 69.55 dB
30 dB setting is actually 30.80 dB

Attenuation Error = (69.55 dB — 30.80 dB) — (70 dB — 30 dB) = ~1.25 dB

5. Adjust spectrum analyzer TUNING control to center notch on Sweep Oscillator output
signal. Reduce spectrum analyzer FREQUENCY SPAN/DIV to .2 MHz and recenter
TUNING control. Press FREQUENCY SPAN MODE ZERO SPAN key and adjust
FINE TUNING to peak signal on spectrum analyzer display. Press spectrum analyzer
1 dB/DIV and adjust REFERENCE LEVEL VERNIER for a trace at the center

graticule line,

6. Press the Model 8350A/B w® key twice for a display of 10 and decrease the reference
attenuation by 10 dB.

7. Record the power level variation from the center graticule (reference) on the spectrum
analyzer display (be sure to designate the direction of change: + is above and — is
below the reference).

8. Algebraically add the Attenuation Error and Deviation from 0 reference and record the
sum in the table below. Repeat steps 6 and 7 for the 20, 30, 40 and 50 dB attenuation
values. .

9.  Step the Plug-In attenuation to 0 dB. Adjust REFERENCE LEVEL VERNIER for trace
on top graticule.
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4-22. STEP ATTENUATOR ACCURACY TEST (OPTION 002) (Cont'd)

10. Press the Model 8350A/B W key for 5 dB Plug-In attenuation. Note the amount the
trace is offset from the —5 dB line and record on deviation from 0 ref for 5 dB
attenuator step. Adjust the spectrum analyzer REFERENCE LEVEL VERNIER for the
same offset from the —4 dB line and repeat steps 6 and 7 for 15, 235, 35, 45, and 55 dB
steps. .

11.  Repeat this procedure at 15 GHz and at 18 GHz.

Table 4-13.  Reference Attenuator Accuracy

Ref Atten Atten Calibrated Deviation Attenuator
Step Step Change from 0 ref Accuracy
50-40 10
50-30 20
50-20 30
50-10 40
50-0 50 —

50-50 5 0 ]
50-40 15 .

50-30 25

50-20 35

50-10 45
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Table4-14. Model 83592C Performance Test Record Card (1 of 8)

Model 83592C

SPECIFICATIONS TESTED Ste TEST LOWER MEASURED UPPER
Limits p Conditions umiT VALUE LIMIT
4-13. Frequency Range and Accuracy
CW Mode
6. Stant frequency = 10 MHz 10 MHz
7 Stop frequency = 20 GHz 20GHz
00024 GHz: +5MHz 8 CW frequency = 10 MHz 5 MHz 15 MHz
CW frequency = 1 GHz 0.995 GHz 1.005 GHz
CW frequency = 24 GHz 2.395GH:z 2405 GHz
24w 70GHz: +5MHz CW frequency = 4 GHz 3.995GHz 4005 GHz
CW frequency = 2.5 GHz 2495 GHz 2.505 GHz
CW frequency = 70 GHz 6.995 GHz 7005 GHz
70t0 13.5 GHz: +10MHz CW frequency = 10 GHz 9.99 GHz 1001 GHz
CW frequency = 7.1 GHz 709 GHz 71 GHz
CW frequency = 13.5 GHz 1349 GHz 13.51 GHz
13.5w 20 GHz: +15MHz CW frequency = 170 GHz 16.985 GHz 17015 GHz
CW frequency = 140 GHz 13.985 GHz 14015 GHz
CW frequency = 200 GHz 19.935 GHz 20015 GHz
Swept Frequency Accuracy
001 w20GHz: +50 MHz 1. | Start frequency = I0 MHz 0MHz 60 MHz
12. | Stopfrequency = 20 GHz 19.95 GHz 2005 GHz
001 to24 GHz: +15MHz 13. | Startfrequency = 10 MHz 0MHz 25MHz
Stop frequency = 2.4 GHz 2.385GHz 2415GHz
241070 GHz: +20MHz Start frequency = 2.4 GHz 2.38GHz 242 GHz
Stop frequency = 70 GHz 6.98 GHz 702 GHz
70t0 B5GHz: £25MHz Start frequency = 70 GHz 6.975 GHz 7025 GHz
Stop frequency = 13.5 GHz 13475 GHz 13.525 GHz
13.5%020GHz: +30MHz Start frequency = 13.5 GHz 1347 GHz 13.53 GHz
Stop frequency = 20 GHz 19.95 GHz 2005 GHz
Marker Accuracy
001 10 20 GHz
+50 MHz +.5% of sweep width 16. Ml =1GHz 85005 MHz 1.14995 GHz
M2 =4GHz 385005 GHz 4.14995 GHz
M3 =8GHz 785005 GHz 8.14995 GHz
Md = 4 GHz 13B5005 GHz 14.14995 GHz
M5 = 18 GHz 1785005 GHz 18.14995 GHz
001 to 2.4 GHz
+15 MHz +.5% of sweep width 17 | Ml =1GHz 973.05 MHz 102695 GHz
M2 =2GHz 1.97305 GHz 202695 GHz
24w 7GHz
+20MHz +.5% of sweep width Ml =3GHz 2.957 GHz 3043 GHz
M2 = 6 GHz 5.957 GHz 6.043 GHz
Tto 13.5GHz
+25 MHz +.5% of sweep width Mi = 8 GHz 79425 GHz 80575 GHz
M2 = 12 GHz 11.9425 GHz 120575 GHz
13.51020 GHz
130 MHz +.5% of sweep width Ml = 15 GHz 14.9375 GHz 15.0625 GHz
M2 = I8 GHz 17.9375 GHz 180625 GHz

4-34




Model 83392C Performance Tests
Tabled-14. Model 83592C Performance Test Record Card (2 of 8)
SPECIFICATIONS TESTED Ste TEST LOWER MEASURED UPPER
Limits P Conditians LIMIT VALUE LIMIT
414, Outpui Amplitude

Power Variations at Maximurn Pwr: 6 005024 GHz @ +10dBm + 10 dBm +11.8 dBm

241070 GHz @ +6dBm +6dBm +74dBm

7010 3.5GHz @ +6dBm +6dBm +74 dBm

13.5 to 186 GHz @ +6 dBm +6dBm +76dBm

13.5t0 20 GHz @ +4 dBm +4dBm +55dBm

001 to 186 GHz @ +6 dBm +6dBm +7.8 dBm

001 to 20 GHz @ +4 dBm +4 dBm +58 dBm

Option 002: 6. 005w 2.4 GHz @ +10 dBm +10dBm +11.8 dBm

2410 70GHz @ +6dBm +6dBm +74 dBm

70t 13.5GHz @ +4 dBm +4 dBm +54 dBm

13.5t0 186 GHz @ +3 dBm +3dBm +4.6 dBm

BS5w20GHz @ +1d4dBm +1 dBm +2.6 dBm

001t 186 GHz @ +3 dBm +3 dBm +4.8 dBm

0M 0 20GHz @ +1dBm +1dBm +28dBm

Power Level Accuracy

0011024 GHz Power = +10dBm +8.5 dBm ———— | +11.5dBm
= +9dBm +7.5dBm —— | +10.5dBm

= +§dBm +6.5dBm +9.5 dBm

= +7dBm +5.5dBm +85dBm

= +6dBm 4+4.5dBm +7.5dBm

= +5dBm +3.5dBm +6.5 dBm

= +4 dBm +2.5dBm +55dBm

= +3dBm +1.5dBm +4.5 dBm

= +2 dBm +0.5dBm +3.5 dBm

= +1dBm —0.5 dBm +2.5dBm

=0dBm =1.5dBm +1.5dBm

= —]dBm =2.5dBm +0.5 dBm

= =2dBm —-3.5dBm —0.5dBm

= =3dBm —4.5dBm —15dBm

= —4dBm -5.5dBm —_— | =2.5dBm

= —=5dBm —6.5dBm —=3.5dBm

24t 70GHz Power = +6dBm +4.7dBm +7.3dBm

= +5dBm +37dBm +6.3 dBm

= +4dBm +2.7dBm +35.3dBm

= +3dBm + 1.7 dBm +4.3 dBm

= +2dBm +0.7 dBm +33dBm

= +1dBm —0.3dBm +2.3dBm

= 0dBm —1.3dBm +1.3 dBm

= —1dBm =2.3dBm +0.3 dBm

= =2dBm ~3.3dBm —0.7 dBm

= —-3dBm —4.3dBm —1.7dBm

= —4 dBm —53dBm —2.7dBm

= ~5dBm —6.3dBm -37dBm
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Table 4-14.  Model 83592C Performance Test Record Card (3 of §)

Model 83392C

SPECIFICATIONS TESTED Ste TEST LOWER MEASURED UPPER
Limits 4 Conditions umiT VALUE LiMIT
4-14. Qutput Amplitude (Cont'd)
Power Level Accuracy (Coat'd)

70to 13.5 GHz Power = +6dBm +4.7 dBm +7.3dBm
= +5dBm +37dBm +6.3 dBm

= +4JBm +2.7 dBm +53dBm

= +3dBm +17dBm +4.3dBm

= +2dBm +0.7 dBm +3.3dBm

= <+ 1 dBm -0.3 dBm +2.3dBm

=0 dBm =13dBm +1.3dBm

= —1dBm -2.3dBm +0.3dBm

= —72 dBm —3.3dBm -07dBm

= -3 dBm —4.3dBm —-17dBm

= —4 dBm —=53dBm —2.7dBm

= —5dBm —6.3dBm =37dBm

13.5 w0 18.6 GHz FPower = +6dBm +4.6dBm +74dBm
= +5dBm +3.6dBm +64dBm

= +4 dBm +2.6dBm +54dBm

= +3dBm +1.6 dBm +44 dBm

= +2dBm +0.6 dBm +34dBm

= +1dBm =04 dBm +24dBm

=0dBm —14 dBm +14dBm

= =1dBm ~2.4 dBm +04 dBm

= —-2dBm -34dBm -06dBm

= —3dBm —44dBm -~ 164dBm

= —4dBm -54 dBm ~26dBm

= —5dBm —64dBm —3.6dBm

13.510 20 GHz Power = +4 dBm +2.6dBm +54dBm
= +3dBm +1.6dBm +4.4 dBm

= +2dBm +0.6dBm +34dBm

= +1dBm -04 dBm +24dBm

=0dBm -14dBm +14dBm

= =1dBm =24dBm +04 dBm

= —2dBm —344dBm =06 dBm

= —=3dBm -44 dBm -1.6dBm

= —4 dBm —54 dBm -26dBm

= —5dBm ~64 dBm ~36dBm

0.01 10 186 GHz Power = +6dBm +4.5dBm +7.5dBm
= +5dBm +3.5dBm +6.5dBm

= 44 dBm +2.5dBm +5.5dBm

= +3dBm +1.5dBm +4.5dBm

= +2dBm +0.5dBm +3.5dBm

= +1dBm =0.5dBm +2.5dBm

= }dBm —1.5dBm +1.5dBm

= —1dBm —2.5dBm +0.5dBm

= —-2dBm -3.5dBm -=0.5dBm

= =3dBm —4.5dBm -1.5dBm

= —4dBm ~5.5dBm —-2.5dBm

= —5dBm —6.5dBm ~3.5dBm
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Performance Tests

Table4-14. Model 83592C Performance Test Record Card (4 of 8

SPECIFICATIONS TESTED Ste TEST LOWER MEASURED UPPER
Limits p Conditions umMIT VALUE LIMIT
414, Output Amplitude (Cont'd)
Power Level Accuracy (Cont'd)

0.01 to 20 GHz Power = +4 dBm +2.5dBm +35.5dBm
= +3dBm +1.5dBm +4.5 dBm
= +2dBm +0.5 dBm +3.5dBm
= +1dBm —(.5 dBm +2.5dBm
=0dBm —1.5dBm +1.5dBm
= —1dBm -2.5dBm +0.5 dBm
= —2dBm -3.5dBm —0.5 dBm
= —34dBm —4.5dBm —15dBm
= —4 dBm —5.5dBm —2.5dBm
= —5dBm ~6.5dBm -35dBm

Option 002;

001024 GHz Power = +10dBm +8.3dBm +11.7 dBm
= +9dBm +73dBm + 137 dBm
= +8dBm +63dBm +97 dBm
= +7dBm +5.3dBm | +87dBm
= +6dBm +4.3 dBm —_— | +77dBm
= +5dBm +3,3dBm —_ | +67dBm
= +4dBm +2.3dBm +57dBm
= +3dBm +1.3dBm +4.7 dBm
= +2dBm +0.3 dBm +3.7dBm
= +1dBm —-07dBm +2.7dBm
= 0dBm —17dBm +17 dBm
= —1dBm —2.7dBm —_ | +07dBm
= =2dBm -37dBm —_ | =0.3dBm
= =3 dBm —47 dBm _ | —1.3dBm
= —4 dBm -57dBm ~2.3dBm
= —5dBm —6.7 dBm —-3.3dBm

241w 70 GHz Power = +4.5dBm +30dBm +60dBm
= +44dBm +2.5dBm +5.5dBm
= +3dBm +1.5 dBm +4.5dBm
= +2dBm +0.5dBm +3.5dBm
= +1dBm —0.5dBm +2.5dBm
= 0dBm —1L5dBm _ | +L5dBm
= —1dBm ~2.5dBm -~ | +0.5dBm
= =2dBm —3.5dBm - | -05dBm
= —3dBm —4.5 dBm — | —1.5dBm
= —4dBm —35.5dBm —2.5dBm
= —5dBm ~6.5dBm —3.5dBm

7010 13,5 GHz Power = +4 dBm +2.5dBm +5.5dBm
= +3dBm +1.5dBm +4.5 dBmn
= +2dBm +0.5 dBm +3.5dBm
= +1dBm —{.5dBm +2.5dBm
= 0 dBm —-1.5dBm +1L5dBm
= —1dBm -2.5dBm _ | +0.5dBm
= —2dBm =3.5dBm — | -05dBm
= —3dBm —4.5dBm — | “15dBm
= —4 dBm -=35.5dBm — | —2.5dBm
= —5dBm —6.5dBm —— | —35dBm
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Table4-14. Model 83592C Performance Test Record Card (5 of 8)

SPECIFICATIONS TESTED Ste TEST LOWER MEASURED UPPER
Limits P Conditions LIMIT VALUE LIMIT
4-14. Dutput Amplitude (Cont'd)
Power Level Accuracy (Cont’d)
Option 002: (Cont’d)
13.5t0 126 GHz Power = +3 dBm +14 dBm - | +46dBm
= +2dBm +04 dBm s, | +36dBm
=+ dBm —06dBm ——e | +26dBm
= dBm —16dBm — | +1.6dBm
= —1dBm —-26dBm | +06dBm
= =2dBm ~3.6dBm - | —04dBm
= =3dBm —4.6 dBm - | -14dBm
= —4dBm —56dBm -24 dBm
= —5dBm —6.6 dBm -aem | ~34dBm
13.5t10 20 GHz Power = +1 dBm =0.6 dBm e | +2.6dBm
=0dBm —16 dBm — | +16dBm
= —1dBm —256dBm —_ | +06dBm
= —2dBm -36dBm | —04dBm
= —3dBm —46dBm _ | —14dBm
= =4 dBm -56dBm | -24dBm
= —5dBm —66dBm | —344Bm
001 to 18.6 GHz Power = +3 dBm +0.3 dBm | +37dBm
= +2dBm —07dBm | +27dBm
= +1dBm ~17dBm —_— | +17dBm
={0dBm —-2.7dBm | +07dBm
= =1dBm —37dBm | -03dBm
= —2dBm —4.7 dBm | -L3dBm
= —3dBm —57dBm —— | =2.3dBm
= —4dBm —67dBm _ | =33dBm
= =5dBm
0.01 to 20 GHz Power = +1dBm =07 dBm .| +27dBm
=0dBm ~17dBm | +17dBm
= —1dBm —2.7dBm — | 407dBm
= —2dBm -37dBm — | ~03dBm
= —3dBm —4.7dBm — | “1.3dBm
= —4dBm -37dBm —  t =23dBm
= —5dBm —6.7dBm — ! =33dBm
Power sweep 12. | Power Level = —5dBm
001to 2.4 GHz 15dB
2410 70GHz il dB
7010 13.5 GHz 11 dB
13.5tw0 186 GHz 11 dB
13.51020 GHz 0dB
001 to 18.6 GHz 1de
001 to 20 GHz 9dB
Option 002 12. | Powerlevel = —5dBm
001 t024 GHz 15dB
241070 GHz 9.5dB
7010 13.5 GHz 9dB
13.5t0 18.6 GHz 8dB
13.5t020GHz 6dB
0.01 to 186 GHz 8dB
0011020 GHz 6dB
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. Tabled-14  Model 83592C Performance Test Record Card (6 of 8)

SPECIFICATIONS TESTED Step TESY LOWER MEASURED UPPER
Limits Conditions LIMIT VALUE LiMIT
4-14. Dutpat Ampiitude {Cont'd)
Power Meter Leveled
<102dB 20. £10.2dB
Crystal Det. Leveled
£102dB 24, £10.2dB
4-15. Frequency Stability
+51t0 —10% V Line Change:
Band 0, ] GHz € +50kHz i Low line frequency change <€£+50kHz
4 High line frequency change €+50kHz
Band 1, 6 GHz £ +50kHz 5. Low line frequency change € +50kHz
High line frequency change £+50 kHz
Band 2, 12 GHz < £ 100 kHz Low line frequency change <+ 100 kHz
High line frequency change €+ 100 kHz
Band 3, 18 GHz < + 150 kHz Low line frequency change <€ +150kHz
High line frequency change £+150 kHz
10 dB Power Change:
Band 0, 1 GHz: € £200 kHz 1L Frequency change with power € +£200 kHz
Band 1, § GHz: € +200 kHz Frequency change with power _ . | £+200kHz
Band 2, 12 GHz: € +400 kHz Frequency change with power £ 1400 kHz
Band 3, 18 GHz: £ +600 kHz <1600 kHz
3:1Load SWR:
Band 0, 1 GHz: < + 100 kHz 3:15WR £+100 kHz
Band 1, 6 GHz: < £ 100 kHz 3:18WR <1100 kHz
Band 2, 12 GHz: < £200 kHz 3:18WR £ +200kHz
Band 3, 18 GHz: <€ +300kHz 3:18WR £+300kHz
4-16. Residual FM
<BkHz Band 0, 1 GHz 9 CW frequency =1 GHz <8 kHz
$E8kHz Band 1, 6 GHz I8. | CW frequency =6 GHz <B8kHz
%15 kHz Band 2, 12 GHz CW frequency =12 GHz - | €15kHz
<15kHz Band 3, 18 GHz CW frequency =18 GHz £15kHz
4-17. Spuripys Signals
Harmonic: 3 Measure relative to carrier
001 to24 GHz: >-25dB »>=25dB
24w 7 GHz: >-25dB >—25dB
710 13.5 GHz: >-25dB >-25dB
13.5 10 20 GHz: >—25dB >-25dB
Non-harmonic:
001 to 24 GHz: >—25dB >-25dB
24107 GHz: >~50dB >—50dB
7to013.5 GHz: >-50dB >-50dB
13.510 20 GHz: >-50dB >-50dB
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Tabled4-14. Model 83592C Performance Test Record Card (7 of 8

Model 83592C

SPECIFICATIONS TESTED

Stap TEST LOWER MEASURED UPPER
Limits Conditions LIMIT VALUE LIMIT
4-18. Qutput VSWR
001 1o 2 GHz: <1.9 6 Range: 0.1 0 2 GHz <19
Option 002: <2.1 <2.1
21020 GHz: <1.9 1. | Range:210 18 GHz <19
Option 002: <2.1 <2.1
4-19. Residual AM
1 GHz: >-50dB 3 Measure relative to carrier 2>-50dB
6 GHz: 2-50dB z—350dB
12 GHz: >—-50dB =-50dB
I8GHz: 2-50dB >-50dB
4-20. External FM
Direct coupled: 1 A3Sl: Close switch 5, open 6.
DCto 100Hz: =2+ 12 MHz 3 =+ 12 MHz
Cross Over Coupled: 4, A3SI: Close switch 6,
DC to 100 Hz: > +£75 MH2 Z+75 MHz
Direct/Cross Over coupling
00 Hz to 1 MHz: 247 MHz 9. 21+7MHz
1102 MHz: 2+5MHz 10. >+5MHz
2t0 I0MHz: 211 MH:z Z>+1MHz
11. A3S81: Change switch 6 =17 MHz
from previous setting #+5MHz
Z+1MH:z
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Table 4-14. Model 83592C Performance Test Record Card (8 of 8)

. SPECIFICATIONS TESTED Ste TEST LOWER | MEASURED | UPPER
Limits P Conditions LIMIT VALUE LIMIT
4-22. Step Attenuator Accuracy
{Option 002)
(Referenced from 0 dB) 1. CW frequency = 40 GHz
0.01 to 124 GHz=z Power=- 1.0 dBm
2 Reference Attenuation = 50 4B
Ref. Attn. Attn, Deviation
Attn. Step Accuracy Step Error + from @ ref,
10 dB =+06dB 4, 50 — 40 + =306 dB
20 dB =407 dB 7. 50— 30 + <407 dB
30 dB =+09 dB 8. 50— 20 + =309dB
40 dB =+18 dB 50 - 10 + <=x1.3dB
50 dB =+20dB 50— 0 + <£20dB
5dB =+04 dB 50 — 50 + =404 dB
15dB =109 dB 50 — 40 + <+09 dB
25 dB <+1.0dB 50 — 30 + =+i10dB
i5dB =+]13 4B 50-20 + =+13dB
45 dB =+20dB 50-10 + <+20dB
55 dB <+22dB 50— 0 + =+22 dB
124 t0 18 GHz 11. { CW frequency = 15 GHz
Power=— 1.0 dBm
Reference Attenuation = 50 dB
. Ref. Attn. Attn. Deviation
Attn. Step Accuracy Stap Error -+ from 0 ref.
10 dB <107 dB 50— 40 + =<+07 dB
20 dB =109 dB 50-30 + <1+09dB
30dB <+1.2dB 50-20 + <+tl1.2dB
40 dB =20dB 50-10 + <+2.0dB
50 dB =123 dB 50— 0 + <+23 dB
5dB =105 dB 50 - 50 + <+05 dB
15 dB =%10dB 50 — 40 + <+10dB
25 dB <+1.2dB 50 —30 + =tfl2dB
35dB =x16dB 30-20 + =*16dB
45 dB =122 dB 50— 10 + <+22dB
55 dB <+25dB 50~ 0 + <x25dB
18 t0 20.0 GHz 11. | CW frequency = 18 GHz
Power = —1.0 dBm
Reference Attenuation = 50 dB
Ref. Attn Attn. Deviation
Attn. Stop Accuracy Step Error + from 0 ref.
10 dB =109 dB 50 — 40 + =+05% dB
20 dB <+1.5dB 50 — 30 + =+15dB
30 dB =+25dB 50-20 + <+25dB
40 dB =+30dB 50— 10 -+ <+30dB
50 dB <+32dB 50—~ 0 + <4372 dB
5dB =106 dB 50 — 50 + e | =+064dB
15dB =%t13dB 50— 40 + =+[3dB
25dB =+20dB 50 = 30 + =320 4B
. 35dB <428 dB 50 - 20 + <+28 dB
45 dB =431 dB 50-10 + =+31dB
55 dB =+32 dB 50~ 0 + <432 dB
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Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section provides adjustment
procedures for the Model 83592C RF Plug-In.
These procedures should not be performed as
routine maintenance but should be used (1)
after replacement of a part or component, or (2)
when performance tests show that the specifica-
tions of Table 1-1 cannot be met Table 5-1 lists
all of the adjustments by reference designation,
adjustment name, adjustment paragraph, and
description. Each procedure includes a test
setup illustration and one or more adjustment
location illustrations. Table 5-2 lists the adjust-
menis included in this section.

NOTE

Allow the Model 83592C Rf Plug-
In and the Model 8350A/B Sweep
Oscillator to warm up for one hour
prior to making any adjustments.

B-3. SAFETY CONSIDERATIONS

5-4. Although this instrument has been
designed in accordance with international safety
standards, this Manual contains information,
cautions, and warnings which must be followed
to ensure safe operation and to retain the
instrument in safe condition. Service and
adjustments should be performed only by a
skilled person who is aware of the hazards

involved.
i WARNING I

Adjustments in this section are
performed with power supplied to
the instrument while protective
covers are removed. There are
voltages at points in the instru-
ment which can, if contacted,
cause personal injury. Be extremaly
cargful. Adjustments should be
performed only by a skilled person

who is aware of the hazards
involved. Capacitors inside the
instrument may still be charged,
even if the instrument has been
disconnected from its source of

supply.
NOTE

Use a non-metallic adjustment tool
whenever possible.

5-6. EQUIPMENT REQUIRED

5-6. The equipment required for the adjust-
ment procedures is listed in Section I of this
Manual If the test equipment recommended is
not available, other equipment may be used if
its performance meets the critical specifications
listed in the table. The equipment required for
each adjustment is specified in each procedure.

5-7. FACTORY-SELECTED COMPONENTS

5-8. Table 5-3 is a list of factory-sclected com-
ponents, and includes the reference designator,
the paragraph number of the related adjustment
procedure, the allowable range of values, and
the basis of selection. Nominal values are given
for the factory-sclected components, which are
designated by an asterisk (*) on the schematic
diagram and in the replacement parts list HP
part numbers for standard value replacement
components are given in Table 5-4.

5-9. RELATED ADJUSTMENTS

3-10. Interactive adjustments are noted in the
adjustment procedures. Table 5-5 indicates by
paragraph numbers the adjustments that must
be performed if an assembly has been repaired
or replaced or if an adjustment has been made
to an assembly.

5-11. ADJUSTMENT PROCEDURES

5-12. Adjustment procedures are given in the
proper sequence to allow for interrelated
adjustments.

5-1
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Table 5-1.  Adjustable Components (1 of 3)
e | ciant | Ao

A2RI GAIN 5-24 Sets gain of frequency reference in Bands 1. 2. and 3 (1V/GHz).

A2R4 OFFSET 5-24 Sets offset of frequency reference in Bands 1. 2. and 3 (1V/GHz).

AZR6 BAND 0 OFFSET 3-24 Sets offset of frequency reference in Band 0 (1 V/GHz).

AJR23 BAND 0 GAIN 5-24 Sets gain of frequency reference in Band 0 (1 V/GHz).

A3S81 Configuration 5-13 Selects plug-in code. power up power level. FM sensitivity, FM

Swiich modulation coupling, siep attenuator option code. normal or sequential

sweep optiot, and phase lock operation.

A4RI1 SLP 5-25 Slope Adjustment for BO.

A4R2 0 HI 5-25 Sets power calibration at the high end of the power range (+10 dBm) in
Band 0.

A4R3 1 HI 5-25 Sets power calibration at the high end of the power range (+10 dBm) in
Bands 1, 2.3, and 4.

A4R4 BIAS 5-25 Sets bias on the internal detector line for 0 volts with RF power OFF.

A4RS5 Il LO 5-25 Sets power calibration at the low end of the power range (—5 dBm) in
Bands 1. 2. 3, and 4.

A4RE 0LO 5-25 Sets power calibration at the low end of the power range (—5 dBm) in
Bands 1. 2.3, and 4.

A4R7 0MD 5-25 Sets power calibration at the middle of the power range (+7 dBm) in
Band 0. .

A4RB 1 MD 5-25 Sets power calibration at the middle of the power range (+7 dBm) in
Bands 1. 2.3, and 4.

A4R9 PM 3-27 Sets power meler leveling calibration.

A4RI11 GAIN 5-28 Sets gain of Ull Main ALC Amplifier.

A4R4T OFS | 5-25 Adjusts for zero offset through U7-Q6 log ampilifier circuit

A4RS56 OF52 5-25 Adjusts for zero offset through US log amplifier circuit.

A4R59 OFS3 3-25 Adjusts for zero offset through U8-Q1 Sample and Hold circuit.

A4R67 OFS4 5-25 Adjusts for zero offset through U1l Main ALC Amplifier.

A5Cl14 LO 5-30 ﬁ(liii]usts low frequency for best frequency response flatness through

ASRI8 FM OFFSET 3-30 Adjusts shape of Ul0 Video Amplifier compensation nerwork
response.

ASRIS FM 3-30 Sets DC offset of U10 Video Amplifier.

A3R34 BP I 5-26 Breakpoint that works with SL1 (Slope 1) for ALC flatness.

ASR36 BP2 5-26 Breakpoint that works with SL2 (Slope 2) for ALC flatness,

ASR38 BP3 5-26 Breakpoint that works with SL3 (Slope 3) for ALC flatness.

ASR40 BP4 5-26 Breakpoint that warks with SL4 (Slope 4) for ALC flatness.

ASR41 SL1 5-26 Slope adjusiment for best ALC flatness.

ASR42 SL2 5-26 Slope adjustment for best ALC flatness,

ASR43 SL3 5-26 Slope adjustment for best ALC flatness.

5-2
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Table 5-1.  Adjustable Components (2 of 3)

. Reference Adjustmant Adjustment -
Designation Name Paragraph Description

ASPR48 SL4 5-26 Slope adjustment for best ALC flatness.

ASR44 SLP 5-26 Sets overall slope of internal leveling ALC.

AS5RS50 PWSP 5-29 Sets range for power sweep.

ASRTS HI 5-30 Waorks in conjunction with C14 to set frequency response flatness of
FM Coil

A6R12 C 5-20, 5-21 Adjusts YTM SRID bias to peak power in all bands at low power
settings.

A6RI16 TV GAIN 5-15 Sets the gain of U6 Tune Voltage buffer amplifier,

ASR21 DAC CAL 5-15 Adjusts the gain of US Variable Gain Amplifier during all single band
sweeps.

ASR24 B3 5-18,5-23 Adjusts the gain of U5 Variable Gain Amplifier in Bands 3 and 4
during sequential sweeps.

AGR26 B2 5-15,5-23 Adjusts the gain of US Variable Gain Amplifier in Band 2 during
sequential sweeps.

ASR28 Bl 515, 5-23 Adjusts the gain of US Variable Gain Amplifier in Band 1 during
sequential sweeps.

AGRI0 BO 5-15 Adjusts the gain of US Variable Gain Amplifier in Band 0 during

. sequential sweeps.

A6R34 —10V OFFSET 3-15 Offsets the —10 volt reference voltage to ULS.

A6R37 sp 5-15 Offsets input voltage to U24A forward sweep bandswitch amplifier.

A6R63 JHL 520, 5-21 Adjusts balance of SRD bias circuit

AGR6S 2H 5-20, 5-21 Adjusts YTM SRD bias at high power, high frequency end of Band 2.

AGR69 3H 5-20,5-21 Adjusts YTM SR bias at high power, high frequency end of Band 3.

ABRT73 2L 5-20, 3-21 Adjusts YTM SRD bias at high power, low frequency end of Band 2,

AOR74 3L 5-20, 5-21 Adjusts YTM SRD bias at high power, low frequency end of Band 3.

ASRTS T 520, 5<21 Adjusts YTM SRD bias at an intermediate power level for Bands 2
and 3.

A7RI10 SGL HI 522 Adjusts offset of YTM/YTF delay compensation signal at the high end
of single band sweeps.

ATRI2 SGLLO 522 Adjusts offset of YTM/YTF delay compensation signal at the low end
of single band sweeps.

ATRIS zZ 5-16 Adjusis offset of U20 delay compensation amplifier to minimize the
difference between CW and AF 0 with YTM/YTF delay
compensation circuits. '

A7RI19 GAIN 5-16 Adjusts the Scaled Voltage Tune DAC input signal to U21 YTM
Summing Amplifier and U23 YTF Summing Amplifier.
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Tabie 5-1. Adjustable Components (3 of 3)

s, | Msmant | Adusmer
ATR24 OFS 5-16 Adjusts Offset DAC input signal to U21 YTM Summing Amplifier.
ATR42 SEQ HI 5-22 Adjusts offset of YTM delay compensation signal at high end of
sequential band sweeps.
A7R43 SEQ LO 5-22 Adjusts offset of YTM delay compensation signal at low end of
sequential band sweeps.
ATR45 SEQ TC 5-22 Adjusts gain of YTM delay compensation signal in sequential band
sweeps.
ATR46 SGL TC 5.22 Adjusts gain of YITM delay compensation signal in single band
sweeps.
ATRS51 Bl OFS 5-20, 5-24 Adjusts offset of U21 Summing Amplifier in single band sweeps
ATRS55 RTC COMP 5-22 Adjusts the pulse width of YTM retrace compensation signal,
ATR76 Bl Gain 5-20, 5-24 Adjusts offset of U21 Summing Amp in single band sweeps.
ATRE3 YTF Gain 5-16 Adjusts Gain DAC input signal to 23 YTF Summing Amp.
A7R3S YTF Offset 5-16 Adjusts Offset DAC input signal to U23 YTF Summing Amp.
ATRI05  {YTF Delay Comp 22 ﬁ:lgusts the delay comp gain signal to the U23 YTF Summing
p-
ATS1 OFFSET 3-20 Adjusts low end of band YTM w YO tracking at slow swecp
speeds.
A7S2 GAIN 5-20 Adjusts high end of band YTM to YO tracking at slow speeds.
A8RI10 HI 5-19 Adjusts YO delay compensation at high frequency end of band.
ASR12 LO 3-19 Adjusts YO delay compensation at low frequency end of band.
ASR13 Zz 5-16, 5-19 Adjusts offset to minimize the difference between CW and AF 30
with YO delay compensation circuits,
ABR19 GAIN 5-16 Adjusts Scaled Voltage Tune DAC input signal to U20 Summing
Amplifier.
ASR22 ZRO 5-16 Adjusts supply correction voltage to U20 Summing Amplifier.
ASR24 OFs s-16 Adjusts Offset DAC input signal to U20 Summing Amplifier.
A8R44 —10V 5-14 Sets =10 volt reference voltage source
ASRS55 RTC COMP 5-18 Adjusts the pulse width of the YO retrace compensation signal.
A3S1 OFFSET 5-17 Adjusts the low end of band YO frequency accuracy.
A8S52 GAIN 5-17 Adjusts the high end of band YO frequency accuracy.
Al3AIR4 none Factory adjusted.
Al4A1RIL none Factory adjusted.
Al4A1RI3 none Factory adjusted.
Al4Al1RI4 nene Factory adjusted.
Al4A1RIS none Factory adjusted,
Al4AlRIG none Factory adjusted.
Al4A1RI8 none Factory adjusted.
Al6AIR4 none Factory adjusted.
Al6AIRS nane Factory adjusted.

5-4
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Tabie5-2.  Adjustment Procedures
Paragraph Adjustments Paragraph Adjustments
5-13 Configuration Switch A3S1 5-23 YTM/YTF Delay Compensation
5-14 —10 Volt Reference On A8 YO Driver 5-24 Band QOverlap Adjustment
5-15 Sweep Control Adjustments 5-25 Frequency Reference 1V/GHz Output
5-16 YO, YTM, and YTF DAC Calibration 5-26 ALC Adjustments
5.17 Frequency Accuracy 527 ALC Internally Leveled Flatness Adjustment
5-18 YO Retrace Compensation 5-28 Power Meter Leveling Calibration
5-19 YO Delay Compensation 5-29 ALC Gain Adjustment
5-20 Slow Speed YTM/YTF to YO Tracking 5-30 Power Sweep
5-21 SRD Bias 531 FM Driver Adjustments
5-22 Slow Speed YTM to YO Tracking
Table 5-3.  Factory Selected Components
pos | Aot T e b o i
ASR31 5-30 200 to 300 Ohn;s Selects scaling of current drive of YO FM coit
near 100 kHz
ATR34, 35, 38, none Selected at Factory to correct for frequency
39, 69, 70 noanlinearity in YTM.
ATRSS, 89, 90, none Selected at factory to correct for frequency
91,92,93 nonlinearity in YTF.
ATR200, 201 Selected at factory to scale drive voltage gain
ASR36 none Selected at factory to correct for frequency
nonlinearity in the YO.
ABR37—-39 none
Al3ALRI none Selected at factory to optimize YO bandwidth,
power, and hammonics.
Al3AIR2 none
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Table 5-4.  HP Part Numbers of Sitandard Value Replacement Components

RESISTORS .
RANGE: 10 to 464K Ohms
TYPE: Fixed-Film JE=R
WATTAGE: .125at 125°C %ﬁ N B F—————
TOLERANCE: =1.0%
c C c
v:;l;;e HP Part Number 0 V(a;_l;;e HP Part Number D \l(a;;t;e HP Part Numhber 0
10.0 0757.0346 T 464 06980082 7 215K 0757-0199 3
1.0 07570378 0 511 07570416 7 237K 0698-3158 4
12.1 07570379 ; 562 0757-0417 8 261K 0698-3159 s
13.3 0695-3427 0 619 G757-0418 9 287K 06983449 6
14.7 0698-3428 I 681 0757-0419 0 316K 0698-3160 8
16.2 07570382 6 750 07570420 3 348K 07570123 3
7.8 07570294 9 825 0757.0421 4 383K 0698-3161 9
19.6 0698-3429 2 909 07570422 3 423K 0698-3450 9
215 0698-3430 5 1.0K 07570280 3 46 4K 0698.3162 0
237 0698-3431 6 11K 07570424 7 511K 07570458 7
26.1 0698.3432 7 1.21K 07570274 5 56.2K 07570459 8
287 0698-3433 8 1.33K 07570317 7 &1 9K 07570460 1
316 0757-0180 N 1.47K 0757-1094 9 | 68.1K 0757.0461 2 '
348 0698-3434 9 1.62K 07570428 ! 75.0K 0757-0462 3 .
383 0608.3415 0 1.78K 07570278 9 825K 0757-0463 4
422 0757.0316 6 | 196K 0698-0083 8 90.9K 0757-0464 5
46.4 06984037 0 215K 0698-0084 9 100K 0757-0465 6
51.1 0757.0394 ] 237K 0698-3150 6 110K 07570466 7
56.2 0757-0395 I 261K 0698-0085 0 121K 0757-0467 8
619 07570276 7| 287K 0698-3151 7 133K 0698-3451 0
68.1 07570397 3 306K 07570279 0 147K 0698-3452 1
75.0 07570395 4 3.48K 0698-3152 8 162K 0757-0470 3
82.5 0757-0399 5] 383K 0698-3153 9 178K 0698-3243 8
90.0 07570400 2 | 422K 0698-3154 0 196K 0698-3453 2
100 0757-0401 0} 464K 0698-3155 1 215K 0698-3454 3
110 0757-0402 1§ 501K 07570438 3 237K (0698-3266 5
121 0757-0403 2] 562K 47570100 7| 261K 0698-3455 4
133 0698.3437 2 6.19K 07570290 5 287K 0698-3456 5
147 0698-3438 31 681K 0757-0439 4 316K 0698-3457 6
162 07570405 4 | 7.50K 0757-0440 7 | 348K 0698-3458 7
178 0698-3439 4 | 825K 0757-044] g | 383K 0698-3459 8
196 0698.3440 7| 9.09K 07570288 1| 422K 0698-3460 1
215 0698-344 ] 8 10.0K 07570442 9 | 464K 0698-3260 9
237 06983442 9 | 110K 07570443 0
261 0698-3132 4 121K 0757-0444 ]
287 0698.3443 o | 133K 0757-0289 2
316 0608-3444 1 14 7K 0698-3156 M
348 06983445 Y1 162K 07570447 4
383 0698-3446 3 17.8K 0698-3136 8 .
422 0698.3447 41 19.6K 0698-3157 3
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Table 5-5. Interactive Adjustments

Assembly Changed Related Assemblies Perform the Following
or Repaired {in order of Adjustments) Paragraph Number

Al/A?2 Front Panel | A2 | 5-25

A3 Digital Interface A3 513
AdALC Ad AS 5-26 thru 5-29
ASFM Ad, AS 5-26 thru 5-31
A6 Sweep Control Ab, A8, A7 5-15 thru 5-24
A7 YTM/YTF Driver A6, AR, A7 5-15 thru 5-24
AB YO Driver A6, A8, A7 5-15 thru 3-24
Al] Cavity Oscillator Ad, AS 5-26 thru 5-29
Al2 YIG Tuned Multiplier A6, AR, AT 5-15 thru 5-24
Al32.2 = 7.0 GHz Oscillator Ab, AR, A7, A2, A5 5-15 thru 5-25
Al4 Power Amplifier Ad, A5 5-26 thru 5-29
AlS DC Return Ad, AS 5-26 thru 5-29
Al6 Modulator/Splitter A4 AS 5-26 thru 5-29
Al170.01 — 24 GHz Amplifier Ad AS 5-26 thru 5-29
Al8 Modulator/Mixer Ad, AS 526 thru 5-29
ATI1 Isolator Ad, A5 5-26 thru 5-29
DC1 Directional Detector Ad, AS 5-26 thru 5-29
DC2 Directional Coupler Ad, AS 5-26 thru 5-29
A20 Switched Y1G Tuned A6, AR, AT, A2 3-15 thru 5-20, 5-23, 5-24

Tuned Filter
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5-13. CONFIGURATION SWITCH A3861
REFERENCE: .

Performance Test: None
Service Sheet: Al

DESCRIPTION:

Switch A3 Sl is set at the factory for a combination of operating modes (refer to Table 5-6).
Other operating modes are selected by setting the eight switches on A3S1. 7

PROCEDURE:
NOTE

All adjustment procedures assume that A3S1 is set to the
factory setting {unless otherwise specified in the test). If
other procedures are to be performad, set A3S1 to the factory
satting until the procedures are completed, then set A3S1 to
the desired operating mode before putting the instrument
back in service.

1. Refer to Table 5-6 and determine if the factory-selected mode at A3S] is correct for
your application.

2. Set configuration switch A3S1 (Figure 5-1) for the desired operating mode.

3. On the Model 8350A/B, press [INSTR PRESET] to set the instrument into the .
operating mode selected by the configuration switch. \

NOTE

[INSTR PRESET] must be pressed after the configuration
switch A3S81 positions are modified, in order to set the
instrument immediately to the desired operating mode set by
the configuration switch.

CONFIGURATION
SWITGH
A381

Figure 5-1. Configuration Switch A351 Location
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Table 5-6.  Configuration Switch on A3 Digital Interface Board

Description
Switch Number
Plug-In: HP 83592C 1 2 3 3 5 6 3 g
Normal Sweep

Sequential Sweep Only X X X X X X X X
*No RF Power at Power-Up 0 X X X X X X X
Maximum RF Power at Pawer-Up L X X X X x X X
—6 MHz/V FM Sensitivity o A (]) o T B

=20 MHz/¥ FM Sensitivity
. . X X X X 1 X X X
Direct-Coupled FM Modulation (.-20 MHz/V) x X x x 0 x % X
Cross-Over Coupled FM Medulation x x x X X 1 < X
Step Attenuator Option X X X X X 0 X X
No Step Attenuator Option X X X X x " 1 X
AUX OUT Phase Lock X X X X X X 0 X
RF OUTPUT Phase Lock X X X X X X X 1
X X X X X X X 0

NOTE

I = Switch Open = High

0 = Switch Closed = Low (Ground)

x = Don't Care

* With the configuration switch set for an Instrument Preset condition of *RF Power OFF,” bias is removed from
A13 YIG Oscillator. In addition, the Model 8350A/B microptocessor issues a blanking pulse to the Plug-In: L
RFB (Low = RF Blank) biases the madulator on hard, closing off the RF signal path. When RF power is
manually turned on, via the front panel pushbutton, L RFB remains low for a short period to aliow the RF
microcircuit components to reach full capacity before releasing the ALC amplifier. This prevents the ALC loop
from correcting for a large error voltage at initial power up, thus preventing overshoot

A3S81 Factory Setting

Switch No. Position
A3S1
1 0
2 iy} 12 3 465 6 7 8
3 0 A3
4 0 — OPEN=1 BOARD
HE/Nw/m|m| = 0| —CLOSED =0 /

5 (] = -
3 0
7 *
8 0 B = DEPRESSED SWITCH POSITION

**1""if Opt. 002 installed ; “0™ if Opt. 002

not installed.
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5-14.
REFERENCE:

Performance Test: Paragraph 4-13
Service Sheet: A8

DESCRIPTION:

=10 VOLT REFERENCE ON A8 YO DRIVER

Model 83592C

The —10 volt source on the A8 YO Driver board is used as a reference voltage for the DACs
on the A4 ALC, the A6 Sweep Control, the A7 YTM/YTF Driver, and the AR YO Driver
boards. The —10 volt reference output voltage is set by the potentiometer ASR44 (—10V)

while monitoring ASTP12.

ABR44 ABTM ABTP12
—10V  GND ANLG —10V REF

(=]

ok

i M EIF
CITTITYYY
-----

)

=

o —c ]

CRNCE - R vy e EEEEEEEEIEE!EE

T B B EIE]I =86 B

eiz|mE (R,
Coe] _,®

E%) T DI OF

= O

unanunuuuuuguuunnuunum_

Figure 5-2. —I0V Reference Adjustment Locations
EQUIPMENT:
Digital Voltmeter (DVM) . ... ... i e HP 3456A
Sweep Oscillator. .. ... ... e HP 8350A/B
PROCEDURE:

1. Connect the DVM to ARTP12 (—10V) with reference to ARTP1 (GND ANLG).

2. Adjust ASR44 (—10V) for a DVM reading of —10 £ 0.001 Vdc. Refer to Figure 5-2 for
the locations of ABR44 and A8TP12.




Model 83592C Adjustments

5-15. SWEEP CONTROL ADJUSTMENTS
. REFERENCE:

Performance Test Paragraph 4-13
Service sheet: A6

DESCRIPTION:

With the tuning voltage (VTUNE) set to +10 V (CW frequency of 20.0 GHz), the TV Buffer
is set for unity gain, and the DAC CAL adjustment is set to equalize the Bandswitch
Comparator DAC and TV Buffer inputs to the Variable Gain Amplifier (the DAC CAL is
set for OV at A6TP4). The —10V OQFFSET adjustment is set to offset the Vanable Gain
Amplifier output by —10V. The gain of the Variable Gain Amplifier is calibrated at the low
end of each frequency band. The Model §3592C is then swept across its full frequency range
and the Switch Point adjust A6R37 (SP) is adjusted to set the bandswitch points.

OSCILLOSCOPE

AGTPS (VTUNE] = —
ABTP1Q (VTUNE RET)
SWEEP

. QSCILLATOR
——
=

d

S50 e | PLUG-N
oy

SWEEP OUTPUT

Figure 5-3.  Sweep Control Adjustments Test Setup

EQUIPMENT:
Digital Voltmeter. . ........ ... . . it HP 3456A
Oscilloscope . ..o e e HP 1740A
L T HP 10008B
Sweep Oscillator. ..., e e HP 3350A/B
PROCEDURE:

1. Ensure that the A3Sl position 1 switch in in the OPEN (up) position. Refer to
paragraph 5-13 for instructions on setting A3Sl.

2. Set up the equipment as shown in Figure 5-3 with the DVM connected to AGTPY

. (VTUNE) and the DVM reference probe connected to A6TP10 (VIUNE RET). Do not
connect the Oscilloscope probe yet. Allow the instrument to warm up for one hour,
3. On the Model 8350A/B, press [INSTR PRESET] [CW] [2] [0] [GHz] [VERNIER].

5-11
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6-15. SWEEP CONTROL ADJUSTMENTS (Cont'd)

4,

10.

Ll
12.

13.
14,
15.

16,

17,
18.

19.

20.
2L

5-12

Adjust the Model 8350A/B FREQ VERNIER for a DVM reading of 10 + 0.001
Vdc.

NOTE

The following voltage measurement procedures on the A6
Sweep Control board are made with the DVM reference probe
connected to ABTP1 (which is electrically the same as
motherboard ground).

Connect the DVM to A6TPS and adjust A6R16 (TV GAIN) for a DVM reading of —10
=+ 0.001 Vdc. Refer to Figure 5-4 for sweep control adjustment locations.

Connect the DVM to A6TP4 and adjust A6R21 (DAC CAL) for a DVM reading of 0 +
0.001 Vdc.

Connect the DVM to A6TP8 (BVTUNE) and adjust A6R34 for a DVM reading of —10
+ 0.001 Vde.

On the Model 8350A/B, press [CW] [1] [3] [} [5] [GHz].

Connect the DVM to A6TP5 and adjust the Model 8350A/B FREQ VERNIER control
for a DVM reading of —6.74837 £ 0.00005 Vdc.

Connect the DVM to A6TP8 and adjust A6R24 (B3) for a DVM reading of 0 & 0.001
Vde.

On the Model 8350A/B, press [CW] [7] [GHz].

Connect the DVM to A6TPS and adjust the Model 8350A/B FREQ VERNIER control
for a DVM reading of —3.49675 %+ 0.00005 Vdc.

Connect the DVM to A6TP8 and adjust A6R26 (B2) for a DVM reading of 0.001 Vdc.
On the Model 8350A/B, press [CW] [2] [.] [4] [GHz].

Connect the DVM to A6TPS and adjust the Model 8350A/B FREQ VERNIER control
for a DVM reading of 1.19560 % 0.00005.

Connect the DVM to A6TP8 and adjust A6R28 (B1) for a DVM reading of 0 + 0.001
Ydc. ;

On the Model 8350A/B, press [CW] [1] [0] [MHz].

Connect the DVM to A6TPS and adjust the Model 8350A/B FREQ VERNIER control
for a DVM reading of 0 & 0.00005 Vdc.

Connect the DVM to A6TP8 and adjust A6R30 (B0) for a DVM reading of 0 £ 0.001
Vdc.

On the 8350A/B, press {INSTR PRESET].

Connect the Oscilloscope probe to AGTPS. Set the Oscilloscope as follows:

Mode. ... ..o AvsB
Vertical Sensitivity. ... ... i 0.5 V/DIV
Couplin g . oo e DC

Model 83592C




Model 83592C

5-15. SWEEP CONTROL ADJUSTMENTS (Cont'd)

A6

ABRA7 ASR24  AGR28
SP B1

Adjustments

AGR16
TV GAIN

e El:.

EE

EI@

W

g
®
®)
)

.

ABTM

GND ANLG

ABR34 ABR21 | ABA26 , ABA20
—10V OFFSET “CAL B2 B0

=] = l-
~5 FGEEg = 1@'5 = ] EBE o) [
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Figure 5-4.  Sweep Control Adjustment Locations
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5-15. SWEEP CONTROL ADJUSTMENTS (Cont'd)

22, Adjust the Oscilloscope vertical position control to set the top of the first full 0 to —10 .
volt sweep ramp on the centerline as shown in Figure 5-5.

23. Adjust AGR37 (SP) to bring the tops of the remaining 0 to —10 volt sweep ramps to the
center graticule as shown in Figure 5-5.

24. Reset A3S1 to the closed (down) position before continuing with the adjustment

procedures.
Adijust pscilloscope vertical position Adjust ABR37 {SP) to level the
to sot tap of first ramp to 0 Vde tops of all ramps to 0 Vdc
ITTTJATTI T IV R I T T T rT I v enTig LRARALLREARARAL A R RS SRR E AR R AR A AT L~
- + = L
P - - x
0Vde fHHHHHH H+H ' 0 Ve HH-HHH R e

I
SWRIRN R T AR N

il\ INENREN NN Ill.:llll fllll\ Litsdllll
Sweep Mode: Avs. B

Vertical Sensitivity = 0.5 V/0tV

+HH-H

llllL.J-l-‘-"
|1

piidnee st ey padnna oy lanpnlinpalngl
. E . .
D blaaaaloraadsaatauesdoaaaloggligg

LLL|
,,"_'_.--
.

Figure 5-5. Sweep Control Adjustment Waveforms
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5-16. YO AND YTM/YTF DAC CALIBRATION
REFERENCE:

Performance Test: Paragraph 4-13
Service Sheet: A7 and AR

DESCRIPTION:

The Model 8350A/B is set for a CW frequency of 20.0 GHz and then fine-tuned for a tuning
voltage (VIUNE) of +10V. The Hex Data Write feature of the Model 8350A/B is used to
load each DAC with either all ones or all zeros. The A8 YO Driver is adjusted first With
both the Scaled Voltage Tune and Offset DACs loaded with all zeros, the YO Collector
output is monitored and the +20V Tracking Amplifier ZRO adjustment is set Each DAC is
then loaded with all ones and the respective Offset or Gain adjustment is set. The A7 YITM/
YTF Driver is adjusted the same way. The Model 8350A/B is then set into the Swept CW
mode and the Delay Compensation circuits on both A7 and A8 are adjusted for 0V
output

ABTPS (Y0 COLLECTOR)
ATTPA (+20¥ FREQ REF}

SWEEP
OSCILLATOR

v DIGITAL VOLTMETER

AF
oao (| PLUG.IN

Figure 5-6. YO and YIM/YTF DAC Calibration Adjustment Locations

EQUIPMENT:
Digital Voltmeter. . ... .. ...ttt i, HP 3456A
Sweep Oscillator. .. ... i HP 8350A/B
PROCEDURE:

1. Connect the equipment as shown in Figure 5-6. First connect the DVM to A6TP9 (VTUNE)
and the reference probe to A6TP10 (VTUNE RET). Refer to Figure 5-7 for test point and
adjustment locations. Allow the RF Plug-In to warm up for one hour.

2. On the Model 8350A/B, press [INSTR PRESET] [CW] [2] [0] [GHz].
3. Adjust the Model 8350A/B FREQ VERNIER for a DVM reading of 10 % 0.001 Vdc.

4. Float the ground on the DVM. Connect the DVM to A8TP6 (YO COLLECTOR) with
the reference probe connected to A7TP8 (++20V FREQ REF).
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Model 83592C
5-16. YO AND YTM/YTF DAC CALIBRATION (Cont'd)

A7 -

ATTP8
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Figure 5-7. YO and YTM/YTF DAC Calibration Adjustment Locations




Model 83592C

5-16. YO AND YTM/YTF DAC CALIBRATION {Cont'd)

10.

—_— . —— DATAENTRY
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Figure 5-8.  Front Panel Hexadecimal Entry Keys

Adjustments

Use the Hex Data Write feature to write all zeros to both DACs on the A8 YO

Driver

[SHIFT] [0] [0]
[2] [GHz] [8] [0]
[M2]

[0]1[0]

- [0] [0]
- [0][0]
& [0] [0]

Enter Hex Data command

Address Location 2C80

Hex Data Write

Enter hex data 00

Increment address to 2C81 and write 00
Increment address to 2C82 and write 00
Increment address to 2C83 and write 00

Adjust ASR22 (ZRO) for a DVM reading of —7.000 + 0,001 Vdc.

Use the Hex Data Write feature to write zeros to the Scaled Voltage Tune DAC and
ones to the Offset DAC as follows:

b i o
[0] [BKSP]
- [0] [F]
& [0] [F]
- [0] [F]

Decrement address to 2C80

Enter hex data OF

Increment address to 2C81 and write OF
Increment address to 2C82 and write OF
Increment address to 2C83 and write OF

Adjust A8R24 (OFS) for a DVM reading of —20.000 X 0.001 Vdc.

Use the Hex Data Write feature to write ones to the Scaled Voltage Tune DAC and
zeros to the Offset DAC as follows:

- [F] [0]

Decrement address to 2C80

Enter hex data FO

Increment address to 2C81 and write FO
Increment address to 2C82 and write FO
Increment address to 2C83 and write FO

Adjust AZR19 (GAIN) for a DVM reading of —26.500 + 0.001 Vdc.

5-17




Adjustments Model 83592C

6-16. YO AND YTM/YTF DAC CALIBRATION (Cont'd)

11. Use the Hex Data Write feature to write all zeros to both DACs on the A7 YTM/YTF
Driver as follows:

. Increment address to 2CER
[01[0] Enter hex data 00
4 [C] [0] Increment address to 2C8&9 and write 00
£ [0] [0] Increment address to 2C8A and write 00
4 [0][0] Increment address to 2C8B and write 00

12, Set the front panel FILTER PEAK potentiometer to its mid-range. Connect the DVM
to A7TP10 (YTF SOURCE) with the reference probe at A8TP1 (GND ANLG). The
DVM should read 0.000 £ 0.0001. If not, adjust the FILTER PEAK potentiometer.

13. Use the Hex Data Write feature to write zeros to the Scaled Voltage Tune DAC and
ones to the Offsct DAC as follows:

bl e Decrement address to 2C88

[0] [BKSP] Enter hex data OF

&[0] [F] Increment address to 2C89 and write OF
4[0] [F] Increment address to 2C8A and write OF
0] [F] Increment address to 2C8B and write OF

14. Connect the DVM to ATTP3 (reference probe at ASTPI). Adjust A7R?4 (OFS) for a
DVM reading of —10.4583 % 0.001 Vdc

15. Connect the DVM to A7TP10 (with the reference probe still at ASTP1). Adjust A7R85
{YTF OFS) for a DVM reading of —10.4583 % 0.001 Vdc.

16. Use the Hex Data Write feature to write ones to the Scaled Volgate Tune DAC and
zeros to the Offset DAC as follows:

- Decrement address to 2C88

[BKSP] [0] Enter hex data FO

-[F] [0] Increment address to 2C89 and write F)
4 [F][0] Increment address to 2C8A and write F)
#[F] [0] Increment address to 2C8B and write FO

17.  Connect the DVM to A7TP3. Adjust A7R19 (GAIN) for a DVM reading of ~4.1212 +
0.001 Vdc.

18. Connect the DVM to A7TP10. Adjust A7TR83 (YTF GAIN) for a DVM reading of
—4.1212 £+ 0,001 Vdc.

19.  On the Model 8350A/B, press [INSTR PRESET] [SHIFT] [CW].

20. Connect the DVM to A7TP4 with reference to A§TP1 (GND ANLG).
21. Adjust A7R18 (Z) for a DVM reading of 0.000 % 0.001 Vdc.

22, Connect the DVM to A8TP9 with reference to ASTP1 (GND ANLG).
23, Adjust AZRIB (Z) for a DVM reading of 0.000 £ 0.001 Vdc.




Model 83592C Adjustments

5-17. FREQUENCY ACCURACY
. REFERENCE:

Performance Test: Paragraph 4-13
Service Sheet: A8

DESCRIPTION:

The Model 83592C CW frequency is set first at the low end and then at the high end of Band
2, Special calibration modes are used for this procedure (SHIFT 90 for the low end of Band
2 and SHIFT 91 for the high end of Band 2). When the output frequency matches the front
panel frequency display, the calibration switches on the YO Driver board A8 are set for the
appropriate correction factor. A8Sl1 calibrates the lower portion of the band and A8S2
calibrates the high portion of the band.

RF FREQUENCY

SWEEP
OSCILLATOR PLUG-IN COUNTER

AUX
QUTPUT

. 1048
ATTERUATOR

{T—

Figure 5-9.  Frequency Accuracy Test Setup

EQUIPMENT:
Frequency Coumter ... i i HP 5343A
10 dB AMenUator. . . ... o.vee i it HP 84918 Option 010
Sweep Oscillator. .. ... HP 8350A/B
PROCEDURE:

1. Connect the equipment as shown in Figure 5-9 with the Frequency Counter connected
to the 83592C rear-panel AUX OUTPUT connector through the 10 dB attenuator.
Allow the equipment to warm up for one hour.

Adjust the Model 83592C [FREQ CAL] control to the center of its mechanical range.
On the Model 8350A/B press [INSTR PRESET] [CW] [6] [.] [9] [GHz] [SAVE] [1].
On the Model 8350A/B, press [CW] [1] [3] [.] [5] [GHz] [SAVE] [2].

On the HP 5343A Frequency Counter, press [SET] [.] [2] [ENTER]. This sets the
. Frequency Counter in a mode which displays twice the input frequency. This step is

necessary to compensate for the frequency of the rear-panel AUX QUTPUT (which is
the YO fundamental frequency, approximately half of the Model 8350A/B displayed
frequency in Band 2).

S
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5-17. FREQUENCY ACCURACY (Cont'd)

Low End Frequency Calibration

6.

10.

On the Model 8330A/B, press [RECALL] [1]. The Model 8350A/B FREQUENCY
display should show 6.900 GHz

On the Model 8350A/B, press [SHIFT] [9] [0] to select the low end frequency
calibration mode. '

Adjust the Model 83592C POWER control if necessary to display 6.900 = 0.003 GHz on
the Frequency Counter.

Set switch A8S1 for the hexadecimal value displayed in the Model 83592C POWER
display. Refer to Figure 5-10 for the location of the frequency calibration switches.
Refer to Figure 5-11 for an illustration of the calibration switch configuration.

On the Model 8350A/B, press [INSTR PRESET] [RECALL] [1]. Verify that the
Frequency Counter reads 6.900 x 0.010 GHz

High End Frequency Calibration

11

12.

13.

14.

15.

16.

On the Model 8350A/B, press [RECALL] [2].The Model 8350A/B FREQUENCY
display should show 13.500 GHz.

On the Model 8350A/B, press [SHIFT] [9] [1] to select the high end frequency
calibration mode.

Adjust the Model 83592C POWER control if necessary to display 13.500 + 0.003 GHz
on the Frequency Counter.

Set switch A8S2 for the value displayed in the Modet 83592C POWER display in the
manner described in step 9.

On the Model 8350A/B, press [INSTR PRESET] [RECALL] [2]. Verify that the
Frequency Counter reads 13.500 £ 0.010 GHz

On the Model 8350A/B, press [RECALL] [1]. Manually adjust the Model 8350A/B
FREQUENCY control across Band 2 (69 to 13.5 GHz) and check for Frequency
Counter readings which correspond to the displayed Model 81350A/B FREQUENCY
display reading 10 MHz. If necessary repeat steps 6 through 15.

Model 83592C




Model 83592C Adjustments

5-17. FREQUENCY ACCURACY {Cont'd)

GAIN
A8S2

OFFSET
A8S1

Figure 5-10.  Frequency Calibration Switch Locations

M5B LSB
! c 5 FRONT PANEL DISPLAY
I f 1
e N7 ™~
zZ 1 8 4 2 1 8 4 2 1

coseoco | | {B{ 0|0 |W|W| B E|H
s 198l r{sfs]ajs 0
TO FRONT OF

v’ A | —* b usan

!

B = DEPRESSED SWITCH POSITION

Figure 5-11.  A8S1 and A8S2 Frequency Calibration Switch Configuration
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5-18. YO RETRACE COMPENSATION
REFERENCE:

Performance Test: Paragraph 4-13
Service Sheet: A8

DESCRIPTION:

During sweep retrace and at each bandswitch point, the YO frequency is forced to the
required beginning frequency of the next band by the retrace compensation circuit. This
circuit is adjusted to maximize the YO frequency settling time before the next band is swept.
An external Frequency Meter is set to the YO frequency for the start of the next band The
width of the Frequency Meter pip corresponds to the length of time the YO has settled at the
correct start frequency.

SWEEP RF
DSCILLATOR  PLUG-N 0SCILLOSEOPE
{G 27 gz
Js
SWEEP ‘rAlJK | Q%70 F o i
QuTPUT OUTPUT o Q2
FREQUENCY METER
CH. A CH.8
CRYSTAL
OETECTOR
Figure 3-12. YO Retrace Compensation Test Setup
EQUIPMENT:
L LT T T o= HP 1740A
Crystal Detector. . .. ..o e HP 8470B
Frequency Meter (3.7 t0 124 GHz) .. ... ... i HP 537A
Frequency Meter (096 t0 42 GHz) ...... ...ttt i i i iaaens HP 536A
Sweep Oscillator . . ...t e e HP 8350A/B
PROCEDURE:

NOTE

This procedure requires that A3S1 is set to the factory-set
position. Refer to Table 5-6.

l. Connect the equipment as shown in Figure 5-12 with the Oscilloscope connected
through the Detector and the HP 336A Frequency Meter to the Model 83592C rear-
panel AUX OUTPUT. On the Model 8350A/B, press [INSTR PRESET], [RF BLANK].
Allow the equipment to warm up for one hour.

Model 83592C




Model 83392C Adjustments

5-18. YO RETRACE COMPENSATION (Cont'd)

. 2. Set the Oscilloscope controls as follows:
Channel B. .. e DC
Channel B Sensitivity. .. ...ttt 2 V/DIV
Homiz Sweep ... ...t e 5 ms/DIV
Delayed SWeep. . .. oottt i 0.5 ms/DIV
|« CHOP
L £ -2 B
Sweep Mode. .. ... e S MAIN

3. Adjust the vertical sensitivity of Channel A on the Qscilloscope to bring the trace to
center screen.

4. Set the HP 336A Frequency Meter to 3.5 GHz.

5. Use the delayed sweep vernier to set the delayed part of the trace on the bandswitch
point between Band 1 and Band 2 as shown in Figure 5-13.

. AR ARR R AL R R AL R RN AR A RN L RSN RA LN RE AL
s R . e
RETRACE ; :; ;
compensaTioN~ E | | () | § v ETER B
PULSE d — 3 A
E A T
;L VAK! : 1/ 5
Ellll (ARBINETI NI ||||1EI|ll it lllléll Illﬁ

Figure 5-13. YO Retrace Compensation Pulse

6. On the Oscilloscope, switch to delayed sweep and fine-adjust the Frequency Meter to
set the frequency pip near center screen.

7. Start with ASR55 (RTC COMP) fully clockwise, and adjust it for the widest and fiattest
pip while tracking the bandswitch frequency with the Frequency Meter. A well adjusted
retrace compensation pulse is shown in Figure 5-13.

. 8. Select MAIN sweep on the Oscilloscope and adjust the delayed sweep vernier to move
the delayed portion of the sweep to the bandswitch point between Band 2 and Band 3.

9. Replace the HP 536A Frequency Meter with the HP 537A and set it t0 449 GHz
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5-18. YO RETRACE COMPENSATION (Cont'd)

Model 83592C

10. On the Oscﬂloscope, switch to delayed sweep and fine-adjust the Frequency Meter to
set the frequency pip near center screen. If the previous Band 1 to Band 2 adjustment
was made properly, this bandswitch point will look the same. If it does not, repeat steps

5-24

4 through 10 for the best compromise.

ABRS5
ATC COMP

\

—L
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[l
BETEERREE () O () @@
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= = & m.@@

 pETTn

100000 =

Figure 5-14. YO Retrace Compensation Adjustment Location
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5-19. YO DELAY COMPENSATION
. REFERENCE:

Performance Test: Paragraph 4-13
Service Sheet: A8

DESCRIPTION:

This circuit compensates for the delay in the RF sweep output that occurs at fast sweep
speeds. An external Frequency Meter is used to generate a frequency-dependent marker
which is aligned with a tuning ramp-dependent marker generated from the Model 8350A/B
Mainframe. Sweep time is decreased and the delay in the YO is observed as the difference
between the two marker pips.

Delay compensation adjustments are made while observing the shift between the marker
pips at a sweep time of 10 milliseconds (worst case for single-band sweeps). At sweep times
greater than 100 milliseconds, delay should not exceed £ 15 MHz (the difference in
accuracy between CW and Swept Frequency),

POS Z ALANK Z—AXIS INPUT
SWEEP ]
DSCLLATOR & & asTra DIGITAL YOLTMETER b 0SCILLOSCOPE
N . .
Q8- 0 'O 1,0 RF i
O 0 'O ogoes
S5o5E 8 BEEE ;'s*' son | PLUGN
SWEEP RF FREQUENRCY
ouTPUT CUTPYT METER

CRYSTAL
DETECTOR

(1 ¥

Figure 5-15. YO Delay Compensation Test Setup

EQUIPMENT:
Digital Voltmeter. . ... ...ttt i HP 3456A
OsCilloSCOPE ..ottt e e HP 1740A
Frequency Meter (3.7 t0 124 GHz) ...........ciiiiiiiiinnernnns HP 537A
Frequency Meter (12410 18 GHz) ........ ... ... iiinnnn. HP P532A
Crystal Detector. .. ...cir it i et e et e, HP 8470B
Sweep Oscillator. . ..ot e e e HP 8350A/B

PROCEDURE:

. NOTE

This procedure requires that A381 is set to the factory-set position.
Refer to Table 5-6.
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5-19. YO DELAY COMPENSATION (Cont'd)

1.

10.
11.

12.

3.

14.

15.

16.

Connect the equipment as shown in Figure 5-15, using the HP 537A Frequency Meter,
On the Model 8350A/B, press [INSTR PRESET] and allow the equipment to warm up
for one hour.

Set the Oscilloscope for A vs B sweep mode to obtain a display of amplitude versus
frequency.

On the Model 8350A/B, press [CW].
Measure and note the voltage at ASTPY.
On the Model 8350A/B, press [CF] [AF] [0] [MHz].

Adjust ASRI18 (Z) for a DVM reading equal to the voltage noted in step 4. Remove the
DVM test leads.

On the Model §350A/B enter the front panel data as follows:

[INSTR PRESET]

[START] [6] [.] [9] [GHz]
STOP] [1] [3] [.] [5) [GHz]
[SWEEP TIME] [1] [0] [ms]
[M1] [7] [.] [2] [GHz]
[AMPTD MKR]

[RF BLANK]

[SAVE] [2]

On the Model 8350A/B, press [SWEEP TIME] [2] [0] [0] [ms] [SAVE] [1].
On the Model 8350A/B, press [M2] [1] [3] [.] [2] [GHz] [SAVE] [3].

On the Model 8350A/B, press [SWEEP TIME] [1] [0] [ms] [SAVE] [4].
On the Model 8350A/B, press [RECALL] [1].

Expand the Oscilloscope trace at the marker by centering the marker on the screen and
then setting the Oscilloscope for a magnified horizontal trace. Set the HP 537A
Frequency Meter so that the peak of the pip is on the leading edge of the 7.2 GHz
marker.

On the Model 8350A/B, press [RECALL] [2].

Adjust ASRI2 (LO) so that the peak of the HP 537A Frequency Meter pip is on the
leading edge of the marker.

Verify that the delay is accurate by manually adjusting the sweep time from 10 ms to
200 ms. Reset ABR12 (LO) as necessary for the best compromise in overall delay setting
(minimum delay per change in sweep time). The poslition of the 537A Frequency Meter
pip should typically stay within + 15 MHz as read on the Frequency Meter across the
10 ms to 200 ms range.

On the 8350A/B press [RECALL] [3].

Model 83592C
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5-19. YO DELAY COMPENSATION (Cont'd)

. 17. Replace the HP 537A Frequency Meter with HP P532A and set it so that the peak of the
pip is coincident with the leading edge of the 13.2 GHz marker.

18. On the Model 8350A/B, press [RECALL] [4].

19.  Adjust ASR10 (HI) so that the peak of the frequency Meter pip is coincident with the
leading edge of the marker.

20. Verify that the delay is accurate by manually adjusting the sweep time from 10 ms to
200 ms. Reset ASR10 (HI) as necessary for the best compromise in overall delay setting
(minimum delay per change in sweep time). The posiltion of the Frequency Meter pip
should typically stay within = 15 MHz as read on the HP P532A Frequency Meter
across the 10 ms to 200 ms sweep speed range.

A8

ABR12 ASR10 ABR18
ABTP9

N0/

EEEHEEE

i B =L v ) B )
g = ] =

T F IR IO ED H|
F O aE

Bﬂuunuunﬂnnuugununnumgrlm |

Figure 5-16. YO Delay Compensation Adjustment Locations
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5-28

5-20. SLOW SPEED YTM/YTF TO YO TRACKING
REFERENCE:

Performance Test: Paragraph 4-13
Service Sheet A6 and A7

DESCRIPTION:

The Model 83592C is set to Sweep Bands 1, 2 and 3 (2.3 10 20.0 GHz), and the ALC is opened
by selecting the EXT ALC MODE. The FILTER PEAK control on the front panel (YTF
OFFSET) is adjusted to maximize RF output. The SRB Bias for the YI'M is preset and
requires further adjustment according to Paragraph 3-21. Prior to this adjustment, the
OFFSET and GAIN DACS for the YIM and YTF are loaded with the proper correction
factors using SHIFT 92 (OFFSET) and SHIFT 93 (GAIN): the output power is peaked for
each mode, and the appropriate hexadecimal correction factor is entered with the
calibration switches. Once YIM/YTF to YO tracking has been performed, SRD BIAS
(Paragraph 5-21) should be adjusted. If power is below specification, YIM to YO tracking
(Paragraph 5-22) must be performed

POSZ | SWEEP  ap SWEEP | POS 2
BLANK | ouwiN D_\
— o
and RF s
ca === || pLYG.IN 8
a
SWEEP RE
OSCILLATOR ouTAUT
10 dB
ATTENUATOR DETECTOR
-{ T =

Figure 5-17. Slow Speed YTM/YTF to YO Tracking Test Setup

EQUIPMENT:
Swept Amplitude Analyzer . ... i e HP 8756A
|0 Tt HP 11664B
10 dB AHenuator. . ..ttt ittt ittt e HP 8493C-010
Sweep Osclllator. . . ..o o e e HP 8350A/B
Extender Board . ... it i e e HP 08350-60031




Model 833592C Adjustments

5-20. SLOW SPEED YTM/YTF TRACKING (Cont'd)
. PROCEDURE:

1. Connect the equipment as shown in Figure 5-17 with the Model 83592C A6 Sweep
Control Board on tan extender. Allow the equipment to warm up for one hour.

2. On the Model 8350A/B, press [INSTR PRESET], [START] [2] [.] [3] [GHZ]
[SWEEP TIME] [2] [0] [0] [ms], [L/7MOD] . On the Model 83592C, press ALC
MODE [EXT]. The unleveled lamp should be lit. Press [SAVE] [1].

3. Select 5 dB/DIV display resolution on the HP 8756A and center the display. Turn off
Channel 2.

4. Adjust the FILTER PEAK to maximize the lowest power point as viewed on the Model
8756A. If the output is within specification, go to paragraph 5-21. Otherwise continue
Oon.

NOTE
This procedure requires that A3S1 be set to the factory set
position. Refer to Table 5-6.

NOTE

During this adjustment, a localized drop in power may occur.
This drop in powaer is due to the YTM being overdriven and is
called squegging. Adjustment of the diode bias for Bands 2

. and 3 will eliminate diode squegging. If squagging occurs in
Band 2, adjust AGR68 and A6R73. If it occurs in Band 3,
adjust AGR69 and AGR74.

5. Preset AGR63 (3HL) to mid-range. Refer to Figure 5-18 for adjustment locations.

6. Preset A6R78 (T) and A6RI12 (C) one quarter turn from the full counterclockwise
position.

7. On the Model 8350A/B, press [SHIFT] [9] [2] to enable the OFFSET DAC subroutine.
Using the Model 83592C POWER control, peak the low portion of the trace.

8. Enter the number displayed on the Model 83592C POWER DISPLAY into A7S1 as
shown in Figure 5-20. Refer to Figure 5-19 for the switch location.

9. On the Model 8350A/B, press [SHIFT] [9] [3] to enable the GAIN DAC subroutine,
Using the Model 83592C POWER control, peak the middle and high positions of the
trace.

10.  Enter the number displayed on the Model 83592C POWER display into A7S2 as shown
in Figure 5-20. Refer to Figure 5-19 for the switch location.

11. Repeat steps 7-10 until maximum power output is obtained.

12. On the Model 8350A/B, press [INSTR PRESET] so that the new calibration data will
. be entered from the current switch settings.

13. If the output is within specification, go to STEP 15 to peak Band 1. Otherwise continue
on with the YTF adjustment
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5-20. SLOW SPEED YTM/YTF TO YO TRACKING {Cont'd)

e o
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Figure 5-18.  Slow Speed YIM/YTF to YO Tracking Adjustment Locations
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Model 83392C Adjustments

5-20. SLOW SPEED YTM/YTF TO YO TRACKING (Cont'd)

. 14. On the Model 8350A/B, press [RECALL] [1]. On A7 adjust R207 (YTF OFFSET) to
peak the lower portion of the trace.

15. On A7 adjust R202 (YTF GAIN) to peak the middle and high portions of the trace.
16. Repeat steps 14 and 15 until maximum power output is obtained

17.1f the output power is within specification, peak Band 1 as explained in the following
steps. Otherwise, go to Paragraph 5-21.

18.  On the Model 8350A/B, press [STOP] [7] [GHz], [L[" MOD]. On the Model 83592C,
press ALC MODE [EXT].

19. Adjust A7R51 (Bl OFS) and A7R76 (Bl GAIN) to maximize the minimum power
points of the Band 1 displayed trace.
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5-20. SLOW SPEED YTM/YTF TO YO TRACKING {Cont’d)

OFFSET
A751

FRONT

Figure 5-19.  YIM/YTF to YO Tracking Calibration Switch Locations

MSB LSB

| Cc 5 FRONT PANEL DISPLAY

ceoseocor | | |8 W | (W [B|W]8
R FIDE 4|3 0

< AT

!/
@ - DEPRESSED SWITCH POSITION

l TO FRONT OF
PLUG-IN

Figure 5-20. YTM/YTF to YO Tracking Calibration Switch Configuration
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5-21. SRD BIAS
REFERENCE:

Performance Test: Paragraphs 4-17, 4-19
Service Sheet: A4 and A6

The High Power SRD Bias is set by peaking the HP 8756A displayed trace with A6R68 (2H)
and A6R73 (2L) in Band 2, A6R69 (3H) and A6R74 (3L) in Band 3.

The Low and Mid Power SRD Bias is adjusted by inserting a voltage source through a 1
kOhm current-limiting resistor into the MOD 1 signal path in place of the A4 ALC board
output With the Model 83592C at maximum RF output power level, the voltage is increased
(from a starting point of 0.6 Vdc to a maximum of 5.0 Vdc) to set the RF output to a point
just above the noise level of the HP 8756A. At this point, A6R63 (3HL) is adjusted until
minimum slope is obtained on an Oscilloscope display, and A6R12 (C) is adjusted to peak
the pawer in Bands 2, and 3. The voltage from the Power Supply is decreased until the
display on the HP 8756A reaches a point halfway between full RF out and the previous
point A6R78 (T) is adjusted to optimize the power at this intermediate point. The Power
Supply is then removed.

EQUIPMENT:
Swept Amplitude Analyzer ................ .. HP 8756A
Detectors (2). .. ..i v e HP 11664B
6 dB AfEnUAtOr. ... oo HP 8493C-006
10 dB Attenuator. . . ... HP 8493C-010
20dB Attenuator. . .......... ... HP 8493C-020
Directional Coupler .................................. ... HP 0955-0125
Power Supply .. ... HP 6214A
Low Pass Filter (68 GHz) .................... .. 000, HP 11684A
Oscilloscope . ... i HP 1740A
ExtenderBoard .....................ooo i HP 08350-60031
Sweep Oscillator. .. ..... ... ... . ... .. .. HP 8350A/B
L KOhm ReSistor ..o HP 0757-0280

PROCEDURE:

NOTE

Tumn the Model 8350A/B LINE power OFF when removing or
installing PC boards.

NOTE

This procedure requires that A3581 is set to the factory-set position
{refer to Table 5-6).

High Power SRD Bias
1. Connect the equipment as shown in Figure 3-17 with the Model 83592C A6 Sweep
Control board on an extender. With the LINE power OFF, remove the Model 83592C
A4 ALC board. Connect the HP 8756A MODULATOR DRIVE output to the Model
83592C rear-panel PULSE IN connector. :

2. Allow the equipment to warm up for one hour.

Adjustments
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5-21. SRD BIAS (Cont'd)

Model 83592C

MODULATOR
DRIVE

SWEEP
GUTAN PULSE
L3
hEEP POS Z SWEEF
OSCILLATCR '
OSCILLSCOPE o 7 axiseLank § yPOSZBLANK j‘-mm POWER SUPPLY | HLANK &
0 i :
O !
oo 1o
-« § oo o Doy SWEEP RE
A 8 OUTPUT ouTPUT SWEPT A
AMPLITUDE
ANALYZER
AGTPY 10 dB
ATTENUATOR DETECTOR
- —f =
Figure 5-21. SRD Bias Adjustment Test Setup
A6
ABR73  AGR68 A6R74 A6R69 AGFITB
2L 24
ABRG3
3JHL

Ae12 pd

Figure 5-22. SRD Bias Adjustment Locations
5-34




Model 83592C Adjustments

5-21. SRD BIAS (Cont'd)

. 3. On the Model 8350A/B press [INSTR PRESET] [START] [7] [GHz] [SWEEP TIME]
[2] [0] [0] {ms].

4. Set the HP 8756A display resolution for 5 dB/DIV and center the display.

5. Adjust A6R73 (2L) and A6R68 (2H) until Band 2 is at maximum power across the
band A6R73 adjusts the low frequency end of Band 2 and A6R68 adjusts the high end.
Refer to Figure 5-22 for adjustment locations.

6. Adjust A6R74 (3L) and A6R69 (3H) until Band 3 is at maximum power across the
band. A6R74 adjusts the low frequency end of Band 3 and A6R69 adjusts the high
end

7. Repeat steps 5 and 6 in order to obtain optimum power across the display.

8. Check the YO to YTM/YTF tracking to ensure it has not changed (refer to paragraph
5-19). If retracking is necessary, adjust A6R68, R69, R70, R73, R74, and R75 as
necessary to eliminate any squegging that may have occurred.

Low and Mid Power SRD Bias

9. Set up the equipment as shown in Figure 5-21, with a I kOhm resistor connected to
AG6PI1-6 (reference to ground). Remove the Model 83592C A4 ALC board Connect the
HP 8756A Swept Amplitude Analyzer MODULATOR DRIVE output to the Model
. 83592C rear-panel PULSE IN connector,

10.  Allow the equipment to warm up for one hour.

11. On the Model 8350A/B, press [INSTR PRESET] [START] [7] [GHz] [SWEEP TIME]
[2] [0] [O] [ms].

12, Set the HP 8756A display resolution for 10 dB/DIV and adjust the display to the top
graticule. On the Oscilloscope, select A vs B, set Channel 1 t0.5 V/DIV, set Channel 2
to 1 V/DIV, and DC-couple Channels | and 2.

13. On the HP 8756A, select the R DISPLAY and note the position of the trace. This is the
noise floor of the HP 8756A. Return to the A DISPLAY.

14.  Set the Power Supply voltage at.6 Vdc and increase the voltage until the lowest point of
the HP 8756A display is 10 dB above the noise floor (do not exceed 5 Ydc).

15. Monitor AGTP3 with the Oscilloscope and adjust A6R63 until minimum slope (flat
display) is obtained.

16. Monitor the HP 8756A display and adjust A6R12 until optimum power is obtained for
Bands 2 and 3

17. Reduce the Power Supply voltage until the power displayed on the HP 8756A rises to a
level approximately halfway between maximum power output (0 volts from the Power

. Supply) and the previous point.

18.  Adjust A6R78 to optimize the power in Bands 2 and 3 at this intermediate power
level
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5-22. SLOW SPEED YTM TO YO TRACKING
REFERENCE:

Performance Test: Paragraph 4-13
Service Sheet: A6 and A7

DESCRIPTION:

If adjustment of the front panel FILTER PEAK, correction factors for the YTM/YTF
OFFSET and GAIN DACS, potentiometers for the YIF OFFSET and GAIN, and SRD
BIAS does not move the output to within specification, it will be necessary to break the
connection between the YTM and YTF, track the YIM to the YO, and then track the YTF to
the YTM, this technique is also necessary if either the YTM or YTF is replaced. This section
also includes YTM delay compensation which is necessary after the YITM is tracked to the
YO.

POSZ | SWEEP  ap SWEEP ] POS 2
BLANK | OUT/N

g SWEPT
] AMPLITUDE
a ANALYZER
SWEEP
OSCILLATOR QUTPUT
10d8
ATTENUATOR DETECTOR
- o

Figure 5-23.  Slow Speed YIM to YO Tracking Test Setup

EQUIPMENT:
Swept Amplitude Analyzer ........... ... i, HP 8756A
7T L o HP 11664B
10 dB AttenUALOT. . ..o v i e e e HP 8493C-010
Sweep Oscillator. .. ...t e i e HP 8350A/B
Extender Board .. ... ... .ttt irniananaanenans HP 08350-60031
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5-22. SLOW SPEED YTM TO YO TRACKING {Cont'd)
. PROCEDURE:
YTM To YO Tracking
NOTE

This procedure requires that A3S1 is set to the factory-set
position. Refer to Table 5-6.

NOTE

During this adjustment, a localized drop in power may occur.
This drop in power is due to the YTM being overdriven and is
called squegging. If squegging occurs in Band 2, adjust
AB6R68 and R73 to eliminate the squegging and to maximize
power across the band. if squegging occurs in Band 3, adjust
ABR69 and R74.

1. Connect equipment as shown in Figufe 5-23 with the Model 83592C A7 Sweep Control
board on an extender. Allow the equipment to warm up for one hour.

2. On the Model 8350A/B, press [INSTR PRESET], [START] [2] [.] [3] [GHz],
. [SWEEP TIME] [2] [0] [0] [ms], [L"MOD]. On the Model 83592C, press ALC
MODE [EXT]. Press [SAVE] [1]. The unleveled lamp should be lit

3. Disconnect W34 from the YTM (refer to Figure 5-24), Connect the service extension
cable 83525-20013 to the YTM. Connect the HP 11664B detector to the cable through an

adapter.
A20
YTF (not visible)
A12 W34
. YTM YTM TO YTF

Figure 5-24.  YTM/YTF Component Location Diagram
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5-22. SLOW SPEED YTM TO YO TRACKING (Cont'd)

10.

11.

NOTE

If the YTM is being replaced R200 must also be replaced.
Place A7 on an extender board. Press [SHIFT] [9] [2] and set
the plug-in display to 200 using the POWER control knob.
Press [SHIFT] [9] [3] and set the plug-in display to 300 using
the POWER CONTROL knob. Connect a 5600 ohm potenti-
ometer in series with a 40 ohm resistor, between TP3 and
ground. While viewing tha YTM output on the HP 8756A,
adjust the 500 ohm potentiometer to obtain maximum power
across the full band. Remove both resistors and measure the
resistance of the series pair. Replace R200 by a 3 watt
resistor closest to this measured value. Refer to Figure 5-25
for adjustment locations.

Preset A6R63 (3HL) to mid range. Refer to Figure 5-25 for adjustment locations.

Preset AOR78 (T) and A6RI2 (C) one quarler turn from the full counterclockwise
position

Select 5 dB/DIV display resolution on the HP 8756A and center the display.

On the Model 8350A/B, press [SHIFT] [9] {2] to enable the OFFSET DAC subroutine.
Using the Model 83592C POWER control, peak the low portion of the trace. Record the
“number” displayed on the Model 83592C POWER display.

On the Model 8350A/B, press [SHIFT] [9] [3] to enable the GAIN DAC subroutine.
Using the Model 83592C POWER control, peak the middle and upper portions of the
trace. Record the “number” displayed on the Model 83592C POWER display.

Repeat setps 4 to 7 until maximum power output is obtained. Enter the OFFSET DAC
“number” into A7S1. Enter the GAIN DAC “number” into A7S2. Switch locations are
shown in Figure 5-26. Switch configurations are shown in Figure 5-27.

On the Model 8350A/B, press [INSTR PRESET)] so that the new calibration data will
be entered from the current switch settings. The YIM is now tracking the YO.

The SRD bias should now be adjusted. Refer to section 5-21.

¥YTM Delay Compensation

12

13.

14,

13,

16.

YTM delay compensation will now be performed The equipment should be connected
as in Figure 3-28. Do not connect the BNC cable between the Model 8350A/B rear
panel POS Z BLANK and the HP 8755 Aux C connector. Preset ATR45 (SEQ TC) fully
counterclockwise. Refer to Figure 5-25 for adjustment locations.

On the Model 8350A/B and Model 83592C, press [INSTR PRESET] [LI"MOD] ALC
MODE [EXT] [SAVE] [1] [SWEEP TIME] [0] [.] [5] [s] [SAVE] [2].

Press [RECALL] [1]. Adjust A7R45 (SEQ TC) for the highest power with the best
defined (brightest) bandswitch points between Band 2 and Band 3.

Connect a BNC cable from the Model 8350A/B rear panel POS Z BLANK connectorto -

the HP 8755 rear panel AUX C connector.
Adjust ATR43 (SEQ LO) for maximum power at the beginning of Band 2.
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5-22. SLOW SPEED YTM TO YO TRACKING (Cont'd)

A6

AGR73  AGR6B AGR74 ABRGS
2L 2H 3L 3H

N

ABR78
T

b
B [
] E
a

AGR63 ]

i O =
T . @EQ
B© z
i i
= Se F=
psriz ] e EB&f =) T @Dﬂ
c

e - f ) l! I
- o
d1t JUL LU

A7

ATRT8 A7 R4S

B1 GAIN SEQ
A7R46

SGL TC

ATRIO
SGL A \7a12

ATR31
B1 OFS

'
ATRA2
ssu HI SGL L0
ATR105
YTF DLY

L
(53]

ATR43
SEQ LO

A7R55
RTC COMP

Figure 5-25.  Slow Speed YTM to YO Tracking Adjustment and Test Point Locations

| . ATR202
m‘ﬂ -o VIF DFFSET
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5-22. SLOW SPEED YTM TO YO TRACKING {Cont'd)

OFFSET
ATS1

FRONT

Figure 5-26. YTM to YO Tracking Calibration Switch Locations

MSB LS8
I c 5 FRONT PANEL DISPLAY
| [ N/ —1 N
NC 1 8 4 2 1 8 4 2 1
QOPEN (1)
coseoioy | (M| (MW [w (W |®|W]H"
slols]7fs]s]af[afa][1]o 0 FRONT OF
/f‘ ' AB | = pLugN

B = DEPRESSED SWITCH POSITION

Figure 5-27. YTM to YO Tracking Calibration Switch Configuration
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5-22. SLOW SPEED YTM TO YO TRACKING {Cont’d)

PO5S Z BLANK

B 3 oner
SWEEP | AP H AMPLITUDE
DSCILLATORi PLUG.IN i ANALYZER
P !
- oo ||e— L
o8 0 "0 = L0
=] [=/=]=]

oo od aso &

% & 2. 55828

oo ad ess 38332
o EGL

m

SWEEP aF
auTPuT QuTPUT
[ 111 B I ]
10 dB [T | ]]]
ATTENUATOR DETECTDR 28 0 880
S . |

Figure 5-28.  YIM Delay Compensation Adjustment Test Setup

EQUIPMENT:
Swept Amplitude Analyzer ..................oiv i HP 8755C
Display Mainframe .............. ... . ... HP 182T
. D EteCtOr . . HP 11664B
10 dB ARENUALOL. .. . ..ovu et e e e HP 8493C-010
Sweep Oscillator. .. ... i i HP 8350A/B

17.  Adjust A7TR42 (SEQ HI) for maximum power at the end of Band 3.

18. On the Model 8350A/B, iterate between [RECALL] [1] and [RECALL][2] while

readjusting A7R42 (SEQ HI) and A7R43 (SEQ LO) as necessary to minimize power
level changes.

19. E)n ]the Model 8350A/B, press [START] (7] [.] [1] [GHz], [SWEEP TIME] [3] [0]
ms].

20. Adjust A7R55 (RTC COMP) for maximum power in Band 2.

21. Vary the Model 8350A/B START FREQUENCY control from [0 MHz to 13 GHz to
check for power variations. Readjust A7R42 (SEQ HI), A7R43 (SEQ LO), and ATR55
(RTC COMP) as necessary t0 minimize any droop in power (particularly near 20
GHz). The worst case droop should not exceed 1 dB as the START frequency is varied.

If this cannot be met, repeat the Slow Speed YTM/YTF to YO Tracking Adjustments
{paragraph 5-20).

22. On the Model 8350A/B and Model 83592C, press [INSTR PRESET], [LI" MOD], ALC
MODE [EXT].

Repeatedly press SWEEP TRIGGER [SINGLE] while watching the displayed power
level. Readjust A7R42 (SEQ HI) and A7R43 (SEQ LO) as necessary to minimize the
power level difference between a 30 ms SINGLE sweep and a 30 ms INT sweep.
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5-22. SLOW SPEED YTM TO YO TRACKING (Cont'd)

24.

25,
26.

27.

28.

On the Model 8350A/B and Model 83592C. press [INSTR PRESET], [ MOD],
EgiI'ARTj [6] [.] [9] [GHz], [STOP] [1] [3] [.] [5] [GHz], ALC MODE [EXT], [ SAVE]

Preset A7R46 (SGL TC) fully counterclockwise.

While continuously changing the SWEEP TIME control for a sweep speed from 30 ms
to 100 ms, adjust A7R12 (SGL LO) to maximize power at the low end of Band 2. In the
same manner, adjust A7R10 (SGL HI) to maximize the power at the high end of Band
2. Then adjust ATR46 (SGL TC) to maximize the power at the extreme start of the
band

On the Model 8350A/B, press [START] [1] [3] [.] [4] [GHz]. [STOP] [2] [0] [GHz],
[SAVE] [4]. Vary the sweep speed as in Step 26 and note any drop in power. If the
change is greater than 1 dB. make slight adjustments to A7RI10 (SGL HI) and A7R12
(SGL LO). This completes the YTM Delay Compensation adjustment.

Remove Service Cable 83525-20013 from the YIM and reconnect W34 to the YTM.

YTF To YTM Tracking

29.

30.
3.
32

33.

34.

Connect equipment as shown in Figure 5-23. On the Model 83592C, set the FILTER
PEAK control to mid-range. On the Model 8350A/B, press [RECALL] [1].

NOTE

If the YTF is being replaced. R201 must also be replaced.
Place A7 in an extender board. Center potentiometers R202
and R207. Remove R201 and connect a 500 ohm poten-
tiometer with a 40 ohm resistor, between TP12 and ground.
While viewing the YTF output on the HP 8756A, adjust the
500 ohm potentiomater to obtain maximum power across the
full band. Remove both resistors and measure the resistance
of the series pair. Replace R201 by a %4 watt resistor closest
to this measured value. Refer to Figure 5-25 for adjustment
locations,

On A7 adjust R207 {(YTF OFFSET) to peak the low portion of the trace.
On A7 adjust R202 (YTF GAIN) to peak the middle and upper pertions of the trace.

Repeat steps 30 and 31 until maximum power output is obtained The YTF is now
tracking the YTM, and both of these should be tracking the YO.

On the Model 8350A/B, press [STOP] [7] [GHz], [L[" MOD]. On the Model 83592C,
press ALC MODE [EXT].

Adjust A7R51 (Bl OFS) and A7R76 (Bl GAIN) t0 maximize the minimum power
points of the Band 1 displayed trace.

YTF Delay Compensation

35,

Reconnect equipment as shown in Figure 5-28. Connect the BNC cable from the Model
8350A/B POS Z BLANK to the HP 8755 AUX C Connector.

Model 83592C
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5-22, SLOW SPEED YTM TO YO TRACKING (Cont'd)

. 36. On the Model 8350A/B press [RECALL] [1]. While continuously changing the SWEEP
TIME control from 30 to 100 ms, adjust A7R105 to maximum power over the swept
range. If power variation over the swept range is greater than 1 dB, continue on.

37. On the Model 8350A/B press [RECALL] [3]. While continuously varying the SWEEP
TIME control for a sweep speed from 30 ms to 100 ms, adjust A7TR12 (SGL LO) to
maximize power at the low end of Band 2. In the same manner, adjust A7R10 (SGL HI)
to maximize the power at the high end of Band 2. Then adjust A7R46 (SGL TC) to
maximize the power at the extreme start of the band.

38. On the Model 8350A/B, press [RECALL] [4]. Vary the sweep speed as in step 37 and
note any drop in power. If the change is greater than 1 dB, make slight adjustments 1o
ATRI0 (SGL HI} and A7RI12 (SGL LO).

39. On the Model 8350A/B press [RECALL] [1]. While continuously changing the SWEEP

TIME control from 30 to 100 ms, adjust A7R105 to maximize power over the swept
range. If the power variation is greater than 1 dB, repeat steps 37, 38 and 39.
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6-23. YTM/YTF DELAY COMPENSATION

Performance Test: Paragraph 4-14
Service Sheet: A7

DESCRIPTION:

The YITM/YTF Delay Compensation circuit is adjusted to optimize YTM/YTF to YO
tracking over varying sweep rates. Adjustments are provided for sequential sweeps
(multiband) and single band sweeps.

NOTE
If Paragraph 5-22 was performed, this paragraph is
unnecessary.
POS ZBLANK
SWEPTY
SWEEP RF AMPLITURE
OSCILLATOR ! PLUG-IN ANALYZER

ig n aame
g - -mmn
4.8 0 #8G

ATTENUATDR DETECTOR '
{T— =

Figure 5-29. YTM Delay Compensation Adjustment Test Setup

EQUIPMENT:
Swept Amplitude Analyzer....................cc i, HP 8755
Display Main Frame............oiitiiiini it iiiiiairanann. HP 182T
DetectOr. . . . e HP 11664B
10 dB Attenuator. . . ... v vt e HP 8493C-010
Sweep Oscillator. . ... ... i HP 8350A/B
PROCEDURE:

NOTE

This procedure requires that A3S1 is set to the factory-set
position. Refer to Table 5-6.

1. Connect the equipment as shown in Figure 5-29. Do not connect the BNC cable be-
tween the Model 8350A/B rear-panel POS Z BLANK and the 182T AUX C connector
yet Preset ATR45 (SEQ TC) fully counterclockwise. Refer to Figure 5-30 for adjustment
locations. Allow the equipment to warm up for one hour.




Model 83592C

5-23. YTM/YTF DELAY COMPENSATION {Cont'd)

10.

A7

ATR45 ATR10 ATR43

SEQ TC SGL HI . SEQ LD
A7R46 A7R42 ATR12 A7R105

SGLTC SEQ HI SGL LA YTF OLY

N/

Lluﬁ'g R
B B = o w & B

= O 0 1t @
Lo i B, I 2 0 o M A7R55
L B BW oopgyd gl g RIC COMP
b=l 1
12 opoli
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g i
MLL20001000000000000700)

23

Figure 5-30. YTM/YTF Delay Compensation Adjustment Locations

On the Model 8350A/B and Model 83592C, press [INSTR PRESET] [ MOD] [EXT
ALC MODE] [SAVE] [1] [SWEEP TIME] [0] [.] [5] [s] [SAVE] [2].

Press [RECALL] [1]. Adjust ATR45 (SEQ TC) for the highest power with the best
defined (brightest) bandswitch points between Band 2 and Band 3.

Connect a BNC cable from the Model 8350A/B rear-panel POS Z BLANK connector to
the 182T Display Mainframe rear-panel AUX C connector.

Adjust A7R43 (SEQ LO) for maximum power at the beginning of Band 2.
Adjust A7R42 (SEQ HI) for maximum power at the end of Band 3.

On the Model 8350A/B, iterate between [RECALL] [1] and [RECALL] [2] while
readjusting A7R42 (SEQ HI) and A7R43 (SEQ LO) as necessary to minimize power
level changes.

E}n ]the Model 8350A/B, press [START] [7] [.] [1] [GHz] [SWEEP TIME] [3] [0]
msj.

Adjust A7R55 (RTC COMP) for maximum power in Band 2.

Vary the Model 8350A/B START FREQUENCY control from 10 MHz to 13 GHz to
check for power variations. Readjust A7R42 (SEQ HI), A7R43 (SEQ LO), and ATRSS
(RTC COMP) as necessary to minimize any droop in power (particularly near 20.0
GHz). The worst case droop should not exceed 0.1 dB as the START frequency is

varied. If this cannot be met, repeat the Slow Speed YIM/YTF to YO Tracking
Adjustments (paragraph 5-20).

Adjustments
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5-23. YTM/YTF DELAY COMPENSATION (Cont'd)

11

12.

13.

14.
15,

16.

17.

5-46

On the Model 8350A/B and Model 83592C, press [INSTR PRESET] [L™ MOD] ALC MODE
[EXT].

Repeatedly press [SINGLE] SWEEP TRIGGER while watching the displayed power level
Readjust A7R42 (SEQ HI) and A7R43 (SEQ LO) as necessary to minimize the power level
difference between a 30 ms [SINGLE] sweep and a 30 ms [INT] sweep.

On the Model 8350A/B and Model 83592C, press [INSTR PRESET] [ MOD] [START] [6] [.]
[9] [GHz] [STOP] [1] [3] [.] [5] [GHz] ALC MODE [EXT].

Preset ATR46 (SGL TC) fully counterclockwise.

While continuously changing the SWEEP [TIME] control for a sweep speed from 30 ms to 100
ms, adjust A7TR12 (SGL LO) to maximize power at the low end of Band 2. In the same manner,
adjust A7R10 (SGL HI) to maximize the power at the high end of Band 2. Then adjust ATR46
(SGL TC) to maximize the power at the extreme start of the band.

On the Model 8350A/B, press [START] [1] [3] [.] [4] [GHz] [STOP] [2] [0] [GHZ]. Vary the
sweep speed as in step 15 and note any drop in power. If the change is greater than 0.5 dB, make
slight adjustments to A7R10 (SGL HI) and A7R12 (SGL LQ).

On the 8350A/B press [RECALL] [1], {START] [2] [.] [3] [GHz]. While continuously changing
the SWEEP TIME control from 30 to 100 ms, adjust A7R105 to maximize power over the swept
range. If the power variation is greater than 1 dB repeat steps 13, 16, and 17.
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5-24. BAND OVERLAP

REFERENCE:

Performance Test Paragraph 4-13
Service Sheet A6

DESCRIPTION:

The Model 83592C is set to sweep across each bandswitch point. A Frequency Meter is set to
the bandswitch frequency and the gain of the Variable Gain Amplifier on the A6 Sweep
Control assembly is adjusted for a smooth frequency transition between bands.

SWEEP RF
OSCILLATOR PLUG-IN OSCILLOSCOPE

auTPUT auTPUT FREQUENCY
METER
1048 CAYSTAL
ATTENUATOR  DETECTOR
{1 -

Figure 5-31. Band Overlap Adjustment Test Setup

EQUIPMENT:
Oscilloscope ... ... HP 1740A
Frequency Meter (09642 GHZ)............coovirnnee s HP 3536A
Frequency Meter (3.7—124 GHZ)... ... ... o, HP 537A
Frequency Meter (124—18 GHZ).................oovviinenn... HP P532A
Frequency Meter (18—200 GHz)........ccoviiiimninnnn., HP K532A
10 dB Attenuator. . . ....... vt HP 8491B Cption 010
Crystal Detector. ... o e HP 8470B
Sweep Oscillator. ... ...t e HP 8350A/B

PROCEDURE:

NOTE

This procedure requires that A3S1 be set to the factory-set
position. Refer to Table 5-6.

1. Connect the equipment as shown in Figure 5-31 with the HP 536A Frequency Meter in
the test setup. Allow the equipment to warm up for one hour.

2. On the Model 8350A/B, press [INSTR PRESET] [CF] [2] [.] [3] [5] [GHz] [AF] [1]
[5] [0] [MHz].

3. Set the Oscilloscope for A vs B display mode to display amplitude versus frequency.
Center the display on the screen.

Set the HP 536A Frequency Meter to 2.35 GHz

Center the bandswitch point on the display using the Model 8350A/B FREQUENCY
control.
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5-24. BAND OVERLAP (Cont'd)
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Figure 5-32. Band Overlap Adjustment Locations

6. Adjust the Frequency Meter to put the left half of the pip on the left side of the

bandswitch point

7. Adjust A6R28 (B1) to bring the right side pip over to the bandswitch point so that the
right half of this pip mates with the left half of the other as shown in Figure 5-33. Refer

to Figure 5-32 for the adjustment location. The pip should be undisturbed as it moves

through the bandswitch point

8. Replace the HP 536A Frequency Meter with the HP 537A and set it to 6.95 GHz.
9. On the Model 8350A/B, press [CF] [6] [.] 9] [5] [GHz]).

10.

Repeat steps 5 through 7 but, this time, adjust A6R26 (B2) in step 7.

11. Replace the HP537A Frequency Meter with the HP P532A and set it to 13.45 GHz.

BAND OVERLAP
ADJUSTMENTS
ARE ADJUSTED
TO FORM
COMPLETE PIP

12, On the Model 8350A/B, press [CF] [1] [3] [.] [4] [5] [GHz].
13. Repeat steps 5 through 7 but, this time, adjust A6R24 (B3) in step 7.

N LR LA LR EARLI AR L RAEARRL TTTITYTTT f'i'?'i:

BANDSWITCH [ 3 —

POINT E-- .-

SET T0~._F I 3

CENTER P 3 |4

SCREEN C I 3

s \ W NV R '//:

3 £ 5

E_ ¥ \\ — _-’-:I-‘..:‘::E'

Ellll (IS RN NENNET] |||lP]|ll YLillglaelaehy |IIIE

Figure 5-33. Band Qverlap Adjustment Waveform
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5-26. FREQUENCY REFERENCE 1V/GHz OUTPUT

REFERENCE:

Performance Test Paragraph 4-13
Service Sheet: A2

DESCRIPTION:

The frequency reference rear-panel output is adjusted for 1 volt per GHz. Example: 1 GHz
=1 volt; 2 GHz = 2 volts, etc.

EQUIPMENT:
Digital Voltmeter........... ... ... ..o i i, HP 3456A
Sweep Oscillator. ... .....uviet i e e HP 8350A/B
PROCEDURE:

L

NOTE

Frequency Accuracy and YTM/YTF Tracking must be adjusted
corractly before the 1V/GHz frequency reference output is
adjusted.

Connect the equipment with the DVM connected to the rear-panel 1V/GHz frequency
reference connector, J4. Allow the equipment to warm up for one hour.

Bands 1 through 3

2.

6,
7.

Adjust AZR4 (OFFSET) to the center of its mechanical range. Refer to Figure 5-34 for
the adjustment location.

On the Model 8350A/B, press {CW] [8] [GHz].

Adjust A2R4 (OFFSET) for a DVM reading of 8.000 + 0.005 Vdc.
On the Model 8350A/B, press [CW] [1] [5] [GHz].

Adjust A2R1 (GAIN) for a DVM reading of 15.000 % 0.005 Vdc

Repeat steps 2 through 6 until there is no change.

Band O

8.
9.
10.
11.
12,
13.

Adjust A2R6 (BAND 0 OFFSET) to the center of its mechanical range.
On the Model 8350A/B, press [CW] [1] [0] [MHZz].

Adjust A2R6 (BAND 0 OFFSET) for a DVM reading of 0.010 + 0.005 Vdc.
On the Model 8350A/B, press [CW] [2] [GHz].

Adjust A2R23 (BAND 0 GAIN) for a DVM reading of 2.000 + 0.005 Vdc.

Repeat steps 8 through 12 until there is no change.
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5-25. FREQUENCY REFERENCE 1V/GHz OUTPUT {Cont'd)

A2
A2R4 A2R23 .
A2R6
BAND 0 OFFSET BAND 0 GAIN
QFFSET AlN
.-.@
RE e |R1 —E‘H!
aaa@ ”E-&J LJ
:
[« ¢
- Ehl o
Y e TR,
@“\; j T

Figure 5-34. Frequency Reference Adjustment Locations
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Adjustments

5-26. ALC ADJUSTMENT

NOTE

Complete adjustment of the ALC leveling loop requires
several procedures to be performed in the order prescribed
from paragraphs 5-26 through 5-29. Deviation from this
routine may cause improper leveling and/or power variation
problems.

REFERENCE:

Performance Test: Paragraph 4-14
Service Sheet: A4

DESCRIPTION:

Adjustments compensate for DC offsets in the detected RF path and the Main ALC
Amplifier. Power is roughly calibrated and low band flatness is optimized.

POS 2 FOS Z
BLANK BLANK
SWEPT AaTR1Z
AMPLITUDE | SWEEP g‘;‘%f; SWEEP ASTPIL
| ANALYZER | $OSCILLATOR | DIGITAL VOLTMETER

1048 POWER
DETECTOR  ATTENUATOR N SENSOR

— PN e
——{__ o — e

Figure 5-35. ALC Adjustment Test Setup

EQUIPMENT:
Digital Voltmeter............oo i i, HP 3456A
Power Meter . ... ... i i e e HP 436A
Thermistor MoOunt. .. ..ouun e e e e, HP 8485A
Swept Amplitude Analyzer ................... ... ... ..., HP 8756A
Detector . . . HP 116648
Extender Board . ... ... . . ... .. HP 08350-60031
10 dB AHENUAtOL. .. ..ot e et e e HP 8493C-010
Sweep Oscillator. ... ... ... HP 3350A/B
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6-26. ALC ADJUSTMENT (Cont'd)
PROCEDURE: .

NOTE
Turn AC power OFF when removing or installing PC boards.
NOTE
This procedure assumes that A3S1 is set to the factory-set position

(Table 5-6), and that the Model 8350A/B Sweep Oscillator 27.8
kHz squarewave modulation is selected.

1. Remove the A5 FM Driver board. Put the A4 assembly on an extender board Sweep
the full range of the Plug-In at any leveled power. Preset the following adjustments as

indicated:
AdRAT(OFS 1), ..o i Midrange
AARS6 (OFS2). ................ e Midrange
ARSI (OF S 3 i e Midrange
AAROT(OFS ). ... . Midrange
AdRIT(GAIN). ... Midrange
AdRZ(OHD . ... e Fully CW
AMRI(HD ... Fully CW
AdRA(BIAS). ... Midrange
AdRI(SLP). .o e Midrange *
2. Float the ground on the Digital Voltmeter and measure the voltage between A4TP12 .

and A4TPI4. Refer to Figure 5-36 for adjustment locations. Adjust A4R47 (OFS 1) for
0.000 = 0.001 Vdc.

Ad

A3 A4RB A4RE
| 1 MD M 0 Lo AMTP1-10

A
MRA2 ' MR7 RS AA4
0 HI 0 MD 110 BIAS
: \\ | [/// MTPI5
AARI MR59
i

| [OFS§3
2
=0 :

2]

o ARST

|5 |_— OFs 4

MRS6 ] Spo MRAT
jurn| T

OFS 2 T ek | OFS1

= —!
I (i) Fia) ':-55" .
s @ ‘ iy __‘nmu

iR

ﬂﬂﬂﬂﬂﬂﬂ/ﬂ ﬂn,um\nmmﬁ\

MTPI1 MTP12  AMTP4 .

Figure 5-36. ALC Adjustment Locations
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5-26. ALC ADJUSTMENT (Cont'd)

. 3. Attach a jumper from A4TP11 to ground. Connect the DVM to A4TP5 (reference to
ground) and adjust A4R56 (OFS 2) for a DVM reading of 0.000 + 0.001 Vdc. Remove
the jumper.

4. Connect the DVM between A4TP12 and A4TPIS (floating ground). Adjust A4R59
(OFS 3) for a DVM reading of 0.000 + 0.001 Vdc.

5. On the Model 8350A/B, press [CW] and ensure that the power is leveled (Model
83592C UNLEVELED light off). Connect the DVM to A4TP7 and adjust A4R67 (OFS
4) for a DVM reading of 0.000 % 0.001 Vdc.

6. On the Model 8350A/B, press [CW] [5] [0] [MHz]. Turn OFF the Model 83592C [RF]
power. Connect the DVM to A4TP10 (ground to Pl pin 42) and adjust A4R4 (BIAS) for
a DVM reading of 0.000 * 0.001 Vdc. Turn ON the Model 83592C [RF] power.

7. Set the Model 8350A/B LINE power to OFF. Remove the Ad assembly from the
extender board and reinsert the A4 assembly directly into the instrument Set the
Model 8350A/B LINE power to ON and press [CW] [6] [0] [MHz]. Connect the Power
Meter to the Model 83592C RF OUTPUT,

8. Setthe Model 83592C for a POWER reading of —3 dBm. Adjust A4R6 (0 LO) for an RF
output power at the Model 83592C connector of =3 + 0.1 dBm.

9. Set the Model 83592C for a POWER reading of +7 dBm. Adjust A4R7 (0 MD) for an
. RF output power at the Model 83592C connector of +7 + 0.] dBm.

10. TIterate between steps 8 and 9 until both low and midpower ranges are calibrated and no
readjustment is necessary.

11. Set the Model 83592C for a POWER reading of +10 dBm. Adjust A4R2 (0 HI) for an
RF output power at the Model 83592C connector of +10 + 0.1 dBm.

12. Disconnect the Power Meter and monitor the RF output with the HP 8756A Swept
Amplitude Analyzer. Press Model 8350A/B [INSTR PRESET] to sweep the full range
of the Plug-In. Press Model 8350A/B [UTM ODj] for compatibility with the HP 8756A.

[Set the Model 83592C for a POWER reading of =3 dBm. Press [RF BLANK] [SAVE]
1].

13.  Adjust A4RI (SLP) for best overall flatness from 10 MHz to 2.4 GHz as observed on the
HP 8756A

14.  Adjust A4RS5 (1 LO) for best continuity at the bandswitch point at 2.2 GHz

15, Set the Model 83592C for a POWER reading of —5 dBm. On the Model 8350A/B, press
[SAVE] [2]. Adjust A4RS (1 MD) for best continuity at the bandswitch point

16. Set the Model 83592C for a POWER reading of 0 dBm. On the Model 8350A/B, press
[SAVE] [3]. Adjust A4R3 (1 HI) for best trace continuity at the bandswitch point

17. Tterate between steps 14, 15, and 16 using [RECALL] [1], [2), and [3] until trace
. continuity at all three power settings is achieved.

18 Reinstall the A5 FM board assembly.
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6-27. ALC INTERNAL LEVELED FLATNESS
NOTE

Complete adjustment of the ALC leveling loop requires
several procedures to be performed in the order prescribed
from paragraphs 5-26 through 5-29. Deviation from this
routine may cause improper leveling and/or powaer variation
problems.

REFERENCE:

Performance Test Paragraph 4-14
Service Sheet: A5

DESCRIPTION:

Four parallel circuits on the A5 assembly provide adjustments for ALC flatness. BP!
through BP4 and SLI through SL4 determine the slope of the flatness compensation signal
input to the A4 ALC assembly. Breakpoint potentiometers (BP1—4) determine the frequency
at which the corresponding slope potentiometers (SL1—4) begin to affect power output

leveling,
POS Z BLANK
SWEPT
gv“JTE“E; ,uslfl\:fgun ] Pu?g-m Fuanc ! ﬁ:‘flgg: 1,'5':%9
Ay 522 O
L] = == ao="
QUTPUT
1048
ATTENUATOR DETECTBB
—{— =
Figure 5-37. Internal Leveling Adjustment Test Setup
EQUIPMENT:
Swept Amplitude Analyzer .......... ... ... ... ... i HP 8756A
|0 (- o P HP 116648
10 dB Attenuator. . . ... oottt HP 8493C-010
Sweep Oscillator. .. ..ottt i e et HP 8350A/B
PROCEDURE:
NOTE

This procedure requires that A3S1 is set to the factory-set
position (Table 5-6}, and that the Model 8350A/B Sweep
Oscillator 27.8 kHz squarewave modulation is selected.
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6-27. ALC INTERNAL LEVELED FLATNESS (Cont’'d)

1.

3

4,

Connect the equipment as shown in Figure 5-37 with the HP 8756A Swept Amplitude
Analyzer monitoring the RF OUTPUT through the 10 dB Attenuator. On the Model

8350A/B, press [INSTR PRESET] [ L/ MOD]. Allow the equipment to warm up for one
hour.

NOTE

The following step negates any power variation compensa
tion by effectively removing the ALC power variation
adjustments from the leveling circuitry. This step may be
omitted if the RF power variation approaches the specified

limits.
Adjust all breakpoint potentiometers fully clockwise to effectively remove the circuit
from the ALC leveling loop. These potentiometers are ASR34 (BP1), ASR36 (BP2),
A5R33 (BP3), and ASR40 (BP4). Refer to Figure 5-38 for adjustment locations.
A5
SL 2 (SLDPE 2) BP 3 (BREAKPOINT3) SL3 (SLOPE 3) BP 4 {(BREAKPOINT 4)
ASRA2 ASR38 ASR43 ASR40
BF 2 (BREAKPOINT 2) SL 4 (SLOPE 4)
SL1 (SLOPEY) [ e W %I;N{gVERALL SLOPE)
ASPA1 . . St g0
8P1 (BREAKPOINT 1) " | S
ASR34
m®
RS = 5 = @@]@
%, oS =3 3
T siwein
= SCA E:E
=] 1.0020080000005000800000 | =" O
Figure 5-38.  Internal Leveling Adjustment Locations
Adjust ASR48 (SLP) for best overall flatness.

Set breakpoint adjustments ASR34, ASR36, ASR38, and ASR40 (BP1—4) and slope
adjustments ASR41 through A5R44 (SL1—4) for best overall flatness. (BP1 and SL1 are
interdependent adjustments, as are BP2 and SL2, etc.) The breakpoint potentiometers
determine the frequency points at which the slope adjustments will take effect These
are observed as pivot points on the CRT trace.
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5-28. POWER METER LEVELING CALIBRATION

NOTE .

Complete adjustment of the ALC leveling loop for Power
Meter leveling requires several procedures to he performed in
the order prescribed from paragraphs 5-26 through 5-29.
Deviation from this routine may cause improper leveling and/
or power variation problems.

REFERENCE:

Performance Test: Paragraph 4-14
Service Sheet: A4

DESCRIPTION:

Power Meter leveling gain potentiometer A4R9 (PM) calibrates the ALC loop gain to full-
scale deflection of the leveling Meter.

POWER METER SWEEP RF POWER METER

HP 436A OSCILLATGR  PLUG.N HP 4328
= e
RECORDER {|. . i

OUTPUT |

Ccoo g oja
@-@n

Figure 5-39.  Power Meter Leveling Adjustment Setup

EQUIPMENT:
Power Meters ...t iieann, HP 432A and HP 436A
Thermistor MOUNT. .\ vitvitinrrs i iieeeiaeeeianannaaans HP 8478A
POWer SISO . . i it e e e HP 8485A
Power Splitter. ... ...ttt i i et HP 11667A
Sweep Oscillator. .. ... ... i i e e e e e HP 8350A/B
PROCEDURE:
1. Connect the equipment as shown in Figure 5.39, On the Model 8350A/B, press [INSTR .

PRESET] [CW] and select a frequency at midband. Set the RF power level to —2 dBm,
as indicated on the Model 83592C POWER display. Allow the equipment to warm up
for one hour,
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5-28. POWER METER LEVELING CALIBRATION (Cont'd)

A4

MR
PM {POWER METER)

EEEEEEEE 0

38 a Hns

=4

BV @ o e
EH H H ®Hi = E) e
B 3 oz
.

| @ [LL00000000e000snn 1= |

E2 a1

®

B

Figure 5-40).  Power Meter Leveling Adjustment Location

2. Select the 0 dB range on the HP 432A Power Meter Both meters should read
approximately —8 dBm. Note the insertion loss through the Power Splitter (typically 6
dB).

3. On the Model 83592C, press [MTR] and adjust the [EXT CAL] control to reset the HP
432A to the power level measured in step 2.

4. Increase the Model 83592C power level until the HP 432A Power Meter reaches full
scale deflection (Model 83592C RF output equals approximately +4 dBm). Adjust
A4R9 (PM) until the HP 436A Power Meter indication is equal to the Model 83592C
POWER display minus the Power Splitter insertion loss noted in step 2 (approximately
6 dB). Refer to Figure 5-40 for the adjustment location.

5. Alternately set the Model 83592C POWER to —2 dBm (and adjust the Model 83592C
[EXT CAL] control) then set the 83595A POWER to +6 dBm (and adjust A4R9{PM)
control) to obtain the best compromise where further adjustment of each is unnecessary.
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NOTE .

Complete adjustment of the ALC leveling loop requires
saveral procedures to be performed in the order prescribed
from paragraphs 5-26 to 5-29. Deviation from this routine
may causa improper leveling and/or power variation
problems.

5-29. ALC GAIN ADJUSTMENT

REFERENCE:

Performance Tests: Paragraphs 4-14, 4-19, and 4-21
Service Sheet: A4

DESCRIPTION:

A4R11 (GAIN) in the input leg of A4U11 adjusts the gain of the main ALC Amplifier on the
A4 assembly. A4R11 (GAIN} is adjusted for maximum possible gain without oscillations,

SWEEP BLANK POWER
OSCILLATOR ¥ PLUG-IN METER
EXT \/—‘:I
MTR/ALC RECORDER |, &
vty *
ADAPTER
HP BaTaR
CRYSTAL THERMISTOR
DETECTOR “.” MOUNT
h POWER -—{H Ph——- f———
SPLITTER HP K136A
THERMISTOR
ADAPFTER MOUNT
o}
Figure 5-41. ALC Gain Adjustment Test Setup
EQUIPMENT:
Sweep Oscillator. .. ... ..o e e HP 8350A/B
L T T HP 1740A
Crystal DEteCtOr . . ittt e i i e HP 8473C
Power Meter........................ e eraeaaaaeas HP 432A
Thermistor Mount (001 to I8 GHz). .................... e HP 3478B .
Thermistor Mount (18 to 200 GHz}. . .......................... HP K486A
Waveguide to APC 3.5(f) Adapter (18 to200 GHz) .............. HP K281C
Power Splitter . . ... it s Weinschel Model 1579A
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5-29. ALC GAIN ADJUSTMENT {Cont’'d)
. PROCEDURE:
NOTE

This procedure requires that A3S1 is set to the factory-set
position.

1. Connect the equipment as shown in Figure 5-41 with the HP 8478B Thermistor Mount
connected to the Power Splitter. Preset A4R11 (GAIN) fully counterclockwise. Refer to
Figure 5-42 for the adjustment location. Allow the equipment to warm up for one
hour.

AR11
GAIN

CERCLTEY  [Rhe=Sem, af)
-@-E@@-.é

1I HDD D OO b DIBI

ﬂ@ o EEEOE

"_'"r st
'D'.HU D e |g

\n:

™ TLLLEALIO0RReENN,

G. EEEEE

Figure 5-42.  ALC Gain Adjustment Location

2. On the Model 8350A/B, press [INSTR PRESET] [STOP] [1] [8] [] [0] [GHz]
[SWEEP TIME] [1] [0] [0] [s).

3. On the Oscilloscope, select A vs B mode to display a plot of amplitude versus
frequency. Set the Channel A vertical sensitivity for 0.01 V/DIV and AC coupling Set
the Channel B vertical sensitivity for 1 V/DIV and DC coupling Adjust the horizontal
position and vertical position controls for a stable display at mid screen

4. On the Model 8350A/B, press [CW].

. 3. Set the Power Meter RANGE switch to +5 dBm. Note the Power Meter needle
position.

6. On the Model 83592C, press [MTR] ALC MODE.
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6-29. ALC GAIN ADJUSTMENT (Cont’d)

7.

10.

1L

12,

13.

14.

15.

16

17.
I8

19.
20.

2L
22.

If necessary, adjust the output power with the Model 83592C front panel EXT CAL
control to position the Power Meter needle to the same reading as noted in step 5. Then
decrease the Power Meter RANGE switch by three 5 dB steps to —10 dB. This
attenuates the output power by 15 dB which causes the Model 83592C output power to
be near the low end of its power range (approximately —5 dBm).

On the Model 8350A/B, press [START].

Observe the trace dot as it sweeps across the CRT. Adjust A4R11 (GAIN) clockwise,
increasing the gain of the ALC loop, until the trace dot begins to oscillate, Then reduce
the gain slightly to eliminate the oscillations so that a sharp trace dot is obtained.

Set the Model 83592C to maximum leveled RF output power by returning the Power
Meter RANGE switch to the +5 dB position. Observe the trace through the entire
sweep to ensure that no oscillations occur. If oscillations do occur, reduce the gain
slightly by turning A4R11 (GAIN) counterclockwise.

On the Model 8350A/B, press [INSTR PRESET] [STOP] [1] [8] [.] [C] [GHz] to reset
the Model 83592C to internal leveling

Adjust the Oscilloscope Channel A vertical sensitivity to place the internally leveled
sweep trace at center screen If oscillations are present, further reduce the ALC loop
gain by adjusting A4R11 (GAIN) counterclockwise,

Reduce the Model 83592C RF output power by rotating the Model 83592C POWER
control until the 83595A POWER display reads —5 dBm. Observe a full sweep. If
oscillations occur, reduce the gain further by adjusting A4R11 (GAIN) counterclockwise.

Reconnect the equipment with the HP K486A Thermistor Mount and the Adapter
connected to the Power Splitter as shown in Figure 5-41.

On the Model 8350A/B, press [INSTR PRESET] [START] [1] [7] [] [5] [GHz]
[STOPF] [2] [0] [GHz] [SWEEP TIME] [1] [0] [0] [s].

On the Oscilloscope, adjust the horizontal position and vertical position controls for a
stable display at mid screen.

On the Model 8350A/B, press [CW].

Set the Power Meter RANGE switch to +5 dBm. Note the Power Meter needle
position.

On the Model 83592C, press [MTR] ALC MODE,

If necessary, adjust the output power with the Model 83592C front panel EXT CAL
control to position the Power Meter needle to the same reading as noted in step 18,
Then decrease the Power Meter RANGE switch by three 5 dB steps to —10 dB. This
attenuates the output power by 15 dB which causes the Model 83592C output power to
be near the low end of its power range (approximately —5 dBm).

On the Modetl 8350A/B, press {START].

Observe the trace dot as it sweeps across the CRT. If oscillations occur, reduce the gain
by adjusting A4R11 (GAIN) counterclockwise.

Model 83592C




Model 83592C Adjustments

6-29. ALC GAIN ADJUSTMENT (Cont’'d)

. 23. Set the Model 83592C to maximum leveled RF output power by returning the Power
Meter RANGE switch to the +5 dB position. Observe the trace through the entire
sweep 1o ensure that no oscillations occur with the Model 83592C at maximum power.
If oscillations do occur, further reduce the gain slightly by turning A4RI11 {GAIN)
counterclockwise.

24.  On the Model 8350A/B, press [INSTR PRESET] [START] [1] [7] [.] [5] [GHZ] to reset
the Model 83592C to internal leveling.

25. Adjust the Oscilloscope Channel A vertical sensitivity to place the internally leveled
sweep frace at center screen. If oscillations are present, further reduce the ALC loop
gain by adjusting A4R11 (GAIN) counterclockwise.

26. Reduce the Model 83592C RF output power by rotating the Model 83592C POWER
control until the Model 83592C POWER display reads —5 dBm. Observe a full sweep.
If oscillations occur, reduce the gain further by adjusting A4R11 (GAIN)
counterclockwise.
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5-30, POWER SWEEP
REFERENCE: .

Performance Test: Paragraph 4-14
Service Sheet: AS

DESCRIPTION:
A 10 dB/sweep POWER SWEEP mode is selected and the resultant is displayed on the

8756A Swept Amplitude Analyzer. The output of the Power Sweep circuit is adjusted for the
correct sweep.

POS Z BLANK
. SWEPT
SWEEP | | SWEEP RF sz | ampLiTupe | Sweee
§USCILLATOR & PLUGN L ANALYZER §

8- G 'O ggoo|fl .
adt aa ase g““““
~.0c ob eon &SRS -]

ooooaoa

OETECTOR

Figure 5-43.  Power Sweep Test Setup

EQUIPMENT:
Swept Amplitude Analyzer ....... ... . i i i HP 8756A
T ot o HP 11664B
10 dB ABenuator. . ...t e HP 8491B Option 010
Sweep Oscillator ... ... . e HP 8350A/B
PROCEDURE:

NOTE

ALC gain adjustments (paragraph 5-29) must be checked
before the power sweep adjustment is made.

NOQTE .

This procedure requires that A3S1 is set to the factory-set
position (Table 5-6), and that the Model 8350A/B Sweep
Oscillator 27.8 kHz squarewave modulation is selected.
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5-30. POWER SWEEP (Cont’d)

L.

Adjustments

Connect the equipment as shown in Figure 5-43. On the Model 8350A/B, press [INSTR

PRESET] [LI" MOD]. Allow the equipment to warm up for one hour.

On the Model 8350A/B, press [SHIFT] [CWI].

On the Model 83592C, press [POWER LEVEL]. Then on the Model 8350A/B, press [0]

[dBm].

On the 83592C, press [POWER SWEEP)]. Then on the Model 8350A/B, press {11 [0]

[dB].

While observing the Model 8756A display of the RF output, adjust ASRS0 (PWSP) for a
power level change of 10 dB across the display (10 dB/sweep). Refer to Figure 5-44 for

the adjustment location.

A5

PWSP (POWER SWEEP)

ASR50

/

R G e,
I
e s o @méﬁ H
W A s
e @E'ﬂ
i FERERE (g
#E S @0 = ggilo
.El ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁ_lﬂﬂﬂﬂﬂﬂﬂﬂﬂgl E" O

Figure 5-44.  Power Sweep Adjustment Location
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§-31. FM DRIVER
REFERENCE:

Performance Test: Paragraph 4-20
Service Sheet: A5

DESCRIPTION:

The FM Driver high frequency offset is adjusted for a zero volt drive with no FM
modulation applied. A Delay-Line Discriminator is used to detect and display FM
modulation on an Oscilloscope. Adjustments are made for best overall frequency response
from DC to 10 MHz. Compliance to a supplemental characteristic of =3 dB FM flatness is
checked between DC and 2 MHz.

SWEEP
OSCILLATOR -

D{GITAL VOLTMETER 0SCILLOSCOPE

o P10
PLUG- oo
110
oo bol
INPUT QuUTPUT QuTPUT - ooon a9 0 a
FREQUENGY
COUNTER o DISCRIMINATOR R
FUNCTION
GENERATOR
1Vde
POwERSUPPLY [Reiielilll @00 s
R EX-
s g c o
puTPUT
Figure 5-45. Test Setup for FM Driver Adjustments
EQUIPMENT:
Digital Voltmeter (DVM) .. ...ovit ittt e anenens HP 3456A
Oscilloscope . ..o e e HP 1740A
Function Generator. ............ ... i i, HP 3312A
Delay-Line Discriminator. . ...........covititiiiiinnnnnnn.. See Figure 1-3
Erequency Coumter . ... ... i ittt rnninnnnns HP 5343A
DC PowWer SUPDIY ot HP 6214A
Sweep Oscillator ... ... e HP 8350A/B
PROCEDURE:

NOTE

Turn AC power OFF when removing or installing PC boards.
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5-31. FM DRIVER {Cont'd)
NOTE

This procedure requires that A3S1 is set to the factory-set
position {rafer to Table 5-6).

FM Offset

1. Connect the equipment as shown in Figure 5-45. Connect the Frequency Counter to the
Model 83592C RF QUTPUT connector. Do not connect the Power Supply or Function

Generator to the Model 8350A/B rear-panel FM INPUT connector yet Allow the
equipment to warm up for one hour.

2. Connect the DVM between A5 pin 21 and ASTP7 (HIGH FREQ FM RET). Refer to
Figure 5-46 for adjustment procedure locations. Adjust ASR19 (FM OFFSET) for a
DVM reading of 0.000£0.001 Vdc,

A5

FM
OFFSET HI Lo GROUND
ASR19 ASR7S  A5C14 ASTPT

N ed
v

BRes T FollEE

E B i
FEEEE v e | e
ﬁ]@l @ e ma® SELECTED VALUE
@%E @EE E_ | ASH31~
#E ®ge = mEs
EJ| lﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ_lﬂﬂﬂﬂﬂﬂﬂﬂ mmtcel  HIFREQ FM

n
= OUTPUT M1-21

Figure 5-46. Location of A5 FM Driver Adjustments

3. Disconnect the DVM and set the equipment controls as follows:

HP 8350A/B SWEEP OSCILLATOR

CWFEFREQUENCY ... e 3 GH:z
FREQUENCY Sweep Mode ............ Press [SHIFT] [CW] (swept CW)
CWVERNIER. ... e e e ON
SWEEP TRIGGER ...t INT
RE BLANK. ... e e OFF
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Adjustments Model 83562C

5-31. FM DRIVER (Cont'd)
Model 83592C RF PLUG-IN

POWER LEVEL. ... ..ot e +10 dBm
CW FILTER. . ... i ittt e e e e, OFF
ALC MODE .. . e e e e INT
Set the configuration switch A351 on the Digital Interface board (Table 5-6) as
follows:
Switch Number 1 2 3 4 5 6 7 8
Position 0 X X 0 0 0 * 0

Positions: 1=0pen; 0=Closed; X=Don’t care
* “0” if no Option 002; “1” if Option 002 installed.

NOTE
The A381 switch positions select the Model 83592C code,
maximum RF powaer at power-up, —20 MHz/V FM sensitivity,
cross-over coupled FM modutation (AC coupled). and Option
002 code (if installed).

HP 3312A FUNCTION GENERATOR

RANGE. .. i i i i i e i e e 1 MHz
FREQUENCY . ... ... i 10 (10 MHz)
FUNCTION. .. ittt e e ae Sine Wave
Amplitude. ... ..o e Set output for 100 mV p-p

as displayed on Oscilloscope
with 50 Ohm input

HP 1740A OSCILLOSCOPE
% 0 1 AvsB
CHANNEL A. ..o e et e 50 Ohms
CHANNEL A V/DIV. .ottt e it eens 0.02 (CAL)
CHANNEL B INPUT ... e e e i i
CHANNEL B VDIV ittt ittt ete s ee e e s e nas st iaarsaans 1

Frequency Response

4 Connect the Frequency Counter to the Model 83592C RF QUTPUT. Connect +1 Vdc
from the Power Supply to the Model 8350A/B rear-panel FM INPUT. A shift in
frequency of approximately —20 MHz should occur on the Frequency Counter when
+1 Vdc is applied. (This shows correct FM modulation sensitivity.) Connect the Delay-
Line Discriminator to the Model 83592C RF QUTPUT and connect the Function

Generator to the Model 8350A/B rear-panel FM INPUT connector.
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Model 83592C Adjustments

5-31. FM DRIVER (Cont'd)

. 5. Adjust the Model 8350A/B CW FREQUENCY and CW VERNIER for a waveform at
the center of the Oscilloscope CRT. Adjust the Oscilloscope Channel A CAL control
for a trace 4 divisions high centered on the CRT.

6. Manually sweep the Function Generator frequency from DC to 100 kHz. Select resistor
AS5R31 so that the amplitude of the waveforms at Function Generator frequencies of
100 Hz and 100 kHz are the same * 0.2 divisions on the CRT. Refer to Figure 5-46 for
the location of ASR31. Refer to Table 5-3 for the allowable range of values for
ASR31.

7. Manually sweep the Function Generator frequency from DC to 10 MHz. Adjust ASC14
(LO) and ASR75 (HI) controls to obtain the most constant overall response {from DC to
10 MHz. Repeat this step several times.

8. Check that the =3 dB FM flatness supplemental characteristic is met between DC and
2 MHz as follows. Manually sweep the Function Generator frequency between DC and
2 MHz. On the Oscilloscope, note the maximum and minimum response points as
shown in Figure 547. The maximum point (+3 dB) can be as high as 5.6 divisions, and
the minimum point (—3 dB) can be as low as 2.8 divisions.

MAXIMUM
{+3 d8}

foiad 4 tm
minimum 57

Figure 5-47. FM Flatness Tolerance DC o 2 MHz
9. If the FM flatness supplemental characteristic in step 8 above is not met, repeat steps 6
and 7 and make compromise adjustments in the DC to 2 MHz range to meet the
requirements.

10. Reset configuration switch A3S] as indicated in Table 5-6.
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HP 83592C

UPDATES

Operating Information Supplement, title page:

In the lower right-hand corner of the page, change the print date to December 1983.

Page i-1: o
After paragraph 1-8 add the follow:ng

§3592-90038

This is to certify that this:product méets the radio
frequency interference requirements of Directive
FTZ 1046/1984. The German Bundespost has been
notified that this equipment was put into circulation
and has been granted the right to check the product
type for compliance with thése requirements.

Note: If test and measurement equipmient is oper-
ated with unshielded cables and/or used for mea-
surements on open set-ups, the yser.must insure that
under these operating conditions, the radio fre-
quency interference limits are me1 at the border of
his premises.

Model 83592C

“NOTE

Hie_‘g'r'nit wird bescheinigt, dass dieses Gerat/System
in Ubereinstimmung mit den Bestimmungen von
Postverfigung 1046/34 funkemsxon ist.

Der Deutschen Bundespost wurde das Inverkehr-
bringen dieses Gerates/Systems angezeigt und die

- Berechtigung zur Uberprufing der Serie auf Ein-

haltung der Bestimmungen emgeraumt

Zusatszormatmn fur Mess- und Testgerate

’ Werden Mess- und Testgerate mit ungeschlrmten

Kabeln und/oder in offenen Messaufbauten ver-
wendet, so ist vom Betreiber sicherzustellen, dass
die Funk-Enistorbestimmungen unter Betriebs-
bedingitngen an seiner Grundsticksgrenze ein-
gehalten werden.

UPDATES

Pages 5-2 to 54

Under Adjustment Paragraph change the paragraph numbering as follows:

35-23to 5-24
5-24 to 5-25
5-25to 5-26
5-26 t05-27
5-27to 5-28
5-28 10 5.29
5-29 to 5-30
3-30to0 5-31

Page 5-28, Paragraph 5-2(;

Replace Paragraph 5-20 with 5-20. - SLOW SWEEP SYTM/YTF TO YO TRACKING contained in this document

Page 5-33, Paragraph 5-21:

Replace Paragraph 5-21 with 5-21. SRD BIAS contained in this document.

Page 5-53;

Add Paragraph 5-26A. POWER CALIBRATION contained in this document.

Page 5-58, Paragraph 5-29:

Replace Paragraph 5-29 with §-29, ALC GAIN ADJUSTMENT contained in this document.

UPDATES APPLY TQ ALL SERIALS




83592-90038 HP 835%2C

UPDATES (Cont'd) ot

Page 6-2, Paragraph 6-17: .
Add the following afigr.patay

Two Year Wanantjr‘andiliestored Exchange Pam

The m:cromrcmt parls listed in Table 6.0 are prowded w:th euher a Lwo-year warranly t‘rom thc date-of purchase
‘and/or a restored ex,gha‘nge parts program v “

A two-yea.r wa.n-anty applies to both an ongmal componcnt and to one that is purchased as a replacement part

either new or restored through the support life of the mstrumem The resmred exchange parts program allows a

defective componem, 10 be, exchanged for. a. fac:m;y-resto'ed part WtuCh prqwdesia substamiaj Jeduction in

B replaccment cpst*ln@ddmun, at‘ the ongmal com?onen is _ ered 59 “’\varra 1y, the exchanged

: _component’wﬂl 4iso have'd lwu-year wagranty from’ thetdﬁ ow identifies the

{."'components within the instrument that haVe 2 two-year warranty: asl’w'eﬂ as mosﬁhat'are aVailable as restored
' exchange parts

Table 6- 0 Two—Year Warranty and Resrored Exchange Padg - 0
’ i - o - = 2. H auiav Byt

Reference AP e gy Bee T i A S s Ri}stﬂred E:change

‘ R Part

Swnche(f YT™M
YIG Oscillator
Hi-Band Power Amp'_ o LBS o] s
5 Mod/Splittes,, . . | T3 I el e s Yes oo
Lo-BandPowerAmp o Yes T
Modulator Mixer ] e | . .
uned Filter YIF S T Yes L
" Detector ” e N e

YTMI(.lL 5l NTUNRE e
s
Change Al3 New Part Numnber to 83592-60096 Rebullt Part'Nurrﬁber 'to 83591—60991 Qesq:npnon to YO 23w
7.0 GHz Kit. "
Change Ald, New Part Number 0 5086-7405 Rebmlt Part Number l,o 5086-@405 pt[e EOWER AMP2.3

w0 TOGHz ot ST Y i OE v i
Add A119 Neéw Pan Number 83595—60019 Rcbullt Part Numbcr 83595 . e 5C "t'lon $5dB Attenuator
Change A20 New Part Number to &3592-60 !/20 Rebu:h Pa:tr lﬁthqr 0 83592 60[21 E}gml?l} to Swnched

YTFKit. o ) i

_ Page 6-14, Table 6-3: ' o
Change AIRPGI to HP and Mfr. Part Number 0960-0683, CD 3, (recommended replacemem

Page 6-15, Tablc 6-3: e
' Change A2U9 to HP and Mf{- Part Nuxhber 18261'186‘" cp (redammendé&
Page 6-16, Table 63 T T
‘Change A3 to HP and M. Part Number $3525-60080, €D 6, DIGITAL INTERFACE ASSEMBLY ¢ (goes not.
include A3U1 and A3U2). --..fs e la Pl 4]

Change A3U35 1o HP and Mfr Part Number 1820—3093 CD§ (reéommended replaCemem)
Add AIXUI and A3XU2, HP and Mfr. Part Number 1200-0541 CD 1, SOCKET-IC 24'—CONT DIP-SLDR
(recommended replacement).

4 UPDATES APPLY TO ALL SERIALS" UPDATES




HP §3592C 83592-50038

UPDATES (Cont'd)

. Page 6-24, Table 6-3: ‘
[ Change A6U10 to HP and-Mfr. Part Number 1826-1186, CD 8 (recommended replacement)
Change A6Ut1 to HP and Mfr: Part Number 1826-1186, CD § (recommended replacement)

Page 6-27, Table 6-3: "2 i [ 3o | i i
Change ATUL9 to HP and. Mfr. Part Number 1826-1349 CD 5 (recommended replacemem);
Deiete ASC24. . L ) . :

Page 6-30, Table6-3 " STEERELE ST : S
Change A11C2 to HP andM . Par Numueq‘mﬁ 3549 CISO(h:comm.ended rcplacémezh) P S
Change A12 to HP-and. Mfr Pm:tNumber §3592-60108, CD'0, SWITCHED YIG:TUNED MULTIPLIER KIT: Atz
Change A12 fo HP and . Pert | Number 33592-60109 CD L ExcHANGE 33592 60108 sy\:‘I‘rCHED YTM

KIT.

Page 6-31, Table 63775 o o3l % i, o v hal b HL " L
Change A13 to HP and-MT, Part _Nt_l_mber 83592-56096 Cd 5 DSBILLATUH 23 - 7 0-GHz: KH Pt De B
Change Al3 to HP andM,ﬁ' Part Number 83592-60097 CD o6, EXCHANG_E 83592-60096 OSC KIT:

g ‘5‘ hn’i‘ . 11 BV ep fh_ 14} H e J ‘_
Page 6-32, Table6 3 e O e o N UL
Change A2 to HP and Mft, Part Number 83592-60120 CD 6, YTF REPLACEMEHT T (ree'ditiinend’ed replacementj ''''

Change A20 to HP and Mfr. Part Number §3592-60121, CD 7 Y lF EXCHANGE REPLACEMENT KIT

{recommended replacement). s P
S ks _)‘;.
Page 6-33, Table 6-3: AR _ v
Change MP3 to HP and Mfr. Part Numberﬁ3522—20028 cps. ol s

Change MP35 to HP and Mfr Pan Numher 83592—00027 CD6 (recommended replacement) Ln

. Page 6-34, Table 6-3: “ N s
Change MP41 to HP and Mfr. Part Number, 83592-00026 CD5 (recogrlmended replacement) ol
Under MISCELLANEOUS PARTS change the Part Number of the Type-N connector’ %o HP and Mfr PamNumber
5061-5386, CDQ {recommended replaeement)v - .
Under OPT. 082 add the following item: T
Al9 HP and Mfr. Part Number 83595—60079 CD 7, EXCHANGE ATTENUATOR 55DB OF’T@OZ ONLY)
Under OFTION 082, next io-the description for W31, add “(Delete STD W1),” r C e Tl
Under OPTION 004, next to the description for W32, add *(Delete STD W1)." S
Change HP and M['r.‘Pai-'t Number of W32 to §3592-20093, - - - e . L
Under OPT. 002 and 004: . _ DR ‘;

Change A19 from #3592-60019 10'83595-60019; €D 5. ", ~"ud = = 2 U ot =
Add Al9 HP and M art Number 83595-60079 CD 7 EXCHANGE ATTENUATDR 35DB (OPT 002
" ONLY). sy . E o

Under OPTION III]'Z #hd" 004 next to the ‘des ptten fer W3l add “(Delete STD Wl} X
Change HP and Mfr. Part Number of W33 to 83592-20094 L.
Delete the line begmmng with W32, Lo A

A r"-l..- ey b L o . < 0y,

Under HARDWAHE LOCATIDNS add the follomng
14, 86290-00024, CD 4,.Qty 2,  Spring-Component Clip, 28480, 36290, 86290-00024. .
15, 0570-0112, CD 4, Qty4 Screw-Mach 0-80, lSS-IN-LG FIL-HD-SLT, 28480, 0570-0112

Page 6-19, Table,6:di 2.} ‘o3 20 L TR E
Change A4U1 1o HP and Mfr. Part Nurnber 1326-1058 B L
Change A4U2 10 HP,'md M. PartJNumber 1826—1].86 CEnE (recommended reDlaeement) : ‘ L

UPDATES. - UPDATES APPLY TO ALL SERIALS . 5




83592-90038

UPDATES (Cont'd)
Page 8-105/8-106, Figure §-63:

Delete ABC24.
"+ Page 8-105/8-106, Figure 8-71:

Delete A3C24,

g }
¥
ot

UPDATES APPLY TO ALL SERIALS
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. 5-20. SLOW SWEEP SYTM TO YO TRACKING (UPDATES)
REFERENCE:

Performance Test: Paragraph 4-13
Service Sheet: A6 and A7

DESCRIPTION:

To obtain optimum output power, the Switched Yittrium-Iron-Garnet tuned multiplier
(SYTM) passband pesking should track the output of the Yittrium-Iron-Garnet Oscillator
(YO). The 83592C is set to sweep Bands 2 and 3 (7 to 20 GHz), and the Automatic Leveling
Control (ALC) loop is opened by selecting the External (EXT) ALC MODE. The Step Recovery
Diode (SRD) Bias for the SYTM is preset and will be adjusted in Paragraph 35-21. Special
calibration modes are used for this procedure (SHIFT 92 for OFFSET and SHIFT 93 for GAIN
of the frequency sweep). The output power is peaked for each calibration mode, and the
appropriate calibration constant is entered into the calibration switches. A7S! stores the OFF-
SET constant, and A7S2 stores the GAIN constant.

POS Z
BLANK

SWEPT
SWEEP AMPLITUDE
. O3CILLATOR & ANALYZER

{ rF
PLUG-IN

Mg 1 un
[ILLICRCNEY ] ; |
2:48 0 9o

. 10d8

I ATTENUATER DETECTOR
=

Figure 5-17. Slow Sweep SYTM to YO Tracking Test Setup

EQUIPMENT:
Swept Amplitude Analyzer ... ... . .. ... ... ... ... . ..., HP 8755C
Display Mainframe . ......... ... ... ... ... ... .. . HP 182T
DetettOT L. HP 11664B
I0dB Attenuator ... ...ttt Weinschel Model M9-10
Sweep Oscillator ... ... ...t HP 8350A/B
UPDATES UPDATES APPLY TO ALL SERIALS 7




83592-90038

5-20. SLOW SWEEP SYTM/YTF TO YO TRACKING (UPDATES) (Contd)

PROCEDURE:

1.

. R CLS gL D
o , NOTE '
! W . i .‘ rn\)./‘ J ‘] l.l —{1 ’lu
This procedure requires that A351is set to the factorv-sefi’ posntson
Flefer to Tables 6. .. . T T
NOTE

During this adjustment, a localized drop in power may occur: This
drop in power is due to the SRD being over biased and is.called
squegging. If squegging occurs in Band 2, adjust AGR68 and R73 to
eliminate the squegging and to maximize power across the band. if
squegging occurs in Band 3, adjust A6R69 and R74.

Connect the equipment as shown in Figure 3-17. Allow the equipment to warm up for one
hour.

. On the 8350A/B, press [INSTR PRESET] [START] [7] [GHz] [SWEEP TIME] [2] {0] [0]

[ms] [ LM MOD]. On the 83592C press [EXT ALC MODE]. The unleveled lamp light should
be lit.

3. Preset A6R78 (T) one quarter turn from full clockwise position.

10.

11,

12,

13.

14.

. Select 5 dB/DIYV dispiay resolution on the 8755C and center the display.
. Adjust the FILTER PEAK to maximize the lowest power point as viewed on the Model

8755C. If the output is within specification, go to paragraph 5-21. Otherwise continue on.

. On the 8350A/B, press [SHIFT] [9] [2] to enable the SYTM OFFSET DAC subroutine.

Using the 83592C POWER control, peak the power in the beginning of Band 2.

. On the 8350A/B, press [SHIFT] [9] [3] to enable the GAIN DAC sub-routine. Using the

83592C POWER control, peak the power at the end of Band 3. Maximum peaking occurs
when the power at the high end of Band 3 has been optimized without the power in other
bands dropping out.

. Iterate between steps 5 and 6. SHIFT 92/93 are interactive so the adjustments must be

alternated until the best compromise is found.

. Press [SHIFT]{9] [2]. Set A7S1 to the Hex-code on the plug-in display. Press [SHIFT] [9] [3].

Set A752 to the Hex-code on the plug-in dispiay.

Press [INSTR PRESET] on the 8350A/B so that the new calibration data will be entered from
the current switch settings.

On the 8350A/B, press [STOP] [7] [GHz] [ U MOD] [SWEEP TIME] [4] [0] {0] [ms]. On
the 83592C, press [EXT ALC MODE].

Ifthe output is within specification, go to step 16 to peak Band 1. Otherwise continue on with
the YTF adjustment.

On the 8350A/B, press [RECALL] [1]. On A7 adjust R207 (YTF OFFSET) to peak the low
end of band 2.

On A7 adjust R202 (YTF GAIN) to peak the high end of band 2 and the low end of band 3.

UPDATES APPLY TO ALL SERIALS UPDATES
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HP §3592C 83592-90038

5-20. SLOW SWEEP'SYTM/YTF TO YO TRACKING (UPDATES) (Cont'd)’

15.
16.

17.

18.

Repeat steps 13 and 14 until maximum power output is obtained.

If the output power is within spemﬁcanon peak band | as explained in the following steps.
Otherwise, go.to Paragraph. 5-21_ R v b myan

= Y

On the'8350A/B, press [STOP] [7] [GHz] [IJ'IMOD] On the 83592C, press ALC MODE
[EXT].

Adjust A7R51 (Bl OFS}and A7R76 (Bl GAIN) 10 maximize the minimum, power points of
the band 1 dlsplayed trace. .

UPDATES UPDATES APPLY TO ALL SERIALS - 9/10
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5-21. SRD BIAS (UPDATES)
. REFERENCE;

Performance Test: Paragraphs 4-17, 4-19
Service Sheet A4 and A6

DESCRIPTION:

The High Power SRD Bias is set by peaking the 8755C displayed trace with A6R68 (2H) and
A6R73 (2L) in Band 2, A6R69 (3H) and A6R74 (3L) in Band 3.

The Low and Mid Power SRD Bias is adjusted by inserting a voltage through a 511 ohm current-
limiting resistor to directly bias the Modulator/Splitter. With the 83592C at maximum RF
output, the power supply voltage is increased (minimum voitage 0.5 Vdc, maximum voltage 5.0
Vdc)to set the RF output power just above the 8755C noise floor. Then A6R63 (3HL)is adjusted
until minimum slope is obtained on the oscilloscope display. The voltage from the power supply
is decreased until the lowest part of the trace, on the 8755C display, is 10 dB above the noise floor.
Then A6R12 (C) is adjusted to peak the power in Bands 2 and 3. The power supply is then

removed,

EQUIPMENT:
Swept Amplitude Analyzer ............. ... ..ot HP 8755C
Display Mainframe ... ... ... ... ... ... . . . ... HP 182T
Detectors (2) ...t e HP 11664A
6dBAttenuator ........ ..., HP Weinschel Model M9-6
10dB Attenuator ...t HP Weinschel Model M9-10

. 20dB Attenuator . ...... ... e HP Weinschel Model M9-20

Directional Coupler ........... .. .. .. e . HP 0955-0125
Power Supply ... HP 6214A
Oscilloscope ............ ... ..., e ....HP1740A
Extender Board ............ ... .. HP 08330-60031
Sweep Oscillator ... o HP 8350A/B
511 ohm Resistor ... ..ot HP 0757-0416

PROCEDURE:

NQOTE

Turn the 8350A/B LINE power OFF when removing or installing PC
boards.
This procedure requires that A3$1is set to the factory-set position
(refer to Table 5-6).

High Power SRD Bias

I. Connect the equipment as shown in Figure 5-21 with the 83592C A6 Sweep Control board on
an extender. Do not connect the power supply. With the LINE power OFF, remove the
83592C A4 ALC board. Connect the 8755C MODULATOR DRIVE output to the 83592C
rear pane! PULSE IN connector.

2. Allow the equipment 10 warm up for one hour.

3. On the 8350A/B press [INSTR PRESET] [START] [6] [.] [9] [GHz] [STOP] [1] [3] {.] [5]
. [GHz] [SWEEP TIME] [4] [0] [0] [ms]. On the 83592C select the [EXT ALC MODE].

UPDATES UPDATES APPLY T ALL SERIALS 11
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5-21. SRD BIAS (UPDATES) (Cont'd)

HP 83592C

PULSE "o
N : SWEPT
) — AMPLITUOE
SWEEP
DSCILLATOR AEPLE - | ANALYZIER
OSCILLSCOPE & 7axisBLANK ¢ POSZBLANK ¢ FOWER SUPPLY 4 auxcoveur
: 51150,
o o) gD AESISTOR
o8
1103
T
.?"\53 2 io )3 SWEEP RE
= oUTPUT oUTPUT
A 8
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- ngan - - -A0NI
»6TES 10 08 ‘ . ;
' ATTENUATOR DETECTOR RS St
S : Mon
= {1 o = DRIVE
TEE
Figure 5-21. SRD Bias Adjustment Serup _ .
B D
ABR7? ASRB8 AGR74 AGREY ABR78 .
2L 2H 3L 3H T

AGR12 —

Figure 5-22. SRD Bias Adjustment Locations
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HP 8'3592C §3592-90038

5-21. SRD BIAS (UPDATES) (Cont'd)
4. Set the 8755C display resolution for 5 dB/DIV and center the displa.y.
5. Set up a zero volt reference on the ocilloscope.
NOTE

BEFORE bheginning each adjustment, preset the potentiometer to
the point where one side of the trace onthe oscilloscope display is
below zero voits. Adjustment locations labeled 2L and 3L set the
left side of the displayed trace. Adjustment locations labeled 2H
and 3H set the right side of the displayed trace. DO NOT preset
more than one potentiometer at a time.

6. Observe the 8755C display, adjust A6R73 (2L) to peak the power at the low end of Band 2
without the power squegging, Then adjust AGR78 (2H) to peak the rest of the band. [teraze
between (2L) and (2H) to peak the power across the band without any squegging.

7. On the 8350A/B press [START] [1] [3] [.] [4] [GHz] [STOP] [2] [01 {GHz]. Adjust A6R74
(31) for the low end of Band 3 and A6R69 (3H) for the rest of the band to peak the power
without squegging,

8. Check the SYTM/YTF to YO tracking to ensure it has not changed (refer to Paragraph 5-20).
If retracking is necessary, repeat the steps above to eliminate any squegging that may have
occured.

Low and Mid Power SRD Bias

The voltage connected to A6P1-6 is to bias the Modulator/Splitter
directly. it A6P1-7 (+10Vdc supply) is shorted to A6P1-6, the Modu-
lator/Splitter will be damaged.

9. Set up the equipment as shown in Figure 5-21, with a 511 ohm resistor connected to A6P1-6
(reference to ground). Remove the 833592C A4 ALC board. Connect the 8755C Swept
Amplitude Analyzer MODULATOR DRIVE output to the 83592C rear-panel PULSE IN
connector.

10. Allow the equipment to warm up for cne hour.

Il. On the 8350A/B, press [INSTR PRESET] [SWEEP TIME] [2] [0] [0] [ms] [START] [7]
[GHZ]. Set the power on the §3592C to 20dB. :

12. Set the 8755C display resolution for 10 dB/DIV and adjust the display to the top graticule.
On the 1740A Oscilloscope, select A vs B, set Channel A to .5 B/DIV, set Channel Bto 1 Y/
DIV, and DC-couple Channels A and B. -

13. Set the 6214A voltage t0.5 Vdc. Increase the voltage until the highest power point is 10dB
above the noise floor (DO NOT EXCEED 5 Vdc).

14. Monitor A6TP3 with the oscilloscope and adjust AGR63 until minimum slope (flat display)
1s obtained. :

15. Decrease the 6214A voltage until the power at the lowest point between 6.9 and 20 GHz is 10
dB above the noise floor.

UPDATES UPDATES APPLY TO ALL SERIALS
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5-21. SRD BIAS (UPDATES) (Cont'd)

16. Set A6R12 (C) to a centered position and then adjust to peak the power between 6.9 and 20 .
GHz. Using the voltage source, keep the RF powerat or near 13dB abovce the noise floor, then
repeak A6R12 (C). If the power of the sweep drops at any frequency, maximum peaking has
been exceeded.

17. Repeat step 14 to verify baseline flatness, readjust A6R63 as needed.
Thresheld
NOTE

For this adjustment to be accurate, the attenuator must be in the
0.0d8 step. (Opt 002 only)

18. On the 8350A/B press [INSTR PRESET]. Set the power level on the §3592C to —5dB.

19. Observe the 8755C with a 1dB/DIV reference. Preset A6R78 (T) clockwise then adjust
A6R78 (T) counter-clockwise until squegging and/or oscillattons are eliminated.

20. Observe the 8755C trace, increase power slowly to maximum specified power out. If
" squegging or oscillations reoccur, readjust AGR78 (T) in small increments. If excessive
adjustment of A6R78 (T) is required, the SRD bias may be misadjusted.

14 UPDATES APPLY TO ALL SERIALS UPDATES
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5-26A. POWER CALIBRATION (UPDATES)
NOTE

Complete adjustment of the ALC leveling loop requires several
procedures to be performed in the order prescribed from para-
graphs 5-26 through 5-29, Deviation from this routine may cause
improper leveling and/or power variation problems.

REFERENCE:

Performance Test: Paragraph 4-14
Service Sheet: A4

83592-90038

DESCRIPTION:
Power is calibrated on a power meter at three over the leveled power range: —3, +3, and +10
dBm.
SWEPT
SWEEP RF POWER AMPLITUDE
OSCILLATOR PLUG-IN METER ANALYZER
@ - @ o=
aquTPuy QUTPUT POWER
Y SENSOR
[ =
I 19048
L ATTENUATOR DETECTOR
b i a
Figure 5-36a. Power Calibration Test Setup
EQUIPMENT.:
Swept Amplitude Analyzer ........ ... ... ... .. ... .. ... .. ... HP 8735C
|0 =1+ . o HP 11664A
Sweep Oscillator ... ... .. i e HP 8350A/B
Power Meter ... . e e e HP 436A
POWeT SeMSOT . oottt ettt e e HP 8481A
10dB Attenuator .......cviiiiiin i, HP Weinschel Model M9-10
UPDATES UPDATES APPLY TO ALL SERIALS 15
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5-26A. POWER CALIBRATION (UPDATES) (Cont'd)

PROCEDURE: ' .
NOTE

This procedure assumes that A3S1is set to the factory-set position
(Table 5-6). If the following steps result in A4R13 and A4R9 being
adjusted near the stops, connect DVM low to A4TP12 (floating
ground) and DVM high to A4TP9. Adjust A4R78 for —0.2mV +
0.01mV.

BEFORE proceeding with the pawer calibration, the instrument
MUST be warmed up for 30 minutes minimum with cover ON in
order to stabilize the power.

1. Conngct power meter to RF output.

2. On the 3350A/B press [INSTR PRESET] then [ L1 MOD] [CW] [5] [0] [MHz]. Set the plug-
in for a front panel display of —5 dB.

. Press [SAVE] [1] on the 8350A/B.

. Select a CW frequency of 2.2 GHz and press [SAVE] [2].

- Set the plug-in for a power setting of + 3 dB and press [SAVE] [5].

. Press [CW] [5] [0] [SAVE] [4]. _

. Set the piug-in for a power setting of + 10 dB and press [SAVE] [7]. .
. Press [CW] {2] [.] [2] [SAVE] [8]. '

. Adjust A4RI (0 SLOPE) to get the same but opposite difference between (50 MHz and 2.2
GHz at —35 dB) and (50 MHz and 2.2 Ghz at +10 dB). See Figure 5-36b.

=R B BN e Y T -~ FY ]

1
l
l
1
- ‘7‘ “““““ I~ - +10¢8m
| 1
+ SLOPE !
| [
| I
I !
l [
[
I
I— - -5dBm

| T

Figure 5-36b. 0 SLOPE Adjustment
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5-26A. POWER CALIBRATION (UPDATES) (Cont'd)

. 10. Adjust A4R13(0L0O) forequal but opposite deviations from —5dBat 50 MHz and 2.2 GHz.

11. Adjust A4R9 (0 MID) for equal but opposite deviations from +3 dB at 50 MHz and 2.2
GHz.

12. Adjust A4R7 (0 HI) for equal but opposite deviations from + 10 dB at S0 MHz and 2.2 GHz.

13. Connect the 8755C to the 8§3592C RF output. On the 8350A/B press [INSTR PRESET]
[START] [2] [.] [3] [GHz] [STOP] [7] [GHz] [ LT MOD]. Observing the 8755C, locate the
frequency which is the mid point of Band | power variation, and set CW to that frequency.

14. Connect the power meter to the 83592C RF output. Set the plug-in for a front panel display of
—35 dB and adjust A4R 12 {ILO) for a power meter reading of — 5 dB.

15. Setthe 83592C for a front panel display of + 3 dB and adjust A4R10(1MD) for a power meter
reading of +3 dB.

16. Set the 83592C for a front panel display of +10 dB and adjust A4R8 (1HI) for a power meter
reading of +10 dB.

17. Repeat steps 2 through 15 until no further adjustment is necessary.

A4
. A&R1 A4RT  AARS  A4RY9 A4RID  A4R1Z  A4RI3
SLP 0 HI TH  GMD 1MD 1L0 0LD

) e e —_

|_l_r +..+.. P =
T T -O'

Iffw H-*H'ﬂ 28

".". 2 Ermezai-Ri=y

%I I.

@E | &%g'% gl i
| UUUUUUUUUUUUUUUUGDUQ

ut1 nz m

:
<
!
¢
E
-E
D-I
g

Figure 5-36c. Power Calibration Adjustment Locations
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5-29. ALC GAIN ADJUSTMENT (UPDATES)

. NOTE

Complete adjustment of the leveling loop requires several pro-
cedures to be performed in the order prescribed, from Paragraph
5-26 through 5-29. Deviation from this routine may cause
improper leveling and/or flatness problems.

REFERENCE:

Performance test: 8350A/8B Paragraph 4-14,
Service Sheet: A4

DESCRIPTION:

A4R15 in the input leg of A4U9 adjusts the gain of the Main ALC Amplifier. A4R15 is adjusted
for maximum possible gain without producing oscillations.

EQUIPMENT
Function Generator ....... ..ot e HP 3312A
OSCHlOSCODE ..ottt HP 1740A
Detector ... HP 8473C
10dB Attlenuator ...t HP 84914 Option 010
SWEEP FUNCT [ ON
. OSCILLATOR [EXT AM GENERATOR
B, Y
— RF PLUG-IN
o
AF QuUTPYT
1048 ﬂ 0SC| LLOSCOPE
ATTENUATOR P
e} ? a8 @
0 @ ? O g.g O
o 23 0:
* OOOO . g O E
o O;:nc'%) & O @J
DE;E:N:'OR J CH. A LCH,B p

Figure 5-41. ALC Gain Adjustment Test Setup
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5-29. ALC GAIN ADJUSTMENT (UPDATES) (Cont'd)

NOTE .

This procedure assumes that A3S1is set to the factory-set position
{Table 5-6).

A4 A4R15

‘GAIN)

W] o W W |

=T=[- 4 |,.._1 - B o=
f B --“

H?Ir: L.-H w%...,

L m‘ﬁ‘
o A T e
=[] g aamaalaaﬁﬁ
gy H' Hrecme
5 w7 ol
ﬂUUDOUUUUUUUUUUUUUUUBU |‘| .

Figure 5-42. ALC Gain Adjustment Location

I
i

PROCEDURE:
1. Connect Vp-p output on HP 3312A to 1740 CHANNEL A INPUT.
2. Set instrument controis as follows:
8350A/B SWEEP OSCILLATOR

ST ART et e e e 10 MHz
Y () PP 20 GHz
SWEEP MODE . ... e e MANUAL
83592C RF PLUG-IN
POWER LEVEL ..ottt e e e e et e e e e, -2 dB
ALC INT
3312A FUNCTION GENERATOR
MODULATION .ot e e i SWP
MODULATION RANGE Hz (KNOB) ...ttt ittt 0
VERNIER .« .ttt et e e e e e e e e e e e e e e 0
FUNCTION ottt e e i [~]
RANGE HzZ (BUTTON) vttt it et e e e e e 100K
FREQUENCY ..ttt ittt et e e e e e e e e e e 5 .
AMPLITUDE ..ottt e e 1
VERINIER .ttt ettt e e e e e e e e e e e !
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5-29. ALC GAIN ADJUSTMENT (UPDATES) (Cont'd)

. 1740A OSCILLOSCOPE
MODE .. .. . MAIN
CHANNEL AINPUT ... ... ... ... i, AC
CHANNELA V/DIV ... . i i, 2V
CHANNEL BINPUT ... ... e, DC
CHANNELBV/DIV ... i v
D P LAY A

3. Adjust 1740A vertical and horizontal position knobs for waveform at the center of
oscilloscope CRT. Adjust START knob, below SWP button, for 10 kHz as displayed on
oscilloscope. Turn MODULATION RANGE Hz to 100 and VERNIER to 10K,

4. Connect equipment as shown in Figure 5-41.
5. On 1740A select A vs B MODE and set CHANNEL A to .005/D1V.

6. Adjust the far left side of the signal for 2 divisions pk-pk by using the CAL on the
CHANNEL A knob.

7. While monitoring CHANNEL A, manually 'sweep the entire plug-in frequency range and
adjust the ALC “GAIN" (A4R15) for 4 divisions of peaking at the plug-in frequency where
the highest gain peaking occurs. (See Figure 5-42a)

4 DIV
ADJUST "GAIN*

L —
T ?—’—- e
2 DIV REF -
4+ ]

Figure 5-42a.  ALC Gain Adjusted Correctly (Worst Case)
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Model 83592C 83592-90038

CHANGE 1
. This change modifies the AG Sweep Control Board

Page 6-22, Table 6-3:

Change the A6 Sweep Control Assembly HP and Mfr. Part Number to: §3592-60119. CD 3, (recommended
replacement).

Page 6-24, Table 6-3:
Delete AGRT6.
Change A6R77 10 HP and Mfr, Part Number 0698-7277, CD 6, RESISTOR 51.1 K.,

Page 8-83/84, Figure 8-44 (A6 Component Locations):
Delete R76.

Page 8-83/84. Figure 8-49 (A6 Schematic):
Change the SWEEP CONTROL Part Number to: 83592-60119.
Change the SERIAL PREFIX in the bottom left-hand corner to 2348A.
In block I SRD AND PIN DIODE BIAS:
Delete R76.
Change the value of R77 10 51.1 K.

CHANGE | 1-1/1-2




HP 83592C 83592-90038

CHANGE 2 (Supersedes CHANGE 1)
This change incorporates a new AG Sweep CGontro) Board.

Page 6-22, Table 6-3: :
Change the HP and Mfr. Part Number of the A6 Sweep Control Board to: 83592-60119.

Page 6-23, Table 6-3:
Change A6R14 to: 0698-3447, CD 4, RESISTOR 422 1% .125W F TC=0x100, 03292, CT4-1/8-T0-422R-F.
Change A6RS1 to 0698-7212, CD 9, RESISTOR 100 1% .05W F TC=0x 100, 28480, 0698-7212.

Page 8-83/84, Figure 8-44 (A6 Component Locations);
Replace Figure 8-44 with Figure 844 (CHANGE 2) in this change sheet.

Page 8-83/84, Figure 8-49 (A6 Schematic):
Change the A6 SWEEP CONTROL part number in the top left-hand corner of the A& Schematic to 83592-60119.
Change the SERIAL PREFIX in the bottom left-hand corner of the page 1o 2412A,
In block 1 SED AND PIN DIODE BIAS:
Change the value of R14 to 422,

CHANGE 2 2-172-2
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Figure 8-44. A6 Sweep Control Component Locations (CHANGE 2)
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CHANGE 3

. Change nat applicable.
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Model 83592C $3592-90038

CHANGE 4
This change inlroduces a new ALC board. it is now possible ta power meter level the plug-in with the HP 436A and HP 43BA as
. well as the HP 432A.

Page 1-4, Table I-1, Note 9:

Replace with the following: “Use the HP 432A/B/C, HP 436A, or HP 438A power meters. Both the HP 436A and
438A must be used on the top three {least sensitive) ranges. However, the HP 438A may also be used on the
fourth range by programming the response of the power meter’s filter as follows: Set the HP 438A to range two,
and press [MANFILTER] [1] [ENTER]. See the HP 43BA Operating and Service Manual for further instructions.
Sweep time 100 seconds for full sweep, typically greater than or equal to 5 seconds per GHz but not less than {0
seconds.”

Page 1-9, Paragraph 1-42;
Replace the first sentence with the following: *The RF output can be externally leveled using HP Model 432A/B/C.
436A. or 438A power meters or negative polarity ourput crystal detectors.™
Delete the note below the paragraph.

Page |-11, Table 1-4:
Across from the first listed “Power Meter” under Crilical Specifications delete: “{No substitute when used for
external power meter leveling).” Under Recommended Madel add: “HP 436A," “HP 438A."
Across from the first listed “Thermistor Sensor” under Recommended Model delete; “HP 84 78B™ and replace with:
“Unit compatible with power meter being used.”
Across from the second listed “Thermistor Sensor” under Recommended Madel delete: “HP K486 and replace
with: “*Unit compatible with power meter being used.™

Page 3-3, Figure 3-2, Number I:
Delete: “(HP 432 only).”

Page 3-6, Paragraph 3-22:
. Add the following: “For power meter ieveling (ALC MODE [MTR)), the power meter is used in conjunction with the
internal leveling loop. Low frequency variations are handled by the power meter, and high frequency variations
are handled by the internal leveling loop.”

Page 3-9, Figure 3-6;
Under EQUIPMENT change the Power Meter listing 1o: “HP 432A/B/C, 4364, 4384." Change the Thermistor
Mount listing to: “*Any sensor compatible with the power meter being used.”
Underthe NOTE delete: “*The HP 435 and 436 power meters will not power meter level this plug-in. Only an HP 432 may be
used.” and add: ~“When using an HP 436A power meter, enable RANGE HOLD ta lock power meter in one range.”
Under PROCEDURE, numbers | and 5, delete all reference to “HP 432A, “HP 8478A.,” “HP K486A.” and "HP
K231C."

Page 4-2, Table 4-1:
Across from “Squarewave Symmetry” under 83592C Adjustment add **5-28.”

Page 4-9. Power Meter Leveling;

Insert*13a. External leveling is shown using the HP 432A, HP 8478B, and HP K486A. However. the HP 4324/
B/C. 436A. 438A meters and compatible sensors may also be used.”

CHANGE 4 41



© Model 83592C 83592-90038

CHANGE 4
. This change introduces a new ALC beard. it is now possible la power meter level the plug-in with the HP 436A and HP 438A as

well as the HP 432A,

Page 1-4, Table I-1, Note &:

Replace with the following: “*Use the HP 432A/8/C, HP 436A, or HP 438A power meters. Both the HP 436A and
438A must be used on the top three {least sensitive) ranges. However, the HP 438A may also be used on the
fourth range by programming the response of the power meter’s filter as follows: Set the HP 438A 1o range two,
and press [MANFILTER] [1] [ENTER]. See the HP 438A Operating and Service Manual for further instructions.
Sweep time 100 seconds for full sweep, typically greater than or equal to 5 seconds per GHz but act less than 10
seconds.”

Page 1-9, Paragraph 1-42;
Replace the tirst sentence with the following: “The RF output can be externally leveled using HP Model 4324/B/C,
436A, or 438A power meters or negative palarity output crystal detectors.”
Delete the note below the paragraph.

Page L-11, Table 1-4:
Across from the first listed “Power Meter” under Critical Specifications delete: *(No substitute when used for
external power meter leveling).” Under Recommended Madel add: “HP 436A,” “HP 438A."
Across from the first listed “Thermistor Sensor” under Recammended Model delete: “HP 8478B” and replace with:
“Unit compatible with power meter being used.”
Across from the second listed “Thermisior Sensor™ under Recommended Maodel delete; “HP K486 and replace
with: “Unit compatible with power meter being used.”

Page 3-3, Figure 3-2, Number i:
Delete: “(HP 432 only).”

Page 3-6, Paragraph 3-22;
. Add the foilowing: “For power meter leveling ({ALC MODE [MTR]). the power meter is used in conjunction with the
internal leveling loop. Low frequency variations are handled by the power meter, and high frequency variations
are handled by the internal leveling loop.™

Page 3-9. Figure 3-6:
Under EQUIPMENT change the Power Meter listing 1o; “HP 432A/B/C, 436A. 438A." Change the Thermistor
Meount listing to: **Any sensor compatible with the power meter being used.™
Under the NOTE delete: “*The HP 435 and 436 power meters will not power meter level this plug-in. Only an HP 432 may be
used.” and add: ““When using an HP 436A pawer meter, enatle RANGE HOLD to jack power meler in one range.”
Under PROCEDURE, numbers | and 5, delete all reference to “HP 432A,” “HP 8478A,” “HP K486A.” and "HP
K281C."

Page 4-2, Table 4-1:
Across from “Squarewave Symmetry” under 83592C Adjustment add **5-28.”

Page 4-9, Power Meter Leveling:
[nsert*13a. Externalleveling is shown using the HP 432A, HP 8478B. and HP K486A. However. the HP 4324/
B/C, 436A, 438A meters and compatible sensors may also be used.™
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CHANGE 4 (Cont’d)

Page 5-2, Table 5-1; .
Change A4R2 to A4R7. .
Change A4R3 to A4RS8.

Change A4R4 10 A4R 14,

Change A4R5 to A4R12,

Change A4R6 to A4RI13.

Change A4R7 10 A4RS.

Change A4R3 to A4RI10.

Delete the line beginning with A4R9.

Change A4R11 10 A4R15. Under Deseription, change Ull to U9.
Change A4R47 to A4R81. Under Deseription, change U7-Q6 to U17-Q9.
Change A4R56 to A4R82. Under Deseription, change U3 to U18.
Change A4R59 to A4R78. Under Deseription, change US-Q1 to U16-Q6.
Delete the line beginning with A4R67.

Page 3-5, Tahle 5-2:
Across from 5-27 under “Adjustments,” delete “Power Meter Leveling Calibration™ and replace with “Squarewave
Symmetry Adjustment (CHANGE 4).”

Page 5-51:
Replace pages 5-31 through 5-53 with the 5-26. ALC ADJUSTMENT (EHANGE 4) procedure in this change sheet.

Page 5-56, POWER METER LEVELING CALIBRATION:
Delete pages 3-36 and 5-57 and replace with 5-28. SQUAREWAVE SYMMETRY ADJUSTMENT (CHANGE 4) procedure

in this change sheet.

Pages 5-58 to 5-61: ALC GAIN ADJUSTMENT:
Replace all reference to A4R11 with A4R 15, .

Page 5-58, DESCRIPTION:
Change A4U1l 10 A4U9.

Page 5-38, EQUIPMENT:
Across from “Power Meter” add: “436A, and 438A."
Across from both Thermistor Mounts delete: “HP 8478A™ and “HP K486,” and replace with “Unit compatible
with power meter being used.”

Page 5-61, Paragraph 5-29:
Add the following steps:
*27. With the Model 83592C set to — 35 dBm, press [INSTR PRESET] [CW). Set the oscilloscope to a 10 us sweep
time. [fthe GAIN control {A4R15) has been over adjusted, the shape of the squarewave on the oscilloscope will
be distorted.”
“28. Back offon A4R15 and observe the squarewave. If the shape of the squarewave improves, back offuntil
there is no more change. If there is no change, in the shape of squarewave as A4RI13 is adjusted, return it to its
initial position.™
Pape 6-16 Table 6-3:
Replace the parts list for the Ad Assembly with Ad Replaceable Parls {CHANGE 4) from this change sheet.

Page 8-19, A4 ALG Assembiy:
Add the following paragraph at the end of the A4 ALC assembly description:
“When used in the ALC MODE [MTR], the A4 ALC assembly uses both the power meter and the internal
leveling loop to level the power. Each loop has a separaie log amplifier. The output of the “internal” log
amplifier is sent through a high pass R-C filter and combined with the output of the power meter log amplifier.
This composite signal represents the actual RF power. The power meter leveling loop responds to low frequency
variations, while the internal loop responds to high frequency variations.” .
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Modki 83592C 83592-90038

CHANGE 4 (Cont’d)

Page 8-49, A4 AUTOMATIC LEVELING CONTROL (ALC), CIRCUIT DESCRIPTION:
Replace pages 8-49 to 8-62 with the A4 ALC CIRCUIT DESCRIPTION (CHANGE 4) from this change sheet.

Page 8-63/8-64, Figure 8-28:
Replace Figure 8-23 with Figure§-28. 44 ALC Block Diagram (CHANGE 4) from thischange sheet, Note thisisa
fold-out page. :

Pape 3-63/8-64, Figure 8-29:
Replace Figure 8-29, with Figure 8-29. A4 ALC Component Locations (CHANGE 4) from this change sheet.

Page 8-63/8-64, Table 8-12:
Replace Table 8-12 with Table §-12. Leveling Control Lines (CHANGE 4) from this change sheet.

Page 8-63/8-64, A4P1 Pin-out Table:
Replace the A4PL Pin-out Table with A4P! Pin-out Table {(CHANGE 4) from this change sheet,

Page 8-63/8-64, Figure 8-32;
Under NOTE, change the middle paragraph to read: “Adjustment of the EXT/MTR ALC CAL screw will affect the
wavefarms at TP8 and TP5. Adjust the CAL screw until the correct waveforms are obfained.”

Page B-63/8-64, Figure 8-33:
Replace Figure 8-33 with Figure 8-33.  Open Loop Wavejorms (CHANGE 4) from this change sheet.
Page 8-63/8-64, Figure 8-34:

Replace Figure 8-34 with Figure 8-34. 44 ALC Schematic Diagram (CHANGE 4) from this change sheet, Note
this is a fold-out page.
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HP §3592C 83592-90038

ADJUSTMENTS

5-26. ALC ADJUSTMENT (CHANGE 4)

NOTE

Complete adjustment of the ALC leveiing loop requires procedures
to be performed in the order prescribed, from Paragraph 5-26
through 5-29. Deviation from this routine may cause improper
leveling and/or power variation problems.

REFERENCE:

Performance Test: Paragraph 4-14.
Service Sheet: A4

DESCRIPTION:

Adjustments compensate for DC offsets in the detected RF path and the Main ALC Amplifier.
Power is roughly calibrated and iow band flatness is optimized.

:Eﬁ NEK POS Z
BLANK
SCALAR A4TP
NETWORX FNWEEP %‘l’j‘%fl; SWEEP A4TPT
4 ANALYZER | ¢ 0SCILLATOR | , DIGITAL VOLTMETER

: C)nuuu
= oasa
aooa

2 oooQoo

ooonaco

RF
QUTRUT

1048 POWER
OETECTOR  ATTENUATOR e SENSOR
o — 7N

Figure 5-35. ALC Adjustment Test Setup

EQUIPMENT:
Digital Voltmeter ... ... .. . i it HP 3435A
Power Meter ... .. e e HP 436A
Thermistor Mount . ...ttt it e e HP 8485A
Scalar Network Analyzer ..........ciiitintmne ... HP 8756A
|93 (< o2 (o ) HP 8473C
ExtenderBoard ............... ... ... i HP 08350-60031
JIOAB AttenUator ...t ti s et e e e e e HP 8493C-010
Sweep Oscillator ... .. i HP 8350A/B
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§3592-90038 Model 835%$2C

ADJUSTMENTS

5-26. ALC ADJUSTMENT (CHANGE 4) (Cont'd)

PROCEDURE:
NOTE
Turn AC power OFF when removing or installing PC boards.
NOTE

This procedure assumes that A351is set to the factory-set position
(Table 5-6), and that the HP 8350A/B Sweep Oscillator 27.8 kHz
squarewave modulation is selected.

I. Remove the A5 FM Dnive board. Put the A4 assembly on an extender board. Press
[INSTRPRESET] [CW]. Sweep the fuil range of the plug-in at any leveled power. Preset the
following adjustments as indicated:

AdRBL(OES 1) . i i e e Midrange
AdR B2 (OFS ) L e e e Midrange
AdRTB(OFS 3 L e e M;drange
AAR LB (GAIN) L e e e e Midrange
AART (O HDY .. e Fully CW
AR (LHD .o e e e Fully CW
AdRIA (BIAS) .. e e e M}drangt:
AGR L S P) i e e e e Midrange

2. Float the ground on the Digital Voltmeter and measure the voliage between A4TP9 and
A4TPI10. Refer to Figure 5-36 for adjustment locations. Adjust A4R81 (OFS 1) for 0.000 =
0.001 Vde.

A4RT0
1 MD

MR7 A4RB A4RI \ MRI2 AdRI3 ARI4 AMR1S
OHI tHI OMD \1LO 0LO BIAS AMTP1-8 GAIN

i \\\\ / / L

SLp "“-—

Figure 5-36. ALC Adjustment Locations

4.6
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Model §3592C 83592-90038

ADJUSTMENTS

. 5-26. ALC ADJUSTMENT (CHANGE 4) {Cont'd)

3. Attach a jumper from A4TP11 to ground. Connect the DVM to A4TP4 (reference to ground)
and adjust A4R32 (OFS 2) for a DVM reading of 0.000 = 0.001 Vdc. Remove the jumper.

4. Connect the DVM between A4TP12 and A4TP9 (floating ground). Adjust A4R78 (OFS 3)
for a DVM reading of 0.000 + 0.001 Vdc.

5. On the HP 8350A/B, press [CW] [5] [0] [MHZ ms]. Turn OFF the HP 83592C RF power.
Connect the DVM to A4TP7 (ground to Pl pin 42) and adjust A4R14 (BIAS) for a DVM
reading of 0.000 = 0.001 Vdc. Turn ON the HP 83552C RF power.

6. Set the HP 8350A/B LINE power to OFF. Remove the A4 assembly from the extender board
and reinsert the A4 assembly directly into the instrument. Set the HP 8350A/B LINE power
to ON and press [CW] [5] [0 [MHz ms]. Connect the Power Meter to the HP 83592C RF
OUTPUT.

7. Setthe HP 83592C fora POWER reading of —5 dBm. Adjust A4R13(0 LO) foran RF output
power at the HP 83592C connector of —3 + (.1 dBm.

8. Setthe HP 83592C fora POWER reading of +7 dBm. Adjust A4R9 (0 MD) foran RF output
power at the HP 83592C connector of +7 = 0.1 dBm.

9. lterate between steps 7 and 8 until both low and midpower ranges are calibrated and no
. readjustment is necessary.,

10. Set the HP 83592C fora POWER reading of + [0 dBm. Adjust A4R7 (0 HI) for an RF output
power at the HP 83592C connector of +10 + 0.1 dBm.

11. Disconnect the Power Meter and monitor the RF output with the HP §736A Scalar Network
Analyzer. Press HP 8350A/B [INSTR PRESET] to sweep the full range of the plug-in. Press
HP 8350A/B [ LT MOD] for compatibility with the HP 8736A. Set the HP 83592C for a
POWER reading of --3 dBm. Press [RF BLANK] [SAVE] [1].

12. Adjust A4R | (SLP} for best overall flatness from 10 MHz to 2.4 GHz as observed on the HP
B756A.

13. Adjust A4R12 (1 LO) for best continuity at the bandswitch point at 2.4 GHz.

14, Set the HP 83592C for a POWER reading of +7 dBm. On the HP 8350A/B, press [SAVE]
[2]. Adjust A4R10 (1 MD) for best continuity at the bandswitch point.

15. Set the HP 83592C for a POWER reading of +10 dBm. On the HP 8350A/B, press [SAVE]
[3]. Adjust A4R8 (1 HI) for best trace continuity at the bandswitch point.

16. Iterate between steps 13, 14, and 15 using [RECALL] [1], [2], and [3] until trace continuity at
all three power settings is achieved.

17. Reinstall the A5 FM board assembly.

CHANGE 4 4-7/4-8




HP 83592C 83592-90038

ADJUSTMENTS

. 5-28. SQUAREWAVE SYMMETRY ADJUSTMENT (CHANGE 4)

NOTE

Complete adjustment of the ALC leveling loop requires several
procedures to be performed in the order prescribed from para-
graphs 5-26 to 5-29. Deviation from this routine may cause
improper leveling and/or power variation problems.

Turn AC power OFF when removing or installing PC boards.

This procedure assumes that A351 is set to the factory-set position
{Table 5-6).

REFERENCE:

Performance Tests: Paragraph 4-21
Service Sheet: A4

DESCRIPTION:

C23 (S5YM 1) and R99 (SYM 2) minimize overshoot of the squarewave. R92 adjusts the duty
cycle of the squarewave.

SWEEP AF
OSCILLATGR PLUGAN DSCILLOSCOPE

10 dB CRYSTAL
ATTENUATOR DETECTOR

| Trer—

Figure 5-39. Squarewave Symmetry Adjustment Setup

EQUIPMENT:
Sweep Oscillator ....... ... ... ... .. . HP 8350A/B
OsCIlloSCOPE . ..ottt HP 1740A
Crystal Detector . .......ooii i e e HP 8473C
ATEENUATOr .. .. HP §491B-010

CHANGE 4 4-9




83592-90038

ADJUSTMENTS

Model §3592C

5-28. SQUAREWAVE SYMMETRY ADJUSTMENT (CHANGE 4) (Cont’d)

MGC23  MRIS
SYM 1 GAIN

Rt

Figure 5-40a. Squarewave Symmetry Adjustment Locations

PROCEDURE:

1.

Connect the equipment as shown in Figure 5-39, with A4 on an extender board. On the HP
8350A/B, press [INSTR PRESET] [CW] [ L1 MQD]. Set the RF power level (o O dBm and
allow the equipment to warm up for one hour.

NOTE
insure that you do not overdrive the detector as this will distort the
squarewave.

. Preset A4R 15 fully counterclockwise (Figure 5-40a).
. Press [CW] [1] [.] [5] [GHz s]. Alternately adjust C23 (SYM 1) and R99 (S8YM 2} for the

waveform shown in Figure 5-40b.

. Press [CW][5] [GHz s]. Check that the squarewave resembles that shown in Figure 5-40b. If

not, adjust C23 and R99 for best squarewave while alternately checking the squarewave at
1.5 GHz.

. Repeat step 4 for 10, 13, and 20 GHz, Optimize the shape of the squarewave over the entire

range of the plug-in. Pay particular attention to the changes between band 0 and bands 1, 2,
and 3. Naturally there will be slight variations at each end of the plug-in’s range.

. With the A4 board on an extender, there may be a slight “pip” on the detected signal. This

will disappear when the board is mounted in the plug-in.

. If you are unable to obtain the correct waveshape, you may need to adjust the value of R92.

Replace R92 with a potentiometer having a mid range value the same as that of R92. Vary its
resistance until 50% duty cycle is obtained. Remove the potentiometer and measure its
value. Replace with a fixed resistor closest to the measured value.

4-10
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ADJUSTMENTS
IO uS/div
2
R \ ¢ Ovde
=1 1

RF Qutput ALC INT -5 dBm 10 GHz
Diode Detector & Oscilloscope

. Figure 5-40b. Optimum Squarewave (CHANGE 4)
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ADJUSTMENTS
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Model 83592C 83592-90038

Model 83592C FParts List (CHANGE 4)

Reference HPPan ¢ L Mtr. Mfr.
. Designation Numbar D Rty Dascription Code Part Number
Ad 83592--50077 2 i BD AY -- ALC 2848¢ BI592--60077
A4CY 0160--3879 7 4 CAPACITOR--FXD . 04UF +20% §00VDC CER 284810 0i40--3879
A4C] 0180--26i7 4 i CAPACITOR-=FXD 6.BUF+i0% JSVIC Ta 25068 DARBGSIBIGK
aaly 0156--0745 2 i CAPACITOR--FXD P19PF +5X% 100VDC MICA 29480 0160--0945
AdCH 0150--4084 B 7 CAPACITOR--FXD .iUF +20¥% SAYDC CECR 28480 0160--4084
a4c7 0160--3874 2 2 CAPACITOR-~FXD LOPF +.SPF 200VDC CER 28481 4160--3874
A4C3 0160--4084 B CAPACITOR--FXD .iUF +20% SOVDC CER 28480 0ib60--40884
A4C? 0160--40B4 6 CAPACITOR-——FXD . iUF +20T SOVDC CER 28480 0i66-—4054
A4C1D 0190--2897 7 L] CAPACITOR--FXD {0UF+10% 25VDC TA 28480 0188--2697
AMCLL 0160--3879 7 CAPACITOR--FXD .03UF +20X 100VIC CER 20480 0160--3079
ACL2 0160—387% 7 CAPACITOR--FXD . B4UF +20X $00VOC CER 23480 0160--3879
A4Ci3 a0—4084 £ CAPACITOR--FXD .iUF +20% S0vbC CER 28490 0i60--4084
A4C14 01600127 2 i CAPACITOR--FXD 1UF +20X 25VDC CER 284910 0i6d--21i27
AACLS 0180—26%7 7 CAPACITOR--FXD 10UF+10% 2SVDC TA 28490 1180--24%7
Aalis 01802697 7 CAPACITOR—FXD 1QUF+40T 25VIC Ta 28489 9180--25697
AdC17 01802897 7 CAPACITOR~FXD {0UF+10% 2SYDC TA 28480 0180--2897
ACL8 0i80--2661 S i CAPACITOR--FXD LUF+£10X% SOQVIC TA 254898 DiROGSLASEK
a4C19 604084 9 CAPACITOR--FXD .LUF +20% S0VDC CER 284819 0i40--4084
A4C20 0160--4984 @ CAPACITOR--FXD . {UF +206% SQVDC CER 28489 Nt60-—4084
A4C2L 0bp0--0572 1 2 CAPACITOR-~FXD 2200PF +202 100VDC CER 28480 0140—0572
AMC22 Bie0-—-3874 2 CAPACTITOR——FXD LOPF +.SPF 200vYDC CER 28480 0160--3874
A4C23 M2i—n4ad 8 i CAPACITOR—-V TRMR—-CER 2,5—SPF 43V PC--NTG 28480 1121--D448
MC2S Disg--4084 8 CAPACTTOR--FXD |, {UF +20% SOVDC CER 28480 0i6D--2084
A4C26 ii60--387% 7 CAPACITOR--FXD .01UF +20% 106VDC CER 28480 0i6)--387%
ALC27 0b0--3678 & i CAPACITOR--FXD 1000PF +20X 100VDC CER 28480 01480--3478
a4C28 btb0—a572 1t CAPACITOR--FXD 2200PF +20T iG0VDC CER 28480 bi60--0572
A4C29 0160--3873 1 2 CARACITOR-—FXD 4.7PF + SPF 200VDC CER 28480 01 40--3873
A4C30 1160--3873 1 CAPACITOR--FXD 4.7PF +,5PF 200vDC CER 28480 0i80-~3873
A4CI bise—3879 7 CAPACITOR--FXD .0SUF +20% 100vVDC CER 210480 0140--3879
A4CR1 i—1dv8 L [ DIDDE SWITCHING INSiS0 SOV 200M4 4HS 28480 1704--1098
A4CR2 1904—4078 ¢ DIODE SWITCHING 1M445 SOV 200Ma NS 28480 1901--1098
A4AERT 19010535 ¢ L} DIODE—SH SIG SCHATTHY 20430 1904--0535
A4CR4 19811098 1 DIODE SWITCHING INALS0 SOV 200WA ANS 28480 1901--1098
A4CRS 19041098 | DIODE SWITCHING iHA150 53V 20QM4 ANS 28480 1901--1098
MCR7 1901—0535 ¢ DIORE—SH SIG SCHOTTKY 28480 1904--0535
A4CRA 19010535 ¢ DIDDE-—SK SIG SCHOTTKY 28480 1901-~053%
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83592-90038 Model 83592C

Model 83592C Parts List (CHANGE 4)

Refaranca HPPart C s Description Mir. Mfr.

Designation Number D ¥ P Cade Part Numher
MCRY 1901--953% 9 DICDE--5M 5IG SCHOTTKY 28480 1901--0939
A4CR10 1901{--1098 1 DIGDE SWITCHING 1MA450 SOCV 200MA 4NS 28480 1901--10%8
AACRLY i?01—1098 1 DIODE SWLTCHING 1MAL50 SOV 200MA 4NS 28480 190i--10%6
LB 1258--0124 7 2 PIN--PROGRANING DUMPER .30 CONTACT #1506 1 36--4TS6L
LA {258--0124 7 PIN--PROGRANING DUMPER .30 CONTACT 21506 B136--47561
A4l PLa0--0240 4 1 INDUCTOR RF--CH--HLD {0QUNW 5% . 166DX.3BSLG 28480 9140--0211
A4HP2 S040--5848 1 i BOARD EXTR YELLOMW 28404 S04—b6d 48
AdNPT 5900--9143 & i FIN 8480 SHO—F043
AN 12914932 ¢ i CONNECTOR—-SGL CONT SKT .021-~IN--BSC--SI 91504 LG--1AG14—1
A%GL 1853--107 7 i TRANSISTOR PNP 2N3261 SI TO--18 PD=J40MM 04713 2NI251L
A4G2 1954--0404 ¢ i TRANSISTOR MPN SI TO--18 PD=160MW 20480 1654~-0404
[Liry 1854~-0295 7 2 TRANSISTOR--DUAL NPN PD=ADOME 224810 1854--8295
AAGS 1855—0386 9 2 TRAMSTSTOR J--FET 2H4392 H--CHAM D--MODE 04743 ANAT92
A4as 1855~-0396 9 TRANSISTOR J--FET 2N4372 W--CHAN D--MODE 14713 NAIT2
A7 1695--0423 5 S TRANSISTOR MOSFET M--CHAN E--MODE 178596 UNLOKM
L21) 1855--9423 %5 TRAMSISTOR MOSFET N--CHAM E--HODE 17856 VN1 KK
A4GY 1854--029% 7 TRANSISTOR--DUAL NPN PD=400Md 28480 1854--0295
A4QL0 i853--0346  § 2 TRANSISTOR--DUAL PNP PD=S00MM 28480 i853-~0314
A4QLY 18530316 1 TRANSISTOR--DUAL PNP PD=S00MW 28480 1853--0314
AdQ12 1955--0427 S TRAMSISTOR MOSFET N—CHAN E--HODE 17854 VNLOKN
AAGE3 1855--0423 S TRANSISTOR MOSFET N--CHAN E-~MODE L7854 UNL KN
A4Q14 18530451 5 2 TRANSISTOR PNP 2W3799 S1 TO--1i8 PD=3&0MW 0129% 2H3799
A4Q15 1853--04%1 S TRANSISTOR PNP 2HZI799 S TO—i8 PD=3H0MW 01295 2H3799
A4GHb 1855--0423 S TRANSISTOR MOSFET H--CHAN E—MODE 174954 VRLOKH
44R1 2100--2633 & i RESISTOR-=TRMR 1K 10X © SIDE—ADJ {--TRN 30993 ETSOX102 .
AARZ 16987267 4 2 RESISTOR 19.6K 1% .OSW F TC=0+100 24546 CI==t/8—~T1--1962-F
A4R? 2100--2516 3 i RESISTOR--TRMR 100K 48 C SIDE--ADJ i--TRE 32997 I3294--1--104
A4AE 21002945 2 i RESISTOR--TRMA 200K 0% € SIDE--ADT {--TRN 30983 ETSOM204
A4R? 2100--0670 & 3 RESISTOR—TRHMR 10K 10% C SIDE—ADJ 17--TRN 32997 Jo9ax~-i--103
A4R1D 21000670 & RESISTOR--TRMR tOK 107 € SIDE—ADJ 17--TRN 329%7 J292%--1--103
A4RL2 2100--3753 2 i RESTSTOR—TRMR 200K 10% C SIDE--ADF §7--TAN 28460 21003753
A4RLT 2100--01544 3 i RESISTOR—TRAMR 100K 10% C SIDE—ADJ £7--TRN 32997 Jagdi——-1--104
AdR14 2400--0670 & RESISTOR--TRMR 40X 10% C SIDE--ADT i7--TRN 32997 3292%=~1==103
H4RLS 2i00--248% % i RESISTOR-——TRHR SK 10X € SIDE--ADJ i—TRN 30983 ETS04S02
A4Rla De98--7253 8 2 RESISTOR S.11K 1% .0SM F TC=0+100 24546 CI—4/9--T0--51L1--F
AdRL7 0698—7253 8 RESISTOR S.44K 1% .0SW F TC=0+100 24544 CI--{/8--TH--Sit1--F
AdRIA 1698--72%7 2 i RESISTOR 7.5% t1 .0SW F TC=0%i00 24544 C3-—~1/B--T0--7901--F
AARLT 0698--7263 0 2 RESISTOR £3.3K iX .0SW F TC=0+4100 24546 C3--1/8--T0--1332--F
A4R20 0698--7258 3 1 RESISTOR 8.25K 1X .0SW F TC=0+£00 24546 Ci--1/8--T0--8251--F
A4R24 698--7261 B 3 RESISTOR 11K LX OSW F TC=0+100 245946 C3--1/8--T0~-1102--F
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Model 83592C Parts List (CHANGE 4)

Refersnce HPPart G - M#r. Mir.

. Designation Number D Oty Dascription Code Part Number
AdR2Z 1698--7262 9 2 RESISTOR §2.tX 1X .0SW F TC=<0+§00 24546 C3--1/8--T0--1212—F
A4R2T ., 1698--72%% 5 i RESISTOR 46 4K X .ISW F TC=0+i00 24545 C3==1/8=-T]-~4642=-F
ASRZ4 je98--7201 8 RESISTOR {1K {X QSN F TC=0+i00 24346 C3--1/8--Tk--1102--F
A4R2S be9g--7261 9 RESISTOR {iK 1%  0SW F TC=0+i01 24344 C3--1/8--Th-—1102--F
CELYE] 06967260 7 9 RESISTOR 10K 1% 0SW F TC=0+100 24546 £3--1/8--Td--1002--F
LLLY 0&98--7231 2 { RESISTOR 519 1X 0SW F TC=0+100 24546 [3-=i/8=-T0-=61i9R--F
h4R2B 0698--725¢ ¢ 2 RESISTOR S.62X X .ISW F TC=0+100 24346 C3--1/8--T0--Sa21--F
ASR3D 08370119 7 i THERKISTOR ROD SK--0OHM TC=+ 7%/C--DEG za4a8b BEI7--9119
A4R3L 04987279 8 i RESISTOR 51.7% X .USW F TE=0+i00 24546 E£3--1/8--T0--6192--F
A4RT2 0598—7264 | i AESISTOR §4.7X 1% _DSW F TC=0+i08 24544 CI-=1/8--T0-~1472--F
A4R33 0698--7248 1 2  RESISTOR J.i&K iX .0SW F TC=A+1d¢ 24546 C3--{/B--TD--Jibi--F
ART4 1698--3457 & [ RESISTOR 315K 1X .12%M F TC=0+111 2848b 0678--3457
A4RIS 86987260 7 RESISTOR 10K 1X .OSW F TC=0+i00 2454 C3—1/8-—-70--i002--F
A4R1 Me%8—-7260 7 RESISTOR {0K 1X 054 F TC=0+i00 24545 £3--1/8--T0--1002--F
AdRIE 0698—~7243 & b RESISTOR §. 96K 1X .0SW F TC=0+i#d 24544 3--1/8--T0--1961--F
A4RIT la98--7282 3 1 RESISTOR 82.5K iZ .0SW F TC=0+180 24544 C3--1/8--T0--82%2—F
H4RA0% 0698~-7288 ¢ 1 RESISTOR 147K { .QSW F TC=0+104 24545 C3--1/B--TQ--1473--F
A4R4 1698—~7284 9 1 RESISTOR 100K 1X .0SW F TC=0+109 24545 C3--1/8—T0--1G03--F
A4RA2 06987256 1 4§ RESISTOR &.8iK iX .05W F TC=0+i10 24544 C3--1/8-~Th-~6Bi4--F
AARAZ 0698--7270 ¢ 2 RESISTOR 26.1X 42X .0SW F TC=0+100 24545 C3--1/8~-T4--26i2--F
AdR 44 ©0&98--7233 4 1 RESISTOR 750 {X .0SW F TC=0+i00 24545 C3--1/8--T0--7SIR--F
AARAS 06987243 & RESISTOR §.96K 1% .0SW F TC=0+1{0 24548 E3--1/8—T0--1961--F
A4R16 0698--7234 5 2 RESISTOR 925 12 .0SW F TC=0+100 24546  C3--1/8--TH--B2SR—F
A4RA7 08370085 & 1 THERMISTOR R0D 4BC--OHM TC=+ . 7%/C—DEG 26480  0837--008%

. A4ReB 0698--7238 ¢ 1 RESISTOR {.2iK iX .0SW F TC=0+101 24546 CI--t/8--T0--12i1--F
AdR4T 1678--7205 0 3 RESISTOR Si.4 i% .0SW F TC=0+i08@ 24548 C3--1/9--TO—-SiRL--F
A4RSH 17570199 5 i RESISTOR 82.5 1X .125W F TC=0+103 24546 CA-—-§/8--T0--B2RS--F
AdRSH 1698--7236 7 i RESISTOR (K iX .0SW F TC=0+10Q 24546 CI--4/8--TO--§004-—-F
AARS2 9698--7229 8 2  RESISTOR Sii iX .0SW F TC=0+i00 24546 CI--1/8--TO--SLiIR--F
A4R53 le¥8—7232 3 2 RESISTOR 568§ iz .0SW F TC=0+100 24546 C3--t/8--T0--6B4R~-F
A4RS4 0698--1154 7 i RESISTOR 2.87K 1% .125% F TC=0+i00 24546 CA--1/8--T0--2B71--F
A4RSS 16987200 7 RESISTOR 10K 1Z .0SW F TC=0+100 24546 C3--1/8--TQ0--1002—F
A4RS7 16987248 1 RESISTOR 3.i6K iZ .0SW F TC=0+100 24544 C3--{/8--T0--3ib1--F
A4RS3 16987256 1 RESISTOR &6.81K iX .SW F TC=0+100 24546  CI--1/8--T0--4Bi1—F
A4RS? 9698--7229 8 RESISTOR Sii 1% 0SW F TC=0+400 24546 CI--t/8--T0--S} {R--F
A4RbD W478--7247 O 2 RESISTOR 2.87% 4% .1SW F TC=g+140 24546 C3--1/8--T0--2871--F
A4R61 16987217 & i  RESISTOR §%6 1X .0SW F TC=0+i00 24546 CI--4/8--TO--176R~-F
RARG2 teve--7212 ¥ 3 RESISTOR 100 1Z .0SW F TC=0+A00 24546 C3--4/8~—-TO-—§00R—F
A4RB3 1698--7243 & RESISTOR . 96K 4X .0SW F TC=0+1019 24544 CI--i/B--TO--iF61--F
ASRb4 1699--7256 1 RESISTOR .84X 1% .0SW F TC=0+100 24544 £3-=4/B--T0~=-bBi{-~F
A4RS8 698--7222 i 1 RESISTOR 260 4% .0SW F TC=0+i00 24544 CI—-1/8--TO--261R-—F
PAREF 498--7277 & i RESISTOR S1.1X 1% .0SW F TC=0+i30 24546 C3--1/8--To--Sii2--F

CHANGE 4 417
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Referance
Dasignation

A4R70
AR74

A4RT72
AaR73
A4RT4
A4RTS
A4RTE

A4R77?
AAT7E
AARTE
A4R30
AaRAL

A4RS2
A4R83
A4RA4
AARAS
AdRE

A4R37
A4R98
A4RET
A4R30
AdRYL

AdR2Y
A4R93
AARTA
AARPS
A4RPS

ARY7
A4RIE
A4RY?
A4R100
A4RIG1X

A4R102
A4R{D03
A4RI0S
A4R 1063
AdR108

AAR110
A4TPi--8

a4TRY
A4TPLD

Model 83592C Parts List (CHANGE 4)

HP Part’
Number

0699--724p
1698--7268

1p98-—-7212
4698--7212
1698--7243
b698--7274
1698--72640

$678--7260
21B0--1986
1698--7280
2698--7205
24#0--2030

2140—2930
1698--7234
§698--7232
G898—7260
1698--725¢

$698--7243
06987264
16987263
(69%-7264
1698—7240

1698--7270
1698—7260
1698--7242
16987254
16787251

D67B--7267
14987257
200--1738
1698--7262
1679--7256

0698--1440
07570424
06987205
0699~-3340
0698--8827

0698-~7243
1251--5644

0360—0535
0360—0535

C
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Description

RESISTOR 2.61K 1% .0SW F TC=0+400
RESISTOR 21.5K 127 .0SW F TC=0+100

RESISTOR §00 41X 0S¥ F TC=04i0d
RESISTOR 190 {X .0SW F TC=0+L00
RESISTOR { 9ek iX 0SW F TC=1+1i00
RESISTOR 38.3K 1% .QSW F TC=G+i00
RESISTOR 10K i% .05W F TC=4+100

RESISTOR 10K §Z .0SW F TC=0+100
RESISTOR--TRHR LK 10X C TOP-—-ADJ i--TRN
RESISTOR 10K 4X .0SW F TC=0+100
RESISTOR Si.1 tX .0SW F TC=2+100
RESISTOR--TRMR 20K L0L C TOP--ADS [—-TRMW

RESISTOR--TRKR 20K 10X € TOP—-ADRJ f--TRM
RESISTOR 825 1% .45W F TC=0+i04

RESISTOR 631 1% .0SN F TC=0+100

RESISTOR 10K {X _05W F TC=0+10¢

RESISTOR 4.22¢ 1X .0SW F TC=0+100

RESISTOR 1.96K LX .0SW F TC=0+i00
RESISTOR 147K 1% 05W F TC=0+100
RESISTOR 13.3K 1X .0SW F TC=0+100
RESISTOR 14.7K 1% .03W F TC=0£100

RESISTOR 1.47X X OSW F TC=0+i00

RESISTOR 26.1K iX .0SW F TC=g+10¢
RESISTOR 1D {X _9SW F TC=1+100

RESISTOR 1.78K £X .0SW F TC=g+10¢
RESISTOR 5.52% {X .0SW F TC=0+100
RESISTOR 4.22X X .0SM F TC=d+i90

RESISTOR 196X (X .0SH F TC=0+100
RESISTOR 7.5K {% .0SW F TC=0+100
RESISTOR--TRMR 10K 10X G TOP--ADJ {--TRM
RESISTOR 12.1X iX . 0SW F TC=0+10@
RESISTOR &.81K 1% .0SW F TC=0+100

RESISTOR 196 12 .129W F TC=0+100
RESISTOR 1.1K 1% .125W F TC=0:100
RESISTOR Si.1 §X .0%W F TC=0+100
RESISTOR 1956 1X _§25W F TC=@+100
RESISTOR {M iX 1254 F TC=0+100

RESISTOR 1.96K 1% 0SW F TC=0+100
CONNECTOR 8--PIM M POST TYPE

TERMINAL TEST POINT PCBH
TERMINAL TEST POINT PCB

M
Code

24546
28540

24546
24546
24544
24544
24544

24545
71118
24548
24546
73138

73138
24544
24544
24546
24544

24544
24546
24544
45ds
24545

24546
24546
24546
24546
24546

24546
28480
73139
24548
24546

24544
24546
24546
24546
23480

24546
28486

so080
oonee

Model 83592C

Mifr.
Part Numhber

CI--4/8--T0--2611--F
C3--4/8--T0--2152--F

£3--1/8-~T0--100R --F
£3--1/8--T0--1B0R--F
C3~-1/8--T9--1961--F
€3--1/8--T0--1832--F
C3--4/8--T0--4802--F

CI--1/8--TE--1002--F
32PRIK
C3--1/8--F1--1082--F
C3--1/8--T0--5iR4--F
82PR20K

82PRZ0K
£3--1/8--T(--825R~-F
C3-4/8~-T0-6B1R~F
C3--1/8--T0--L002--F
C3--1/8~--T0-——422|—~F

£3--1/8--T0--19461—-F
C3-1/8-TO-1472-F

[3--1/8~-T0--1332-F
C3-1/%8-TO-1472-F

C3--1/8—T0--147§—F

€3--1/8--T0--25612--F
€3—1/8--T0--1002—F
£3—-i/8--T0--{781--F
C3--1/8--T0--5621--F
C3=-1/8--Tl--4221--F

C3--i/8--T0--1%62-F
1698--7257

S2PRIDK
£31--1/8--Ti-~1212+-F
C3--1/8--T0—-4811--F

Ca==1/8=-T0-~§2hR-—F
CA--1/8--T0-- {104 —F
€3-~1/8~-T0--54RY~-F
C4--1/8--T0--196R~—F
699—8827

C3~-1/8--T0~—-i96i--F
1294--9618

QRDER BY DESCRIPTIOM
ORDER BY DESCRIPTION
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. Reference
Designation

RTP 1]
A4TPLZ

A4UL
A4L2
A3
A4U4
AdS

Al
Adu7
A
A4UY
A4UL0

AUt
pALL2
A4ULT
AaUL4
A4UIS

Adllis
a7
A4quig

AVRL
AqUR2
A4UI3
AdVRa
A4S

Y

CHANGE 4

Model 83592C Parts List (CHANGE 4)

HP Part
Number

0340--453%
0360--0535

1826--0417
1826~-0614
1824~--0a4 0
1826--0447
$824--0b1 5

i826--0610
1620--4197
18260417
1826-0319

1826—002¢

1826—0752
1820--i2i6
18201730
1820--1199
18201198

1826—0021
1826--0447
1826--0318

1982--0041
1902--0111
17023070
1902--004%
19020049

81590045

ora @ 02 0 Ld Lk 2 - O ~ g = e = =

g Ul 0 B

=

Oty
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- M

— e e
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Description

TERMINAL TEST POINT #CB
TERMINAL TEST POINT PCH

[C SWITCH AMLG QUAD 16--DIP—C PKG
IC OP AMP PRCN QUAD 14--DIP—C PKG
IC MULTIPLXR 4--CHAN--ANLG DUAL i&--DIP—C
IC SWITCH ANLG QUAD 16--DIP--C PXC
IC 0P AMP PRCN QUAD t4-—-DIP—-C PXG

IC MULTIPLYR 4--CHAN--ANLG DUAL 16--DIP--C
IC GATE TTL LS MAND QUAD 2--INP

IC SWITCH ANLG QUAD i&--BIP--C PKC

IC 0P AWP GP DUAL 14--DIP—P PXG

IC COMPARATOR PRCN TD--9% PKG

IC CONV 12--B—-D/A i6—DIP--C PKG

IC ocoR TTL LS 3--TO--8--LINE 3--INP

IC FF TTL LS B-—TYPE POS--EDGE--TRIG COM
IC INV TTL LS HEX 1--INP

IC GATE TTL LS NAND QUAD 2--IKP

IC OP AMP GP TO~-7% PKG
IC 0P AMP WB Y099 PKG
IC OF AMP GP DUAL 14--DIP—P PKE

DIODE--INR 5.41V SX DO--35 PD= 4N
DIODE--ZMR 1N7S3A 6.2V SX% DO--7 PD=. 4
DIQDE--ZNR 4.22V SX DD-—3S PD=.4N
DIODE--IMR &.19V SXI DO--35 PD=.4W
DIODE--ZHR 6.4%V SX DO--35 PD=.4M

RESISTOR——ZERD OHMS 22 AWG LEAD DIA

M.
Code

0840
90640

27114
06645
16665
27044
16645

06665
01299
27044
A3s500
12%s

24355
#1295
91295
1295
01295

21014
27014
A3SH

28480
28480
28480
29489
28480

23481

83592-90038

Mir.
Part Number

ORDER BY DESCRIFTION
ORDER BY DESCRIPTION

LF133330
0P—§1EY
NUX24F G
LF13333D
OP--$1EY

HUX24FQ
SN74LSO0N
LF133330
TBA23L
LKL

AD7542ED
SN74L5138M
SNZALS27IN
SN7ALS04N
SH7ALSOIN

LM310H
LF2S7H
TBAZIL

i702--0041
19020111
1992--3670
1992--0049
1992--0449

8459--0005
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Model 83592C 83592-90038

A4 AUTOMATIC LEVELING CONTROL (ALC), CIRCUIT DESCRIPTION (CHANGE 4)

. The A4 Automatic Leveling Control (ALC) assembly is part of a closed loop power leveling
function, designed to control the amplitude of the RF output power. The General section below
describes loop operation, including some components external to the A4 assembly. The rest of
this optlerational theory is devoted to detailed description of the circuits found on the A4
assembly.

General

The circuits which accomplish power control and power leveling can be divided into two
categories; internal loop circuitry, and external components of the loop. Figure 8-24 illustrates
this theme.

The Power Level Reference leg of the ALC establishes the desired power level. This is accom-
plished by pressing the plug-in [POWER LEVEL] pushbutton and rotating the RPG or entering
the desired reference on the Model 8350A/B front panel DATA ENTRY keys. This leg of the
ALC is not an interdependent part of the loop, as shown in Figure 8-24.

The Detector leg of the ALC loop samples the actual RF output power and produces a voltage
proportional to RF amplitude. This voltage is converted to log scale and compared with the
Power Level Reference signal. If the voltages at the summing junction are not of equal
magnitude an error voltage is generated. This error voltage is amplified and converted to a
current drive for the RF modulators, which vary the transmitted RF power to correct the error
and achieve the desired RF power level.

. Address Decoder and Controi Latches A

U12 is a 3-to-8 decoder, selecting address 2CO7H when it is present on the address bus. This
address serves as a chip enable for octal latch Ul3. Information on the data bus is then latched
into 13 and used throughout the A4 assembiy. Ul4 and Ul5 have been added to provide the
proper outputs for all 3 ALC leveling modes.

Detector inputs and Selection Switches B

Control lines MUX A0B and MUX AIB are encoded with leveling mode and band selection
information. The lines are decoded in Table 8-12. U6 decodes these control lines to select the
proper detector input for the desired operating mode.

R43 and Rl4 BIAS adjustment offset the Band 0 internal detector so that 0 volts at TP7
corresponds to no RF power,

EXT/MTR ALC input provides external crystal leveling capability within the —10to —200mV
range and power meter leveling capability within the 0 to +1V range. VR4 and VRS3 provide
protection against transients. Two Schottky diodes, CR1 and CR2, are mounted between the
EXT/MTR ALC connector and the front panel casting for similar protection.

When MTR (power meter) leveling is selected, the power meter (HP 432A/B/C, 436A, or 438A)
i3 used in conjunction with the internal leveling detector. U1A routes the power meter signalto a
separate POWER METER LOG AMPLIFIER. The internal leveling detector is routed through
U6B and the input sample and hold to the main fog amplifier. The internal leveling detector

compensates for the response of the power meter and prevents instability while at the same time
. permitting reasonable sweep times.

CHANGE 4 4.21
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A4 (ALC), CIRCUIT DESCRIPTION (CHANGE 4) (Cont'd)
Sample and Hold Drivers K

Q10 and Q11 act as complementary pairs, controliing the Input Sample and Hold, and Error
Sample and Hold circuits respectively. The complementary pairs improve action of the sam-
pling FETS Q35 and Q6 by reducing the error signal passed through gate to source capacitance.
The sample and hold function of the ALC loop is used in conjunction with pulse and square
wave modulation. When L PULSE ENABLE is high, and either L PULSE or SQ MOD input is
low, Q10A and Q11B turn on causing QL0B and Q11A 1o turn off, thereby initializing the HOLD
mode.

The frequency of the sampling mode is dependent on the L PULSE or SQ MOD input. When the
system is used with the HP 8756A Scalar Network Analyzer. the SQ MOD inputis a 27.8 kHz
square wave, controlling the gates of Q35 (Block 1) and Q6 (Block E). (Refer to Model 8350A/B
Operating and Service Manual, Section V, for 27.8/1 kHz Oscillator adjustment). A time delay
set by R64 and C26 causes an approximate 5 usec delay, enabling the RF signal to come to full
power before releasing HOLD and thus preventing overshoot. The sample level is maintained
during the OFF pulse, thus preventing saturation of the Log and Main ALC amplifiers.

The SQ MOD input is also connected to the PIN MOD (and PIN MOD i Drivers {Blocks O and
N) for RF modulation when the Model 8350A/B internal squarewave modulation is used.

Input Sampie and Hold E

The Input Sample and Hold function prevents the Log Amplifier from saturating during pulse
and squarewave modulation.

Ul16 is a unity gain follower with internal feedback whick buffers the detector input. R78
compensates for the offset voltage of the operational amplifier. Q6 and C21 perform the sample
and hold function. C23 is used to reduce error due to the gate to source capacitance of Q6.

Power Meter Log Amplifier F

The Power Meter Log Amplifier is used in conjunction with the Log Amplifier in ALC MODE
{MTR]. The Power Meter Log Amplifier sets the power level and takes care of low frequency
variations, while the Log Amplifier takes care of the high frequency varations.

U35Bisa unity gain follower which buffers the input of R5D. Logarithmic scaling is performed by
Q3A in the feedback loop of USD. The base-emitter voitage of Q3A is exponentially related to its
collector current, hence the logarithmic action of the amplifier. Q3B compensates the Log Amp

" over temperature. U3A is a standard non-inverting amptlifier, with its gain controlled by R33

and R32, CR3J prevents oscillation in the Log Amplifier,

Log Amplifier G

The logarithmic scaling function is performed by Q9A n the feedback loop of Ul7. Q9A
collector current is proportional to the voltage at TPI0 and exponentially related to its base-

emitter voltage. Therefore, Q9A emitter voltage is logarithmically related to the input voltage at
TP10.

QYB compensates the Log Amp against changes in reverse saturation current with temperature.

CR9 clamps the output of U18 to 0.6V above the input voltage to U17, preventing oscillations.

CHANGE 4
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Model 83592C 83592-90038

A4 (ALC), CIRCUIT DESCRIPTION (CHANGE 4) (Cont’d)

. UbA decodes MUX A0B and MUX A1B(Table 8-12) to select the proper offset voltage for power
calibration at the low end of the plug-in power range. In EXTernal ALC, the power level
calibration is set with the front panel EXT CAL potentiometer.

Ul18 ampiifies the logged output for comparison with the Power Level Summing Signal
{Block H). R9 and R10 adjust the gain of Ul8, and calibrate midrange power levels for their
respective bands.

Guarded-gate FETs Q7, Q8 and QI6 select the appropriate detector return for INTernal,
EXTernal, and PM {power meter) leveling.

Power Level Reference C
Power Levei Summing H

Ullisa 12-bit microprocessor-compatibie digital to analog converter (DAC), which latches data
in three 4-bit nibbles. The — 10V REF input sets the DAC for a maximum outut {TP2) of + 10V,
The voltage at TP2 is the product of — 10V REF and the fractional binary input of the DAC.

The vohage at TPI is the sum of several voltages, depending on the operating mode of the plug-
in. U2A sums PWR SWP/COMP and AM inputs. [n addition, selected feedback resistors R7
and R8 reduce gain to compensate for detector deviation from square-law at the upper limits of
the plug-in power range.

The EXT CAL input is summed through ampiitier U2C. R30, in the feedback loop of U2C.
. provides temperature compensation for the Log Amplifier and detectors.

Error, Sample and Hold |

The Error, Sample and Hold function prevents the Main ALC Amp from saturating during pulse
and square wave modulation.

U2D pin 10 s the summing junction for the Power Level Summing output, Log Amplifier
output, and FREQ TRK V isa 0 to 5 valt ramp proportional to the YTM DRIVE Voltage. Rl
{SLP) adjusts the overall slope of Band 0.

Under leveled power conditions, the voltage at U2D pin is zero. A non-zero voltage represents
an error and forces a change in modulator current until power is again level,

U2D buffers the error voltage. Q35 and the following integrating ¢ircuit {U9) perform the sample
and hold. C7 eliminates error due to the gate to source capacitance of Q3.

Log Ampiifier Selector J

The Log Amplifier Selector circuit selects through path for the Log Amplifier, or combines its
output with that of the Power Meter Log Amplifier (MTR). [n MTR, R84 and C3 act as a high
pass filter, to shape the output of the Log Amplifier, which is then combined with the Power
Meter Log Amplifier output. The combination of the two prevents instability when using certain
power meters.

In switch U4: A and B are open, C is closed in INT or EXT DET mode. The opposite is true in

. MTR mode.

CHANGE 4 4-23
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4-24

A4 (ALC) CIRCUIT DESCRIPTION (CHANGE 4) (Cont'd)

Main ALC Amp L
Unleveled Signai M

Both inputs to integrator U9 are at virtual ground under leveled power conditions. allowing for
immediate response to an input error voliage.

R15 optimizes the speed at which the loop responds to power level changes.

L. RFB goes low during bandswitching to blank the RF power, thus preventing the loop from
saturating. When Mode!l 8350A/B RF BLANK is selected, L RFB goes low during retrace and
U1D closes, pulling current through C4, forcing TPS high and turning on the PIN modulators.

Under unleveled conditions, VR2 and VR3 will clamp the output of U9 at approximately +35
and —7 volts, preventing negative or positive saturation. When the output of U9 approaches
— 2 volts, comparator U10 activates the front panel LED indicating unleveled power.

US8D is not used.

Cotlector current in common-base transistor Ql is exponentially related to the base-emitter
voltage. PIN modulators are driven exponentially to maintain constant loop gain.

Emirtter-follower Q2, CR5 and CR4 controi the gain of the exponential current drive.

PIN Mod Q Driver O
PINMod 1 Driver N

R10! and R105 compensate for the loss of modulator sensitivity with increasing bras current.
They are factory selected to make the modulator characteristics for band 0 match the moduiator
characteristics for bands | to 4 as closely as possible,

Q135 (Block Q) or Q14 (Block N) increase isolation between Band 0 and Band | by shutting off the
modulator in the inactive band. Q12 and Q13 provide squarewave modulation and RF blanking,
when selected.

R92 {5 factory selected to match the modulator for best square wave modulation symmetry.

CHANGE 4
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PWR LVL REF

ALC COMP

I

. |

VSW |
|

N |

L I

|

b

NOTE

DARKER LINES REPRESENT THE BAND 0 AND
BAND 1-3 LEVELING LOOPS. LIGHTER LINES REP-
RESENT CIRCUITRY WHICH CONTRIBUTES TO,
BUT IS NOT CONTAINED WITHIN, EITHER LOOP.

$3592-90038
% . > BAND 1-3 LOOP
B1
@— RF QUT
'y Bd A )
I
. [~~~ BAND 9 LOGP i

CHANGE 4

Figure 8-24. Simplified ALC Block Diagram (CHANGE 4)
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Model 83592C 83592-90038

A4 ALC TROUBLESHQOOTING (CHANGE 4) (Cont’d)

. NOTE

To ensure that Option 002 plug-ins remain in the same attenuator
setting during troubleshooting, press [SHIFT] [POWER SWEEP].
This allows full ALC control without changing attenuator settings.

Since the Automatic Leveling Control (ALC) function of the Model 83592C RF Plug-In includes
many individual components arranged in a highly interdependent closed loop. the scope of the
A4 ALC Troubleshooting section extends well beyond the limits of the A4 assembly. Portions of
the A5 FM Driver assembly, and several microcircuit components which contribute to the
power leveling function, are discussed below.

The ALC loop is a complex feedback loop which monitors the RF output power and continu-
ously corrects for any deviation from the desired power level. Because it is a closed system, it is
difficult to isolate causes from effect when a problem arises. Therefore, the key to troubleshoot-
ing is to examine individual components, correlating the expected output for a particular input
signal.

This troubleshooting outline is organized into two major sections: Troubleshooting Symptoms,
and Troubleshooting Diagnostics. The section entitled “Symptoms™ (1) characterizes possible
failure modes, (2) provides some general troubleshooting hints, and (3) refers the reader to more
detailed procedures found under “Diagnostics.”

Troubleshooting Symptoms

The procedures outlined below help to systematically characterize the failure as quickly as
possible. The following failure symptoms are discussed:

RPG/POWER DISPLAY FAILURE

. UNLEVELED (LED)
FLATNESS/OSCILLATIONS (Power Dropouts)
FULL UNLEVELED POWER
NO POWER (Single Band)
NO POWER (All Bands)
POWER SWEEP/FLATNESS

Evaluating the specific failure may require an HP 432A/B/C, 436A. or 438A Power Meter or the
HP 8756A Scalar Network Analyzer with the Model 11664B Detector. (However, a crystal
detector withan “*A vs B” osciiloscope may often be substituted.) Figure 8-25 configures a typical
test setup. Initiate all tests with the [INSTR PRESET] condition.

stop STOP
SWEEP SWEEP

SWEEP
Qut/IN SWEEP IN

POS Z BLANK POZ 7 BLANK

y r F y ) 4

SWEEP B zall.o. | wF 3335 ( scauam
OSCILLATOR [552 53 saa || PLUG-IK OEE"E NETWARK
Toren mew mave : =2 ANALYZER

[=y=1=1=]
=i

peoanos

|| atTenvatos
. DETECTOR

[} :
Figure 8-25. Tvypical ALC Troubleshooting Setup
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83592-90038 : Model 83592C

A4 ALC TROUBLESHOOTING (CHANGE 4) {Cont’d)
RPG / POWER DISPLAY FAILURE

Check that the POWER display changes when either the RPG is rotated or data isentered via the
Model 8350A/B keyboard. This verifies that the digital information is reaching the mainframe,
is properly processed, and is then displayed.

@ Ifthedisplay is flashing rapidly or showing random patterns, refer to Al/A2 Front Panel or
A3 Digital Interface Troubleshooting. If the RPG causes a change in the measured RF
power level, but the POWER display remains the same, refer to Al/A2 Troubleshooting. If
the RPG produces no response whatsoever, or if the front panel display is blank, refer to
Al/A2 Troubleshooting, and trace the problem back to the Model 8350A/B mainframe.

UNLEVELED (LED)

If the UNLEVELED light turns on during the sweep, enter a sweep time of 20 seconds (i.e. one
second per GHz). Observe the SWP light on the Model 8350A/B Sweep Oscillator, and
determine at which times during the sweep the UNLEVELED light turns on.

® [fthe UNLEVELED light remains lit during retrace, suspect problems in the front panel
annunciator drivers. Refer to A1/A2 Troubleshooting.

® If the UNLEVELED light blinks briefly at the beginning of the sweep. the heterodyned
Band 0 may be sweeping through 0 Hz and causing an ALC drop-out. Check this by slowly
increasing the start frequency. If the UNLEVELED light stops blinking, enter a CW
frequency of 0 MHz and adjust the Model 83592C front panel FREQ CAL knob to the
center of its adjustment range that keeps the UNLEVELED light on. Press [INSTR PRE-
SET] and observe the UNLEVELED light. A frequency counter may be used to check
frequency accuracy at 10 MHz or 50 MHz. [f necessary, refer to Section V, Adjustments. in
this manual, and perform the Frequency Accuracy calibration procedure.

® Ifthe UNLEVELED light is on only during the first two seconds of the sweep (10 MHz 10 2.4
GHz), the problem is in the Band Q loop. Ifitis lit after the first two seconds of the sweep but
prior to retrace, the problem is related to Bands | through 3. [n either case, the Reference leg
of the ALC circuitry and those compenents common to all bands are probably NOT at
fault. Check the appropriate detector, modulator, and detector selection switch.

® If the UNLEVELED light is on during the entire forward sweep, suspect components
common to all bands.

SWEEP RF
OSCILLATOR PLUGIN

———
a- .

Shd &0 epe §§§Eg
00 o o D86ed

=11 ]
@g 993

ETTORCTTTTO POWER
= METER
EXT/MTA - .
10 48y ALC
ATTENUATOR prpTy—— NN
[ a
THERMISTOR O Ll |
mount| |

Figure 8-26. Power Meter Leveling Setup
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A4 ALC TROUBLESHOOTING (CHANGE 4) (Cont'd)

. ® Ifthe UNLEVELED light flashes on briefly three times during the sweep (at 2, 7. and 13.5
seconds into the trace), the problem occurs at the bandswitch points. Check for the RF
blanking (L RFB) pulses during bandswitch at A4P1-29, as shown in Figure 8-30. If the
signal is missing, trace the problem back through the Model 8350A/B, to the blanking
request (L RFBRQ)} line on the RF Plug-In A6 assembly. If L RFB is present, but A4TP5
does not clamp at greater than or equal to +4 Vdc during blanking, suspect A4U2D or
A4LJ9, ‘

@ ifthe UNLEVELED light flashes briefly during the sweep. but does not imply any of the
above failure modes, check power flatness. See below,

FLATNESS / OSCILLATIONS (Power Dropouts)

Monitor the RF output with the HP 8756A as shown in Figure 8-25. Optimize the output power
with the front panel PEAK control.

@ [fthe power level is constant across the sweep within approximately 5 dB, then the Plug-In
may only require ALC flatness adjustments. Refer to Section V, Adjustments, in this
manual, for the Internal Leveled Flatness adjustment procedure.

@ [fthe measured power level lies between + 10 and —5 dBm, but cannot be controlled via
the front panel, refer to the Digital Control section under Troubieshooting Diagnostics.

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

FULL UNLEVELED POWER (One or More Bands)

If power 1s unleveled in Band 0 only or Bands 1-3 only, select a sweep width within the unleveled
band(s). If power is unleveled in all bands, continue to sweep the plug-in’s full range.

@ Attempt to level the power externally using the HP 432A/B/C. 436A. or 438A Power Meter
as shown in Figure 8-26. Select MTR leveling, and enter a 100 second sweep time. [fthe RF
power is now leveled, the failure is most likely in the detectors or the Detector Selection
Switch, A4U6. Refer to the following paragraph. If this does not prove to be the case, the
problem may be in the two analog switches U3B and U6A. [t may be necessary to perform
the ALC adjustments in Section V of this manual.

® Check the Detector Selection Switch by entering a CW frequency within the band or
leveling mode in question and trace the detector voltage through U6B. If the input to be
selected does not match the output, check the MUX A0 and MUX Al lines (see Table 8-12).
Also check Ul2 and U3 as described under Digital Control.

®  Check the voltage at TPS. Ifit is greater than or equal to + 5 Vdc, suspect the Mod Drivers
or Modulators. If it is below —2 Vde, suspect the Detectors and Detector Leg.
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Ad ALC TROUBLESHOOTING (CHANGE 4) {Cont'd)
NO POWER (Singile Band Only)

If no power is detected in one band, but there is leveled power in another band, suspect the
components of the RF path appropriate to the faulty band within the ALC loop.

NOTE
Turn off LINE switch before removing or installing any assembly.

With the ALC assembly removed from the piug-in, 27.8 kHz
squarewave modulation from the Madel 8350A/B is not available.
However, the HP 8756A 27.8 kHz squarewave can be connected to
the rear panel PULSE IN connector to maintain HP 8756A
compatibility.

@ Tocheck the RF components, remove the A4 ALC assembly from its socket. This removes
all bias from the modulators, and should allow maximum power through the RF path in all
bands. If full power (at least + 12 dBm from .01 t0 2.4 GHz, +8 dBm from 2.4 t0 18.6 GHz.
and +6dBm from 18,6 10 20 GHz) is then detected in all bands, the RF Amplifiers{Al4 and
AlT), the Cavity Oscillator (All), the Low Pass Filter (FL1}, the DC Return (A(5), the
Isolator (AT1), the YTM (A12), and the YTF (A20) are verified. Suspect primarily the
appropriate detector. Also inspect the appropriate modulator. as well as the A4 Mod
Drivers and Detector Selection Switch.

® [fthe RF signal for Bands 1 through 3 is missing, check the A6 SRD and PIN Diode Bias
cireuit. If ths PIN diode switch bias signal is not getting through. or the B0 control line is
missing, the Switched YTM will come up in the Band 0 position.

NO POWER (All Bands)

NOTE
Turn off line power before removing or installing any assembiy.
® If no power is detected in any band, remove the A4 ALC assembly. This removes all bias
from the modulators, and should allow full RF power to be transmitied. If there is still no

power, check the rear panel AUX OUTPUT for approximately 0 dBm 1o verify that the A13
Y1G Oscillator is providing an RF output. Refer 10 RF Troubleshooting for details.

® Ifremoving the A4 assembly causes full unleveled RF power to appear, reinstall the board
and check A4TP5. Ifless than —2 Vdc is present, verify that the voltage across R49 is zero.
If A4TPS is greater than +5 Vdc, suspect any circuitry between the Detector Selection
Switch and A4TPS5, particularly the Log Amp.

POWER SWEEP / FLATNESS

® Ifpowerincreases smoothly with frequency,and POWER SWEEP is NOT selected. suspect
problems with the A5 FM Driver assembly.

NOTE
Turn oft line power before removing or installing any assembly.

Remove the A5 board from the plug-in. If the situation improves, suspect a failure on the
AS assembly.

®  Ifthe RF power is leveled within approximatley 5 dB, refer to Section V, Adjustments, in
this manual, and perform the Internal Leveled Flatness adjustment procedure.
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A4 ALC TROUBLESHOOTING {CHANGE 4) (Cont'd)
. Troubleshooting Diagnostics
The troubleshooting information below is organized into functional areas:

DIGITALCONTROL A

REFERENCE POWERLEVEL C H

DETECTORS / DETECTOR SELECTION SWITCH B, DC1, CR1
DETECTCRLEG E F G

MODULATORLEG | L

MOODRIVERS N O

MODULATORS A17, A13

SAMPLE ANDHOLD E K

DIGITAL CONTRCOL A
Address Decoder U12 and Control Latch Ul3 control digital switches throughout the A4

assembly. Their operation can be confirmed by performing the Hex Data Rotation Write at
address 2C07 Hex. Enter the following keystrokes:

[SHIFT] [0] [0] Enters Hex Data command
[2] [GHz 5] [0] [7] Address location 2C07 (U13)
[M4] Hex Data Rotation Write

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

. ® Ifany output signal is missing or misplaced, check the data lines agains Figure 8-2. If no
output is found, look for activity at U13 pin i1. Check for L INST1 and BA3 to puise low,
while BAQ, BAl, and BA2 pulse high. Ifthese pulses are missing, trace the problem back to
A3 Digital Interface.

If the Digital Control section is working, the primary outputs of UL3 are easily controlled by
selecting the appropriate front panel function while in the CW sweep mode. {e.g., Bl is held high
by selecting a CW frequency in Bands 1 through 3; selecting MTR leveling holds the PM line
high, etc.).

REFERENCE POWERLEVEL C H

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, detector compensation, and power
sweep signals.

The detector compensation and power sweep signals are generated on the A5 FM Driver
assembly. If an A5 failure is suspected, refer to troubleshooting information on the A3 Service
Sheet. Unless A5 is suspect, simplify A4 troubleshooting by turning off the line power and
removing the A5 assembly. Although power sweep will be disabled and the power flatness will be
lost, the ALC Loop should still level without the signals provided by the AS assembly.

DAC Ull establishess the absolute power level. The — 10V REF from the A6 assembly is scaled

to yield from 0 Vdc (— 5 dBm displayed) to the +10 Vdc (+20 dBm displayed) at TP2. (This
breaks down to a voltage step of 0.40 Vdc per 1.0 dB of power over the dynamic range, or 6.00

. Vdc at +10 dBm.)
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A4 ALC TROUBLESHOOTING (CHANGE 4) (Cont’d)
A self-test routine is available to exercise the ALC DAC, Enter:
[SHIFT] [5] [0]

The waveform in Figure 8-31 should be seen at TP2. Note that the exercise routine for the 12-bit
DAC vields a staircased waveform with 13 levels. The first step shows the maximum + 10 Vdc
output with all bits high. The following levels represent the voitage at TP2 with successive bits
loaded high in order from the Most Significant Bit to the Least Significant Bit.

® Ifthe waveform at TP2 is not correct, check for —10V REF, and trace any problem back to
the A8 assembly. Look for activity on L INSTI1, BAO, and BAL BA2 and BA3 should pulse
high as each new DAC value is loaded. pulsing the CS line (Ul4 pin 8} low. If any of these
lines, or a data line, appears dead, trace the problem back to the A3 assembly.

U2A adds PWR SWP/COMP and AM, and provides detector flatness compensation at higher
power levels with CR2 and CRI. Use the EXT MTR mode to bypass these diodes while
troubleshooting,

U2C adds the front panel amplitude adjustment (EXT CAL) used with external leveling. The
following levels should be seen at TPl with A5 removed and INT leveling selected: +0.3 Vdc for
—5dBm, and +7.0 Vdc for +20 dBm. An amplitude modulation (AM) signal of 1.0 V p-p at
P1-4 will produce roughly 260 mV p-p at TPL (Note that U3A, CR2, and CRI in the feedback
path around U2A change the gain depending on the band and the desired power level. This may
result in a 1.0 Vdc difference between bands at +20 dBm.)

DETECTORS / DETECTOR SELECTION SWITCH B, DC1, CR1

The detectors DC1 (Band 0) and CR! {Bands 1-3) are tested simply by checking their output
voltages under full leveled power or fuil unleveled power conditions. The A4 assembly must be
installed for troubleshooting in Band O as it supplies bias current to the Band 0 detector.

NOTE

The 27.8 kHz modulation signal required for HP 8756A com-
patibility is not available from the Model 8350A/B when the A4
assembly is removed from the plug-in, and must be supplied from
the HP 8756A through one of its rear panel MODULATOR DRIVE
connectors.

@ Ifno power is measured in the suspected band, turn off the line power and remove the A4
assembly. Return power to the instrument. (If there is still no RF power, suspect compo-
nents of the RF path. Refer to RF Troubleshooting.) If full unleveled RF power is obtained,
apply two narrow strips of cellophane tape to the pin-edge connector at P1-19 and P1-44 to
isolate the outputs of the modulator drivers from the modulators. Reinstall the A4 board.
This removes bias from the modulators, allowing full RF power transmission, while
providing detector bias.

® [Iffullleveled power(+10dBm from .0l 10 2.4GHz, +6dBmirom 2.41018.6 GHz, and +4
dBm from 18.6 to 20 GHz) or full unleveled power (at least + 12 dBm from .01 to 2.4 GHz,
+8&8dBm from 2.4 to 18.6 GHz, and +6 from 18.6 to 20 GHz) is measured, sweep only the
band in question and check the voltages at the detector inputs against the values shown in
Table 8-11. (Use high-impedance 10:1 probes.)

CHANGE 4
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A4 ALC TROUBLESHOOTING (CHANGE 4) (Cont'd)

Table 8-11. Detector Voltages

Full Leveled Full Unieveled
+10 dBm +20 dBm
Band 0 3 B _
(A4P1-21) 150 to =200 mV 300 to —400 mV
Bands 1-3 _ B B . _
(A4Pl-20} 100 to — 120 mV 20010 =600 mV

® Ifthe detectors are working and the Detector Selection Switch is suspected, sweep only in
the faulty band and monitor TP12 for the voltages seen at the selected input of U6B.

@ Ifthe EXT/MTR ALC INPUT circuits are suspected, select the desired mode and supply a
test signai (low-level DC or sine wave) in the front panel BNC connector, and trace it
through U6B at A4TP12.

NOTE

Remove any tape applied to edge connector pins in the previous
procedure.

DETECTORLEG E F G

The Detector Leg of the ALC loop includes components between the Detector Selection Switch
and the Error Summing Amplifier U2D.

Before troubleshooting the Detector Leg, be sure the Detectors 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 leveling mode (EXT) by supplying an external DC 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. See Figure 8-32.

MODULATORLEG | L
The Modulator Leg includes the Error Sample & Hold and the Main ALC Amp.
U2D is a non-inverting unity-gain summing amplifier. Under leveled conditions, both U2D pin
10 and TP8 should be nearly 0.0 Vdc. Under any conditions (except during *hold”), U2D pin 10
and TP8 should be at the same voltage. If not, suspect U2D, QS3, or the Sample & Hold Driver.
U9 forms an inverting integrator. When TP8 is positive, TPS should be at —7 Vdc. If not,
suspect ULD or U9, When TP8 is negative, TP5 should be at +5 Vdec. If this is not the case,
suspect U9,
® The following procedure can be used to check U2D and U9:

1. Use a jumper to ground A4TP11.

2. Set power for —5 dBm at any CW frequency.

3. Press Model 83592C [EXT] ALC.

CHANGE 4
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A4 ALC TROUBLESHOOTING (CHANGE 4) (Cont'd)

4. Tocheck U2D, monitor U2D pin 10and TP8 while adjusting the EXT/MTR ALC CAL
screw between the extremes of its range. Both U2D pin 1Gand TP8 should vary between
approximately +0.5 and —0.5 Vdc.

5. Verify U9 by adjusting the CAL screw as described above and monitoring TP5. Since
U9 is an integrator, TP3 should saturate and clamp (due to VR2 and VR3}at —7 Vde
and +35 Vdc, respectively. (When sweeping across a bandswitch point. RF blanking
pulses will saturate TPS at +35 Vdc regardless of input.)

6. Remove jumper from A4TPII to ground.

Further troubleshooting of the Modulator Leg can be continued by following the Open Loop
procedure outlined in Figure 8-32 and checking for the waveforms provided in Figure 8-33.

MODULATORDRIVERS N O

The voltage-to-current conversion and current gain needed to drive the modulators is provided
by Q2 and Q! on the output of the Main ALC Ampiifier. As the voltage increases at TPS so does
the current to the modulators, shunting more RF energy to ground and allowing less to pass
through. Since the modulators are essentially current-controiled, the voltages measured at TP6,
P1-19, and P1-44 do not vary much over a wide range of modulator attenuations.

Q2 is an emitter-follower followed by a common-base stage (Q1), with two diodes in between.
Check the biases and base-emitter voltages to see if the transistors are damaged.

® Toestablish a bias level for the Mod Driver stages, TP5 can be forced high (+ 5 Vdc). Using
a jumper, ground A4TPI11. Press Model 8350A/B [CWT] and select a CW frequency in the
appropriate band. Select [EXT] ALC, and enter an RF power level of —5 dBm via front
panel controis. Rotate the EXT/MTR ALC CAL knob fully counterclockwise. Verify a
signal level of approximately +5 Vdc at TP5. Remove jumper from A4TPI! to ground.

R101 should be selected so that the peaking in band 0 matches the peaking in bands | to 3. This
peaking is due to the response of the ALC loop. R92 is adjusted for 50% duty cycle of the
squarewave.

@ Set the HP 8350A/B to CW, SQ MOD. Connect the RF output to a crystal detector and
oscilloscope. Using a function generator, drive the AM input of th HP 8350A/B with a sine
wave swept in frequency from DC to 400 kHz (trigger the oscilloscope with the ramp from
the function generator). The oscilloscope shows the response of the ALC loop. Vary the
frequency and observe the peaking when in band 0 and in bands 1 to 3. Select R101 to match
the peaking. Lower values tend to raise the gain in band 0. The minimum value is 2.7k
ohms. Disconnect the function generator and press [ MOD]. While observing the
squarewave on the oscilloscope, adjust R92 for 50% duty cycle.

MODULATORS

The two internal modulators for this plug-in are housed in combination microcircuit packages:
A17 Modulator/Mixer (Band 0), and A16 Modulator/Splitter (Bands 1-3). Figure 8-27 providesa
simplified schematic for these positive-bias, shunt-type attenuators. As more current is supplied
through the modulator bias pin, the shunt diode turns on harder, sinking more RF power to
ground and allowing less to reach the front panel.

CHANGE 4
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A4 ALC TROUBLESHOOTING (CHANGE 4) {Cont’d)

. + Imax + Imin
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| ON | h | OFF | h
| ﬂ T Imax | W Fime
MODULATOR ON MODULATOR OFF
{Maximum Attenuation) (Minimum Attenuation)

Figure 8-27.  Simplified Modulator Schematic

The modulators are checked simply by noting whether the actual RF attenuation is appropriate
to the modulation bias present.

NOTE
Turn off line power before removing or installing any assembly.

. ® Iflow or no RF power is observed, remove all modulator bias currents simply by remov-
ing the A4 assembly from the Motherboard. With no bias current, the RF power should
pass through the modulator unhindered. If this is not the case, check the modulator diode

as follows:

1. Select Model 83592C [EXT] ALC. Attach a jumper from A4TP1{ to ground. Enter —35
dBm RF power, and select a CW frequency in the appropriate band. Rotate the EXT/
MTR ALC CAL knob fully clockwise. This should result in —7 Vdc at TPS, essentially
removing bias from the modulators. Measure the voltage across R49. It should be GV,
If this is not the case, isolate each modulator from its drive circuitry by applying a
piece of cellophane tape to the appropriate pin edge connection: P1-44 for Band 0, or
P1-19 for Bands 1-3. If the voltage across R49 now measures OV, the modulator diode
is probably shorted. If the voltage across R49 still does not measure OV, suspect the
band blanking circuitry: U8B and Q135 for Band 0, or USC and Q14 for Bands 1-3.
Remove jumper from A4TPI11 to ground.

NOTE

Remove any tape applied to the pin edge connectors in the pre-
vious procedure.

@ Ifthe modulators appear 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.

. If power is low in all bands, check the RF level at the rear panel AUX QUTPUT
. connector. Refer to the RF Schematic Diagram at the end of Section VIII for the
proper levels.
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A4 ALC TROUBLESHOOTING (CHANGE 4) (Cont’d)

2. If power is low in Band O only, measure the RF levels around the A18 Modulator/ .
Mixer. With no modulation, approximatley + 13 dBm should be measured at the input
of A8, with approximately — 10 dBm at the output. If ne output is measured, make
sure the Cavity Oscillator All is yielding at least +8 dBm.

3. Ifthe RF output for Bands 1-3 is low, check the RF levels around the Power Amplifier
Al4 with no modulation. Al4 should output approximately +26 dBm with about + 13
dBm at the input.

@ [f maximum unleveled RF power is observed, attempt to achieve maximum attenuation
{minimum RF transmitted}. Select Model 83592A [EXT] ALC. Attach a jumper from
A4TPl1 to ground. Enter —5dBm RF power, and selecta CW frequency in the appropriate
band. Rotate the EXT/MTR ALC CAL knob fully counterclockwise. The voltage level at
TPS should be + 5 Vde. Concurrently, the voltage levels at the output of the Mod Drivers,
P1-44 {(Band 0) and P1-19 (Bands (-3), should be approximately +0.6 Vdc to +0.8 Vdc.

1. Ifthe voltages are signtficantly higher than this, the modulator diode is probably open.
2. Check TP6 for approximately +2.0 Vde. The difference between the test point and the
corresponding pin-edge connector gives an indication of how much current is flowing
to the modulator.
SAMPLE ANDHOLD E K
There are adjustments to improve the shape of the squarewave, C23 in block Eand R99 in block
K are used to eliminate offset in the Input Sample and Hold, and Error Sampie and Hold circuits .

respectively. They act to effectively cancel charge passed through the gate to source capacitance
of the FET. Refer to Paragraph 5-28 for the proper adjustment procedures.
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Table 8-12. Leveling Controf Lines (CHANGE 4)

DATA BUS
Leveling
Maode
Mux AO Mux Al Mux AOB | Mux AlB PM

H H H H L INTO
L H L H L INT1
H L H L L EXT
L L H H H PMOG
L L L H H PM 1

83592-90038
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CHANGE 4

A4P! Pin-Out Table (CHANGE 4)

AdP1
PIN SIGNAL YO | TO/FROM | FUNCTION
1 EXT DET RET N [ 22 P
23 EXT DET N | 42 B
2 L UNLVL OUT | ABM-40,A10J1-12 M
24 EXT CAL N | At0J1-41 H
] PWR REF OUT | NOTUSED C
25 NOT USED
4 AM W | Pl-Ad C
26 FREQ TRK V N | Al0J1-36 [
5 PWR SW/COMP N | A5P1-23 C
27 +5V N | A3P1-67 P
8 NOT USED
28 —15v N | p2-28 P
7 +10¥ IN | Pi-8 P
29 LRFB IN p2-56 La
8 GND DG P
30 GND DIG P
9 BO1 IN | A3Pi-9 A C
31 BDO N | AsP1-a1 AC
10 803 N | A3F1-10 AT
32 BO2 IN | A3P1-32 AL
1 BAT IN | A3PI-11 AC
33 aa0 N | A3Pi-33 AL
12 BA3 IN | A3PI-12 A C
BT BA2 N | A3P1-34 A C
13 BD5 IN | A3PI-13 A
35 BD4 IN | A3PI-35 A
14 BD7 N | A3Pi-14 A
36 BD6 IN | A3P1-36 A
15 GND ANLG P
37 GND ANLG P
16 NOT USED
38 +15V IN | p2ag p
17 —10v IN | Pi-13 P
39 —AQV N | p1-t1 p
18 LINSTI IN | A3P1-8 AC
40 5Q MOD N | P2-28 )
19 MOD 1 OUT | ATOE! N
41 L PULSE IN | ABP1-25 K
20 INT DET 1 IN | CRi B
42 INT DET RET IN | cRi B
21 INT DETD IN | A10-E4 B
43 —10V REF IN | A8P1-3 c
22 MOD DRIVE OUT | NOT USED )
44 MOD @ ouT | A10J5-16 0

83592-90038
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Figure 8-33.  Open Loop Waveforms (CHANGE 4)
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CHANGE 5
. This change instzlis Revision 6 firmware.

Page 6-16, Table 6-3:
Change A3 1o HP and Mfr. Part Number 83525-60080, CD 6, DIGITAL INTERFACE ASSEMBLY (does not
include A3U1 and A3U2).
Change A3U1 HP and Mfr. Part Number to 83592-80025, CD 2.
Change A3U2 HP and Mfr. Part Number to 83592-80026, CD 3.

CHANGE 3 5-1/5-2
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CHANGE 6
. This change installs Revision 7 firmware.

Page 6-16, Table 6-3:
Change A3U1 to HP and Mifr. Part Number 83592-80038, CD 7.
Change A3U2 to HP and Mfr. Part Number 83592-80039, CD 8.

CHANGE 6 6-1/6-2
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CHANGE 7 )
. This change increases the range of the sequential-band delay compensalion adjustments.

Page 6-25, Table 6-3:
Change A7R42 to HP and Mfr. Part Number 2100-0544, CD 3, RESISTOR-TRMR 100K 10%.
Change A7R43 to HP and Mfr. Part Number 2100-3611, CD 1, RESISTOR-TRMR 350K 10%.

Page 6-26, Table 6-3:
Change ATR105 t¢ HP and Mir. Part Number 2100-3754. CD 3, RESISTOR-TRMR 1M 10%.

CHANGE 7 7-1/7-2
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CHANGE 8
. Documents serial prefix change only.
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HP 83592C 83592-90038

L]

CHANGE 9 (Supersedes CHANGE 2)
. This change documents a8 modified AG Sweep Control Assembiy.

Page 6-22, Table 6-3:

Replace all the information shown for A6 with P/O Table 6-3. Replaceable Parts (CHANGE 9} (1 of 3) in this
change sheet,

Page 6-23, Table 6-3:

Replace all the information shown for A6 with P/O Table 6-3. Replaceabie Paris (CHANGE 9) (2 of 3) in this
change sheet.

Page 6-24, Table 6-3;
Replace ail the information shown for A6 with P/O Table 6-3. Replaceable Parts (CHANGE 9) (3 of 3) in this
change sheet.

Page 8-83/84, Figure 8-44. A6 Sweep Control Component Locations:
Replace Figure 8-44 with Figure 8-44 (CHANGE 9} in this change sheet.

Page 8-83/84, Figure 8-49. A6 Sweep Control Schematic Diagram:
Replace Figure 8-49. with Figure 8-49. A6 Sweep Control Schematic Diagram (CHANGE 9) supplied in this
document.

CHANGE 9 9-179-2
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Table 6-3. Replaceable Parts (CHANGE 9) (1 of 3)
Reference HP Part [ Mir
. Pestgnation Number |DO| ¥ Description Cade Mfr Part Number
AG 83592-60107 1 BOARD ASSEMBLY.SWEEP CONTROL 28460 8359260107
ABG1-
ABC4 MOT ASSIGNED
ABCS 0180-2817 2 CAPACITOR.FXD 6.8UF+-10% 35VDC TA 56269 150D685X903862
ABCE 01802617 CAPACITOR-FXD 6.8UF+-10% 35VEC TA 56289 150D6B5X903582
ABCT 0180-2815 1 CAPACITOR-FXD 100UF+-20°% 10VDGC TA 28480 01802015
ABCE NOT ASSIGNED
AGCS 0180-0228 2 CAPACITOR-FXD 22UF+.10% 15VDG TA 56269 150D226X 901582
ABC10 0180-0228 CAPAGITOR.FXD 22UF+-10% 15YDG TA 562889 1500226X901582
ASGC11 NOT ASSIGNED
AGS12 NOT ASSIGNED
ABCH3 NOT ASSIGNED
ABC14 01€0-3878 [ CAPACITOR-FXD 1000PF +-20% 100VOC CER 28480 0160-3878
AGC1S 0160.0573 1 CAPAGITOR-FXD 4T00PF +.20% 100VOC CER 28480 0160-0573
ABC16 0160-3878 CAPACITOR.FXD 10D0PF +-20% 100vOC CER 28480 0160.3878
ABC1T 0160-3878 CAPACITOR-FXD 1000PF +-20% 180VDC CER 28430 0180-2878
ABC18 NOT ASSIGNED
ABC19 0160-0575 2 CAPACITCR.FXD .047UF +-20% S0VDG CER 28480 0160-0576
ABC20 D160-3878 GAPACITOR-FXD $000PF +-20% 100VDG CER 28480 0160-3878
ABC21 0160-4084 2 CAPAGITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-4084
ABCZ2 0160-4084 CAPACITCR_FXD .1UF +-20% SOVOC CER 28480 0150.4084
ABC23 0160-3879 2 CAPACITOR-FXD .01UF +-20% 100WDC CER 28480 0160-3879
AGC2d 0160-3879 CAPACITOR-FXD O1UF +-20% 100VDC CER 28480 4160-3879
ABC2S 0160-3878 CAPACITOR-FXD 1000PF +.20% 100VDC CER 28480 0160-3878
ABCZE 4t60-3670 CAPACITOR-FXD 1000PF +-20% 100v0C CER 28480 0160-3878
AGCZ7 0160-0575 CAPACITOR-EXD 047UF +20% SOVOC CER ZB4B0 0160-0575
ABC28 C160-3674 1 CAPACITOR-FXD 10PF +-.5PF 200vDG CER 28480 01603874
AGCR1 1901-0535 3 DIODE-SM $IG SCHOTTKY 28480 1301-0535
ABCR2 1901-0535 DIODE-SM SIG SCHOTTKY 28480 1901-0535
AECR3 1901.0535 DKODE-SM SIG SCHOTTKY 26480 1901-0535
AGCRS 1901-0050 7 CIODE-SWITCHING B0V 200MA 2NS DO-35 28480 1301-0050
ABCRS 1901-0050 DICDE-SWITCHING BOY 200MA 2NS DO-35 28480 1901-0050
ABCRS 1901-0030 DICDE-SWITCHING 90V 200MA 2NS DO-35 20400 1901-0050
ABCRY 1901-0050 DIODE-SWITCHING 80V 200MA 2NS DO-35 268480 1901-0050
AGCRE NQT ASSIGNED
ASCRY NOT ASSIGNED
ABCR10 1801-0050 DICDE-SWITCHING B0V 200MA 2NS 00-35 28480 1901-0050
ABCR11 1901.0050 OIQDE-SWITCHING BOV 200MA 2NS DO-35 20480 1901-0050
ABCRIZ 1903-0050 DIODE-SWITCHING 80V 200MA 2NS 00-35 78480 1901-0050
ABCRI3 19010033 1 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
ABLS 91400137 2 INDUCTOR RF-CH-MLD 1Mh 5% .2DXA5LG Gu60 29480 $140-0137
ABL2 9140-0137 INDUCTOR RF-GH-MLD 1MH 5% .20X.45LG Q=60 28480 9140-0137
ABL3 08503-60001 1 COIL.TOROID 28480 08503-80001
AGMPZ 5000.9043 1 PIN:P.C. BOARD EXTRAGTOR 28480 5000-9043
ABMP3 0360-0124 t COMNECTOR-SGL CONT PIN .04-IN-BSC-5Z RND 28480 0360-0124
ABGH 1855-0423 3 TRANSISTOR MOSFET N.CHAN E-MODE 17656 VNIOKM
ABGZ 1854-0477 2 TRANSISTOR NPN 2N2222A 31 TO-18 PD-ﬁUOMW 04713 EN2222A
ASC] 1855-0423 TRANSISTOR MOSFET N-CHAN E-MOI 17856 VINIOKH
AGGd 1854-0019 1 TRANSISTOR NP SI TO- waPD-aaomw 28480 18540019
ABGS 1853-0405 2 TRANSISTOR PNP S| PO=~300MW FT=B50MHZ 04713 24209
ABGE 1853-0405 TRANSISTOR PMP St PO~300MW FTR50MHZ 04713 2N4209
ABQ7 18550423 TRANSISTOR MOSFET N-CH+AN £- MODE 17656 VRNITOKM
AGOR 1854-0404 1 TRANSISTOR NEN SI [0-18 PD=360M 28480 1854-0404
AGQY { 18540477 TRANSISTOR NPN 2N22224 S TO-18 PD-SOOMW 04713 2N22324
AGQ10 18530281 1 TRANSISTOR PNP 2N2307A St TO- 18 PD=400MW 04713 2NZIOTA
ABO11 1854.0809 2 TRANSISTOR WPM 2N2369A 51 TO-18 PD=380MW 28480 1854-0809
AGDIZ 1854.0809 TAANSISTOR NPN 2N2389A 51 TO-19 PD=360MW 28490 1654-0809
AGR1 NCT ASSIGNED
ABR2 NOT ASSIGNED
ABR3 NOT ASSIGNED
ABR4 0757.0466 1 RESISTOR 110K 19 .126W F TCa0+-100 24546 ©4-1/8-T0-1103.F
ABR5 0757-0280 3 RESISTOR 1K 1% 125W F TGa0+-100 24546 C4-1/8.-T0-1001-F
AGRE 07571034 1 BESISTGR 1.47K 1% .125W F TC=0s-100 24546 C4.1/8-T0-1471.F
ABRT 0698-3446 1 RESISTOR 383 1% .125W F TC=0+-100 24546 C4-1/6-T0-383R-F
ASRE Q8987212 1 RESISTOR 100 1% .125W F TC=04+-100 24548 C4-1/6-T0-101-F
ABRS 0698-726C [ RESISTOR 10K 1% 0SW F TCa0+-100 24546 G3-1/8-T0-1002-F
ABRID 0698-7267 i RESISTOR 19.6K 1% .05W F TCal0+-100 24546 C3-1/6-T0-1962-F
ABRT1 0698-7283 2 REISTOR 90.9K 1% 05W F TCa0s- 100 24545 C3-1/8-T0-9032-F
Sev introdis tion 1o Pl 1ot e 100 ORIV i O IHI VML Atlicaren | remy wleoted valum.
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83562-90038 HP 83292C
Table 6-3. Replaceable Parts (2 of 3)
Relerence HP Part G Mir
Designatlon Number 0 aty Description Code Mfr Part Numbes

ABRTZ 2100-1738 1 RESISTOR-TAMR t0K 10% C TOP-a0J 1-TRN 73138 B2PR10K

ABR13 0757-0442 3 RESISTOR 10K 1% 125W F TC=0+-100 24546 C4.1/B-T0-1002-F
ABR14 0757.0280 RESISTOR 1K 1% .125W F TCa0+-100 24548 C4.1/8-T0-1001-F
AEBR1S D698-8389 B RESISTOR 6.99K 1% .1W F TC=04+4 28480 0698-8469

AGR1E 2100-3758 1 RESISTOR-TRMR 20 10% C SIDE-ADJ 17-TRN 28480 2100.3756

ABR17 0598.8469 RESISTOR 8.99K _19% .1W F TCalwd 26480 (698-8469

ABR1E 0658-8469 RESISTOR 6.99% .1% .1W F TC=0+4 28490 0698-8469

ABR1S 06389-8489 RESISTOR 6.99K 1% .1\W F TG:D-»& 28480 0698-8469

ABR20 (699.0842 1 RESISTOR 10K .1% .1W F TC= 26480 0699.-0842

ABH21 2100.3757 1 RESISTOR-TRMR 1230 10% C SIDE-ADJ 17.-TAN 28480 2100-3757
ABR22 0699-0831 1 RESISTOR 9.95K .1% AW F TC=0+-5 28480 0699-0831

ABR23 0699-0830 2 RESISTOR 30.423K 1% .IW F TCa(+.5 28430 06894-0830

AER24 2100-3732 2 RESISTOR.TRMR 530 10% C SIDE-ADJ 17-TAN 28430 2100-3732

ABR25 0699-0430 RESISTOR J0A2IK 1% AW F TOxl 28480 0699.0830

AGRZ9 2100-3732 RESISTOR-TRMR 500 10°% G SIDE-ADJ 17.TAN 28430 21003732

AGR2T 0639-0825 1 RESISTOR 42,884K 1% . IW F TCw(+.5 28480 0699-0829

ABR28 2100.0545 1 RESISTOR-TRMR 1K 10% C SIDE-ADJ 17-TRN 32997 3292X%.1.102
ABR29 0699.0828 1 RESISTOR B2.541K 1% , IW F TC=(4+-5 28480 0699-0828

ABR30 2100-37559 1 RESISTOR-TRMR 2K 10% C SIDE-ADJ 17-TRN 28480 2100.3759

ABR31 063054569 RESISTOR 6.99K .1% .1W F TCa0+4 28480 0538-8469

ABR32 06988463 RESISTOR 6.99K .1% .1W F TCalsd 20480 0690-846%

ABR33 063E-3469 RESISTOR 6.99K .1% AW F TCa0+d 28480 GEIE-B46Y

ABRI4 2100-3755 1 RESISTOR-TRMR SO 10% C SIDE-ADJ) 17-TRM 28480 2100-3755

ABR3S J638-8469 AESISTOR 6.99K 1% . 1W F TCa{+d 28480 DBEYE-8469

ABR38 0698-8827 3 RESISTOR 1M 1% . 125W F TC=0+100 28460 0698-8827

ABRIT 2100-3750 1 RESISTOR-TRMR 20K 10% C SIDE.ADJ 17-TRN 28480 2100-3750

ABR38 0698-8827 RESISTOR 1M 1% 125W F TCe(+.100 28460 0698.8827

ABR38 0699.0154 1 RESISTOR 7.2K .1% .125W F TC=04+-25 28480 0699-0154

ABR40 0698-8867 1 RESISTOR 7.35K .25% .125W F TC=0+-50 28480 0699-6867

ABRM aT57-0d42 RESISTOR 10K 1% .125W F TCx0+-100 24546 Ca-1/8-T0-1002-F
ABRA42 0630-3260 2 RESISTQR 464K 1% .128W F TCals-100 2B460 0B98-3260

ABR43 (598.3150 2 RESISTOR 237K 1% .125W F TCa0+-100 24546 Ca-1/8-TD-2371.F

SR44 0757-0442 RESISTOR 10% 1% . 125W F TCa0+-100 24546 C4-149-T0-1002-F

ABRAS (898.3260 RESISTOR 464K 1% .125W F TCa0+-100 28480 0638-3260

ASR4E 0698-3150 RESISTOR 237K 1% .125W F TCa0+-100 2a546 Ca4-1/8.T0-2371.F
ASRAT (698-7234 2 RESISTOR 825 1% .125W F TCal+-100 24546 C4-1/8-TO-825R-F
ASR4H (898-7234 RESISTOR 825 1% .125W F TC=0+-100 24546 C4=1/8-TO-F25R-F
ASRAY 0698-7227 1 RESISTOR 422 1% . 125W F TC=0+-100 24548 C4.1/8-T0-422R-F
ABR50 J698-73192 ' RESISTOR 195 1% . 125W F TC=C+-100 24546 C4-1/8-T0-196R-F
ASRSE1 a698-7212 1 RESISTOR 100 t% .00W F TC=0+ 100 20480 0E696.7212

AGBRS2 1698-0084 1 RESISTQOR 2,15K 1% .125W F TCw(+-100 24546 C4-1/8-T0-2151.F
ASRE3 0598-3429 1 RESISTOR 19.6 1% .125W F TC=0+-100 63688 PMEBG-1/8-TO-19R6.-F
ABRS4 0698-3453 1 RESISTOR 195K 1% .125W F TC=0s-100 24546 C4.1/8-T0.1963-F
ABRSS (J698-8827 RESISTOR 1M 1% .125W F TC=04+-100 28480 063989827

ABRSE 0698-3159 1 RESISTOR 26.1K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-2612-F
ABRST {16968-3268 1 RESISTOR 237K 1% .125W F TC=0+-100 24548 C4-1/9-T0-2373-F
ABRSH QTS7T-0260 RESISTOR 1K 1% .125W F TCad+=-100 24546 C4-1/8-T0-1001-F
ABRSY 0698.7236 1 RESISTCOR K 1% .05W F TG=0+-100 24546 C3-1/8-T0-1001.F
ABRED 06387277 2 RESISTOR 51.1K 1% .05W F TC=0+-100 24546 C3-1/8.T0.5112-F
AGHE1 0698-1217 RESISTOR 51.1K 1% .05W F TC=0+-100 24526 C3-1/8-TQ-5112-F
ABRE2 Q757-0458 1 RESISTAR S1.1K 1% . 125W F TC=0+-100 24546 Ca-1/8-T0-5112-F
AGRE3 21G0-2030 1 RESISTOR.TRMR 20X 10% C TOP-ADJ 1-TRAN This B2PR20K

AGHS4 0698.7260 RESISTOR 10K 1% .05W F TC=0+-100 24546 £3-1/8-TO-1002-F
AGRES 0757-0440 RESISTOR 7.5K % .125W F TG=04+-100 28546 C4-1/8-TQ-T501-F
AGRES ogaB-7272 1 RESISTOR 31.6K 1% .05W F TC=04+-100 24546 C3-1/8-TO-3162-F
AGRST 06987253 1 RESISTOR 5.11K 1% .05W F TC=0+-100 4546 €3 1,‘3 TQ-5111-F
AGRSA 2100-2516 2 RESISTOR-TRMR 100K 10% C SIDE-AQJ 1-TAM 32997 3320W-1-104
AGRSBY 2100-25t6 RESISTOR-TRMR 100K 10% C SIDE-ADJ 1-TRN 32997 JI25W-1-104
ABRTO0 NOT ASSIGNED

AGRTA 0698-7237 1 RESISTOR 11K 1% 0SW F TC=0+-100 23548 £3-1/8-T0-1101-F
ABR7T2 0698-7242 2 RESISTOR 1.70K 1% .05W F TCa0.-100 24546 €3-1/8-T0-17B1.F
ABRT3 2100-2521 2 RESISTOR-TRMR 2K 10% C SIDE-ADJ 1-TRM 30983 ETS0X202

ABR74 2100-2521 RESISTOR-TRMR 2K 10% C SIDE-ADJ 1-TRN 30983 ETS0X202

ABRTS NOT ASSIGNED

ABRTE 0698-8959 1 RESISTOR §19&K 1% 12W

ABRT? 0698-7278 1 RESISTOR 58.2K 1% 0SW F TG =0+ —100 28486 QE98.7277

AGRTE 2100-2692 1 RESISTOR-TRMR M 20% C SIDE.ADJ 1-TRN ans83 ETE0X105

ABRTS 068g9-7243 1 RESISTOR 1.96K 1% .0SW F TC=0+-100 28400 0695-7243
AGREQ" 0698-7249 1 RESISTCR 348K 1% .126W F TCa0+-100 24546 C4.1/B.TQ-34B1.F
ABRB 0658-7260 RESISTOH 10K 1% .05W F TCed+- 100 24548 C3-1/8-T0-1002-F
AGRO2 08987243 1 RESISTORN 1.96K 19% .Q5W F TCal+-100 24546 C3-1/8-T0O-1881-F
ASRB3 0858-7242 RESISTOR 1.7BK 1% .Q5W F TCals_100) 24548 S$3.1/8.T0.1781.F
ABR34 0598-7239 1 RESISTOR 1.21K 1% Q5W F TC=0+-100 24846 CL1/8.T0.1211-F
AGRES 0§98-7260 RESISTOR 10K 1% .08W F TCa{+.100 24548 C3-1/8-TO-1002-F
ABRBE 0698-7260 RESISTOR 19K 1% .05W F TCal4-100 24546 C3-1/8-T0-1002.F
ABRET 0699-7260 RESISTOR 10K 1% .05W F TCal+-100 26548 C2-1/8-T0-1002-F
ABTPY 12514872 10 CONNECTOR 10-PIN M PCST TYPE 28480 12514672

AGTP2 12514672 CONNECTOR 10-PIN M POST TYPE 28480 12514672

AGTPI 12514672 CONMECTOR 10-PIN 8 POST TYPE 28480 12514672
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HP 83592C

Table 6-3. Replaceable Parts (3 of 3)

83592-90033

Reference HP Part |C Wi
Designatian Number |D Qty Description Code Mfr Part Number
AGTP4 12514672 CONNECTOR 10-PIN M PQST TYPE 28480 12514672
AGTPS 1251-4672 CONNEGTOR 10-PIN M POST TYPE 28480 1351.4672
ABTPS 12514672 CONNEGTOR 10-PIN M POST TYPE 28480 1251-4672
ABTPT 12514672 CONNECTOR 19-PIN M POST TYPE 284E0 12514672
ASTPE 12514672 CONNEGTOR 10-PIN M POST TYPE 28480 1251-4672
ABTPA 12514672 CONNECTGA 10-PIN # POST TYPE 28480 12514672
ABTP10 1251-4672 GOMMNECTCA 10-PiN M POST TYPE 28480 12514672
AL 16260720 2 IC SWITCH ANLG QUAD 18-DIP_C PRG 06665 SW.02F0
A2 18201211 1 IG GATE TTL LS EXCL.OR QUAD Z-INP 01295 SN74LSB6N
ABU3 1820-1198 1 IG FF TTL LS D-TYPE POS-EDGE-TRIG GOM 01295 SN7ALS1T4N
ABLIG 1826.0720 IC SWITCH ANLG QUAD 18.DIP-C PKG 06865 W-O2FC
ABUS 18260471 5 1€ OF AMP LOW.DRIET TO-39 PRG 28480 1826-0471
ABLIS 18260471 I OF AMP LOW-DRIFT TO-39 PKG 28480 18260471
ABUT NOT ASSIGNED
ABUB 1620-1112 2 1C FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SNTALST4AN
AGUS 1820-1730 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01335 SN74LSATIN
ABUTO 16261166 2 ANALOG SWITCH 4 SPST 16 -CERDIP 26400 1826-1186
ABUt1 1626-1166 ANALOG SWITCH 4 SPST 16 -CERDIP 28480 1826-1186
AGUZ 1820-1142 IC §F TTL LS D-TYPE POS.EDGE-TRIG 0t295 SNTALST4RN
ABUI3 1820-2024 t IC DRVR TTL LS LINE DAVR QCTL 01295 SNTALS24ah
ABL14 1826-0026 z IG COMPARATOR PRCN TO-33 PKG 01295 LM 1L
ABU15 1926-0471 IC OP AMP LOW-DRIFT T0-59 PKG 268480 1826-0471
ABU1G 1830-1246 1 IC GATE TTL LS AND GUAD 2-iNP 01295 SNT4LS09M
ABLT 1920-1218 1 IC BCOR TTL LS 3-TO-8-UNE NP 01295 SNTALS 138N
agu1g 1926.0752 1 IC CONV 12.B.0/A 16-0IP-C PKG 24355 ADTS4280
ABU19 1826-0471 IC OP AMP LOW-DRIFT TC-99 PKG 28480 1626-0471
AGLZ0 1826.0471 G OP AMP LOW.DRIFT TO-99 PKG 28480 18260471
AGU21 1820.1202 1 IC GATE TTL LS MAND TPL 3-INP 01285 SNT4LST10M
ABU22 1820.1197 1 IC GATE TTL LS NAND QUAD 2.INP 01295 SMT4LSOON
AgU23 1826-0026 IC COMPARATOR PRGN TO-39 PXG 01295 LM3TIL
AGUZ4 1826.0032 1 IS CP AMP GP DUAL TO-39 PKG 26480 1826-0052
ABLI2S NOT ASSIGNED
ABU26 1826-0185 1 1€ CF AMP SPCL TO-98 PKG IL5ES GA3080
AgU27 1828.0915 1 IC G AMP LOW-81AS-H-IMPD 8-DIP-G PKG at295 TLOT1ACJG (PER HP DWG)
AEVAR1 1802-3002 ' DIODE-ZNR 2.37V 5% DO-1 PD=.4W TCa-.074% 28480 1302-3002
ABWY 8159-0005 2 RESISTOR-ZERQ OHMS 22 AWG LEAD DIA 28480 9159-0005
ABW2 NOT ASSIGNED
ABW3 NOT ASSIGNED
AGWA 8158-0005 RESISTOR-ZERD OHMS 22 AWG LEAD DiA 28480 B159-0005
See iruracuerian r 1 eLtian tan orierlng intonativie il s Fat e g tsd value
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Figure 8-44. A6 Sweep Control Component Locations (CHANGE 9)
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" CHANGE 10

. Documents 2 serial prefix change only.
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HP 83592C 83592-90038

CHANGE 1
. This change documents a new front dress panel, front casting, and attaching hardware.

Page 6-33, Table 6-3;
Change MP4, FRONT PANEL-DRESS to HP and Mfr. Part Number 83592-00025, CD 4.
Change MP18, CASTING-FRONT to HP and Mft. Part Number 83592-20106, CD 4.
Change MP19, RETAINER-PUSH ON to HP and Mfy. Part Number 0510-1267, CD 6.
Change MP28, LATCH-SCREW to HP and Mfr. Part Number 83525-20069, CD 7.
Detete MP28a, SCREW SET.
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HP 83592C §3592-50038

CHANGE 12
This change documents a sefectable FREQUENCY REFERENCE outpul.

Throughout the manuai there are references to the 1.0 ¥/GHz rear panel output. Change all references to include 0.5
V/GHz. What follows are some specific areas to change.

Page -6, Table 1-2. (Supplemental Performance Characteristics):
Under GENERAL CHARACTERISTICS:
Change Frequency Reference Output to, selectable, 1.0 V/GHzSPP25mV (0.0l to 18 GH2) or 0.5 V/GHz SPP
25 mV (0.01 to 26.5 GHz) rear panel BNC output.

Page 1-8, paragraph 1-22:
Change to read as follows:
A rear panel 1.0 V/GHz (0.5 V/GHz) signal corresponds to the RF output frequency up to 18 GHz (26.5 GHz).
This output voltage is selectable and may be used as a reference for pretuninig externai equipment. The HP
8410B/8411A network analyzer utilizes the 1.0 V/GHz output for phase-locking. The HP 83554A/55A/56A
millimeter-wave source madule uses the 0.5 V/GHz as its frequency reference for millimeter frequency
applications,

Page 3-16:
After page 3-16 add page 3-17/3-18, Figure 3-9. A2 Frequency Reference Selection Switch provided in this
document.

Page 5-49, paragraph 5-25. FREQUENCY REFERENCE 1V/GHz QUTPUT;
Add the following:

NOTE

The frequency reference salsction switch must be set 10 the 1.0 V/GHz position
before parforming this adjustment. Refer to Figure 3-9.

Page 6-14, Table 6-3:
Change A2 to HP and Mfr. Part Number 83592-60122, CD 8.
Add A2C% HP and Mfr. Part Number 0160-4808, CD 4, CAPACITOR-FXD CER 470 pF 100 WV,

Page 6-15, Table 6-3;
Change to the following:

Referencs HP Part cD Description

Designation Number

AZRS8 07570463 4 RESISTOR-FXD 82.5K 1% ,125W

A2RS 0698-7251 6 RESISTOR-FXD 4.22K 1% .05W

AZR10 0698-6320 8 RESISTOR-FXD 5K 0.1% .125W

A2R11 0698-6630 3 RESISTOR-FXD 20K 0.1% .125W

AZR18 0698-3159 5 RESISTOR-FXD 26.1K 1% .125W
Add the following:

Reference HP Part €D Description

Designation Number

A2R27 0698-7260 7 RESISTOR-FXD 10K 1% .05W

A2R29 0698-5437 6 RESISTOR-FXD 12K 0.1% .125W

A281 3101-2751 1 SWITCH ROCKER 2 POSITION DIP 1A

AZVRI 1502-0041 4 DIODE-ZNR 5.11V §% DO-35 PD=_4W
Delete A2R28.

CHANGE 12 12-1
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HP 83592C 83592-90038

CHANGE 13
This change documents a new YO Driver Board Assembiy.
On the pages listed below, replace the figures with the new figures given,

Adjustments
Page 5-10, Figure 5-2. — 10V Reference Adjustment Location.
Page 3-13, Figure 5-4. Sweep Control Adjustment Location.
Page 5-16, Figure 5-7. YO and YTM DAC Calibration Adjustment Location.
Page 5-24, Figure 5-14. YO Retrace Compensation Adjustment Location.
Page 5-27, Figure 5-16. YO Delay Compensation Adjusiment Location.

Sarvice
Page 8-105, Figure 8-63. A8 YO Driver, Component Locations.

Page 8-105, Figure 8-71. A8 YO Driver, Schematic Diggram:
Replace Block | YIG COIL CURRENT SOURCE with the partial schematic P/OQ A8 YO Driver, Schematic
Diggram (CHANGE 30} from this document,

Page 6-27, Table 6-3:
Change the A8 Part No. to 83595-60070, CD 8, 83595-60070.
Add A8C22, 0160-3879, CD» 7, CAPACITOR .01UF +20% {00VDC CER, 02010, SR201C103MAA,
Add A8C23, 0160-3879, CD 7, CAPACITOR .01 UF +20% 100VDC CER, 02010, SR20ICI103MAA,
Add ABC24, D160-3878, CD 6, CAPACITOR .001UF +20% 100vVDC CER, 02010, SR20DICI0ZMAA.
Add ARC23, 0160-4801, CD 7, CAPACITOR (00 PF + 5% t00VDC CER, 02010, SAI0IAIQLJAA,
Add ABCRS, 1901-0033, CD 2, DIODE-GEN PRP 180V 200MA DO-35, 00046, NDP692.

Page 6-29, Tabie 6-3:
Add ABR70, 0698-7220, CD 9, RESISTOR 215 (% .05W FTC=+ 100, 00746, CRB20.
Add ABRTI, 0698-7220, CD 9, RESISTOR 215 1% .05W FTC=+ 100, 00746, CRB20.

Page 8-105, Figure 8-71 in the upper left hand corner:
Change the Part No. 83592-60002 to 83595-60070.

Page 8-103, Figure 8-71 in the lower left hand corner:
Change the Serial Prefix to 2621A.

CHANGE 13 13-1/13-2
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Figure 5-4. Sweep Control Adjustment Locations (CHANGE 13)
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Figure 5-7. YO and YTM DAC Calibration Adjustment Locations (CHANGE 13)
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Figure 3-14. YO Retrace Compensation Adjustment Location (CHANGE 13)
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Figure 5-16. YO Delay Compensation Adjustment Location (CHANGE 13)
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Figure 8-63. A8 YO Driver, Component Locations {(CHANGE 13)
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P/O Figure 8-71. A8 YO Driver, Schematic Diagram (CHANGE 13)

CHANGE 13 13-11/13-12




"
B

g

Y
HP 83592C 83592-90038

CHANGE 14

This change documents the addition of a jumper to the A4 ALC assembly, it does not chanqe any electrical functions of the ALC.
Change 4 in this document is assumed to be incorporated prior to making the changes writlen in this change (Change 14),

Section VI, Replaceable Pans;
Change A4 ALC assembly 10 HP and Mfr. Part Number 83592-60132, CD 0.
Add A4W6, HP and Mir, Part Number §159-0005, CD 0, RESISTOR-ZERO OHMS 22 AW6 LEAD DIA.

Page 8-63/8-64, Figure 8-2%:
Replace the Component Locations Diagram with Figure 8-29. A4 ALC, Component Locations (CHANGE 14)
provided in this document.

Page 8-63/8-64 Figure 8-34:
Add A4W6 in series with the input to U15C pin 9 located in block 0, PIN MOD 0 DRIVER.

CHANGE 14 14-1/14-2
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CHANGE 15
. This change documents a serial prefix change anly,

CHANGE 15 15-1/15-2
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CHANGE 16

. (Supersedes GHANGE 6)

This change decuments a serial prefix change andy.

CHANGE 15 16-1/16-2
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CHANGE 17
. This change documents a revision on the A4 ALC assembly ta increase the speed of the sample and hold drivers.

Page 6-18, Table 6-3:
Change A4R64 to 1.96K ohms, HP part number 0698-7256, CD 1.

Page 6-19, Table 6-3:
Change A4U7 to HP part number 1820-1425, CD 6.

Page 8-63/8-64, Figure 8-34 (Block K):
Change A4R64 to 1.96K ohms.

NOTE: A4R64 and A4U7 are interactive components, therefore, they must both be changed at the same time.

CHANGE 17 17-1/17-2
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p CHANGE 18
. Wilh this change, the latch and front casting are stronger.

Page 6-13, Table 6-3:
Change MP28, CASTING FRONT to HP and Mfr, Part Number 83592-20074, CD.
Change MP29, LATCH to HP and Mfr. Part Number 83525.20072, CD.

CHANGE (8§ 18-1/18-2




CHANGE 19
Change 19 documents serial number prefix 2809A.

This change does nof affect documentaiton.

HP Part Numher §3592-60102 (For HP Internal Use Only)
Part of HP Part Number 83592-90100

MANUAL {DENTIFICATION

HP Model Number: HP §835952C
Manual Part Number: 83592-90038
Date Printed: December 1983

Change 19

19-1/19-2
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MANUAL 1DENTIFICATION

HP Model Number: HP 83592C
Manual Part Number: 33592-90038
Date Printed: December 1983

CHANGE 20

Change 20 documents updated performance tesis.

INSTRUCTIONS

Replace — Replace the existing manual page(s) with the page(s) provided in this change. These page(s) supersede the
existing page(s) in the manual, provided that the serial number prefix of vour instrument is the same or higher than
the one indicated on this page. To keep your documentation applicable to all versions of instruments, place the
superseded page(s} in the MANUAL BACKDATING section of your manual,

Replace the following pages:
Title Page

1-1 through 1-6
4-1 through 4-42

HP Part Number 83592-90106 (For HP Internal Use Oniy)
Part of HP Part Number 835%2-90100 Change 20 20-1/20-2
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HP 83592C

RF PLUG-IN
(Including Options 002 and 004)

SERIAL NUMBERS

This manual applies directly to HP 83582C RF plug-in having
serial number prefix 2328A.

For additional information about serial numbers, refer to
INSTURMENTS COVERED BY MANUAL in Section 1,

Manual Changes Supplement Print Date: 26 JULY 1988

Ghange | Documents Change | Documents Ghange |  Documents
1 23484 16 2718A

2 2412A 17 2726A

3 2412A 18 2726A00581

4 2412A 19 280%A

5 24124 20 NfA

8 2429A

7 2451A

8 2506A

] 2520A

10 2532A

1 2542A

12 2602A

13 2621A

14 2644A

15 2702A

@Copyright HEWLETT-PACKARD COMPANY 1983

1400 FOUNTAINGROVE PARKWAY, SANTA ROSA, CA 95403 U.S5.A,

MANUAL PART NO. 83692-90038
Microfiche Part Number 83592-90039 Printed: DECEMBER 1983
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CERTIFICATION

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

WARRANTY

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

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

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

LIMITATION OF WARRANTY

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

NOOTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPQSE.

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL

NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

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

For any assistancs, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual.
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HP 83592C

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and Service Manual
contains information required to install, operate,
test, adjust. and service the Hewlett-Packard
Maodel 83592C RF Plug-In. Figure 1-1 shows the
Model 83592C.

1-3. This manual is divided into ¢ight major
sections which provide the following information:

a.  SECTION I, GENERAL INFORMATION,
includes a brief description of the instru-
ment safety considerations, specifications,
supplemental characteristics, instrument
identification, options available, accessories
available, and a list of recommended test
equipment

b. SECTION IL INSTALLATION. provides
information for initial inspection, prepara-
tion for use, storage, and shipment

c. SECTION IIL OPERATION, explains the
frequency resolution characteristics of the
RF Plug-In in CW and swept frequency
modes. Operating instructions include FM
switch parameter settings, and crystal and
power meter leveling instructions. A descrip-
tion of front and rear panel features and
Plug-In error codes is also given.

d SECTION IV. PERFORMANCE TESTS,
presents procedures required to verify that
performance of the RF Plug-In is in
accordance with published specifications.

e. SECTION V. ADJUSTMENTS. presents
procedures required to properly adjust and
align the Model 83592C RF Plug-In after
repair.

f  SECTION VI REPLACEABLE PARTS.
provides information required to order all
parts and assemblies.

g SECTION VII. MANUAL BACKDATING
CHANGES. provides backdating informa-

tion required to make this manual compatible
with earlier shipment configurations.

h. SECTION VIII. SERVICE. provides an
overall instrument block diagram with
troubleshooting and repair procedures.
Each assembly within the instrument is
covered on a separate Service Sheet which
contains a circuit description. schematic
diagram. component location diagram. and
troubleshooting information to aid in the
proper maintenance of the instrument.

1-4.  Supplied with this manual is an Operating
Information Supplement This is simply a copy
of the first three sections of the manual, which
should be kept with the instrument for use by
the instrument operator.

1-5. On the front cover of this manual is a
Microfiche part number. This number may be
used to order 10- by 13-centimeter (4- by 6-inch)
microfilm transparencies of the manual. Each
microfiche contains up to 60 photo duplicates of
the manual pages. The microfiche package also
includes the latest Manual Changes sheet as
well as all pertinent Service Notes.

1-6. Refer any questions regarding this manual
the Manual Changes sheet. or the instrument to
the nearest HP Sales/Service Office. Always
identify the instrument by model number.
complete name, and complete serial number in
all correspondence. Refer to the inside rear
cover of this manual for a worldwide listing of
HP Sales/Service Offices.

1-7. SPECIFICATIONS

1-8. Listed in Table 1-1 are the specifications
for the Model 83592C RF Plug-In. These specifi-
cations are the performance standards, or limits.
against which the instrument may be tested.
Table 1-2 lists the RF Plug-In supplemental
performance characteristics. Supplemental per-
formance characteristics are not specifications
but are typical characteristics included as
additional information for the user.

CHANGE 20 i-1
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HP §3392C

Manufacturer’'s Declaration

NOTE

This is to certify that this product meets the
radio frequency interferance requiraments of
Directive FTZ 1046/1984. The Garman Bun-
despost has been notified that this equip-
ment was put into circulation and has been

granted the right to check the product type

for compliance with these requirements.

Note: If test and measuremant equipment is
operated with unshielded cables and/or used
for measurements on open set-ups, the user
must insure that under these operating con-
ditions, the radio frequency interference lim-
its are met at the border of his pramises.

Model HP 83592C

NOTE

Hiermit wird bescheinigt, dass dieses Gerat/
System in Ubereinstimmung mit den Bestim-
mungen von Postverfugung 1046/84 funkent-
stort ist.

Der Deutschen Bundespost wurde das
Inverkehrbringen dieses Gerates/Systems
angezeigt und die Berechtigung zur Uber-~
prufung der Serie auf Einhaltung der Bestim-
mungen eingeraumt.

Zusatzinformation flr Mess- und Testgerate:

Waerden Mess- und Testgerdte mit unge-
schirmten Kabeln ungdfoder in offenen Mass-
aufbauten verwendet, so ist vom Betreiber
sicherzusteilen, dass die Funk-Entstdrbest-
immungen unter Betriebsbedingungen an
seiner Grundstlicksgrenze singehalten
warden.

CHANGE 20




Table 1-1.  Specifications for HP 83592C Installed in HP 8350 (1 of 2)
FREQUENCY!
Frequency Bands (GHz)

Specification 0.01to 2.4 241070 7.0t013.5 13.5 to 20.0 0.01 to 20.0
Accuracy (25°C = 5°C) +5 MHz? +5MHz +10 MHz +10 MHz

CW Mods
All Sweep Modes 2
(Sweep time >100 ms) +15 MHz? +20 MHz +25 MHz 130 MMz +50 MHz
Frequency Markers +15 MHz2 +20 MHz +25 MHz +30 MHz +50 MHz2
(Sweep time =100 ms} +.5% of +.5% of +.5% of +.5% of +.5% of

sweep width sweap width sweep width swaep width sweep width

POWER OUTPUT
Frequency Bands (GHz)

Spacification 0.01t02.4 | 24107.0 | 7.0 to 13.5 [13.5 to 18.6 | 18.5 to 20.0{0.01 to 18.60.01 to 20.0
Maximum Leveled +10dBm | +6 dBm +6 dam +6 dBm +4 dBm +6 dBm +4 dBm
Output Power (25°C)3.4.5

With Option 002 +10dBm | +4.5dBm | +4 dBm | +3.5dBm 1.5 dBm +3.5dBm | +1.5dBm
Power Level Accuracy® <£15dB [ <+13dB | <+1.3dB | <+1.4dB 1.4dB <*15dB | <+1.54dB
(internatly leveled)

With Option 0027 <+17dB | <*+15dB | <+1.5dB | <+1.6dB 1.6dB <+17dB!<*1.7dB

{at 0 dB attenuator step)

Power Sweep Frequency >15dB >11d8 >11 dB =>11dB >9dB >11 dB >94dB
Bands (GHz)s
Calibrated Range®
With Option 002 >15de >95dB >4 dB >8dB >6dB >8 dB =& dB
POWER VARIATION (at specified Maximum Leveled Power or below)
Frequency Bands (GHz)

Specification 0.01t02.4 24t 7.0 7.0t0 13.5 13.5 to 20.0 0.01 to 20.0

Internally Leveled +0.8dB +0.7dB +0.7dB +0.84dB +*0.9dB
FREQUENCY STABILITY

With 10 dB Power +200 kHz +200 kHz +400 kHz =600 kHz + 600 kHz

Level Change

Residual FM, Peak <5 kHz <5 kHz <7 kHz <9 kHz

(20 Hz to 15 kHz

bandwidth)

{CW Mode with CW Filter)

Spurious Signals at

specified maximum leveled | 0.01101.4 | 1.4102.4 | 241035 | 3510 7.0 7.0 t0 13.5 (13.5 10 20.0,20.0 to 26.5

power

Harmonics (in dB below | >—25dBc| >45dBe | >-50dBe|>—55 dB¢ | >>—55 dBc | > —55 dB¢ | > —25 dB¢

carrier)
>—25dBc|>—25d8¢ | >~55dBc | >—~55d8c | > —55 dBc | >—55 dBc | > —25 dBg¢

. [ Nen-Harmonics

HP 83592C

CHANGE 20
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Table 1-1. Specifications for HP 83592C Installed in HP 8350 (2 of 2)

MODULATION!
External FM
Maximum Deviations for Modulation Freguencies
Moduiation Frequencies Cross-Over Coupled Direct Coupled
DC to 100 Hz~ +75 MHz +12 MHz
100 Hz to 1 MHz =7 MHz =7 MHz
1 MHz to 2 MHz +5 MHz =5 MHz
2 MHz to 10 MHz +1 MHz +=1 MHz
*CW Filter Off
External AM

Maximum Input: 15V

Square Wave

Selectable (by internal jumper in HP 8350) to 1 kHz or 27.8 kHz square wave modulation. The 27.8 kHz

modulation allows operation with an HP B756/57 A Scalar Netwerk Analyzer.
On/Off Ratio: =30 dB below specified maximum leveled power
Symmetry: 40/60

Minimum Settable Power: —5 dBm
With Option 002: —60 dBm

Attenuator Accuracy (= dB referenced from the 0 dB setting):

55

Frequency Range Attenuator Setting (dB)
GHz & |10 | 16 | 20 | 25 | 30 | 35 | 40 | 45 | 50
0.01 to 12.4 04 (06 |08 |07 10 | 09 |13 |18 | 20| 20
124 to 18.0 0.5 0.7 1.0 0.9 1.2 1.2 1.6 20 22 23
18.0t0 20.0 | 08 0.9 13 1.5 20 5 2.8 3.0 31 32

2.2
25
3.2

GENERAL SPECIFICATIONS!

Minimum Sweep Time (over full band): 35 ms

Minimum Sweep Time (over single band): 10 ms

Band Switch Points: internal band switch points at approximately 2.4 GHz, 7.0 GHz, and 13.5 GHz
RF Quput Connactor: type-N female

Unless otherwise noted, all specifications are at the RF QUTPUT connector and at O° to 55°C.
Accuracy wnen calibrated with tha FREQ CAL adjustment.

For temperatures greater than 25°C, maximum leveled output powar typically degrades 0.1 dB8/°C.
When RF Cutput is peaked with PEAK control.

0.5 dB lower for Qption Q04.

Includes power leval variations.

Attenuator switch points are every 10 dB starting at —5 dBm (ndicated power.

e R S o

Power Sweep and Slops Compensation total must not excesd the specified Power Sweep calibrated range.
With Option 002, in power sweep or slope functions, power can exceed the aftenuator step by the amount that tha Power

Sweep calibrated range exceeds 108 (i.e., if the calibrated range is 12 0B, power can exceed the attenuator step by 2 dB).

General Information CHANGE 20
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Table 1-2. Supplemental Characteristics for HP 83592C Installed in HP 8350 (1 of 2)

NCTE: Values in this table are not specifications, but are typical characteristics included for user information.

FREQUENCY CHARACTERISTICS!

Frequsncy Bands (GHz)
Chasacteristic 0.01t024 | 24170 | 7.0t013.5 | 13.5t020.0 | 0.01to 20.0
Accuracy (25°C = 5°C) *2MHz2 | £2MHz | =3MHz | xd4MHz
CW Mode
Manual Sweep =15 MHz =30 MHz =30 MHz =30 MHz =100 MHz
All Sweep Modes =+5MHz =+6 MHz =+8 MHz =+10MHz | ==+35 MHz
(sweep time 10 ms to 100 ms)
Sweep Mode Linearitys =+2MHz <+2MHz =+4 MHz =+6MHz | =+10MHz
Stability +£200 kHz/"C | £200 kHz/’C | 400 kHz/°C | =600 kHz/"C | =600 kHz/C
With Temperature
With 3:1 Load SWR +100 kHz +100 kHz +200 kHz +300 kHz
With Time (in & 10 minute period <x100kHz | <+100kHz | <£200kHz | <+300kHz | < =300 kHz
after one hour warmup at the
same fraquancy setting):
OUTPUT CHARACTERISTICS!
Powar Qutput
Resclution (displayed): 0.1 dB
Resoiution (powear): +0.01 dB
Stability with Temperature (at specified maximum laveled powery:. +0.1dB/°C
POWER VARIATION (at specified maximum leveled power or balow)
Frequency Bands (GHz)
Characteristic 0.01t0 24" 241070 7.0t0 13.5 13.5 to 20.0
Extemally Leveled +0.2dB +0.2 dB +0.2dB £024dB
Negative Crystal Detectors
{Sweep time > 100 ms)
Power Metar? +0.2dB +0.2dB +0.2dB +0.2 dB
Residual AM in 100 kHz Bandwidth =50dB =50dB =50dB =50 dB
{in dB below carrler and at
specified maximum leveled power)
Spurious Signals
(in dB below carrier and at 0011014 | 141024 | 241035 | 3.5t07.0 | 7.0to 13.5 | 13.5 to 20.0
specified maximum leveled power) .
Harmenics and Subharmonics >—26dBe | >~45dBc | >—50 dBe | > —55 dBc | > —55 dBe | > —55 dBa
Nan Harmanics >—25dBc | >—-25dBc | >—55 dBe | >—55 dBc | > —55 dBc | > —55 dBe
Qutput SWH (internally leveled) <18 <19 <19 <19 <1.8 <1.9
With Option 002 <21 <21 <21 <21 <21 <21
HP 83592C CHANGE 20 General Information 1-5



Table 1-2. Supplemental Characteristics for HP 8359C Installéd in HP 8350 (2 of 2)

Impedance: 50 Ohms

Power Sweep®:
Accuracy (inciuding linearity): =1.5 dB
Resolution (dispiayed): 0.1 9B
Slope Compensation®
Linearity: typically <0.2 dB
Calibrated Range”: up to 5 dB/GHz; up to 15 dB for full sweep range
Resolution (displayed): 0.01 dBfGHz

MDDUI.'ATION CHARACTERISTICS!

Extemal AM
Frequency Response: 100 kHz
Input Impedance: 10k Ohm
Range of Amplitude Control; 15 dB
Sensitivity: 1 dB/V

Pulse In

TTL compatible: logic high=RF on, logic low=RF off
0.01 t0 20.0 GHz: Squarewave modulation up to 30 kHz (absoiute error for HP 8756A/8757A compatibility from 1

to 2 dB)
0.01 to 2.5 GHz: 2.5 to 20 GHz:
Rise/Fall Time: typically 50 ns Rise/Fali Time: typically 10 ns
Minimum Pulse Width: Minimum Pulse Width:
Leveled; typically § ps Levelsd: typically 1 us
Unleveled Power level set to +20 dBm: 200 ns Unieveled Power level set to +23 dBm:

Typlcally 100 ns
External FM

Frequency Response (DC to 2 MHz): +3 dB

Sensitivity (switch selectable) —20 MHz/V (FM Mode)
—6 MHz/V (Phase-Lock Mode)
Input Impedancs: 2000 Ohms nominal

GENERAL CHARACTERISTICS?

Frequency Reference Qutput: selectable 1V/GHz +25 mV (0.01to 18 GHz) or 0.5V/GHz =25 mV (0.01 to 20 GHz) rear
panel BNC output.

NOTE: 0.5V/GHz applicable after serial prefix 2602A.
Auxiliary Output: rear panel 2.3 to 7 GHz fundamental oscillator ocutput, nominally O dBm.
Weight: Net 6.0 kg (13.2 Ib.); Shipping 9.2 kg (20 ib.} '

1. Unless otherwise noted, all characteristics are at the RF OUTPUT cannector and at 0° to 55°C.

2. Accuracy when calibrated with the FREQ CAL adjustment.

3. With respect to the SWEEP QUT voltage.

4. Excludes coupler and detector variation. Crystal detector output should be between —10 mV and —350 mV at specified
maximum levelad power.

5. Use HP 432A(B/C, HP 436A, or HP 438A Power Meters. Sweep time 100 seconds, typically =5 seconds/GHz but not <10
SBCONCS. .

8. Powar Sweep and Slope Compansation must not axcead the specified Power Sweep calibrated range.

7. With Option 002, in power sweep or slope functions, power can exceed the attenuater step by the amount that the Power
Sweep calibrated range excaeds 10 dB (i.e., if the calibrated range is 12 dB, power can exceed the attenuator step by 2 dB).

1-6 General Information CHANGE 20 HP 83592C




Section 4. Performance Tests
m

INTRODUCTION

Use tha procedures in this saction to test the electrical perfarmance of the sweep oscillator/RF plug-in
combination. Use the specifications listed in Table 1-1, in GENERAL INFORMATION, as the perfor-
mance standards. You do not have to access the interior of the RF plug-in to perform these tests.

NOTE: Letthe sweep oscillator/RF plug-in warm up for at (east one hour before you begin a perfor-
mance test.

NOTE: Frequency measurements require a spectrum analyzer, rather than a frequency counter.
Use the “peak search” function to read the frequency value. For information on reading frequency
with a spectrum analyzer, refer to the analyzer operation manual.

EQUIPMENT REQUIRED

The equipment required to test the RF plug-in is listed in Table 1-4, in GENERAL INFORMATION. Any
equipment that satisfies the critical specifications listad in the table may be substituted for the racom-
mended model.

OPERATION VERIFICATION

To verify operation, perform the following tests:

® Frequency Range and Accuracy
& Qutput Amplitude

You can verify HP-1B functions using the program listed in Section IV of the HP 8350 Operating and
Service Manual,

These tests provide reasonable assurance that the sweep oscillator and plug-in are functioning prop-
erly, and should mest the needs of an incoming inspection (80% verification).

TEST RECORD

Table 4-15 provides a tabulated index of the performance tests, their acceptable limits, and a column
for racording actua! measurements. Use this test record when you perform a calibration (100% ver-
ification).
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RELATED ADJUSTMENTS .

Table 4-1 lists the perfermancs tests and their related adjustments (in Section 5). if the plug-in fails a
performance test, the associated adjustment(s) may correct the problem.

TEST SEQUENCE

Perform the tasts in the order they appear within each subsection.

CALIBRATION CYCLE

Perform the tests in this section at least once avery tweive months.

Table 4+1. Performance Tests and Related Adjustments

Performance Tests Related Adjustment
4-13. Frequency Range and Accuracy
CW Fraguency Accuracy 5-14, 5-16, 5-17
Swept Frequency Accuracy 5-15 through 5-19, 5-23
Marker Accuracy 5-14 through 5-18 .

4-14. Qutput Amplitude
Maximum Leveled Power

Output Power Variations 5-20 through 5-23, 5-25 through 5-28
Power Level Accuracy 5-16, 5-18 through 5-23, 5-25 through 5-28
Power Sweep 5-30

4-15. Frequency Stability
4-16. Residual FM

4-17. Spurious Signals 521

4-18. Not Used
4-19. Not Used

4-20. External Frequency Moduiation 5-31

4-21. Square-Wave On/Ofl Ratio
and Symmetry 5-27

4-22. Step Attenuator Accuracy
{Option 002)
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4-13. Frequency Range and Accuracy Tests

Description

A spectrum analyzer is used to check both the CW and swept frequency range and accuracy of the
Plug-in. In swept mode the analyzer is used as a frequency meter, with its video output displayed on
an oscilloscope. The oscilloscope is swept by the sweep oscillator.

SHEEP
OSCILLATOR

Equipment

Sweep Oscillator Mainframe

POS 7 BLANK

RF
FLUG-IN

RF OUTRUT

vmea “‘“’”'l SPECTRUN ANALYZER

]

fol-T- NN T-I-7_

el doe ad

BN R-T-]

padd ood g
e —

CLoR—]
oooac aoo =
]

o

eocac Soa
IeSww oo 0o =

RF INPUT

197

Figure 4-1.

Spectrum Analyzer

Oscilloscope

Procedure

CW Frequency Accuracy

1. Connect the equipment as shown in Figure 4-1. Press [INSTR PRESET] on both the sweep

Frequency Range and Accuracy Tests Setup

HP 8350
HP 85668
HP 1741A

oscillator and tha spectrum anaiyzer. Allow the equipment to warm up for one hour.
2. On the sweep oscillator press [CW] [5] [0] [MHz].

3. On the spectrum analyzer, press:

[REFERENCE LEVEL] [1] [0] [dBm]
[CENTER FREQUENCY] [5] [0] [MHz]
[FREQUENCY SPAN] [5] [0] [MHz]

4. If necessary, adjust the FREQ CAL pot on the plug-in front pansl:

On the sweep oscillator, press [CW] [5] [0] [MHz].

The 50 MHz signal should be visible near mid-screen. If not, adjust the frequency calibration

adjustrment (FREQ CAL) until the signal is centsrad,

Verify that the signal increases in frequency as you increase the sweep oscillator's CW frequency.

HP 83592C
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4-

10.

1,

13. Frequency Range and Accuracy Tests (cont’d)

On the sweep oscillator press [CW] [1] [0] [MHz].
On the spectrum analyzer, press:

[CENTER FREQUENGY] [1] [0] [MHz]
[FREQUENCY SPAN] [2] {0] [MHz]

Using the sweep oscillator CW knob, adjust the displayed signal on the spectrum analyzer to 10
MHz. On the test record, record the frequency displayed on the sweep oscillator as the start
frequency.

Repeat steps 5 through 7 at 20 GHz. Record the stop frequency on the test record.
On the sweep oscillator, press:

ICW] [the first frequency listed in Table 4-2] [GHz]

On the spectrum analyzer, press:

[CENTER FREQUENCY] [the CW frequency in step 9] [GHZz]
[FREQUENCY SPAN] [5] [0] [MHZz]
[PEAKSEARCH]

At the appropriate location on the test record, enter the frequency of the signal displayed on the
analyzer.

Repeat steps 9 and 10 for all values listed in Table 4-2.

NOTE: To avoid band crossover problems, follow the sequence given for the frequencies in each
band.

Table 4-2. CW Frequencies

Bands (Accuracy)
Band 0 {+5 MHz) Band 1 {+5MHz) | Band 2 (+10 MHz) | Band 3 (=15 MHz)
{GHz) (GHz) (GHz) {QHz)
1.0 4.0 10.0 17.0
22 25 71 14.0
6.8 13.3 20.0

Swept Frequency Accuracy

12. On the sweep osciflator, press:

[INSTR PRESET]
- {TIME] [.]1 [1] [=].

Performance Tests
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4-13. Frequency Range and Accuracy Tests (cont'd)

13. On the oscilloscope:

Set Sweep: AvsB

Set B Channel: 1V/div

Adjust the horizontal width and position for a full screen display.
Set A Channel: 0.2v/div, DC coupled

Center the display
14. On the spectrum analyzer, press:

[CENTER FREQUENCY] [1] [0] [MHz]

[FREQUENCY SPAN] [0] [Hz]

[RES BW] [resolution bandwidth value in Table 4-3] [kHz/MHz from Tabte 4-3]
[VIDEO BW] [3] [MHz]

15. Adjust the spectrum analyzer center frequency until a peaked signal is just visible on the far laft
side of the oscilloscope display:

a. Lower the analyzer center frequency until no signal is visible on the oscilloscope.
b. Slowly increase the analyzer center frequency until the signal on the osciiloscope just peaks.
¢. Record the spectrum analyzer center frequency on the test record as start frequency.

16. On the spectrum analyzer, press:

[CENTER FREQUENCY] {2] [0] [GHz]
[RES BW] [resolution bandwidth value in Table 4-3] [kHz/MHz from Table 4-3]

17. Adjust the spectrum analyzer center frequency until a peaked signal is just visible on the far right
side of the oscilloscope dispiay:

a. Raise tha analyzer center frequency until no signal is visible on the oscilloscope.
b. Slowly decrease the analyzer center frequency until the signal an the oscilloscope just peaks.
¢. Record the displayed analyzer center frequency valus on the test record as stop frequency.,

NOTE: Thera are other signals visible due to the instrument bands {0 through 3).

18, Repeat steps 12 through 17 for each start and stop frequency listed in Table 4-3.

Table 4-3. Swept Frequency Accuracy Frequencies and Tolerances

Band Start/Stop Tolerance Spectrum Analyzer
(GHz} {MHz) Resolution Bandwidth

Full Band 0.01/20.0 +50 300 kHz/3 MHz
0] ‘ 0.01/2.4 +15 300 kHz/aMHz
1 24/7.0 +20 3 MHz
2 7.0/13.5 +25 3 MHz
3 13.5/20.0 +30 3 MHz
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4-13. Frequency Range and Accuracy Tests (cont’d)

Frequency Marker Accuracy
19. On the sweep osciliator, press:

[INSTR PRESET)]
(TME] [.] [1] [s]
[M1] [the first marker frequency in Table 4-4] [GHz]

Table 4-4. Frequency Marker Accuracy

Band Sweep Range Marker Frequencies Tolerance
(GHz) (GHz) ‘ {MHz)
Full Band 0.01 to 20 t 4 8 i4 18 +150
] 0.01 10 2.4 1 2 +26
1 241070 0 6.0 +43
2 7010135 8.0 12.0 +58
3 13.5t0 20.0 15.0 18.0 +63

20. On the oscilloscope, lower the intensity so the marker is clearly visible.
21. On the spectrum analyzer, press:

[INSTRUMENT PRESET]

[REFERENCE LEVEL] [1] [0] [dBm]

[CENTER FREQUENCY] [the first marker value in Table 4-4] [GHz]
[FREQUENCY SPAN] [0] [Hz]

22. Adjust the analyzer center frequency untit the signal peak is centered on the marker displayed on
the oscilloscope:

a. Using the horizontal position knob, center the marker on a vertical graticule.
Increase the oscilloscope intensity until you can see the signal peak.

¢. Adjust the analyzer center frequancy until the signal peak is centerad on the same vertical
graticule as the marker.

NOTE: If the intensity is set so that the signal peak is just visible, when you ¢enter the signal
peak on the marker, the signal intensity increases.

23. Record the anaiyzer center fraquency value on the test racord.

NOTE: Each marker is 0.4% of the sweep width (with a 20 GHz swéep, for example, the marker is
approximately 80 MHz wide). For the best accuracy, center the signal peak within the highlighted
marker width.

24. Repeat steps 19 through 23 for the remaining values listed in Table 4-4,
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4-14. Output Amplitude Tests

Description

First, an oscilloscope is used to check the swept power. Then a power meter is used to check power

levei accuracy, maximum leveled cutput power, and power variations.

NOTE: Plug-in power specifications do not include inaccuracies caused by adapters.

Equipment
Sweep Osciflator Mainframe .. .. ........................ HP 8350
Dual Channel Osciliescope ........... .. ... vunii... HP 1741A
Crystal Detector .......... .. oot HF 8473C
Power Meter ... ... . ... .. . i, HP 436A
Power Sensor (below50MHz) ........................, HP 8481A
Power Sensor (above SOMHz) ......................... HP 8485A

Swept Power Measurement

SHEEP RF
OSCILLDSCOPE QSCILLATOR PLYQ-IN

L] CRYSTAL
l] bETECTOR

Figure 4-2. Swept Power Measurement Test Setup

Procedure

1. Connect the equipment as shown in Figure 4-2. Press [INSTR PRESET] on both the sweep
oscillator and the spectrum analyzer. Allow the equipment to warm up for ons hour.

2. On the oscilloscope, set;

Sweep: AvsB

B channal; W/idiv

A channel: Adjusted as necessary
Display Blanking: ON °

3. On the sweep oscillator, press:

[INSTR PRESET]
[STOP] [1] [8] [GHz]

4. On the plug-in, set the power level to +6 dBm {+3.5 dBm for option 002).

HP 83592C
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4-14. Output Amplitude Tests (cont’d) .

5. Adjust the oscilloscope for best overall visibility.
6. On the sweep oscillator:
Vary the sweep spead from 35 ms to 1s.
Note any oscillations or powar drop-outs (pay close attention to bandswitch points).
7. On the sweep oscillator, press [INSTR PRESET].
8. On the plug-in, set the power level to +4 dBm (+1.5 dBm for option 002),
9. Adjust the oscilioscope for best overall visibility,
10. On the sweep oscillator:
Vary the sweep speed from 35 ms to 1s.
Note any oscillations or power drop-outs (pay close attention to bandswitch points).

M. An oscillation or power drop-out can cause the instrument to fail the power level tasts. If you note
&n oscillation or drop-out in step 6 or 10, refer to Table 4-1 for related adjustments.

SMEEP AF
UECILLHTM PLUG-IN POMER METER

RF QUTPUT

Figure 4-3. Power Level Accuracy. Maximum Leveled Output Power, and Power Variations Test Setup

Maximum Leveled Power and Variation
12. On the power meter/sensor:

Set the calibration factor to 100%.

Press [dBm]

Press [POWER REF] (turns the reference on).

Connect the power sensor 1o the POWER REF QUTPUT.

Using the CAL ADJ, adjust the power meter to read —00.0.

Press [PWR REF] {turns the refsrence off).

Disconnect the power sensor from the power mater.

Press [SENSOR ZERQ)].

When the power meter display reads dBm, connect the sensor to the plug-in RF output. .

"Soemonogw
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4-14. OQutput Amplitude Tests (cont’d)

13. Connect the equipmant as shown in Figure 4-3, but do NOT connect the power sensor to the plug-
in.

14. On the sweep oscitlator, press:

(INSTR PRESET]
[TIME] [.1{2] [s].

On the sweep oscillator/RF plug-in:

15. Set the start/stop frequencies and power lavet for the first values listed in Table 4-5.

Table 4-5. RF Plug-in Frequency Range, Maximum Leveled Power, and Power Sweep Range

Freguency Maximum Laveled Power (dBm) Power Sweep Range (dB/SWP)
?;:g:}e Standard (Option 002) Standard (Option 002)

0.01to 2.4 +10.0. +10.0 15 13.5
241070 +6.0 +4.5 1 8.5
7.01013.5 +6.0 +3.5 11 9

13.5to 18.6 +8.0 +3.5 11 8

18.6 to 20.0 +4.0 +1.5 g ]
0.01t0 20 +4.0 +1.5 9 6

18. Slowly increase the plug-in output power until the unieveled light comes on.
Slowly decrease the power level until the light just goes out.

Slowly increase the time sweep from 10 ms to 1s. If the unieveled light comes on, decrease the
power level until it just goes out.

17. Press SWEEP [MAN] and slowly tune the FREQUENCY/TIME control across the band. If the
unleveled light comes on at any point, decrease the power ievel until the light just goes out.

18. When the unleveled light remains out as you tune across the band, note the minimum power level.
Set the manuat sweep to this low power point.

18. On the power meter, adjust the calibration factor for the frequency in step 18. Record the power
meter reading on the test record.

20. On the sweep oscillator/RF plug-in, reset the output power to the maximum level indicated in
Table 4-5 for the current range.
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4-14. Output Amplitude Tests {cont’'d)

21,
22,

23.
24,

0On the power meter, press [dB REF].
On the swesp osciillator:

Press SWEEP [MAN] and slowly tune the FREQUENCY/TIME controi through the entire range.
Note the maximum power variation, as measured by the power meter. This is the maximum peak-
to-peak power variation.

Divide the peak-to-peak power variation by two, and record the peak power variation on the test
record card for the current frequency band.

On the power meter, prass (d8m].
Repeat steps 15 through 23 for each range listed in Table 4-5.

Power Level Accuracy

On the sweep oscillator/RF plug-in:

28,

26.

27.

28.
29,

Press:

[START] [the first start frequency listed in Table 4-51.
[STOP] [the first stop frequency listed in Table 4-5].
[POWER LEVEL] [the first power level listed in Table 4-5].

Press SWEEP [MAN] and tune the FREQUENCY//TIME controi across the frequency range. Note
the frequency at which the power deviates the greatest from the power level value set in step 25.

Record the deviation on the test record for the appropriate frequency range.

Tune the FREQUENCY/TIME control to the frequency noted in step 26 (typically the point of
greatest deviation for all power levels in this frequency range).

Repeat steps 26 and 27 for the remaining power levels on the test record.
Repeat steps 25 through 28 for the remaining frequency ranges listed in Table 4-5.

Powsr Sweep Range

20.

31.
32.

33.

On the sweep oscillator/RF plug-in, press:

[INSTR PRESET]

[CF] [3] [GHz]

[POWER LEVEL] [-] [5] [dB}

[Af] [1] [0] [MHz]

[MAN] [0] [MHz] (this sets the frequency at the beginning of the Af range)
[FOWER SWEEP] [2] [5] [dB] (PFOWER SWEEP light on)

On the power meter, press [dB REF].
On the sweep oscillator:

Press SWEEP [MAN] and slowly tune the FREQUENCY/TIME control across the sweap until the
unleveled light comes on (or the power meter indicates over range).

Siowly tune the FREQUENCY/TIME control back until the unleveled light just goes out {or the
power meter indicates a dB value again).

On the test record, record the value displaved on the power meter.
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. 4-15. Frequency Stability Test

Description
A spectrum analyzer is used to check the frequency change caused by a 10 dB output power level
change.
SuEEP RF
OSCILLATOR PLUG-IN SPECTRUN ANRLYZER
. O Bd S asan
Lad oo od
- N-N-1-N-T.
pudd moa g
e B Easi
RF INPUT
\
Figure 4-4. Frequency Stability Test Setup
. Equipment
Sweep Oscillator Mainframe . ........................... HP 8350
Spectrum Analyzer .............. . ... i HP 85668
Procedure

1. Connect the equipment as shown in Figura 4-4. Turn the equipment on. On the sweep oscillator
and spectrum analyzer, press [INSTR PRESET] and allow one hour warm up.

2. On the spectrum analyzer, press:

[REFERENCE LEVEL] [1] [0] [+dBm]
[FREQUENCY SPAN] [1] [0] [MHz]

3. On thae sweep oscillator, press:

[CW] [The first CW value in Tabie 4-6}
[POWER LEVEL] [The first power level value in Table 4-8]

To minimize drift, wait several minutes {settling time) before continuing.
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4-15. Frequency Stability Test (cont’d)

Table 4-6. CW Frequency Change with 10 dB Power Level Change

Band CW Frequency |Frequency Change Power Lavel
{GHz) (kHz) (dBm)
0 22 +200 10
1 6.0 +200 ]
2 12.0 +400 6
3 18.0 =800 4

“The ALC rangs in band 3 is 9 dB.

4. On the spsctrum analyzer, press:

[CENTER FREQUENCY] [the CW frequency in step 3] [GHz]
[PEAK SEARCH] [SIGNAL TRACK] (light on)
MARKER [A] (signal track light goes off)

5. On the sweep oscillator/RF plug-in, press:
[POWER LEVEL] [STEP $I1ZE] [1] [0] [dBm] [*].
6. On the spectrum analyzer:
Press [PEAK SEARCH].
Racord the absoluts fraquency change on the test record.
Press MARKER [OFF].
7. Repeat steps 3 through & for the remaining values listad in Table 4-5.

NOTE: If your measurements require greater than 10 kHz resolution on this test, in step 4, before
you press MARKER [A], press [FREQUENCY SPAN] [2] [MHZ]. In step 6, after turning the marker off,
press [FREQUENCY SPAN] [1] [0] IMHZ].
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@ 416 Residual FM Test

Description

The residual FM is measured by slope-detecting the CW signal using a linear portion of a spectrum

analyzer resolution bandwidth filter, in the zero-span mode.

SHELIF RF
OSCILLATOR PLUG-IN SPECTRUM RNALY2ER
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Figure 4-5. Residual FM Test Setup

Equipment

. Sweep Oscillator Mainframe ................. I
Spectrum Analyzer ............ ... i

Procedure

1. Connect the equipment as shown in Figure 4-5. Prass [INSTR PRESET] con both the sweep

HP 8350
HP 8566B

osciltator and the spectrum analyzer. Allow the equipment to warm up for one hour.Allow one .

hour warm up time.
2. On the sweep oscillator/RF plug-in, press:
[CW] [the first value listed in Tabie 4-7] [GHz].

Table 4-7. Residual FM CW Frequencies

Band CW Frequency (GHz)
0 2.2
1 6.8
2 13.3
3 20.0
®
HP 83592C CHANGE 20
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4-16. Residual FM Test (cont'd)

On the spectrum analyzer:

3. Press [CENTER FREQUENCY] [first CW frequency listed in Table 4-7] [GHz]
[REFERENCE LEVEL] [1] [0] [+dBm]
[PEAK SEARCH] [SIGNAL TRACK] (light on)
[FREQUENCY SPAN] [1] [MHz]
[MKR—REF LVL]
[RES BW] [1] [0] [0] [kHz]
[VIDEO BW] [1] [0] [kHz]
[SIGNAL TRACK] (light off)
[ENTER dB/DIV] [1] [dB]
[REFERENCE LEVEL]

4. Press [#+]6 times

5. Press [FREQUENCY SPAN] [0] [Hz]
[SWEEP TIME] {.] [1] [¢]
{CENTER FREQUENCY]

8. Use the RPG (rotary pulse generator) control to keep the signal centered (see Figure 4-6).

Figure 4-6. Residual FM Signal as Displayed on the Spectrum Analyzer
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. 4-16. Residual FM Test (cont'd)

7. Note the maximum peak-tc-peak deviation for several sweeps:

a. Press {VIEW], then [CLEAR WRITE] several times and note the fargest peak-to-peak devia-
tion,

Press [PEAK SEARCH].

Using the analyzer RPG, move the marker to one peak of the deviation noted in step a.
Press [V].

Move the cursor to the other peak of the deviation noted in step a.

On the analyzer CRT, read the marker V value.

~2aps0

One division =7 kHz {ses NOTE below).
Peak-to-peak deviation in kHz =(valua from step f) times 7 kHz.

Divide the peak-to-peak deviation by two. Record this peak vaiue on the test record card.
8. Repeat steps 2 through 7 for the remaining frequencies listed in Table 4-7.

NOTE: You can check most of the remaining frequencies by simply changing both the sweep
oscillator/RF plug-in CW frequency, and the spectrum analyzer center frequency, to the next test
frequency. If the signal does not appear on the display, press [CENTER FREQUENCY] and slowly turn
the analyzer RPG clock-wise/counter clock-wise until the signai is centered on the screen. If this
doesn’t easily bring the signal in view, repeat steps 2 through 7.

. NOTE: The spectrum analyzer vertical sensitivity is nominally 7 kHz/div (see Spectrum Analyzer
Vertical Sensitivity). To determine the maximum allowable deviation (divisions on the analyzer dis-
play), doubie the FM specification (peak), and divide that number by 7.

Example: Specification =5 kHz (peak)
5 X 2 =10 (peak-to-peak)
10/7 = 1.4 divisions
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4-16. Residual FM Test (cont'd)

Spectrum Analyzer Vertical Sensitivity

You can determine the exact sensitivity of your spectrum analyzer, if necessary.
On the spectrum analyzer:

1. Connect CAL QUT to RF INPUT.

2. Press  {INSTR PRESET]
[FREQUENCY SPAN] [7] [0] [kHz]
{CENTER FREQUENCY] [1] [0] [0] [.] [1] [MHz]
[RES BW] [1] [0] [0] [kHz]
. [REFERENCE LEVEL] [1] [6] [-dBm]
(ENTER dB/DIV] [1] [dB]

3. Adjust the frequency span and center frequency for a diagonal trace from the top left corner to the
lower right corner of the CRT (see Figure 4-7).

4. Note the frequency span. Divide this number by 10. This is the FM sensitivity, which should be
approximately 7 kHz/div.
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AES BW 120 Kmz VBW 3FA xHz SWP 20.9 msac

Figure 4-7. Determining Spectrum Analyzer FM Sensitivity
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4-17. Spurious Signals Test

Description

The RF plug-in output signal is dispiayed on a spectrum analyzer to verify that harmonic and non-
harmonic spurious signals are at or below the specified level.

SHEEF RF
OSCILLATOR PLUG-IN SPECTRUN ANALTZIER
- PP | |
Ad dapgd
b e con o
RF INPYT
Figure 4-8. Spurious Signal Test Setup
Equipment
Sweep Oscillator Mainframe . ........................... HP 8350
Spectrum Analyzer ... ....... ... HP 85668
Procedure

1. Connect the eguipment as shown in Figure 4-8. Press [INSTR PRESET] on both the sweep
oscillator and the spectrum analyzer. Allow the equipment to warm up for one hour.Allow one
haur warm up time,

NOTE: Inband 2 the fundamental oscillator frequency is multiplied by two; in band 3 it is multiplied by
3;in band 4 it is multipled by 4. Because of this, spurious signals that appear at one-half the indicatad
output frequency in band 2, one-third or twe-thirds the output frequency in band 3, or one-faurth, one-
half, or three-fourths the output frequency in band 4, are considered harmonic related signais.

NOTE: The spectrum analyzer originates some mixing products that may appear on the display.

NOTE: With the settings used in this procedure, the harmanics in this test may be below the noise
floor of your spectrum analyzer.

Spur or Harmonic Amplitude Procedure
1. On the sweep oscillator, prass:

[INSTR PRESET]
[CW] [Spur fraquency from Table 4-8] [GHz]
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4-18

4;17. Spurious Signails Test {(cont’d}

6.

Table 4-8. Spur and Fundamental Frequencies

Spur Frequency Fundamental Frequency
{GHz) {GHz)
4.0 B.0 8.0 2 .
5.0 15.0 | 20.0 10
5.0 100 15
6.0 12.0 18

On the spectrum analyzer, press:

[INSTR PRESET]

{REFERENCE LEVEL] [1] [0] [+d¢Bm)]

[CENTER FREQUENCY] [Spur frequency from step 1] [GHz]
(PEAK SEARCH] [SIGNAL TRACK] (light on})
[FREQUENCY SPAN] [5] [0] (MHZz]

[SIGNAL TRACK] (light off)
[PRESEL PEAK]
MARKER [A]

Cn the sweap osciilator, press:

[CW] [fundamental frequency from Table 4-8] [GHz]

On the spectrum analyzer, press:

[PEAK SEARCM]
[MKR—CF]
[PRESEL PEAK]

[VIEW]
{PEAK SEARCH]

Note the amplitude dB reading displayed on the spactrum analyzer as MARKER A. Record this on

the test record as the harmonic related value for the fundamental frequency in step 3.

Repeat staps 1 through § for the remaining spur values in Table 4-8,

NOTE: Use this proeedure to determine the relative amplitude of any suspected spur or harmonic.
Use the frequency of the spur as it appears on the spectrum analyzer; use the frequency of the
fundarmental as indicated on the sweep oscillator.
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. 4-20. External Frequency Modulation Test

Description

As the RF output is modulated with an external sine wave (at 100 Hz, 1, 2, and 10 MHz), the FM
deviation is measured on a spectrum analyzer. With 100 Hz, the FM deviation is measured by noting
the frequency shift of the displayed signal. At the higher moduiation frequencies, the deviation is
measured using Besse! functions.

SPECTRUN RRARLTZIER

. FUNCTION QEMIRATOR

e
Figure 4-9. External Frequency Modulation Test Setup
Equipment
Sweep Oscillator Mainframe . ...............ovveun.... HP 8350
Spectrum Analyzer .......... ... .. .. i i HP 85668
Function Generator .. ........ ..o, HP 3325A
50QFsedthrough ....... ... .. i HP 10100C
Procedure

1. Ensure that the RF plug-in configuration switch (A3S1) is set to —20MHz/V, direct coupled FM
(switch 6 is open; see Section 5 for details).

2. Connect the equipment as shown in Figure 4-9, but do NOT connect the function generator to the
FM input yet. Turn all instruments on and allow 1 hour warm up.
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4-20. External Frequency Modulation Test (cont’'d)

100 Hz Mogdulation
3. On the sweep oscillator/RF plug-in, prass:

[INSTR PRESET]
[CW] [CW value from Table 4-8] [GHz]
[CW FILTER] (light off)

Table 4-9. CW Frequencies for 100 Hz FM Modulation

CW Frequency
(GHz)

5
10
15

4. On the spectrum analyzer, press:

[INSTR PRESET]

[REFERENCE LEVEL] [1] [0] [dBm]
[PEAK SEARCH]

[SIGNAL TRACK] (ight on)
[FREQUENCY SPAN] [5] [0] [MHz]
[SIGNAL TRACK] (light off)

[MAX HOLD]

Note that the spectrum analyzer is now set to 5 MHz/div.
5. On the function generator:
Connect the sinewave output as shown in Figure 4-8.

Press:  [FREQ] [1] [0] [0] [Hz]
[AMPTD] [5] [0] [0] [mV] (this is peak-to-peak)

Slowly increase the modulation amplitude until the deviation (displayed on the spec-
trum analyzer) either stops increasing, or becomes non-symmetrical about the center.

6. On the spectrum analyzer:

a. Press [A]
b. Using the RPG, move the cursor to one side of the displayed deviation.
¢. Press [A]

d. Using the RPG, move the cursor to the other side of the displayed deviation.
7. Record the maximum deviation (from the CRT) on the test record.
Disconnect the function generator from the FM input.

8. Changse the plug-in configuration switch (A3S1)to cross-over coupled (switch 6 closed) and press
[INSTR PRESET]. Repeat steps 3 through 7 for all three CW frequencies in Tabie 4-9. Record the
maximum deviation for each frequency on the test record.
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4-20. External Frequency Modulation Test {cont’d)

1, 2, and 10 MHz Modulation

9. On the sweep oscillator, press:
[CW] [CW frequency from Table 4-10] [GHz]

10. On the function generator, press:
[FREQ] [function generator frequency from Table 4-10] [MHz)
{AMPTD] [1] [0] [mV]

Table 4-10. CW and Function Generator F) requencies for
L, 2, and 10 MHz Frequency Modulation

CW Frequency | Function Generator Frequancy
(GHz (MHz)
5 1 2 10
10 1
15 1

11. On the spectrum analyzer, press:

[INSTR PRESET]

[REFERENCE LEVEL]) [1] [0] [dBm]

[PEAK SEARCH]

[SIGNAL TRACK] ({light on)

[FREQUENCY SPAN] [value from Table 4-11] [MHz]
[RES BW] (light on, BW appropriate for frequency span)
[SIGNAL TRACK] (light off)

Table 4-11.  Spectrum Analyzer Frequency Span and Resolution Bandwidth

Modulation Spectrum Analyzer
Frequency Frequency Span [Resoclution Bandwidth
{MHz) (MHz) {(kHz)
1 45 30
2 45 ‘30
10 30.0 100

12. On the function genserator, connect the output as shown in Figure 4-9.
13. For a modulation frequency of 1 MHz, go to step 14,
For a modulation frequency of 2 MHz, go to step 15.

For a modulation frequency of 10 MHz, go to step 16,
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4-20. External Frequency Modulation Test (cont’d)

14.

5.

16.

(1 MHz) Increase the function generator output amplitude untit the first sideband (on either side of
the fundamental signal) nulls. Continue increasing the output untii the first sideband nulis a
second time (typically 700mV p-p input signal).

NOTE: The fundamental signal nulls twice befere the first sideband reaches the sacond null.

For a £7 MHz deviation, the first sideband must null twice with a negligible (<200 kHz) frequency
shift of the fundamental signal.

Far a CW frequency of 5 GHz, repeat steps 10 threugh 13 for the modulation frequencies of 2 and
10 MHz.

Repeat steps 9 through 13 for the CW frequency of 15 GHz.

(2 MHz} Increase the function generator output ampiitude untit the fundamental signal nulls (typ-
ically 500 mV p-p input signal).

For a =5 MHz deviation, the fundamental signal must null with a negligible (<200 kHz) frequency
shift.

Repeat steps 10 through 13 for the modulation frequency of 10 MHz.

{10 MHz) increase the fungtion generator output amplitude untii the first sideband is less than
26dB below the unmodulated fundamental signal (typically 100 mV p-p input signal). If the two
visible sidebands are unequal, use the one with the lower amplitude.

For a +1 MHz deviation, the sideband must be less than 26 dBc with a negligible {<200 kHz)
frequency shift of the fundamental signal.

Repeat steps 9 through 13 for the CW frequencies of 10 and 15 GHz.
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4-21. Square-wave On/Off Ratio and Symmetry Test

Description

The on/off ratio is checked on the amplitude axis of a video triggered spectrum analyzer display. The
symmetry is checked by calculating the on/off ratio on the frequency axis.

SNEER RF
OSCILLATOR PLUQ-IN GPELTRUN ANRLYZER

e

—

c—?uu ? | Qdd cecak
Toud Sdap as

g EEEE =8 o L hd oosaa

[E_ 5 oo aoo O ||~ 7] b ohd aan g

E
Scomo San O
Amses cod 00 95

Figure 4-10. Square-Wave On/Off Ratio and Symmetry Test Setup

Equipment
Sweep Oscillator Mainframe ............................ HP 8350
Spectrum Analyzer ......... ... ... e HP 85668
Procedure

1. Connect the equipment as shown in Figure 4-10. Prass [INSTR PRESET] on bath the sweep
oscillator and the spectrum analyzer. Allow the equipment to warm up for one hour.

2. On the sweep oscillator/RF piug-in press [CW] [5] [GHz]
3. On the spectrum analyzer, press:

[REFERENCE LEVEL] [1] {0] [+ dBm)
[PEAK SEARCH] [SIGNAL TRACK] (light on}
[RES BW] (light on, 3 MHz)

[FREQUENCY SPAN] [0] [GHz]

[SIGNAL TRACK] (light off)

[FREQUENCY SPAN] [0] [GHz]

[MKR—REF LVL]

4. Cn the sweep oscillator, turn the square wave modulation on.
5. On the spectrum analyzer, press:

TRIGGER: [VIDEO]
For 1 kHz: [SWEEP TIME] [.] [5] [msec]
For27.8kHz: [SWEEP TIME] [5] [0] [ps&c]
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4-21. Square-wave On/Off Ratio and Symmetry Test (cont’d) .

6. On the spectrum anaiyzer:

Adjust the video trigger LEVEL and intensity for a stable signal. Record the on/off ratio (peak to
top of noise floor signal variation) on the test record.

Measuring 4 dB below the peak of the ON cycle, record the ratio of the ON state to the OFF state,
as the square wave symmaetry on the test record.
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4.22, Step Attenuator Accuracy Test (Option 002)

Description

The RF plug-in output is displayed on a spectrum analyzer, and the internal attenuator is compared
(by substitution) to a caiibrated step attenuator.

SHEEP RF
OSCILLATOR PLUG-IN SPECTRUR ANALYZER

. 0 B¢ cooah
U od daoad
B-T-N-N-F-X-T.
b ot oG g

as D ag

RFQUTPUT sneoo Qoo o~ O a0

cooon gn: hyd g aa

noooa ac aa

CALIBRRTED = = T )

STEP
ATTENURYER

IF NPUT

G

Figure 4-11. Step Attenuator Accuracy Test Setup

Equipment Required

Sweep Oscillator Mainframe .. ......... ... . i ittt HP 8350
BpaCtrUM ANAIYZOr . ... i e e HP 85668
Calibrated Step AtENUAIOr ... ... .. it e HP 84958
Cption 830

Procedure

1. Cennect the aquipment as shown in Figure 4-11. Press [INSTR PRESET] on both the sweep
oscillator and the spectrum analyzer. Allow the equipment to warm up for one hour.

2. InTable 4-12, record the actual attenuation values from the referencs attenuator calibration report
{option 890).
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4-22. Step Attenuator Accuracy Test (Option 002) {cont'd)

Tabie 4-12. Calibrated Attenuator Actual Attenuation Values

Attenuation Frequency (GHz)

Step Setting (dB) 5 15

19

55 (Reference)

5¢

45

40

35

30

25

20

156

10

5

.

3. Usa Tables 4-12a through 4-12¢ to calculate the reference attenuator error for each attenuator

step:

VRS = value at reference setting (the actual vaiue at 70 dB).
VSS = value at step setting (the actual value at this step setting).
RS = reference setting (55 dB).

S8 = step setting (the ideal value at this step setting).

Attenuation Error = (VRS — VS8) — (RS — 5%8)
Example {at a step setting of 30 dB):

From a calibration report:

VRS = 54.55
V5SS = 30.80
And:

RS =155
88 =30

Attenuation Error ={54.55 — 30.80) — (55 — 30) =1.25 dB
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. 4-22. Step Attenuator Accuracy Test {Option 002) (cont’d)

Table 4-13a. Calcuiating Reference Attenuator Error at 5 GHz

a8) (dB) {dB) (dB) {a8)
55 - = - o =
50 - = S A
45 - = R
40 - = ~ 8=
a5 - = - @ =
30 - = 1B =
25 - = i
20 - - o e
15 - = i B
10 - = o Bl
5 3 - - | s0 |-
. 0 3 - - s =

Table 4-13b. Calculating Reference Attenuator Error at 15 GHz

Refe;::es :gennguatur VRS Vss RS-5S Error
(a8) (dB) (d8) (dB) (dB)

85 . = - 0 |=

50 - = S| 5 =

45 . = - 10 =

40 - = .

% ) = - | 20 |-

30 . = - 2 |-

25 - = o N

20 - = © | % |-

15 - = | 4 |-

10 . = - 45 |~

P - - - s0 [=

| . 0 . = - | s [=
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4-28

4-22. Step Attenuator Accuracy Test (Option 002) {cont’d)

Table 4-13c. Calculating Reference Attenuator Error ot 19 GHz

R n Setting. VRS ves RS-S§ Error

"o, («®) (98) @) | @8
56 - - 0
50 - - 5
45 : - 10
40 : - 15
35 . = 20
30 : - 25
25 - - - | e0
20 - - - | a5
15 : - - | a0
10 - - ~ | s
5 - - - | s0
0 - - - | s

4, On the sweep oscillator/RF plug-in, press:

[INSTR PRESET]
[CW] [Frequency setting from Table 4-14] [GHz]

[SHIFT] {SLOPE] (lets you independentiy control the internal attenuator)

5. Set the reference (calibrated) attenuator to 55 dB.
6. On the spectrum analyzer, press:

[INSTRUMENT PRESET]

{CENTER FREQUENCY] [Frequency setting from Table 4-14] [GHiz]
[FREQUENCY SPAN] [57 [0] [MHz]

[RES BW] [1] [0] [0] [kHz)

[PEAK SEARCH] [SIGNAL TRACK] (light an)

[FREQUENCY SPAN] [1] [MMz]

[SIGNAL TRACK] (light off)

[MKR—REF LVL]

[VIDEO BW] [1] [0] [0] [Hz]

[ENTER dB/DiV] [2] [+ dBm]

Adjust the reference level for a centered display.
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. 4-22. Step Attenuator Accuracy Test (Option 002) {cont’d)

Table 4-14. Step A#tenuator Accuracy Test
Frequency Settings

Frequency
{GMz)

5
15
19

7. On the spectrum analyzer, press:
[PEAK SEARCH] [MKR—CF] [A]
8. On the sweep oscillator/RF plug-in, press [®] to increase the plug-in attenuator by 5 dB.
9. Decrsase the reference attenuator by 5 dB,
10. On the spectrum analyzer:
After the anaiyzer sweeps five times, nate the power lavel variation from the 0 reference.

11. On the test record, add the attenuation error (Table 4-13) and the value from step 10. Record the

. sum.

12. Repeat steps 8 through 11 for the remaining attenuation staps at this frequency.

13. Repeat staps 4 through 11 for the remaining frequencies in Table 4-14.
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Table 4-15. Performance Test Record (I of 8)
HP 83592C RF PLUG-IN Tested by
Serial No Date.
Humidity* Temperature™.
("optional)
SPECIFICATIONS TESTED Step TEST LOWER | MEASURED UPPER
Limits Coanditions LIMIT VALUE LIMIT
4-13. FREQUENCY RANGE AND
ACCURACY TEST
Frequency Range 7. | Start Frequency==10 MHz 10 MHz
8. |[Stop Frequency=20.0 GHz| 20.0 GHz
CW Frequency Accuracy 10. | CW Frequency=1.0 GHz 995 GHz 1.005 GHz
CW Frequency=2.2 GHz | 2.395 GHz 2.405 GHz
CW Frequency=4.0 GHz | 3.995 GHz 4,005 GHz
CW Frequency=2.5 GHz | 2.485 GMz 2.505 GHz
CW Frequency=6.8 GHz | 6.7995 GHz 6.8005 GHz
CW Frequency=10.0 GHz | 9.99 GHz 10.01 GHz
CW Frequency=7.1 GHz 7.09 GHz 7.11 GHz
CW Frequency=13.3 GHz | 13.29 GHz 13.31 GHz
CW Fraequency=17.0 GHz | 16.99 GHz 17.01 GHz
CW Frequency=14.0 GHz | 13.99 GHz 14.01 GHz
CW Frequency=20.0 GHz { 19.99 GHz 20.01 GHz
Swept Frequency Accuracy
Fuil Band 15. Start 10 MHz = 50 MHZ 0 MHz 60 MHz
17. Stop 20 GHz = 50 MHz | 19.950 GHz 20.05 GHz
Band 0 15. Start 10 MHz = 15 MHz 0 MHz 25 MHz
17. Stop 2.4 GHz + 15 MHz | 2.385 GHz 2.415 GHz
Band 1 15. | Start2.4 GHz + 20 MHz 2.38 GHz 2420 GHz
17. Stop 7.0 GHz + 20 MHz 6.98 GHz 7.02 GHz
Band 2 15. ) Start 7.0 GHz = 25 MHz | 6.975 GHz 7.025 GHz
17. | Stop 13.5 GHz + 25 MHz | 13.475 GHz 13.525 GHz
Band 3 15. | Start 13.5GHz x 30 MHz | 13.47 GHz 13.53 GHz
17. | Stop 20.0 GHz + 30 MHz | 19.97 GHz 20.03 GHz
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Table 4-15. Performance Teat Record (2 of 8}

SPECIFICATIONS TESTED Step TEST LOWER | MEASURED UPPER
Limits Conditions LiMIT VALUE LIMIT
4-13. FREQUENCY RANGE AND
ACCURACY TEST (cont'd.)
Fraquency Marker Accuracy
Full Band 23. M1 at 1 GHz .85 GHz 1.15 GHz
M1 at 4 GHz 3.85 GHz 4.15 GHz
M1 at 8 GHz 7.85 GHz 8.15 GHz
M1 at 14 GHz 13.85 GHz 14.15 GHz
M1 at 18 GHz 17.85 GHz 18.15 GHz
Band 0 M1 at1GHz 974 GHz 1.026 GHz
M1 at 2 GHzZ 1.974 GHz 2.026 GHz
Band 1 M1 at 3 GHz 2857 GHz 3.043 GHz
M1 at 6 GHz 5.957 GHz 6.043 GHz
Band 2 M1 at 8 GHz 7.942 GHz 8.058 GHz
Mt at 12 GHz 11.942 GHz 12.058 GHz
Band 3 M1 at 15 GHz 14.937 GHz 15.063 GHz
| M1 at 18 GHz 17.937 GHz 18.063 GHz
4-14. QUTPUT AMPLITUDE
TEST Standard or
Option 004
Maximum Leveled Power 19.
0.01 to 2.4 GHz +10 dBm +10 dBm
24 107.0 GHz +6 dBm +6dBm
7.0to 13.5 GHz +6dBm +6 dBm
13.51t0 18.6 GHz +8& dBm +6 dBm
18.6 to 20.0 GHz +4 dBm +4 dBm
0.01 to 20.0 GHz +4 dBm +4 dBm
Output Powsr Variation
0.01102.4 GHz 22. +10 dBm 1.5d8
241070 GHz +6 dBm 1.3d8
7.01013.5 GHz +6 dBm 1.3 d8
13.5 to 18.6 GHz +6 dBm 1.4dB
18.6 to 20 GHz +4 dBm 1.5dB
0.01 to 20.0 GHz +4 dBm 1.5d8B
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Table 4-15. Performance Test Record (3 of 8)

SPECIFICATIONS TESTED Step TE_ST LOWER A MEASURED UPPER
Limits Conditions LiMIT VALUE LIMIT
4-14, OUTPUT AMPLITUDE
TEST (cont'd))
Power Level Accuracy i
0.01 to 2.4 GMz 28. +10dBm -1.5dB +1.5dB
+5 ¢Bm —-1.5dB +1.5dB
0 dBm —1.5dB +1.5dB
—5dBm -1.5dB +1.5dB
24t 7.0 GHz 26. +& dBm -1.3dB +1.3dB
+1 dBm —-1.3dB +1.3ad8
—4 dBm —1.3dB +1.3 dB
=5 dBm —-1.3dB +1.3dB
7.0 t0 13.5 GHz 286, +6 dBm -1.3dB +13dB
+1dBm -1.3dB +1.3dB
—4 dBm —-1.3dB +1.3dB
—5dBm -1.3d8 +1.3 0B
13.510 18.6 GHz 26. +8 dBm —1.4 dB +1.4 dB
+1dBm —1.4dB +1.4dB
—4 dBm -1.4dB +14dB
—5dBm -1.4dB +1.4¢B
18.6 to 20 GHz 26. +4 dBm -1.4dB +1.4 dB
—1dBm —1.44dB +1.4dB
—5dBm —1.4dB +1.4dB
Power Sweep 33 3 GHz 11 dB
4-14. QUTPUT AMPLITUDE
TEST Option 002
Maximum Leveled Power 18.
0.01 to 2.4 GHz +10 dBm +10 dBm
2410 7.0GHz +4.5 dBm +45dBm |
7.0t0 13.5 GHz +4.0dBm +4.0 dBm
1350 18.6 GHz +3.5dBm +3.5 dBm
18.5 to 20 GHz +1.5dBm +1.5 dBm
0.01 to 20 GHz +1.5 dBm +1.5 dBm
Output Power Variation
0.01 to 2.4 GHz 22. +10.0 dBm 1.7 dB
2.4t07.0GHz +4 dBm 1.5dB
7.0 10 13.5 GHz +4 dBm — 1.5dB
13.5t0 18.6 GHz +3.5dBm 1.6dB
18.6 to 20 GHz +1.5dBm 1.6dB
0.01 to 20 GHz +1.5 dBm 1.7dB
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Tabie 4-15. Performance Test Record (4 of 8}
SPECII‘-‘IGA'-I'IC.)NS TESTED Step TES_T LOWER | MEASURED UPPER
Limits Conditions LIMIT VALUE LIMIT
4-14. QUTPUT AMPLITUDE
TEST Option 002 (cont'd.)
Powsr Level Accuraéy
0.01t0 2.4 GHz 26. +10 ¢8m -1.7dB +1.7dB
+5 dBm —1.7 dB +1.7dB
0 dBm —1.7dB +1.7dB
—5dBm —-1.7dB +1.7dB
2.4 t0 7.0 GHz 26. +4.5 dBm -1.5dB +1.5dB
—0.5dBm —~15dB +1.5dB
—5 dBm —1.5dB +1.5dB
7.0 to 13.5 GHz 28. +4.0 dBm —1.5d8 +1.5dB
—1.0 dBm —-1.54dB8 +1.5dB
-5.0 dBm —1.5d8 +1.5d8
13.5 to 18.6 GMz 26. +3.5 dEm —1.6dB +1.6cB
—1.5dEm —16dB +1.6¢B
—5.0 dBm —1.6dB +1.6dB
18.6 to 20 GHz 26. 1.5 dBm -16d8 | — +1.6dB
—3.5 dBm —-1.6dB +1.6dB
—5.0 dBm —1.6dB +1.6dB
Power Sweep 33, 3 GHz 9508
4-15. FREQUENCY STABILITY
TEST
Fraquency Change with
10 dB Power Level Change
Band G 8. 2.2GHz 200 kHz
Band 1 6.0 GHz 200 kHz
Band 2 12.0 GHz 400 kHz
Band 3 18.0 GHz 600 kHz
4-16. RESIDUAL FM TEST 7. Cw 2.2 GHz 5 kMz peak
CW 6.8 GHz 5 kHz peak
CW12.3 GHz 7 kHz peak
CW 20 GHz 9 kHz peak
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Table 4-15. Performance Test Record (5 of 8)

SPECIFIOA'.I'I(.)HS TESTED Step TEST LOWER MEASURED UPPER
Limits Conditions LIMIT VALUE LIMIT
4-17. SPURIOUS SIGNAL TEST
Fundamental Frequency=2 GHz 5. | Spur Frequency= 4 GHz
Harmonic >—45 dBc
Non-Harmonic >—25dBe¢
Spur Frequency= 6 GHz
Harmonic >=—45 d8c
Non-Harmonic >—25 dBc¢
Spur Frequency= 8 GHz
Harmanic >—45dBc
Non-Harmonic >—25dBc
Fundamental Frequency=10 GHz | 6. | Spur Frequency= 5 GHz
Harmenic >—55dBe
Non-Harmonic >--55dBc
Spur Frequency= 15 GHz
Harmonic >-—55dBc
Non-Harmonic > —55 dBe
Spur Frequency= 20 GHz
Harmonic >—565dBe |
Neon-Harmonic >-—55dBe
Fundamentai Frequeancy=15 GHz | 5. | Spur Frequency= 5 GHz )
Harmonic >—55dBe
Non-Harmonic >-—85dBe
Spur Frequency= 10 GHz
Harmonic >—55 dBc
Non-Harmonic >-—55 dBc
Fundamental Frequency=18 GHz | 5. | Spur Frequency= 8 GHz
Harmonic >—55dBc
Non-Harmonic >—585dBc
Spur Frequency= 12 GHz
Harmeonic >—65 dBe
Nen-Harmonic >—55dBec
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Table 4-15. Performance Test Record (6 of 8)

SPECIFICA'_I'IO‘NS TESTED Stop 'I'E-ST LOWER | MEASURED UPPER
Limits Conditions LIMIT VALUE LIMIT
4-20. EXTERNAL FREQUENCY
MODULATION TEST
Direct Coupled 7. 100 Hz CW = 5 GHz +12MHz
Cross-over Coupled 7. 100 Hz CW = 5 GHz +75 MHz
100Hz CW =10GHz| =75MHz
100 Hz CW = 15GHz | +75 MHz
14, CW=58GHz 1MHz +7 MHz
15. CW =5GHz 2 MHz +5 MHz
16. CW =5GHz 10MHz +1 MHz
14. CW =10GHz 1MHz +7 MHz
14. CW=15GHz 1MHz +7 MHz
4-21. SQUARE-WAVE ON/OFF
RATIO AND SYMMETRY
TEST
CW at 5 GHz 6. On/Off Ratio >30dB
Symmetry 40/60% 60/40%
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Table 4-15. Performance Test Record (7 of 8)

SPECIFICATIONS TESTED Step TE.S-'I' LOWER MEASURED UPPER
Limits Conditions LiMmIT VALUE LT
4-22. STEP ATTENUATOR
ACCURACY (Option 002)
0.01 to 12.4 GHz 11. | CW frequency = 2.0 GHz
Step Attenuator RF-plug-in Aftenuator | Def\;?;:on
Setting Qutput Power Error Reference
55 dB +10 dBm 10. Ret Ref Ret
50 ¢B 5 dBm + -0.4dB +0.4 dB
454dB 0 dBm + -0.6dB +0.6 dB
40 4B — 5dBm + —-0.9dB +0.94B
35dB ~10 dBm + —-0.7 dB +0.7 d8
30 d8 —15 dBm + -1.0dB +1.0dB
25 dB —20 dBm + -0.94d8 +0.9dB
20 dB —25 dBm + -1.3d8 +1.3dB
1548 —30 dBm + ~1.8d8 +1.8dB
104B —35dBm + —-2.04d8 +2.0cB
5dB —40 dBm + -20d8 | +2.0¢B
0dB —45 dBm + —-2.2dB +22dB
12.4 to 18.0 GHz CW frequency = 15.0 GHz
Step Attenuator RF plug-in Attenuator | | Di:?rﬂgn
Setting Qutput Power Errar Reference
55 dB +3.5 dBm Ref Ref Ref
50dB —1.5 dBm + —0.5d8 +0.5dB
45 dB ~6.5 dBm + —0.7d8 +0.7 ¢dB
40 dB —11.5 ¢Bm + —1.0dB +1.0dB
35dB —16.5 dBm + —-0.9dB +0.8 dB
d0dB -21.5dBm + -1.2dB +1.24d8
25 dB —26.5 dBm + -1.2dB | —— +1.2dB
20dB -31.5dBm + —1.6dB +1.6dB
15dB —36.5 dBm + —2.0dB +2.0dB
10d8 -41.5 dBm + —-22dB +2.2dB
5d8 —46.5 dBm + —2.3d8 +23dB
0dB —51.5 dBm + -254dB +25dB
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Table 4-15. Performance Test Record (8 of 8)

SPECIFICATIONS TESTED | o, TEST LOWER |MEASURED | UPPER
Limits ep Conditions LIMIT VALUE LIMIT
4-22. STEP ATTENUATOR
ACCURACY (Option 602)
{cont'd)
18.0 to 20.0 GHz 11. | CW frequency = 198.0 GHz
Step Attenuator RF plug-in Attenuator | L Def\;?rtr:un
Setting Qutput Power Error Refersnca
55 dB +4 dBm 10. Ref Ref Ref
50dB —1 dBm + -0.6dB +0.6 dB
45 dB —-16 d8m + —-0.9dB +0.9 dB
40 dB —11 dBm + -1.3dB +1.3dB
35dB --16 dBm + —-1.6d8 +1.5dB
30dB —21 dBm + -2.0d8 +20dB
25 dB —26 dBm + -25dB +2.5 dB
20 dB =31 dBm + —28d8 +2.8dB
15 dB —36 dBm + -3.0d8 +3.0dB
10dB —41 dBm + —-3.1dB +3.1dB
5dB —46 dBm + —-3.2dB +3.2 dB
0dB —51 dBm + —-3.2dB +3.2 dB
4-38 Performance Tests CHANGE 20 HP 83592C

n




Table 4-16. Operation Verification Test Record (1 of 3)

4-13. Frequency Range and Accuracy Tast
Frequency Range
CW Fraquency Accuracy

Swept Frequency Accuracy
Full Band

Band 0
Band 1
Band 2

Band 3

HP 83592C RF PLUG-IN Tested by
Saerial No Date.
Specification Pass Fail

0.01 to 20 GHz
1.0 GHz + 5 MHz
2.2 GHz + § MHz
4.0 GHz + 5 MHz
2.5 GHz + 5 MHz
6.8 GHz + 5 MHz
10 GHz + 10 MHz
7.1 GHz = 10 MHz
13.3 GHz + 10 MHz
17.0 GHz = 10 MHz
14.0 GHz = 10 MHz
20.0 GHz = 10 MHz

10 MHz + 50 MHz
20 GHz = 50 MHz
10 MHz + 15 MHz
2.4 GHz £ 15 MHz
2.4 GHz + 20 MHz
7.0 GHz + 20 MHz
7.0 GHz + 25 MHz
13.5 GHz + 25 MHz
13.5 GHz + 30 MHZ
20.0 GHz + 30 MHz

HP 83592C
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Table 4-16, Operation Verification Test Record (2 of 3)

HP 831592C RF PLUG-IN Tested by.
Serial No Data
Specification Pass Fail
4-13. Fraquency Range and Accuracy Test

Frequency Marker Accuracy

[Full Band) M1 at 1 GHz +150 MHz
M1 at 4 GHz + 150 MMz
M1 at 8 GHz + 150 MHz
Mt at 14 GHz = 150 MHz
M1 at 18 GHz + 150 MHz

{(Band () M1t at? GHz +26 MHz
M1 at 2 GHz + 26 MHz

{Band t) M1 at3 GHz +43 MHz
M1t at 6 GHz + 43 MHz

{Band 2) MT at 8 GHz +58 MHz
M1 at 12 GHz + 58 MHz

{Band 3) Mt at 15 GHz +83 MHz
M1 at 18 GHz *+ 63 MHz

9-1 4. Output Amplitude Test*
Maximum Leveled Power
' 0.01 t0 2.4 GHz >+10 dBm

2.4 10 7.0 GHz >+10‘d8m
7.01013.5 GHz >+10 dBm
13.5 to 20 GHz >+10dBm

Output Power Variation
0.01 to 2.4 GHz + 0.9dB
2410 7.0GHz + 0.7dB
7.0to 13.5 GHz +0.7d8
13.5 to 20 GHz +0.8dB
0.01 to 20 GHz +09dB

“Spacifications listad are for standard instrumants. Refer to the specification tzbles for option 002 instruments,
4-40 Performance Tests CHANGE 20 HP 83592C
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Table 4-16. Operation Verification Test Record (3 of 3}

HP 83592C RF PLUG-IN Tested by
Serial No Date
Specification Pass Fail
4-14. Output Amplitude Test (cont'd.)
Powar Lavel Accuracy
0.01 t0 2.4 GHz
+ 10 dBm +1.5dB
+ § dém +1.5dB
— 5 dBm +1.5dB
2410 7.0 GHz
+ 10 dBm +1.3dB
+5 dBm +13dB
0 dBm +1.3dB
= § dBm +1.3dB
7.0t0 13.5 GHz
<+ 10 dBm *13dB
+ 5 dBm +1.3dB
0 dBm +1.3dB
-5 dBm =1.3dB
13.5 t0 20 GHz
+10 dBm +1.4d8
+5 dBm +14dB
0 dBm +1.4d8
=5 dBm +1.4dB
Power Sweep Range
2.2 GHz 15 dB
HP 83592C CHANGE 20 Performance Tests 4-41/4-42




MANUAL IDENTIFICATION

HP Modei Number; HP 8§33592C
Manual Part Number; 83592-90038
Date Printed: Decernber 1983

CHANGE 21
Shanga 21 decuments serial number prefix 2836A.

This change documenis new A2 and A10 assembiies.

INSTRUCTIONS

Replace the title page with the title page in this change packet.

Page 6-14, Table 6-3: )
Change A2 10 83592-60142, CD2

Page 6-15, Table 6-3:
Change AZW3 to 0811-3587, CDS5, Jumper
Add A2W4, 0811-3587, CDS5, Jumper

Page 6-30, Table 5-3:
Change A10 to 83595-60081, CD!

Page 8-37/8-38:
Replace Figure 8-12 with Figure 8-12 in this change packet.
Replace Figure 8-18 with Figure 8-18 in this change packet.

HP Part Number §3592-90110 {For HP Internal Use Only)
Part of HP Part Number 83592-90101 Change 21

21-1/21-2




HP 83592C
RF PLUG-IN
{(Including Options 002 and 004)

SERIAL NUMBERS

This manual applies directly to HP 83582C RF plug-in having
serial number prefix 2328A.

For additional information about serial numbers, refer to
INSTURMENTS COVERED BY MANUAL in Section 1.

Manual Changes Supplement Print Date: 1 SEPT 1988

Change Do;t:;nﬁints Change Dogx:;nﬁims Change DO;:‘;?‘MS
1 2348A 16 2718A
2 2412A 17 2726A
3 24124 18 2726A00581
4 2412A 1% 2809A
5 2412A 20 NjA
6 24294 H 2836A
7 2451A
2 2506A
9 2520A
10 2532A
13! 2542A
12 26024
13 2621A
14 2644A
15 2702A
©®Copyright HEWLETT-PACKARD COMPANY 1983

1400 FOQUNTAINGROVE PARKWAY, SANTA ROSA, CA 95403 U.5.A.

MANUAL PART NQ, 83592-90038 -
Microfiche Part Numbar 83592-90039 Printed: DECEMBER 1983
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PACKARD




CERTIFICATION

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

WARRANTY

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

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

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

LIMITATION OF WARRANTY - -

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintanance
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation
outside of the enwronmentai specifications for the product or improper site preparatlon or mainte-
nance. o - - %
NO OTHEH WARRANTY IS EXPRESSED OFI IMPLIED HP SPECIFICALLY DISCLAIMS THE IMPLIED
WAFIRANTIES OF MEFICHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

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

ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual. -
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CHANGE 21

Figure 8-12. A2 Front Panel InreU"a_ce, Component Locations (CHANGE 21)
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. MANUAL IDENTIFICATION

HP Model Number: HP §3592C
Manual Part Kumber: 83592-90038
Date Prjnleﬂ: December 1983

CHANGE 22
Ghapge 22:dpcumesis seyial prefix 20468,
This chanag-goguments. charges to the A8 YO driver assembiy.

IKSTRUCTIONS

Replace the,title pagg.}wjth the ;i;lc page in thiszchange packet. )

Page 6-27; Table 6:3:
Change ASC[G to 0160-3742; CD3 Capammr-MPC lDuf 50V

Page 6-28, Table 6-X
Changg A8R49 1o (7570465, Resistor 100K 1% 0. 12w
. Change ABRS50 to 07570465, Resistor 100K 1% 0.12W
Change ASRSI to 07570463, Resnstor IDOK I%O 12W

Page B-105/8:106:
Repiage Figure 8-71 with Figure 8-71 in this change packet.

- HP Part Number: §3§92-50116 (For HP Internal Use Only)
" Part.of HP-Part Number 83592-90101 Change 22 22-1/22-4




HP 83592C
RF PLUG-IN
(Including Options 002 and 004)

SERIAL NUMBERS

This manuat applies directly to HP 83582C RF plug-in having
seriai number prefix 2328A.

For additional information about serial numbers, refer to
INSTURMENTS COVERED BY MANUAL in Section 1.

Manual Changes Supplement Print Date: 1 NOV'1988

Change DO;‘::;ims Change Dogl:::;ms Change DO;':;:;MS
1 234BA 16 2718A
2 2412A 17 27268A
3 2412A [ 18 2726A00581
4 2412A ' 19 2808A
5 2412A 20 N/A
6 2429A 2 2836A
7 2451A 22 2846A
8 250BA
g 2520A
10 2632A
11 2542A
12 2602A
13 2621A
14 2644A
15 2702A
©@Copyright HEWLETT-PACKARD COMPANY 1983

1400 FOUNTAINGROVE PARKWAY, SANTA ROSA, CA 95403 U.5.A.

MANUAL PART NO. 83592-90038
Micrafiche Part Number 83592-90039 Printed: DECEMBER 1983
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CERTIFICATION

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

WARRANTY

This Hewlett-Packard instrument product is warranied against defects in material and workmanship
fot a period of ona year from date of delivery. During the warranty period, Hewlett-Fackard
Company will, at its option, either rapair or replace products which prove to be defective,

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

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

LIMITATION OF WARRANTY

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

NOOTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. .

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL

NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL,

DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

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

For any assastance contact your nearest Hewlett-Packard Sales and Service Office, Addresses are
provided at the back of this manual.
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MANUAL IDENTIFICATION

HP Mode! Number; HP §3592C
Manual Part Number: 83592-90038
Date Printed: December 1933

CHANGE 23
Change 23 documents serial prefix 2311A.

This change documents an improvement to the A8 YO driver assembly.

INSTRUCTIONS

Repiace the title page with the title page in this change packet.

Page 6-27, Table 6-3:
Change A8 to 83595-60089, CD9
Delete ASCRY.

Page 8-105/8-106:
Replace Figure 8-63 with Figure 8-63 in this change packet.
. Replace Figure 8-71 with Figure 8-71 in this change packet,

HP Part Number 83592-90119 (For HP Internal Use Only)

Part of HP Part Number 83592-50101 Change 23 23-1/23-2
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(Including Options 002 and 004)

HP 83592C
RF PLUG-IN

SERIAL NUMBERS

This manuai applies directly to HP 83592C RF plug-in having

serial number prefix 2328A.

For additional information about serial numbers, refer to
INSTURMENTS COVERED BY MANUAL in Section 1.

Manual Changes Supplement Print Date: 30 MARCH 1989

Change Do;t:g::(nts Changs DO;{:;;H?S Changes Dogl:g:;ms
1 234BA 18 2718A
2 2412A 17 2726A
3 2412A 18 2726A00581
4 2412A 19 2809A, 2815A
5 24124 20 NfA
8 242094 21 2836A
7 2451A 22 2848A
8 250BA 23 2911A
g 2520A
10 2532A
11 2542A
12 2602A
13 2621A
14 26447
15 2702A
©Copyright HEWLETT-PACKARD COMPANY 1983

1400 FOUNTAINGROVE PARKWAY, SANTA ROSA, CA 95403 U.S.A.

MANUAL PART NQ. 83592-30038
Microfiche Part Number 83592-30039

Printed: DECEMBER 1983
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications af the time
of shipment from the factory. Hewlett-Packard further certifies that its calibration measurements
are traceable to the United States National Institute of Standards and Technology (NIST,
formerly NBS), to the extent aflowed by the Institute's calibration facility, and to the calibration
facilities of other International Standards Organization members.

WARRANTY

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

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

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

LIMITATION OF WARRANTY

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

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

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL

NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL

DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

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

For any assistance, contact your nearest Hewiett-Packard Sales and Service Office. Addresses are
provided at the back of this manual.
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Figure 8-63. A8 YO Driver, Component Locations (CHANGE 23)

CHANGE 23 23-3/23-4



MANUAL IDENTIFICATION

HP Model Number: HP 83592C
Manual Part Number: §3592-90038
Date Printed: December 1983

CHANGE 24

This change documents a new A1assembly for serial prefix number 3010A. The A1assembly was madified fo improve lower
lavel manufacturability. The capacitor was changed to one which is a preferred part.

NOTE: For serial prefixes lower than 3010A, order this new Al assembly (HP P/N 83592-60147, CD 7) if a replace-
ment assembly is needed. This Al assembly is completely compatible with your instrument version. The
previous assembly is no longer available.

Instructions

& Replace the existing manual title page with the title page provided with this change.
®  On page 6-14:
Change the Al front panel board assembly to HP part number 83592-60147 CD 7.
Change A1C2 to HP part number 0180-3831 CD 3.
® On page 6-16:
. Change A3R! 10 HP part number 0757-1094 CD 9.
o On page 8-37, figure 8-18;
Change Al front pangl part number to $3592-60147,
® On page 8-47, figure §-23, block D:
Change RI value to 1470,

HP Part Number 83592-90122 (For HP [nternal Use Only)
Part of HP Part Number 83592-90100 Change 24 24-1724-2




HP 83592C
RF PLUG-IN

(Including Options 002 and 004)

SERIAL NUMBERS

This manual applies directly to HP 83532C RF plug-in having
serial number prefix 2328A.

For additional information about serial numbers, refer to
INSTURMENTS COVERED BY MANUAL in Section 1.

Manual Changes Supplement Print Date: APRIL 1990

Documants Documents Dacuments
Change °Prefix Change refix Change et
1 2348A 16 2718A
2 2412A 17 2726A
3 2412A 18 2726A00581
4 2412A 18 2809A, 2515A
5 2412A 20 NfA
6 2429A 21 2836A
7 2451A 22 28464
B 2506A 23 2911A
g 2520A 24 3010A
10 2532A
11 25424
12 26802A
13 2621A
14 26444
15 2702A
©Copyright HEWLETT-PACKARD COMPANY 1983

1400 FOUNTAINGROVE PARKWAY, SANTA ROSA, CA 95403 U.S.A.

MANUAL PART NQ. 83592-90038
Migrofiche Part Number 33592-90039

Printed: DECEMBER 1983

(

HEWLETT
PACKARD




MANUAL IDENTIFICATION

. HP Model Number: HP 83592C
Manual Part Number: 83592-90038
Daie Printed: December 1983

CHANGE 25
This change documents an improved A14 power ampiifier bias assembly.

NOTE: For serial prefixes lower than 3050A, order this new Al4 Power Amplifier if a replacement is required. The
new Al4 assembly is completely compatibie with your instrument. The previous assembly is no longer available.

Replace the following pages with the pages provided in this change.

Title page

Make the following changes to the manual. '

Page 6-31
Change Al4 to HP part number 5086-7559 Power Amplifier (2.3 10 20.0 GHz) and HP part number 5086-655%
Exchange 5086-7559 Amplifier.

.‘ Delete all lower level parts to the Al4Al assembly. These parts are not separately replaceabile,

Page 8-118
Delete Figure §-74 (bias assembly is not separately replaceable)

Page 8-121
Schematic block Al4 Power Amplifier has been medified. Inputs and oulputs remain the same but internal
circuitry has changed. A new schematic is not provided since the amplifier is not field repairable.

Schematic block Al4A1 Amplifier Bias has been modified. External connections remain the same but internal
circuitry has changed. A new schematic is not provided since the amplifier is not field repairable.

HP Part Number §3592.90144 (For HP Internal Use Only)
Part of HP Part Number 83562-90100 Change 25 25-1725-2
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‘ HP 83592C
RF PLUG-IN
{(Including Options 002 and 004)

SERIAL NUMBERS

This manual applies directly to HP 83582C RF plug-in having
serial number prefix 2328A.

For additional information about serial numbers, refer to
INSTURMENTS COVERED BY MANUAL in Section 1.

Manual Changes Supplement Print Date: DEC 1990

Change | DOCHMeNs | gpag | Documents |, | Documents
1 2348A 16 2718A
2 2412A 17 2726A
3 24124 18 2726A00581
4 2412A 19 2809A, 2815A
5 24124 20 N/A
& 2429A 21 2836A
7 2451A 22 2848A
8 2506A 23 2811A
9 25204 24 3010A
10 2532A 25 3050A
11 2542A
12 26024
13 26214
14 2644A
15 2702A
©Copyright HEWLETT-PACKARD COMPANY 1983

1400 FOUNTAINGROVE PARKWAY, SANTA ROSA, CA 95403 U.S.A.

MANUAL PART NOQ. 83592-90038
Microfiche Part Number 83592-90039 Printed: DECEMBER 1983
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